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NHILL FARM COMPETITION, VM)].

F. R. Lee, Agricultural Superintcudciit.

Report to the Secretary, Nhill Agricultural -Society.

Lib

(iAKl*B

I have much pleasure in forwarding my report and awards in con-

nexion with the Farm Competition recenilv carried out under the auspices

of your Society. It has been most interesting to me, for the third time,

to have the opportunity of witnessing the agricultural progress of the
Nhill district, and it mav be of some service to your farmers to have
an independent criticism of their methods and practice.

I can congratulate your Society in having, through the medium of

these Farm Competitions, brought about a most commendable spirit of

emulation between land-owners, which is reflected everv vear in the
building of more commodious homesteads, and a general improvement in

stock and implements. One other excellent feature made prominent by
the Competition is the demonstration of methods wherebv the sandy
Mallee country is being subdued and made productive. It would be
hard to overestimate the value to the State, of the solution of these
and allied problems, and there is little doubt that much at present un-
occupied country in northern Victoria will e\'entuallv be ])opulously
settled by the methods of treatment prartised by some of your more
progressive farmers.

Although the number of competitors in the section for Large Farms
is not as large as it might be, a considerable amount of interest has
been evinced, and the following detailed comments may Le of interest:—

Best Farms of over 640 Acres.

{a) The best system of cultivation and rotation pursued — 7 5 points.—
The practice in this connexion varies verv little in the Wimmera and
might be termed the usual five years' rotation of the combined wheat and
sheep farmer, viz., wheat, oats, two or three years' grass, fallow and
crop again. On new land it is not uncommon to take two successive

crops of wheat, but the necessity for sheep feed generally regulates

matters in this direction. It cannot be said that much enterprise has been

1,5930. A
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shown in the direction of the cultixation oi crops such as rape, peas or

grasses on any extensive scale, but Mr. H. E. Dahlenberg has made a

departure this year in the sowing of meli lotus and rye grass with his

wheat crop, which will enhance the feeding value of the stubble.

ib) The best svstem of manuring, oiames and quantities used per
acre—10 points.—Here again practice varies very little among Wimmera
farmers. The superphosphate is universal, and the amount used per

acre ranges from 45 to 60 lbs. The addition of a small amount of

l)one-dust to the superphosphate has been tried by Messrs. Dufty and
Sanders, and should be productive of good results, especially where the

i^ucceeding oat crop is not manured. Stable manure is, in all cases,

ploughed into the clav patches at the lime of fallowing. The amount
used, however, is too small to show anv appreciable effect, although it

exercises a most beneficial action in rendering these patches less liable to

run together and bake.

A FARMER S HOME IN THE WIMMERA.

{c) The best system of saving stable and otlicr manures—5 points.—

-

No particular care is exeicised by the majority of farmers in conserving

stable refuse. The usual heap adjacent to the stable, more or less neatly

stacked up, is universal. It might be pointed out, that at this season of

the year, there is not any great accumulation of manure, and what there

i'^, must deteriorate considerably before it is used up during next fallow-

ing season. Where cow's, pigs and poultry are kept, it would be an

advantage lo thoroughly mix the manures and cover with earth.

{d) The best and cleanest grozving crop— 10 points.—The limited

number of points allotted for this item in the farm section hardly permits

of great distinctions being made. Both Messrs. John Dufty and Son
and Stapleton have a fairlv considerable area of crop on new
Mallee land, the low yield of which depreciates their crop as a whole.
Mr. Dahlenberg has 100 acres of w'heat on Mallee land, which, having
been previously cropijed and grazed, shows considerable improvement.
Messrs. Sanders and Crouch have both good crops on soil of a different

nature to the other compe'Litors. In all fields the wild oat is conspicuous,
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but as some benefit will be subsequently gained in the shape of feed,

no great disadvantage is attached to this matter. The uniform presence

of foreign heads, however, is, to mv mind, a more serious affair. I

have on many occasions drawn farmers' attention to the advantage of

having pure seed. The Nhill district is not singular in this respect, but

the drawback is on the increase, and, sooner or later, farmers will be

compelled to take steps to remedy it. The hand picking of small lots

of grain for seed is a matter worthy of attention, and I am pleased to

note that in a number of cases this practice is being followed. Pure
seed should always command a slightly higher price for sowing purposes.

(e) The best system of fallowing and working falloiv—75 points.—
The preparation of fallow this year has been considerably impeded by
unseasonable weather, the effects of which are verv noticeable in some

USEFUL TYPE OF FARM HORSES.

paddocks. Spring rains permitted the greater portion of each com-
petitor's fallow being worked, but on most farms there are portions still

untouched. On the whole the fallow is clean, and will be kept so bv
grazing. Mr. Dahlenberg's fallow is particularly good, having been

gone over with a "clod crusher," an implement which should gain in

favour.

(/) Tlie best and most profitable classes of live stock—15 points.—
It is in this matter that the success of the large farms is most apparent.

All the competitors devote considerable attention to the improvement of

their horses and sheep, and in the case of cattle, pigs, and poultry there

is also evidence of attention:—
Horses.—The high standard of the Wimmera farm horses generally

is well maintained in the Xhill district. Good class mares on the

lighter and perhaps more active side are more common than the heavier

type, although it must not be inferred that size or bone is sacrificed

by breeders. Messrs. John Duftv and Son, Dahlenberg, Sanders and

A 2
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Crouch are the possessors of animals of unusually good class and even-

ness. Mr. Stapleton's horses do not show the same quality, and, although

well fitted for their work, are more uneven in age and size. The two

years' old, yearlings and foals of which each competitor has a number,

Teflect the advantage of the good class entire horses which have been

iniroduced into the Wimmera of recent years. I might remark that I see

a marked improvement in the type of farm horse now in vogue, to that

of four years ago. Messrs Sanders and John Dufty and Son keep
entire horses, the other competitors do not. Of the lighter horses, little

more need be said than that they are quite suitable for their purpose.

Slicef.—Some distinction must be made in this item according to

whether sheep are bred for wool or lambs. Mr. Sanders devotes more

attention to the former, whereas, the other competitors either incline to

the raising of " freezers " or combine breeds for both purposes. I have

been much struck by the general excellence of the sheep, and from the

prices secured this season for wool and lambs it is evident that careful

attention is paid to culling and no reasonable expense spared to secure

good rams. The sheep were in uniformly good condition at the time

of my inspection, and there was on most farms, a good provision of grass

and stubble to carry them through the summer. High prices have brought

about fairly heavy stocking, but there appears little danger in this

direction.

Cons, Pigs and Poultry.—These classes of stock contribute more to

the comfort of the farm than to its financial improvement. Several head
of cows for the domestic milk supply, pigs for bacon, and poultry for

an abundant supply of eggs are features of each homestead. The young
cattle are either fattened off and sold locally, or else replace the older

ones. If it were feasible to land eggs in the large centres of population

without much trouble or expense, I have no doubt more attention would
be paid to poultry as an industry.

(yg) The best implements and machinery—20 points.—In this respect

Mr. Dahlenberg occupies premier place. A recently -erected oil engine
and chaffcutteir, aiew binders and harvesters, > corrtiplelte equipment of

ploughs, harrows, drills, seed grader, cultivators, earth scoops, land
levelling implements discs, farm waggons and many other useful im-

plements are all so well looked after that it would be difficult to add to it.

The farm plants of Messrs. John Dufty and Son and Sanders are also

worthy of the highest mention. Portable engines, oil in the former and
steam in the latter, are to be found executing a variety of farm work
on both properties. Mr. Sanders having lately installed a machine-
shearing plant, finds his engine invaluable during shearing time, and
also for chaff-cutting and wood-sawing. Messrs. Crouch and Stapleton

have not, so far, gone in for machinery of this character, although
their ordinary farm plant is of a comprehensive nature.

{h) The condition and system of fencing—10 foin's.—The fences,

both boundary and subdivisional, in all cases are good, consisting chiefly

of five plain wires and a barbed wire. Fencing of this character is sheep
and cattle proof, and could not well be improved upon. Little or no
netting is made use of. The gates, which are always prominently
'brought under the notice of the judge and those visitors who accompany
him, are generally good.

(i) The best kept Kitchen Garden and Orchard—10 points.—On the

properties of Messrs. John Dufty and Son, Stapleton, Sanders and Dahlen-
iberg the orchard in close proximity to the house, is a most pleasing feature.
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Varieties of fruits and vegetables are present in abundance, and the care

bestowed upon this portion of the farm is repaid a thousand-fold in the

domestic arrangements for preserves, &c. Mr. Crouch has not made
the same provision in this direction.

(;) The best provision for Water Supply—jo points.—On a farm of

any size, especially in a drv climate, there is perhaps no more essential

factor towards success than an adequate wafer supply. In this connexion

all the farms are well served. Messrs. John Duffy and Son, Sanders,

Crouch, and Dahlenberg have dams, the former also several windmills,

in a great number of their paddocks, and in those not so supplied, stock

have easy access to water. Mr. Stapleton's propertv is equallv well

watered, largelv bv medium of windmills pumping from wells into small

dams, which has the advantage of keeping the water always fresh and not

so liable to be fouled by stock when drinking. Windmills to furnish a house
supply of w^ater are found at Messrs. Dufty and Son. Dahlenberg, Sanders,

and Stapleton's. In all cases, adequate provision is made to store rain

A COMPETITOR S FARM YARD SHOWING SHED ACCOMMODATION.

water for domestic use. I am of opinion that it would be difficult to

find, in northern Victoria, a greater amount of attention paid to water

storage than is the case on many of the farms in the Nhill district.

Not only are the dams well located for catchment and accessibility, but

they are of good capacity and in a great man\- cases are screened bv
trees which minimise evaporation.

(k) Best arrmigement and system of DzceUing and Farm Building—20
points.—In this item the financial progress of the owner may be guessed at.

The influence of attractive surroundings, both external and internal, counts

for much in isolated places, and it may well be a matter for pride to the

owners of these fine properties under review to know that in each and every

case they impressed me with their substantial nature and homelike char-

acter. The installation of acetylene gas in the dwelling and stables at

Mr. Sanders marks a distinct step in farm homesteads. In regard to the

outbuildings, the usual pole and thatch roofed sheds prevail in all cases,

except that of Mr. Dahlenberg, who, since my previous inspection of his
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property in 1903, has substituted commodious iron buildings of a substan-

tial character. Messrs. John Dufty and Son, and Dahlenberg are to be

congratulated upon their newly erected well finished shearing sheds and
smoke-houses.

It may not be out of place to mention that a number of buildings with

roofs of a highly inflammable nature should not be allowed to occupy too

cramped a space, and there is room for improvement in this direction.

The visitor to all these farms cannot fail to take away with him the

idea that the owners are there to stav, and their enterprise might with ad-

vantage be copied by the farmers of the surrounding districts.

Points Awarded.

-
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The property of the former gentleman is a mallee block. The scale of

points is the same as already set out for the large farms.

Competitor's Xame.
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Best Fallow, not Less than 80 Acres.

In this section there were onlv six entries, which, considering the im-

portance of fallow land, is disappointing. In this district, where farming
methods are on the up-grade, I consider that the number of entries for

fallow should be much larger. It is quite probable that the unsatisfac-

tory weather during the months of June. July and August and the conse-
quent need for more working in the spring have been the cause of the low
entry.
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A trial of different fungicides used in pickling wheat also forms an in-

teresting experiment.

I am of opinion that in future competitions, the Xhill Agricultural

and Pastoral Society would materially assist the work the Department of

Agriculture is carrying out, by encouraging farmers to conduct experiments

on definite lines. Seed trials are useful to a certain degree, but alone

they do not constitute experimental work, and they might with advantage

be supplemented bv tests of different methods of cultivation, drainage,

trials of implements, and numerous other matters having a direct bearing

on the produciiveness of the soil.

Novelties on the Farm.

Although not included in the competition, I have been much impressed

during mv inspection of both large and small farms by the enterprise,

ingenuitv and resourcefulness displayed bv most competitors in one form

or another. Messrs. Duftv and Son show commendable enterprise in the

building of farm waggons and general repair work. Mr. H. E. Dahlen-

berg has a cemented pit for wheat pickling, and a cemented swimming
tank for ducks. Mr. Stapleton displays great ingenuitv in the fastening

of gates, ^fr. Sanders is to be complimented on the installation of acety-

lene gas and sheep-shearing machines. Messrs. Crouch, Hoffman,

FACTORS IN SUCCESSFUL WHEAT FARMING.

Mcintosh and Eastick have also useful contrivances which help to mini-

mise the tedium of farm work.

Some Suggestions for Future Competitions.

I cannot conclude this comprehensive report without offering some
suggestions which the experience of three years' judging leads me tO' believe

would be to the general advantage of the competitions in the future.

The present scale of points does not permit the judge to adequately

reflect his opinion in the important items of (/) best and most profitable

classes of live stock kept on the farm
; {g) the best implements and

machinery
; (;) the best provision for water supply ; {k) the best arrange-

ment and system of dwelling and farm building.
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Considering that the large farms are dependent more upon grazing,

mostly sheep, than upon cropping, the necessiiy for sufficient latitude to-

draw distinctions between different classes and qualities of sheep, is

emphasized. In the matter of water supply,' the points could be ex-

tended with advantage. In regard to the arrangement of dwelling and
outbuilding, an extension of the present points might also be made.
Coming now to such matters as {a) system of cultivation, rotation, &c.,

(b) system of manuring, I think that the practice in these directions varies

sj little that they might be grouped together and receive 25 pomts. Re-

garding {c) the best system of saving stable manure, I would exclude it

altogether. For {d) best and cleanest growing crop, I would extend the

points to 20, and would consider the oat crop with the wheat. I would
alter item " H ' to read :

" The best system of boundary and subdivisional

fencing, including gates and sheep yards—15 points." I would, more-
over, include extra points for fodder reserves, farm and stock insurance,,

and tree planting.

To make a concrete suggestion, 1 offer the following scale of points for

the consideration of your Committee:—
Points.

Larg-e Small
Farms. Farms.

(a) The best system of cropping, including cultivation methods,
rotation, and manures ... ... ... ... 25 20

(b) The cleanest and best crops, including oats ... ... 20 20

(c) The fallow in best order, area to be considered ... ... 20 20

(d) The best quality and serviceable classes of stock kept on the

farm—Horses 20 points, sheep 20, cattle, pigs and
j)oultTy 5 ... .-. ... •• •• ... 45 30

(e) The most complete equijDment and class of implements and
machinery ... ... ... • • ... 20 20

(/) The best system of boundary and subdivisional fencing, in-

cluding gates and sheep yards ... ... ... 15 10

(g) The best kept orchard and vegetable garden ... ... 10 10

(h) The best arranged system of water storage, points to be

given for number of dams and windmills capacity, loca-

tion for catchment, accessibility to stock and ease of

watering
(i) The best arranged dwelling and outbuildings

(i) Best reserve of fodder of any kind

[k] Best efforts in direction of tree planting ...

(I) Farm or stock insurance

45 30

Total ... ... ... ... ... .•• 250 200

Experimental Work.

This section might be made to extend over three years, and competitors would"

be required to submit to the judge any results obtained. I would be glad at some

future date, to assist your Committee in drawing up regulations which would clearly

define the objectives of each class of experiment.

Conclusion.

In framing my report on such comprehensive lines as has been done, I

am guided by the far reaching value of competitions of the nature under

review and the necessity for continuous improvement thereon. The work

has been highly educative to myself, and the opportunities to discuss

matters pregnant with interest to the farmer, of the greatest value to my
Department. I cannot sufficiently thank my hosts during the judging for

iheir hospital! t\, nor can T over ^alue the great assistance rendered by

yourself in the discharge of the duties of honorary steward. The farm-

competitio!"!s of 1907 will long remain as a pleasant memory to me.
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BACCHUS MAR8H FARM COMPETITIOX, 1907.

G. Harmcr, Dairy Sii-pervisor.

Report to the Secretary of the Bacchus Marsh, Ballan, and

Pentland Hills Agricultural Society.

I have pleasure in forwarding to you tlie results of my judging of

the farm competition held under the auspices of the above society.

It is unfortunate that the season is so adverse for farming and agricul-

tural pursuits generally, but I have based my awards on the conditions of a

normal year, making due allowance for the prevailing conditions.

Stock.

It is very pleasing to note the effort that is being put forth to im-

prove the class of stock in this district. On one farm, I saw almost

a typical herd of Milking Shorthorns. It is a pity the scales and Babcock

tester are not in evidence on this farm. No matter how good-looking a

herd may be the farmer is working a good deal in the dark with regard

to actual profits unless he keeps records of both the quantity and quality

of milk produced by individual cows. On the other farms no one tvpe

stands out very prominently, although there are some specially good all-

round dairy cows amongst them. These are the class whose progeny

should be kept to supplement the herd from, provided the weight of

milk per year and test are in keeping with their appearance and type.

On one farm only were the records kept anything like regularly, and this

accounts, perhaps, for the herd in this case having been apparently the

most profitable I encountered. It takes very little time to find the robber

when a herd is managed with this aid.

The country is specially adapted for dairying, having an abundant

supplv of good water; and the land is such that, with proper tillage, it

w^ould grow almost anvthing—besides being first class grazing land.

There is no reason whv high records should not be obtained, both as regards

weight of milk and test.

The Shorthorn seems to be the sire most generally preferred, and per-

haps he is the most suitable, provided enough care is taken in choosing

one that has descended from a right milking strain. The advantage is

that in cases of failure at the bucket they can be readily fattened on the

farms and sold to the best advantage.

Horse breeding is not altogether neglected in this district. I saw on

some of the farms inspected some splendid draught brood mares that

have taken prizes and would compare favorably with the best in the State.

Some had foals at foot that promise to be as good as, or better than,

their dams, so that good sires must be in use. One or two farms I thought

to be deficient in this respect. A brood mare is a good money-making

machine. She will do her share of the heaviest slow work and rear a foal

as well. In this way it is easy to keep up a good team of horses with

verv little actual expense.

Sheep appear to do remarkablv well. I saw^ between 2,000 and 4,000

on the farms competing, and did not notice a weak one amongst them.

This speaks well for the all-round management prevailing. First crosses

(Lincoln-merino) and Shropshires seem to be the favourites. Several farms

go in for stud Shropshires, and although they are on the down-grade in the

market generallv, verv satisfactorv prices have been obtained for any stud
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rams that have been voffered, showing that care has been exercised to main-

tain high quality in this branch also.

On the whole the stock is good and perhaps above the average, judging

from appearances, and if the same care in breeding is taken in the future

as has been in the past, and the scales and tester introduced into the

milking shed, a few years should bring the dairy stock up to a very high

standard.

Implements. Machinery, and Outbuildings.

There is nothing verv striking in this line on some of the farms. Mr.
Mogg stands out particularly as having all the machinery required for the

proper cultivation of his land and for harvesting. The same can be said

of his farm in regard to outbuildings. A well-kept shed is provided for

the storage of the implements, and, more than that, he sees that they are

put in when not in use. On the other farms, with the exception of drays,

buggies, and waggons, although fair shed room is provided, the imple-

ments are less conspicuous there than in the paddock in which they were
apparently last used. Nothing gives a worse appearance to a farm than

seeing implements all over the place.

In a district where lucerne is, and can be. grown so successfully it

is strange that I came acro.ss only one cultivator. A cultivator, whether
disc, spring tooth, or rotarv disc harrows, is a great help. It not only

assists in getting the ground ready, but it is good on the lucerne pasture

as it disintegrates the roots causing a much better stool of the plant and
at the same time loosens and enlivens the soil. By doing this the life of

the lucerne is considerably prolonged especially on land that has been

grazed.

Water Supply.

In this matter. Nature has done a great deal for the district, but with
one exception little has been done by the farmers concerned to supplement
the natural facilities. There were streams and .springs on all the farms
visited, and with little trouble and expense a supplv could be had for all

time. It is a great saving when water is available in everv paddock, as

stock do better when a long distance walk to water can be avoided. One or

two of the springs were about drv at the time of mv visit, whereas
if a dam had been made, there would have been an adequate supplv.

Mr. Kerr is the exception alluded to, and he has one of the best

water supplies I have seen, having two 400-gallon tanks, on stands,

supplied by wind mill from the river and laid on to house, garden, stables,

dairies, calf paddock, &:c. He also has the river running through his

property, and a very fine channel off-shooting from the river higher up
that he uses for irrigation purposes.

Cultivation.

There appears to be room for all round improvement in this branch.
Lucerne is perhaps the best fodder known, but this plant will not thrive
e\erywhere, and in these cases it is well to grow something that will—for

instance, a paddock of rape which, besides being a soil restorer, will

fatten a lot of lambs. Where the milk is separated and pigs fattened,
mangolds, carrots, or some other root crop could be grown to advantage.
If this were done brood sows (which are verv scarce) could be kept at a
nominal cost, and consequently a better class of pig raised than I saw.
A man never sells his best pigs, and so buyers really have to take a lot

of rejects or runts. These do not thrive or grow into monev like well-bred
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ones. I saw a rape crop on only one farm (that of Mr. Dugdale). It is

bound to show him a profit as he has been able to top oft' two separate lots

of sheep and in addition the land will be thoroughly cleaned of wild oats

and other objectionable weeds. Mangolds, too, are a good feed for cows if

pulped and mixed with straw chaff; although not a good ration b\ them-

selves they will keep the cows in first class condition.

The grow'ing of maize appears to be almost wholly neglected. I think

it would be better to grow more fodder of this kind to throw^ out to the

cows and thus save the lucerne (a great deal of which is now wasted) for

hav. Maize cannot well be made into good hay, but it is a splendid

food when fed in the green state. I am sure prolific crops could be grown
on the class of land I saw if properly worked and especially if the stalile

and farm-vard manure, which at most of the farms was lying about ex-

posed to sun and wind, was used in the cultivation. If farm-yard manure
was more used in growing crops of this kind more attention would be
given to its proper conservation and a very great saving effected each vear.

Fences.

The fences on the farms visited wt*re, on the whole, good, a great

many being rabbit proof and all of them sheep proof. This is not to be

wondered at, a supplv of first-class timter for posts being available. I

did not see as many posts and rails stored at the homesteads as I would
like. When a post or rail is at hand it can be put in immediatelv and the

fence kept good, but if a tree has to he felled and posts split the fence

has a good chance of going to pieces. I noticed a boring frame and a

fine heap of posts on one place. This showed a tendencv to take advan-
tage of a wet day, and a due appreciation of the onK wav to keep the

fences in thorough repair.

A regrettable feature noticed on one of the best farms, which dulv
lost points for it, was the presence of log fences in parts, furnishing a

harbour for rabbits, which were plentiful. At this propertv also the

absence of gates, except round the homestead, was a notable deficiencv.

Mr. Meyer's farm was the onlv place where I noticed anv hedge.
On the hilly lands of the district the wind must sweep over them with
great violence, whereas if hedges were planted and kept in good order
they would be a great break-wind for the crops as well as shelter for
the stock. Nothing looks nicer than live fences well kept. Thev mav take
some plant food from the surrounding soil, but I saw^ enough idle land else-

where on the farms to grow all the hedges required. If a man won't
plough the headland he does not value the land very much. The argu-
ment does not apply, either, when a log fence is allowed to remain. It

takes up more ground than a well-kept hedge and is a harbour for rabbits

as well.

Subdivision into small paddocks is an advantageous feature and this is

carried out fairly well on the competing farms the whole of the farmers
having well laid out paddocks so arranged that when grazed the stock
has fairly easy access to water.

The General Management.

This, on the whole, must be considered good, seeing that there are
only eight points dividing the first four farms. In the laying-out of farm
buildings, it is always well to give some consideration to the minor ones,
such as pig styes and calf pens. With few exceptions there appeared to

me to be neglect in this regard. Both pigs and calves are a valuable
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adjunct in dairying and a good warm house is essential if tlie best is to be

made out of tliem. A good calf pen should have plenty of light and air,

without draughts, and should be provided with a low set rack for ihe

holding of some sweet hay. If this is provided, after having their milk,

the calves will almost invariably turn to chewing it instead of indulging

in that bad habit of sucking each other. If a smaller pen is .set aside

for the young ones and they are left there till they take to the milk readily

much annoyance is saved. Calves and pigs kept in a warm dry shed, so

i)uilt that the morning sun can reach them, will do wiih much less food

than those kept in cold draughty surroundings.

I saw some good pig styes and some very indifferent ones. It is

much better to have a drain leading to a compost heap instead of soaking

awav over the ground. The same might be said concerning cow sheds. I

cannot understand a farmer in a reasonably comfortable financial position

waiting to be asked by a supervisor to pave and drain his cow bails with

bricks. If farmers took into consideration the time and labour that a

stone floor involves they would soon be convinced that in two or three

years a brick floor pays for itself in the saving of labour alone. Besides

i:>eing easier and quicker to clean out, milking can be got through better

and with less annoyance, and further it is very pleasing to see a well

paved shed.

While efforts are being put forth to improve the l)reed of horses,

cattle and sheep no attempt seems to be made for the improvement of

pigs. I did not see a brood sow on anv of the farms inspected and the

class of pig seen in the styes was not the most profitable,, although up to

the average generallv kept on farms. But one expects to find a class of

animal a little out of the ordinary on farms entered for a competition.

In conclusion I will just state that in awarding the points I gave the

merits and demerits of each farm my undivided attention from start to

finish, and if some of the contemplated improvements are carried out by

some of the competitors it is quite possible the order of merit will be

reversed on another occasion. If any of the competitors wish to know
mv reasons for allotting them points either high or low I will be pleased

to state them. Further, if any of the comments I have passed on the

farms collertivelv bear good fruit in the direction of .setting the owners
thinking, I will be satisfied, as it is from want of thought that half our

troubles come.
Summary of Points Awarded.
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PAVING AND DRAINAGE OF MILKING SHEDS
AND YARDS.

A. S. Kenyan, C.E., Engineer for Agriculture

.

The sanitary equipment of modern dairy farms is so necessary and
essential to success that no farmer can afford to ignore it. The old

tumble-down dirty cowshed has gi^•en way to the wholesome and clean

milking sheds now found on up-to-date dairy farms. The milking sheds

described and illustrated in the article " Dairy Farm Buildings," by ^Ir.

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer, in the Journal
of February, 1907, are fast becoming the posse-sion of the progressiye

farmer. It is impossible to add anything to that yery complete and

CAB YARD AT Sri',N(

practical article, containing, as it does, all the latest obtainable informa-

tion on the subject. The sketches show the floor paying and the grip

of the milking shed carried out in brick work. This material, when pro-

perly laid and thoroughly grouted in cement compo, makes a useful

paving. It has, however, one great disadvantage as a sanitary surface

covering, viz., the very large number of joints it possesses. The spaces

between the bricks are filled with cement mortar, a different material from
the bricks, and left with fairly rough surfaces. The grouting has a great

tendency to crack, and the rough surfaces of the joints retain and absorb

a good quantity of the deposited urine and liquul manure. However, there

has been no ether paving obtainable at a reasonable price, and the brick

paving has l^een practically accepted as the standard floor for dairy faim
purposes. The recent introduction of a new paving called '" Granolithic

"
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has, however, made the position different. The accompanying illustration is

reproduced from a photograph of the cab yard at Spencer-street Railway
Station, which has been recently transformeci from a muddy, uneven, and
dirty surface to its present hard, smooth, clean, and attractive appearance

b) the adoption of this new paving. It would appear to be very suitable

for dairy farms and other similar purposes, because of its evenness,

absence of joints, and impervious nature. It forms one mass pavement,

and the formation of gutters, grips, and other drains, is made in the

material itself. The material has a foundation of cement concrete, and
upon this is laid a top coating of patent "Granolithic"; this, when
hardened and chemically treated, is of such extreme toughness, that it

wdl carry over its surface tlie heaviest and fastest vehicular traffic, as the

illustration shows, without any wearing or cracking of the surface. Its

advantage over brick paving is thus apparent; even, hard surface, abso-

lutelv impervious, no surface joints, or liability of cracking, and no
rendencx for cows to slip on same, the whole floor from tying post across

grips, passage, &c., to tying post on the other side being formed in one

even, complete surface. The cement concrete could, for economical pur-

poses be composed of broken bricks, gravel, or other such material, in

places where crushed bluestone is not available. The " Granolithic
"

coating is laid by special skilled men in the employ of the Granolithic

Paving Company, Melbourne, w^ho can furnish information as to prices,

&c. It is understood that this material has been largely used by the

dairv farmers of Western Australia, and has given uniformly successful

results. It would appear to Ije an ideal paving for farm purposes

and butter factories, and of decided advantage in securing the most sani-

tarv and permanent results.

It would be difficult to conceive of anything more suitable for farm
use, not only the milking shed, but the yard surfaces, stables, etc., paved

v/ith " Granolithic,'' would be practicalK- perfect, and for use as paving

and lining of butter factories, creameries, cool stores, piggeries, etc., it

would be certaiynly more efiicient than the more costly tiling usually

adopted. It is difficult to give an exact idea of the cost of a proprietary

process, the details of which are a secret, but as a guide, it may be stated

that paving in the vicinity of Melbourne should be laid bv the Companv
for not more than 7s. per square yard or as low as 5s. if the farmer sup-

plies the gra\el for the cement concrete layer.

TRAiNSPLANTING TOBACCO PLANTS.
T. A. J. Smith, Tobacco Expert.

Many tobacco-growers are not aware of the fact that efficient machinery
can be obtained for the purpose of transiplanting the young plants in the

field after their removal from the plant beds. The question of getting

suitable labour for this |x>rtion of the work is becoming more and more
serious ; higher wages have to be paid at the present time than was the

case a few years ago, and in many cases, the difficulty in procuring suitable

hands for pulling out the plants has had the effect of limiting the area of

tobacco fields to a considerable extent.

Transplanting by hand is natural Iv a slow process and the work tedious

and tiring. The machine obviates these difficulties to a wonderful extent,

the w'ork being reduced to a minimum and is done better than by hand.
The old system necessitated a man going ahead of the planter with a hoe
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to break up the soil where the plant was to be placed ; the planter put

in each plant by hand, and he was followed by another man carrying

buckets of water and watering each plant. This method entailed covering

the plant with grass to (prevent baking of the soil round the plant and

scorching it.

The machine is drawn by two horses and is of light draught. It rolls

the ground, ploughs and works the soil immediately before the plant is

put in the ground, and waters the plant under the surface, leaving a dry

well worked mulch on top. It also distributes a fertilizer if required, and

marks out the next row for the machine to travel down. There is no

hoeing required, no carrying of water, and the whole of the work is done

by a man and two boys, all of whom are provided with seats.

.-\ good day's work for three men under the old system was an acre in

two days, but with the machine three men can with ease transplant three

acres, or in other words, put out 10.000 plants. The great feature, how-
ever, is that the machine iplanted tobacco actually grows better, and with

a smaller percentage of misses, than where the plants are put out by hand.

This is due no doubt to the fact that the soil is worked up to the last

moment, and that the plants are set in water with a dry mulch covering

which pre\ents evaporation and caking of the soil.

THE BEMIS TR.\.NSPLANTER.

The machine is most useful on the farm in many other respects, as it

also plants maize, potatoes, broom corn, and would, I think, iprove of

great use to market gardeners for transplanting cabbages, tomatoes, &c.

It has been proved suitable to Victorian conditions, the great desideratum

to gain best results being a thorough preparation of the soil beforehand,

a matter that should be attended tO' in any case. The cost of the machine,

which is an American invention, is ;£i6 delivered in Victoria. It is simple

in construction, and with ordinary care should be very durable, and smart

boys can learn to manipulate it in a few minutes. For planting potatoes,

maize, and manv other crops, it can be worked with one horse and two

men or bovs.
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seco:nd progress report ox viticulture UN

EUROPE.

b . de Castclla.

I have the honour to report as follows on the work done during the

month prior to m\- arrival in London.

As already stated in letters, after having inquired in.o Swiss methods

and results, at Lausanne and other points in the Canton de Vaud, and at

Colombier, Auvernier, etc., in the Canton of Neuchatel, I proceeded to

Dijon, whence I went south again as far as Viilefranche, the capital of the

Beaujolais district, where wines of a quality intermediate between the

cheap wines of the " !Midi '" and the celebrated Burgundies of the Cote

d'Or, are produced in very large quantities. These wines are among

the best of the cheaper wines of France; they are of sufficient quality to

be worth bottling and keeping for a few years, instead of being consumed

before they are eighteen months old, the fate of the cheap " vins oxdi-

naires " of the Midi, which seldom improve sufficiently in bottle 10 be

worth maturing. The Beaujolais wines are of similar quality to man\
of our Australian light wines, though still Ijghter. They are very agree-

al)le, and the type of wine a French business man likes to take with his

lunch.

As was the case in Hermitage, the Beaujolais district resembles Aus-

tralia in the absence of excess of lime in its soils. The climate is colder,

though, than that of our Victorian wine districts.

In Beaujolais I visited vineyards, experimental plots, and collections at

Viilefranche, Belleville and Chiroubles, and also in the adjoining !Maconais.

This district is intermediate between Beaujolais and Burgundy, so far as

geographical situation is concerned, but the quality of the wine is scarcely

equal to that produced in those districts.

Burgundv was next visited. Reconstitutinn here has been completed

for a good manv years, though not for quite so long a time as in the south

of France.

Though the climate of Burgundy and Beaujolais is colder than that

of the parts of Victoria where most of our vineyards are situated they

are famed for qualitv. I thought it well to examine these districts rather

fully, and to inquire more particularly into the effect of grafting on resis-

tant stocks on the quality of the wine. Throughout central and eastern

I'rance and Switzerland one is struck by the amount of experimental work
which is being done, wuth the happiest results so far as the instruction of

growers is concerned, and the confidence in ultimate success with which

they have thus been enabled to tackle the problem of reconsiitution on a

practical scale. In Switzerland experimental plots are usually conducted

on private land, with the assistance and under the auspices of the viti-

culturai branch of the State Department of Agriculture, whose well-known

Viticultural Station at the Champ de L'Air, near Lausanne, has a Euro-

pean reputation.

I am pleased to he able to record a continuance of the same courteous

receptions and hearty assistance from all those with whom the work of my
mission has brought me in contact, to which I referred in m\ first rc-yort.
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Swiss Methods of Dealing with Phylloxera.

I referred in a previous letter to the remarkable results obtained in

Switzerland from the extinction method.

I hope anything I may have said will not lead our growers to look upon
it as a substicute for reconstitution on resistant stocks. This it most cer-

tainly is not. Even in Switzerland, though it was at first hoped that

ph\llo'xera could be permanently fought by extinction, it was soon found
to be only a temporarv expedient, but one which enables wholesale re-

ccaistitution to be ver\ considerablv postponed. Though I do not recom-

mend the compulsorv adoption of the method. I feel sure that individual

owners of vineyards could, at small cost, gain much valuable time, thereby

i-endering the task of reconstitution far less onerous than the immediate re-

constitution which soon becomes inevitable if nothing is done to check the

spread of the insect. Of course the system must be applied at the very
outset of the invasion ; once the infested patches become numerous, it is

too late to hope for good results. The salient features of the system are:—
1. Rigorous inspection to locate exacdy all vines on which phylloxera

has made its appearance. This should be carried out as early as possible

in the season.

2. The immediate destruction of the diseased vines, by a sufliciently

heavy dose of bi-sulphide of carlx>n. to kill both vines and phvlloxera,
and thus prevent the escape of any winged insects to further spread the

infection.

3. The destruction of a safety zone of a few \ ards in width around
the jiatch.

In practice, Swiss growers find that the average size of the patches
\i is necessary to destroy, inclusive of the safety zone, is not more than
ten yards square. The climate of Switzerland is cold,, and the spread
of phylloxera slower than in Australia. It might, therefore, be thought
that similar results could not be expected in the warmer parts of Victoria.

In Algiers, however, where the climate is very like ours, I hear that results

almost equal to those of Switzerland have been obtained, sufficient, at anv
rate, to render the Algerian application of the method worth inquiring
into. In Switzerland vines grafted on resistant stocks mav be replanted
on an infested patch immediatelv after its eradication. Xeedless to sav,

the replanted vines must be raised in a nurserv free from phvlloxera.

In Switzerland, grafted \ines are raised by private nurser\men who
work under strict Government supervision. Formerly the Agricultural
Department propagated and supplied grafted vines at' ^4 per thousand,
but now this work is left to private enterprise. The nurserymen now
supply them at from £^ to £,6 per thousand for the more usual stocks,

and at up to ^8 per thousand for the newer hybrids. As Swiss vines
are planted very close (less than ^ yi t, feet) it will be seen that the cost of
the vines required to replant a vineyard amounts to a ven^ considerable
sum. ThJs close planting is necessary in order to enable the grapes
to ripen properly. This can only be insured bv greatlv restricting the
yield of each vine. In order to get anything like a sufficient yield per
acre, it is necessary to greatly increase the number of these little vines.
The.se closelv planted vinevards appear very odd to an Australian. This
closer planting prevails throughout the cooler parts of Europe, alwavs
for the same reason, viz., to insure maturity of the grapes.
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Popular Stocks in Cooler Regions.

Climatic reasons cause the estimation in which the principal American

stocks are held to be sometimes different in the cooler districts from what it

is in the warm south. The most notable difference is the esteem in which

Riparia Gloire is held. In soils which suit it, and which do not contain

lime in excess, it is very highly thought of. In Burgundy, large areas

grafted on this stock have been giving satisfactory results for twenty

years and more. The need for reducing the size of the vine in order to

secure maturitv of fruit prevents long pruning, which leads so often to

the exhaustion of vines grafted on this stock. The want of durability of

the Riparia stock so often noticed near Montpellier is no longer com-

plained of in Burgundy or Beaujolais, though in Switzerland I have heard

it mentioned. On the other hand, Rupestris du Lot is held in verv poor

esteem. Non-setting of fruit is the chief cause of complaint. North of

Lyon this stock is not used to anv extent, though ic has been much experi-

mented with.

The other stocks referred to in my first report give simiiar results to

those noted in the south in the soils which they prefer there, loi^^ for

Riparia soils, 3306 for moist, compact soils, and 3309 for dry uplands.

This last stock keeps up its wide range of adaptability. I have not yet

found anv one who has had any fault to find with it. Among the Franco-
Americans. 1202 and A. R.G.I are highly esteemed, though the latter is

rather difficult to graft. Nurserymen cannot rely on a high percentage of

first quality grafts. It is also stated that both these stocks ripen their fruit

a little late. So far as the resistance of these vines to phylloxera is con-

serned, the evidence of Central and Eastern France is absolutely satisfac-

torv. I have not been able to hear of a siniile instance where their resis-

tance has been questioned.

One of the most curious facts I have noted is the popularity of a stock

known as " Vialla," in the Beaujolais district. This is a seedling which

grew in the garden of M. Lalimain, at Bordeaux. It appears to be a
Clinton seedling, and to have sap of Vitis Labrusca and V. Riparia in its

composition. Owing to the ease with which it may be grafted, and the

aifinitv it possesses for most European scions, it was very popular some
vears ago in France. Insufficient resistance to phvlloxera caused it to be

soon abandoned in the south of France, where it has long since ceased to

be used. Strange to sav, Vialla is still held in great e.steem in Beauio-

iais, and at the present day new plantations are chiefly made on this

stock. In the deep schistose and granitic soils of Beaujolais, and
in its cool climate, the resifitance to phylloxera appears to be

sufficient, and vinevards reconstituted on it over twenty vears ago are

still giving satisfactorv results. It is held by authorities in the district

to respect the qualitv of the wine more than many Americans. Another
reason for its popularity is that the leading cepage of Beauiolais—the

Gamav—is a bad scion. Considerable affinitv appears to exist between it

and the " Vialla." The popularity of this stock in Beaujola^'s is of

interest. It shows how local the value of any particular stock may be.

I should be very sorry to recommend its use, especiallv in the drier parts

of Victoria.

The newer Berlandieri and Cordifolia hvbrids have not been experi-

mented with to any extent in these cold districts. These stocks are better

suited for the warm south, as might be expected from their native habitat

in Texas. However, I saw some vines grafted on Berlandieri x Riparia

420A in Switzerland which were doing verv well indeed.
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Quality of Wine Grown on Resistant Stocks.

This question is of importance, for it is only by strict attention

to quality that we can hope for success in view of the keen competition
existing in the wine markets of the world. There is perhaps no question
concerning which opinions differ so much. Some authorities tell one
that there are no more " Grands Yins " (wines of extra quality) produced
in France. Others again, hold that the wme made from grafted vines

is quite equal to anything that was ever produced before. Some even
go so far as to say that the wines are now better than they were.

The fact of grafting seems to alter the constitution of the fruit some-

what. The berries are usually larger and the skin thinner. According
to the season this may be an advantage or otherwise. In some parts it

has led to alterations in wine-making methods. As regards the fla\'Our

of the fruit no alteration is caused. This might be expected from what
happens in the case of other fruit. Pears grafted on qujnce stock, for

example, produce fruit without any quince flavour.

So far as I can gather, the effects of grafting seem to be a general

level line of quality. In a bad season the wine is probably improved,

but not so in a good season. It may be the result of chance, but the fact

remains that since the French vineyards have been reconstituted there do
not appear to have been any vintages of extra special quality, such as

used to be occasionally gathered in the old days. So far as body and
colour are concerned the good vintages of recent \ears leave nothing to be

desired. It is the perfume or "bouquet " of the wine which appears to

have suffered to some slight extent, and this is the very qualitv to which
French wine judges attach the greatest importance.

It is perhaps not altogether fair to blame the American vine and the

fact of grafting for any loss of quality in recent French vintages. Other
factors have no doubt contributed to this result. Reconstitution has

necessitated great sacrifices. To recoup themselves growers have done all

that science or art could suggest in order to increase their yields. The
crops obtained now-a-days, owing to heavy manuring and intense culture,

are considerably heavier than they were. New French viticulture is quite

different to what it used to be, and I think it is to this forcing of the

yield rather than to the fact of grafting that any loss of bouquet is really

due.

As regards the heavy Burgundies which constitute the bulk of Aus-
tralian shipments to London, I do not consider that we have anvthing
to fear, and even as regards the more delicate lighter wines, what I

have seen has quite reassured me. The wines I have tasted ; both Bur-
gundies and Beaujolais, grown on American stocks, have been sufficiently

excellent to allay any fears which mav have been raised bv the gloomy
opinions of some authorities with whom I ha\e discussed the subject.

When wines from grafted vines sell for as much as ^80 a hogshead at

three months old, as happened in Burgundy last year, it is evident that
good wine can be made from resistant stocks.

It would appear that the wine yielded by a given variety grafted on
one stock may be superior to that produced by the same variety grafted on
a different stock. I have already mentioned the popularity of the Vialla
on this account. As yet this side of the question has not received the at-

tention one would expect. It seems that the greater the affinity existing
between stock and .scion, the more is the quality of the wine respected.
Vitis Berlandieri and its hybrids, and some of the Franco-Americans,
are considered to give great promise so far as the quality of the wine is
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concerned. These stocks have so much to recommend them that their

immediate introduction to Victoria is much to be desired.

Influence of Grafting on Table Grapes.

So far as I can see we have nothing to fear in this direction. I went

exhaustively into the matter with a partner in one of the largest fruit firms

in Paris, " Omer Decugis & Co." He has carefully studied the question,

and has not noted any difference in the quality or carrying power of the

fruit, though he has had abundant opportunities of comparing the fruit

of the same varieties grafted on American stocks and growing on their

own roois. The effect of certain stocks in causing the bunch to be closer

or looser has already been referred to. The nature of the bunch should be

borne in mind when grafting table grapes, and the stock selected accord-

iaiglv. It would be unwise to graft a variety with a straggly bunch, such

as tile Raisin des Dames (or Bicane, as it is usually called in France) on the

Rupestris du Lot, for example. A variety with too compact a bunch may,

on the other hand, be improved by being grafted on this stock.

Reconstitution Methods.

A few notes concerning the more salient points in connexion with the

raising of grafted resistant vines in the different parts of France and

Switzerland I have visited may prove of interest. To describe nursery

methods in full would entail a repetition of much that has already been

published bv the Department. It will be sufficient to here point out the

more recent innovations.

Bench Grafting, or Grafting in the Vineyard.—The latter method,

which was largely followed in the earlv days of French reconstitution,

is now generally superseded by the planting of bench grafted vines struck

in a nurserv. The greater regularitv of the resulting vineyard, and the

possibility to use the soil for other crops for an extra year, are chief ad-

vantages. However, if the grafting be performed in a thoroughly expert

manner, good results can be obtained bv grafting in the vineyard. I have

seen many very satisfactory vineyards reconstituted in this way, notably

a property privately owned by one of the leading French viticultural

authorities. Success depends upon the efficiencv of the man who does the

grafting. As one goes north, vinevard grafting is less and less practised,

chiefly on account of the difficultv of protecting the young grafts from
severe winter frosts. Vinevard grafting is of value in the case of several

stocks which strike with difficulty, and which cannot therefore conveniently

be bench grafted.

Mother Vines.—The most important point I have noted in connexion

with these is the situation of the land on which thev are grown. Rich
low lying ground is to be avoided, and on no account should mother vines

be irrigated. Leading French nurserymen attach great importance to this

point. They have most of their wood grown for them by small vineyard
owners, but they are most particular as to the land used. Wood grown on
moist, low-lying or irrigated land is spongy and poor in reserve materials,

ana with it only a poor percentage of successful unions can be expected.
Nearly all the mother vines I have seen have been exceedinglv short-

pruned, on a level with, or slightly below the surface of the ground. The
land is cultivated until the shoots spread to such an extent as to prevent
further c\iltivation ; the canes and leaves form a network completelv cover-
ing the surface of the soil to a depth of a couple of feet. The vines are
not trained or tied up in any way. At prunirtg time all shoots are cut
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off flush with the old stock, which eventually swells into a sort of large

inverted pear. This style of prunin^s known in France as the " tete de

Saule'" (osier) system, is almost invariably practised. It prevailed ir>

over nine-tenths of the fields of mother vines which I saw in France and
Switzerland.

Grafting.^—This is almost invariably done by hand. The whip tongue,

or English cleft-graft is by far the most usual. Machines are scarcely

ever employed now ; not that any great objection is raised to their use, but

it is held that they do not save an) time. In order to do good work an

exceedingly keen edge is required, which necessitates very frequent sbarp-

er.ting. To sharpen the blades of a grafting machine is a slower opera-

tion than the sharpening of the grafting knife, which is passed a few-

times, at frequent intervals, over the oil-stone on every grafter's bench.

Most of the nurserymen I have questioned ort the subject have tried

machines, but have abandoned them, their exjpert grafters preferring the

plain knife. Kiinde's grafting knife, of German manufacture, is very

frequently used, though several French makes are also very good.

Callusing.—Callusing in sand, as is done at Rutherglen, is largely

practised and gives excellent results. It is of late years, however, fre-

quently replaced by callusing in moss. This is the method chiefly used by

the large nurserymen of the south of France, who find it more corjvenient

on a large scale than sand. Ordinary moss, such as florists use, was at

first employed, but it was found difficult to secure a sufficient quantitv.

It was therefore replaced by what is known as " Mousee de mer '' (sea-

moss), a sort of fine sea-weed, which grows abundarjtly in the brackish

lagoons which fringe the Mediterranean. This sea-weed is gathered
during the sumrrLer previous to the grafting season, when it is required.

It is spread out to dry, and also to have its surplus salt washed out by

rain. This sea-weed gives excellerrt results. It is the substance employed
for packing the young vines sent out by the nursery firms. This callusing

in moss (so-called) enables the tying of the grafts to be dispensed with.

On asking at Montpellier what knot was used to tie the grafts, I was-

astonished to learn that this operation has now been abandoned. The
grafts are packed in cases, in small hurdles, separated bv lavers of moist

moss. These cases are placed in a room kept at la uniform temperature

of about 70 deg. F., until properly callused. The cases are then taken

bodily out to the nursery, and the grafts are planted in the ordinary way,
but with a minimum of exposure to the weather and under excellent con-

ditions for a successful strike. Where sand callusing is still practised

—

chieflv in central and eastern France and Switzerland—the grafts are tied

with rafiia as usual.

After Treatment in the Nursery.—This includes the usual cultural

operations in order to keep the soil loose and to prevent the formation of
a crust ; the removal of scion roots and stock suckers ; and irrigation. I

was rather astonished at the amount of irrigation nurseries recei\e. Un-
less rain falls thev are usually watered every fortnight or three weeks
during the summer. Of course every watering must be followed by care-

ful culti\ation. so as to avoid the formation of a crust. This copious

watering is considered necessary in order to insure a sufficient percentage.

It does not appear to prejudice the resulting plants ; at anv rate it is very

largelv practised by the best nur.serymen.

In the south of France few growers raise their own stock ; as a rule

they buv from nurservmen who make a speciality of this work. In central

and eastern France manv owners have their private nurseries and raisr

their own stock.
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The removal of scion roots is very carefully carried out ir* the south

of France, and is looked upon as a mast indispensable operation. It is

usually performed in June or early July. In Switzerland and eastern

France this operation is performed rather later. Strange to say, in these

parts the sci'ans do not seem inclined to throw' such strong roots as they

do in the south.

An miportant point in connexion with grafted nursuries is the necessity

to frequently change the land in which they are planted. It is not con-

sidered advisable to use the same land as a nursery for more than two or

three years running. The best nurserymen usually lease their land for

tW'O', or at most three years, after which it is devoted to other cultures.

After a few years it may again be used as a nursery. This change is

necessary to guard against Pourridie or root-rot, which gives trouble if

vines are repeatedly propagated on the same ground.

SuBSOiLiNG.—Before leavir<g Australia, I wms glad to note that in-

tending planters were making arrangements for thorough and deep pre-

liminary preparation of the soil. It is therefore unnecessary to repeat

what has been so frequently urged. I must, however, briefly mention it

lest silerce on the point might lead some intending planters to discount

its importance. All I have seen, especially in the warm, south of France,

has only further emphasized the importance of this work:. No one thinks

of planting without first thoroughly trenching. This operation is usually

(performed before the end of summer. It is found that the work at this

season gives the best results. In France the ground is usually trenched,

W'ith a plough with a mould-board, and not subsoiled as we have found
most satisfactory in Australia. The reasons which cause one or other of

these methods to be preferred are local, and do not interfere with the

principle of deep preparation.

Distance apart of Grafted Vines.—In the early days of reconsti-

tution growers w'ere advised to plant the grafted vines very far apart, on

account of the greater vigour of the American stock. It has been found,

however, that this was a mistake, and French growers, in most cases, now
plant at the same distance apart as their fathers did. Each district has

its particular distance, suited to local requirements. There seems to be

no irterest to alter this to any extent on account of the new conditions

under which the vines are made to grow. Owing, to the cost of the grafted

vines growers may be tempted to plant farther apart. They must avoid

being led into the mistake of too wide planting.

Alterations in Methods of Training.—These are not very consider-

able. Each district in France has to a great extent preserved its time-

honoured method. The training of the vines on wire, however, has be-

come common in a good many districts Avhere it was not previously prac-

tised. The need to long-prune vines grafted on such stocks as Rupestris

du Lot, in order to make them set their fruit, has largely contributed to

the extension of the use of ware. A convenient method of training on
wire, which obviates the need for tying up the vines in early summer, is

employed in a good many places. Three wires are used, one wire is

situated an inch or two above the crowns of the vines. To this wire, the

rods or leaders, left at the winter pruning of the vine, are tied in the

usual way. Some 15 inches higher two other wires are placed, on the

same level, stapled to each side of each post. The growing shoots are

merely passed between these parallel wires, ard remain there without

requiring to be tied.

The use of Rye Straw for tying Vines.—This is very general in

all districts where vines are tied up. In fact I scarcely saw raffia used
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for this purpose anywhere in France or Switzer'and. On one vineyard

where raffia was employed I was informed that this was only because the

stock of last year's rye straw had been destroyed by fire. I think this

material could with advantage be used for tying up vines in Victoria. In

Switzerland this straw is imported from parts of France where rye is

cultivated. This year its market value was ^5 12s. a tor^

GARDEN HERBS.

/. Cronin, Inspector, Yegctation Diseases Acts.

Plants embraced in the general terms of ''pot herbs" and "sweet"
herbs, are those whose foliage contains some aromatic principle useful in

and incidental to cookery, the most important being perennial and her-

baceous plants of easy cultivation. A few annual kinds are grown occa-

sionally, but the herbs generally cultivated for home and market are sage,

thyme, mint, savory, marjoram, and hyssop. The first-named is the most

popular and generallv grown. Large quantities of herbs are produced

by market gardeners, several of whom devote most of their time and area

to the cultivation of the plants. At all seasons of the year there is a

demand for the produce. In spring and summer the herbs are sold in a

fresh condition, while at other f)eriods dry herbs only are available.

In market gardens herbs are usually grown in a portion specially re-

served for their culture, a plan to be generallv recommended even in very

small gardens, as the plants occupy a given position for several years as

a rule, and should be considered as outside of the rotation and ordinary

culture of vegetable crops. A limited area well prepared and tended
will produce a quantity of foliage of good qualitv sufficient for an ordinary

household, while with a much greater quantitv of plants scattered about
the garden, more or less neglected, a shortage often occurs. It is generally

understood that coarse growth is undesirable, the aromatic qualities peculiar

to the various plants being present in a lesser degree in gross growths
and leaves than those cut from steadily grown and well matured plants.

Sufficient root-room, plant food and moisture should be provided to allow
a full development of the plants.

The best plan to adopt for home gardens is to select a piece of ground
of a size according to requirements, and devote it to herb culture. A
narrow border alongside a fence or path is generally found suitable, but
it must not be beside a hedge, or large trees, or the plants will suffer

unless well manured and watered during summer. In many gardens the

herb ground is tended as carefullv as anv other portion, and is usually

neat and attractive, the plants being set out in rows and neatlv trimmed
as required, well cultivated and often margined with parslev or thvme.
A few minutes' hoeing occasionally, or a mulch of manure is sufficient to

keep most of the plants in steady growth, and a thorough soaking with
water during exceptionally dry weather followed bv cultivation when the
surface is drying will insure a plenteous supply for the whole vear in

either a fresh or dried condition.

Thyme and Sage.—Thyme and sage are dwarf shrubs and are propa-
gated from divisions of the old plants, cuttings, or seeds. As a rule
the plants are divided and replanted e\erv third vear, the central portions
being discarded and the outer and most vigorous shoots with roots

attached being selected for replanting. Cuttings of firm shoots
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inserted in sandy soil in autumn root readilv, but do not produce as

much foliage for cutting as divisions during the first season. Autumn is

the proper season for dividing and replanting. Sage is often raised from
seeds when the plants have become enfeebled by excessive cutting. The
seeds germinate freely and a fresh stock of plants may be raised with little

trouble. The seeds may be sown in autumn or spring, the former for

preference. The young plants bear transplanting well, and may be re-

moved at any time except mid-summer and mid-winter, without injur}'.

The seedlings should be allowed to grow without much cutting of foliage

during the first year. Mature plants may be out several times in the

season ; a general cutting for drying for winter use is best done when the

flowering shoots are showing. Excepting when wanted for seed-saving

purposes, herbs grown for foliage should not be allowed tO' bloom. In
all cases a few leaves should be allowed to remain on each shoot or branch
Avhen the plants are being cut in summer.

Hyssop.—Hyssop is almost identical in its needs with sage.

Mint, Marjoram, and Savory.—The herbaceous plants, mint, marjoram,
and savory, are best planted adjacent, as thev require slightlv different

treatment at times to the shrubs. The shoots of these die to the ground in

winter, the roots remaining alive. Thev are propagated from divisions

•of the roots in autumn or from seeds. Mint is generally increased from
divisions and requires a cooler and moister soil than the other herbs. It

is a perfect weed in some places—a weed being defined as " a plant out
of place"—while in dry hot situations it is often a matter of difficulty to

•establish it. In such places a liberal quantity of cow manure should be
added to the soil and the plants mulched and watered until thoroughly
established. Shoots should be cut and dried as they approach the
flowering stage.

Sweet Marjoram and Siveet Savory are annuals and require to be sown
annually. They should be sown in rows in spring and thinned to allow
sufficient room for the plants to develop.

THE PROCLAIMED PLANTS OF VICTORIA.

{Continued from page 720, Vol. V .)

Alfred J. Ewart, D.Sc.. Ph.D., F.L.S., Government Botanist; and

J. R. Tovey, Herbarium Assistant.

Apple of Sodom.
Solanum sodomaum, Linn. {Solanaca:.)

A spreading or diffuse shrub or herl) of one to three feet. Foliage
green, but sprinkled as well as the branches with a few small star-shaped
hairs. Prickles stout often thickened downwards on the stem and leaves,

more slender on the calyces. Leaves deeply pinnatifid, with very blunt
rounded, obovate, or spathulate, lobes, often wavy ; the whole leaf three to

six inches long. Flowers in small clusters on shoTt and simple rarely once
forked stems. Calyx divided to the middle into blunt lobes. Berries
globular, rather large, variegated green and white, or finally yellow.

An introduction from Africa. Sometimes wrongly called Kangaroo
Apple. It is a most obnoxious weed undoubtedly poisonous, and should
be pulled up before the fruits mature, piled and iDurnt.

Proclaimed for the whole State, February. 1907.
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GARDEN NOTES.

/. CroHiii, Inspector, Vcgestation Diseases Acts.

The Pentstemon.

The garden varieties of the pentstemon are valuable plants for flower

beds and borders, as they grow treely with a moderate supply of moisture

and plant food and bloom for several months of the year. The natural

habitat of the genus is Central America, most of the species being natives

of Mexico and California. The plants are of perennial herbaceous habit

of growth, and during the growing season freely produce shoots that bear

spike-like bunches of long tubular flowers of varied and bright colours.

The original species are rarely cultivated now, the hybrid varieties being

greatly superior in every way. A species occasionally seen in nursery and

special herbaceous collections is P. azurea, the flowers of which, though

small and few in comparison with the best hybrids, are of a beautiful

shade of blue. This colour is absent in the garden varieties, and its in-

troduction would add greatly to the value of the pentstemon. A number of

new and improved varieties have been raised during the last few years.

An Australian hybridist, Mr. G. H. Kerslake, of Sydney, has contributed

several that are said to be a distinct advance on any that have been im-

ported. The flowers are not difiicult to cross-fertilize, and as the plants

are easily raised from seeds and bloom early wa may expect to see a

greater advance in the near future, possiblv—as has- occurred with the

chrysanthemum, dahlia, and other garden flowers—an Australian type of

this plant.

One of the principal factors in the value of the pentstemon as a plant

suitable for general border culture is its extreme hardiness, the plants

enduring a deal of drought and neglect without perishing. The blooms
are produced freely during the hot summer months and with a little atten-

tion a good display is assured. The pentstemon is not a popular plant

with florists who grow flowers for sale, for although the flo\vers last well

when on the plants and are freely produced they are not lasting when cut

in hot weather.

Soil and Culture.

Although the pentstemons will grow and thrive fairly in almost any

garden soil they succeed best in a light loam that is well drained. The
most common causes of failure are to plant them in wet sour soil, or

within the excessive shade and soil starving influences of large trees.

When planted in a fairly friable soil that has been moderately manured
they will resist conditions severe enough to dastroy many other garden
plants. In verv dry situations the plants generally grown in mixed
borders will benefit largely by the addition of two or three inches of stable

manure spread over the whole surface of the beds as a mulch ; under such

conditions the pentstemon will thrive. Mulching should be applied while

the soil is in a moist condition in spring.

The pentstemon is propagated from cuttings, divisions and seeds.

Cuttings taken in autumn from the shoots that occur on the stems root

readily in sandy soil in a cool frame or sheltered situation. The young
plants should be transferred to their flow^ering quarters early in spring.

Old plants may be divided in autumn and replanted where they are to
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grow. Seeds should be sown in early autumn or spring in light soil.

Thev may be sown in boxes or pots or in a specially prepared patch of
light well-tilled soil. When the young plants are large enough to handle
they should be potted or grown on in boxes until strong enough to plant
in the borders. Snails and slugs should be prevented from attacking the
young plants. Seeds can be obtained from the various seedsmen or the
grower can save his or her own ; the finest varieties only should be selected

to save seeds from and the flowers should be fertilized. Any indifferent

varieties, especially those bearing purplish coloured flowers, should be cut
down before the process of cross-fertilizing is started.

'
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A nuinbfi- of pests ravage plants of various classes during summer

;

among the worst is red spider, which is most destructive m its effect on
dahlias, roses, and other genera. The attacks of red spider can be pre-

vented in a measure by the removal and destruction of bady infested

subjects, such as pansies that have produced their best flowers, and by

exercising discretion in planting or sowing seeds of plants of minor value

that are liable to be attacked, in iproximity to the more important plants.

Red spider is one of the most difficult garden pests to exterminate when
established, especially in dry districts where the soil is of a sandy nature

and is almost certain to infest French beans, peas, and many other plants

that have reached maturity. The leaves of gladioli are also hosts for this

pest, especially when ripening, and should be sprayed with a strong soap

solution or cut away and burned. Plants allowed to become dry at the

roots are verv liable tO' attack. Caterpillars of various moths also attack

the foliage and flowers of several important garden plants, in many cases

damaging the foliage extensivelv before it is unfolded. When the

leaves at the growing point are " rolled " by the caterpillars the onlv means
to destroy them is to pinch the shoots. Spraying the plants with Paris

Green mixed with lime water at rate of i oz. to 10 gallons wall destroy anv
caterpillars feeding on the surfaces of the sprayed plants. Unslaked
lime only should be used in preparing the lime water, from | lb. to i lb.

being sufficient for 10 gallons. The mixture should be constantly

agitated, while being applied in the form of a light mist-like spray, w'hich

should reach all parts of the plant to be thoroughlv effective.

Cannas, perennial phloxes, and other herlMceous genera will require to

be watered during dry weather to bring the flowers to perfection. Where
the soil has been mulched one good watering is generally sufficient, and in

any case sufficient should l>e applied to saturate the area occupied by the

roots. Plants clothed with dust should receive a sprinkling overhead to

cleanse them. Evening is the proper time for the application, as light

overhead sprinklings in hot sunshine are likely to injure delicate foliage.

Annuals that have finished blooming' should be removed and the soil

prepared for other plants to fill the vacancies, observing rotation as far

as possible. Winter and spring flowering bulbs are a good succession to

annuals, such as stocks, phlox Drummondi, and others.

During this month seeds of a number of annuals and perennial plants

may be sown for transplanting in autumn. In any garden, a portion,

even if small, should be reserved as a nursery for raising plants from seeds

and cuttings. The important considerations are shelter and a supply of

water. In a very limited nursery a quantity of plants can be raised

annually if a frame or screen over beds or boxes for raising the plants is

provided. The main ad\'antage of sowing seeds in summer is that the

plants are readv to set out early in autumn, and make considerable progress

before the cold weather sets in. Pansies and Iceland poppies for example
raised earlv commence tO' bloo'm in Julv and develop into strong plants

that will continue to flower well with a little attention until Christmas.

In the dry and warm parts of the State they are generally pest-ridden

and it is better to destroy than to attempt to clean them. The soil for

seed beds and boxes should be light and porous, and should be firmly

pressed or trodden and levelled before sowing the seeds, w^hich should

be done thinly and evenlv. The seeds should be covered with sifted soil
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and the surface gently watered. The young plants appear during the

hottest part of the year, ard will require to be shaded during hot sunshine

and watered regularly to survive, it being necessary to water two or three

times a day during dry and very hot weather.

The growing shoots of chrysanthemums should be carefully Avatched

at present to prevent caterpillars damaging them. Early next month the

crown buds appear, and if deferred or damaged by grubs, as they are

generally termed, the blooms are, in many cases, inferior. The growths

need regular examination and should be tied to stakes as they develop;

all lateral shoots should be removed. No buds should be saved this

month except in special cases where it is known that the best flowers

are produced on early crown buds. Carnation plants may be layered, by

which means a stock of young plants may be available for planting in

from four to six weeks. The shoots should be " tongued " on the under

side, fixed firmly, and covered with light soil (sandy, if possible) after

the reception of the cut portion of the shoot. The layers will need an

occasional watering during dry weather. This method of propagation is

practised by nurserymen for increasing shrubs that fail to strike readily

from cuttings. It is a method by which the amateur gardener may in-

crease many plants, otherwise difficult tO' propagate, without much trouble.

Daphne, eriostemon, and other shrubs are commonly increased by this

means, and the principle can be applied to a number of shy-rooting kinds.

Kitchen Garden.

At this season of the year little can be done be}ond keeping the ground

in good condition bv frequent light cultivating and by wateri^.«^^ No
deep cultivation should be attempted among growing crops, a light hoeing

or scarifying for moisture conservation being all that is necessary. As

soon as crops are gathered the rubbish should be cleared off, and either

burned or mixed in a compost heap containing fresh manure to destroy

any insects present, and the ground should be broken up and manured to

receive other crops. Advantage should be taken of a cool or moist

change to plant out celerv and other plants from former sowings. Seeds

of various saladings for succession may be sown, also peas, French beans,

cauliflower (at end of the month), and root crops for use in autumn and

early winter. Sets of early varieties of potatoes may be planted for an

autumn crop.

THE RABBIT PEST.

At the request of the Executive Committee of the Chamber of Agri-

culture, the various Agricultural Societies throughout the State have been

asked to collect all available information from progressive local residents

as to the means they have found most effective in dealing with the rabbit

pest. Journal readers whose properties have been infested are requested

to communicate with the Secretary of the nearest Society on the subject.

Particulars relative to results of poisons used and the methods of preparing

and laying same will be of value.

The information will be collated bv the Societies and forwarded to

the Department for subsequent publication.



8 Jan., 190S.] Irrigation Methods. 31

IRRKIATIOX METHODS.
A. S. Kenyon, C.E., Engineer for Agriculture.

A correspondent writes asking for some notes on the amount of water

necessary for the growth of different crops, the best means of applying

the water, the number of applications and the periods of the year for

watering. This makes too much of a demand upon the limited space

available for "Answers to Correspondents"' so that the reply is given

here in the ordinary pages of the Journal as being of general interest.

In the first place, the volumes of water required for the full growth of

various crops will varv much. Water is directly required by plants for

transpiration or evaporation through the surfaces of their leaves, conse-

quently the amount of foliage is an important factor, and for the forma-

tion of their actual bulk, of which water is a large constituent, running,

in some cases, over 90 per cent. ; but its greatest service is in dissolving

and thus rendering available,' the plant foods contained in the soil. In

manv parts of the State, winter crops get sufficient moisture from the

heavens far all their requirements, at any rate with proper cultivation,

while the same may be said to a less degree of summer crops. The latter

mav be successfully grow^n, without artificial aid in watering, over large

areas where thev are at .present either whole or partial failures, by the

adoption of improved methods which are, in general, sowing in drills

sufficienth wide apart to permit of cultivation and, especially after rains,

the frequent use of the horse-hoe or scuffler, between them. But in other

localities—over the greater part of our Northern districts—winter crops

require additional moisture in many, nay, most years, and the summer
crops alwavs. The supply of these requirements is met by irrigation which
may be derived from public works under the State Rivers and Water
Supply Commission or from private sources, such as pumping plants or

by the construction of dams. It is well to bear in mind that by the Water
Act 1905, the water in all rivers, creeks, lakes, lagoons, or marshes, even if

wholly on private land, is the property of the Crown and can only be used

lawfully for irrigation under the authority of the Commission. True,

riparian owners are entitled to the free irrigation of 3 acres ; but only in

direct connexion with a homestead or for its service so that the exception

is only trifling. Licences to divert water from any source may be obtained

on reasonable terms and give a much desired security of tenure.

Having obtained the water, care must be taken in applying to the

ground so as to make a thorough job of it. Mere soaking of the top few
inches only means early loss by evaporation Avith but little water reaching

the sul)Soil to be there stored for future use. Surface roots are

encouraged and a brief stimulus given the plant, too soon to be lost. As
water cannot be forced into the ground, sufficient time must be allowed

for it to .soak in add penetrate to a reasonable depth. The time necessary

may be as little as 14 hours but will generally amount to 24 or over. The
volume of water necessary will depend upon the character of the soil and
upon the method of distributing adopted ; the rooting character of the

plant will also be a factor, tomatoes and lucerne for instarre requiring

Aery different volumes. The volume may vary from 3 inches or under to

as much as 20 inches in depth over the whole surafce. The most usual

depth is found to be about 7 inches. One inch in depth OAer a surface of

one acre is equivalent to 23,000 gallons or 3,630 cubic feet.

The best means of distributing the water so as to reach the plant's

roots, is undoubtedly by underground perforated pipes ; but this is a very
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costly method and one not likely to be Ijrought into use here for some
time to come. The next best is by distributing furrows. The furrows are

ploughed out bv the ordinary garden or orchard plough and generally

along the line of fall, the plants being soAvn in drills to suit. The distance

aipart of the furrows depends upon the nature of the soil ; but six to eight

feet may be taken as the furthest and three feet as the more gereral. For
fruit trees, only two furrows are used for the first two years, one on each

side of the row. Later as the root system increases, four or five furrows in

each, depending upon the distance apart of the trees, are adopted. The
water is let into the furrows from a head ditch or distributary channel by

outlets made of iron pipes, wooden boxes or simply shovel cuts secured

from washing out by wisps of straw or grass. Largely the amount let

out to each furrow must be determined bv experience and " rule-of-thumb "

methods. The length of the furrows varies wdth the nature of the soil,

WATERING YOUNG TREES, WVUNA IRRIGATION FARM.

the slope and the natural features ; they should rarely exceed ten

chains in length land are more generally about five. Sufiicient flow should

be allowed into each to just reach the lower end after thoroughly soaking

the ground on the way. As soon after each watering as the state of the

soil will permit, the scuffler or harrows should be run over the surface

to form an earth mulch tO' retain the moisture. Cultivation as soon as

possible after watering, is not only essential for the furrow method but

for all the systems.

The corrugation or permanent furrow is the next way of distributing

the irrigation water. For lucerne, the greatest of the fodder crops, this

system is eminentlv suitable, it being perennial and profiting by frequent

watering. In this system, the plant is grown along low ridges and the

shallow hollows or depressions between are used for distributing the water

much the same way as for furrows. After cultivation is, of course,

essential, care being taken to preserve the shape of the corrugatiorfi.
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Owing to the permanent character of the furrows, watering is much
simpler and more certain. Once in working order and the irrigator familiar

with his ground arid its requirements, water mav be turned on into the

head-ditches and allowed to distribute itself, saving a lot of labour and

annoyance.

In the spreading system, distributary channels are run along contours,

that is on lines of the same level, at distances of several chains aipart.

The water is let out from a distributary by any of the means already

described and at frequent intervals ; it is allowed to flow slowly over the

surface to the next contour channel' which picks up any surplus. When
well arranged, the result should be the same as in the furrows, very little

reaching the end beyond that required to soak the soil in the immediate

vicinity. If the land has been well graded and levelled, this is a fairly

simple operation and the water will need but little coaxing or blocking

SPREADING SYSTEM OF WATERING LUCERNE AFTER HARVESTING COVER
CROP, WYUNA IRRIGATION FARM.

with the long-handled shovel to spread over the whole surface between

the contour drains. Plenty of labour at the outset in land preparation and

efficient system will tend to greatly reduce the labour required in distri-

butir-g and- as the latter is a continuous expense, no pains shoidd be

spared to reduce it to its lowest limits compatible" with good work.

The flooding or check s\stem comes next in order of merit. Check
banks which are advisably made low and wide .so that implements may
be worked over them, and at intervals to allow of six inches in depth of

water at most being put on the land. In somewhat undulating country

the check banks may be with advantage run on the contours, each being

four inches lower than the previous one. When flooded in a check the

result will then be two inches in depth at the upper end and six inches at

the lower, the water being about flush with the top of the check bank.

1.59.36 V.



34 Journal of Agriculture. [8 Jan., 1908.

With the sectio-n generally adopted, narrow and high, there is a consider-

able liability to break away causing loss of water and damage to crops.

If the ground is tolerably level, the check banks may be run in straight

lines, to suit cultivation ard harvesting, enclosing from five to ten acres in

each check. This brings the description of distributing systems to a con^
.

elusion, for the letting of water on to a paddock to find its way as best

it can over the surface forming islands and leaving pools is not a system,

though unfortunately only too common in practice. Too much stress can-

not be laid upon the three cardinal requirements for successful irrigatiorj

:

preliminary grading or levelling of the land to be watered ; allowing

sufficient time for thorough soaking ; and siu-face stirring as early as

possible after watering.

In all cases, see that the seed bed is moist. Land may be watered

before ploughing or after ; but the moist seed bed is essential. It may,

of course, be due to natural causes without any watering. For winter

crops, the next watering depends upon the season. It may not be needed

until late in September and sometimes not at all. A third watering is

but rarely called for. For summer crops water seed beds as before, then

give another watering about a fortright after sprouting and a third in

another four weeks ox so as the season requires. This should be sufficient

to give la full and mature growth. In the case of lucerne, a watering

should be given immediately after each cutting, and then get to work with

the harrows. This with favorable conditions may mean that five or even

more waterings may be needed. For fruit trees, four waterings at most

will do, sa\'e in exceptional seasons, and vines can do with one less. Crops

of the market garden order will probablv require more frequent attentiori;

but as thev will, in general, be of small extent only, they can be suffi-

ciently satisfactorily dealt with. If supplies are drawn from a public

channel provision will need be made to store some water for this purpose

as the channel will, in all probability, be empty for longer intervals than

the plants will stand. Tanks are cheaplv constructed and with a pump
available, the spoil may be u.sed to form a basin above the level from
which the water mav be gravitated as required.

The aL»ve notes will serve as a general answer to the queries given j)t

the head of this article, but it is well to remember that only broad prin-

ciples can be given the cultivator 00 paper. The irrigator himself must
solve most of the problems—and they will not be few—that will arise.

Hired labour will seldom be satisfactory. The successful irrigator will

always be the small holder who can give his personal attention tO' a small

area and work it thoroughlv. As for the larger holders, profits are to be

made even with the rougher and cheaper methods of distribution ; but not

tO' the exter4t possible with the smaller man.

As a parting word, never let the water touch the stems of growing

plants in hot weather ; else you run serious risk of injury to the plant.

As to results to be laimed at, if fruit growing is the selected way, little

improvement is possible upon the existing methods of cultivation ard
waterin^g in vogue at Mildura and in the Goulburn Valley. If fodder

and its conversion into animal products per medium of the cow or the

sheep, is chosen, then use all endeavours tO' get a good stand of lucerne.

Do not graze but cut it and hand feed ; and prepare to plough it out at

intervals of from five to- eight vears and re-sow after an interval of other

crops.
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FUNGUSIXE AS A SMUT PREVENTIVE.

D. McAlpine, Vegetable Pathologist.

A sample of the powder known as '" Fungusine " was purchased from

the National Cattle Food Co. in order to test its efficacy in preventing

Smut. According to the description accompanying the packet it is " The
infallible seed protector for pickling wheat, barley, oats and other grains

and seeds before sowing. A sure preventive of Smut, Rust, Take-all,

Wireworm, and all fungoid diseases. Superior to bluestone, formalin

or any other known dressing." If it possessed all these virtues claimed

for it, then it would be one of the greatest boons ever offered to the

farmer, and even if it could be relied on. for the prevention of smut alone,

it would still be worthy of general use. This one quality of smut pre-

vention was chosen as a test, because it could be comparatively easily

done and the results could be compared with that of other clressings

previously experimented with.

It must be remembered that there are various smuts attacking cereals,

some of which may be prevented by the use of bluestone and formalin

and others not; but as this preparation was said to be superior to either

of these fungicides, it was considered the fairest course to deal with a

common smut which had already proved amenable to treatment and

therefore comparable with this new treatment. Accordingly the Stinking

smut or Ball smut was chosen for trial and the seed-wheat to be used in

the experiment was infected with the spores of this fungus. One portion

of this infected seed-wheat was treated with Fungusine according to the

instructions laid down and another portion was left untreated. A piece

of land was selected at Wilby which had been under wheat the previous

season and the treated and untreated seed sown with the drill just as in

ordinary farm practice. There were two strips of each, the width of

the drill, sown alongside of each other.

The usual time of sowing in this district is April, but on account of

the deficient rainfall the ground was rather dry then. Over three inches

of rain fell in the months of May and June and as this improved the

seed-bed, the plots were drilled in on i6th July. Although there were

onlv 11.42 inches of rain for the year up to loth December when the

crop was ready for stripping, there was a fair crop even thoiigh the strav/

was short. A portion of the same paddock was used for experimental

plots of wheat, but except where the seed was infected, no Bunt appeared

in either the treated or untreated p^ots.

In order to determine the average amount of Stinking smut in each of

the plots, a square patch was cut in each and the number of diseased and

healthv ears carefully counted, the result agreeing perfectly with a count

made of healthy and diseased ears in several rows. As the result of this

determination there was 81 per cent, of Bunt in the untreated plot and in

the plot treated with Fungusine there was only 7.8 per cent. There was

thus a considerable reduction of stinking smut in the treated plot, but it

is necessary to consider how the results of the treatment compared with

those from the use of bluestone and formalin respectively.

In comparing this treatment with that of bluestone and formalin there

are previous experiments to fall back upon. In the Journal of Agriculture

for July 1903, the results of Stinking smut experiments conducted at Port



^6 ]our]ial of Agriailtitrc. ]8 Jan., 190S.

Fairy are given in which the three substances—bluestone, corrosive sub-

limate, and formalin—were tried. The seed-wheat was sown in strips

with the ordinary farm-drill as in the present exoeriment and when the

crop was fully ripe it was found that there were 91 per cent, of smutty

ears in the untreated plot, and ^^t, i, and ^-^ per cent, in the plots

treated respectively with bluestone, corrosive sublimate and formalin.

Bluestone was useu at the rate of i lb. to 5 gallons of water, corrosive

sublimate at the rate of i lb. to 100 gallons and formalin at the rate of

I lb. to 100 gallons; although in regard to the latter it was afterwards

found that the efificiency was increased by using a stronger solution, such as

1 lb. of Schering's formalin in 40 gallons of water.

We are now in a position to compare the relative effects of fungusine,

bluestone, formalin and corrosive sublimate, when used as a dressing for

bunt-infected seed and it will be necessary for purposes of comparison to

fix the numerical relation between the effect of treatment with a particular

substance and that of untreated seed. Thus in the case of Fungusine,

there was 81 per cent, of bunt in the check plot and 7.8 per cent, in the

treated plot, so that if the one is divided by the other it gives the numerical

relation between the two and fixes a standard of comparison f.L — 10.4

and this number represents the factor or co-eificient of efficiency for Fun-
gusine. If the other treatments are dealt Avith in the same way then the

following Table is the result :
—

Co-KFI-ICIiCNTS OF E I'FK'I EXt'V.

Bhiestone ... ... ... 1104

Corrosive sublimate... ... .. 66<i

Formalin (lib. to 100 gallons) ... 333
Fungusine ... ... ... 10 "4

According to this Table, bluestone is over 100 times more effective than

Fungusine in the prevention of Bunt and even formalin when used at less

than half its usual strength is over 30 times more effective.

Looking at it from the simplest point of view as that of a smut

preventive, Fungusine is neither efficacious enough for the ordinary

demanas of the farmer and miller, nor is it superior but rather far inferior

to both bluestone and formalin.

The following is an analysis of Fungusine bv Mr. W. Percy Wilkinson,
Acting Chemist for Agriculture :

—
Per cent.

Iron and Alumina oxide ... 1.84

Calcium oxide ... ... ... 46.52

Magnesium oxide ... ... ... 6 43
Sulphuric anhydride ... ... 2.58

Carbonic anhydride ... .. ... 5.96

Phosphoric anhydride ... ... Trace
Silica ... ... ... ... 16.78
Arsenious anhydride ... ... ... 5 03
Phenol ... ... ... 2.62

Tar oil ... ... ... ... .57

Moisture... ... ... ... 11.67

100 00

The substance consists principally of ordinary burnt lime, while arsenic and
• crude phenyl.
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A CHEAP CONDENSER.

.4. S. Kciiyoii, C.Il., EiiiiiiH'cr for AgriciiIUtre.

Although the experiments on which this article is based were made
some five years ago yet we have been so fortunate in our seasons since

that there has been so far no opportune moment for their publication. It

would have been much more pleasant to be able tO' keep this matter still

in hand ; but to the almost complete absence of tank filling rains during

the past winter and spring is due unfortunatelv something approaching

a water famine in the far interior of the Mallee Country. Advantage has

been taken of the good years to so extensively enlarge the distributipn

schemes of water supply serving the Mallee fringe that there are practically

no blocks beyond a reasonable distance from water. Stdl there are settlers

in beyond the fringe and there is a good deal of fine grazing country

which might be utdized if water were available.

In most parts of the Mallee, water can be obtained by sinking to

depths generally under jog feet; but as a rule it is too salt fcr stock

consumption. 1 am unable to sav definitelv what is the limit of total

solids before the water becomes unfit for use. Sea water contains roughh-

5 O'Unces of salt and other depositing matters per gallon. This is certainly

too much j but stock have apparently thriven when feed was plentiful,

where the water was holding considerably over one ounce per gallon.

Food appears to be an influencing factor ; Init in any case it is surprising

what inferior water stock and even man may be trained to. Still in many
cases the water will be too salt even for our hardy stock to tackle. Theri

condensation, is the only remedy. Condensation has a bad name as many
attempts tO' condense salt supplies have proved costly and inefiicient. This
need not be so. Hereunder is given a description by INIr. J. Middleton,

Mechanical Engineer, of the Public Works Department, of a cheap outfit

designetl l)y him for the use of Mallee farmers. This plant was
erected l>v .\lr. J. Sutherland, of Tyrrell West, whose property is about

20 miles from Sea Lake and some few miles west of the northern extremitv

of Lake Tyrrell, a vast expanse of white salt in summer and a sheet of
salt water a few inches in depth in winter. Mr. Sutherland had struck

salt water, too salt for stock, in large supply at a depth of about 70 feet.

There was at the same time fresh water available at a distance of a little

over five miles by a good track in a tank at Daytrap on the northern shore

of the Lake. The actual experience gained from working was that con-

densing was more economical than carting that distance. This was a

rather surprising result as it was previously considered that carting, where
possible, was cheaper than condensing up to a limit of at least ten, and
probably fifteen miles. The condensing took up the time of one man,
drawing water from the well by windlass—no wdndmill being available

—

cutting firewood and attending to the fire, the boiler and the condensing
pipes. The work was not laborious though the hours were necessarilv

long. On the other side there is a full team of horses—who themselves
require much water—and a man occupied for most of the day for about
tne same net result as far as regards water. The man condensing can
turn out between three and four hundred gallons per day, while the team
can cart, allowing for its own consumption, not much over five hundred.
On this experience, the settler contemplating condensing may estimate for
himself its comparative economy. A horse will when working consume as
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much as 25 gallons per day in hot weather so that a team of four will

require about 100 gallons. Sheep will do with one gallon and cows with
eight to ten.
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A CHEAP CONDENSER.

In order to determine the amount of solids in the water, a hydrometer

may be purchased or one may be readilv contrived by an ingenious man.

The principle is a bulb of large diameter with a long tube of small

diameter ; the whole floating with the bulb completely immersed and
weighted so as to float upright. A small tin, baking powder or other,

solaered up tight with a tin tube soldered on will serve. It should be
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weighted so that it stands upright with the tube ahnost immersed when put

in pure water. Tlien salt may be added to the water in instalments at

tne rate of say i oz. per gallon until a limit of 15 oz. per gallon is reached.

As the salt is added and dissolved, the hydrometer will rise ; a mark
should be made on the tube at each point. If properly done, the hydro-
meter will show at a glance by the markings the amount of dissolved

solids m any sample of water into which it is placed. One gallon of
fresh water weighs exactly ten pounds. This is important as the operator
must be able to ascertain when the liquid in the boiler has become so
•concentrated as to have 15 ounces per gallon dissolved in it, as beyond
that density the salt or other solid matter will commence to deposit. The
following is an analysis of a tvpical brackish water from a well in the
Mallee:—

Total solids per gallon ... 600 grains

of which ... ... 473 grains are common salt.

In this case, the amount of salt and solids present would be generally

considered too high for stock purposes, though it is quite possible sheep
would become accustomed to it. As there are 43 7 j grains in an ounce,

the sample quoted has about one and one-third ounces to the gallon,
consequently it may be concentrated about n times, or in other words,
II gallons of the saltwater should yield close upon 10 gallons of con-
densed water, leaving i gallon of concentrated 15-ounce liquid. If a
hydrometer were made as described, it would have shown in the stem,
approximately,, one and one-third ounces to the gallon in the above
sample. When the liquid shows nearly 15 ounces of solids to the gallon,
it should be run off and the boiler refilled, or a considerable portion taken
out and replaced by the original salt water. Attempts were* made to air

condense, dispensing with the water bath for the down pipes ; but it

proved a complete failure. Even on a cold night with strong winds, the
results were only about 3 gallons per hour though something like 30 were
being evaporated.

Description of Condenser as illustrated.

The condenser consists of a 400-gallon tank used as the boiler, set ©n

a brickwork foundation with a fire grate. The vapour fiom the boiling

water is conveyed from the top of the boiler by a bell-mouthed bend and
then through about 150 feet of 2|-inch down-pipe, which is laid in a box
kept filled with salt water. All joints of the piping must be made steam
and water tight. The vapour passing through them is condensed into

fresh water before reaching the end of the pipe projecting through the

side of the box and is caught in any suitable receptacle. The condenser
box is made from i^-inch T. and G. flooring boards. A brine cock is

fitted to the boiler to draw off the concentrated brine. A filler, which also

serves as a water gauge showing how much water is in the boiler, is fitted

to it with a pipe connexion. The materials for the above will cost about
;^i5 in Melbourne. The plant will vield about 30 gallons of condensed
water per hour.

A system for a continuous supply and on a somewhat larger scale may
be readily grasped from the following description. There is a windmill,

pump, and elevated storage tanks as well as a fresh-water tank. The
boiler is 8 feet long by 4 feet and may be either circular or square. It is

set in brickwork. The condenser box is as before; but is elevated and

has wrought-iron condensing pipes instead of the i8-gauge galvanized
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down piping. The condensed water flows into- the fresh-water tank. The
salt water runs continuously into the boiler, and an outflow may be

arranged so that practically no attention to the boiler will be required.

The cost including windmill would be about ^100 in Melbourne, and it

would condense some 60 gallons per hour.

ACIRICULTURAL EDUCATIOK

REPORT OX CLASSES HELD DURING 1907.

H. I'. Haickiiis, Superintending Officer.

It is now five years since the Short Course Classes for farmers and

others were inaugurated, commencing with 3 centres only. The demand
for classes grew apace, and the number of centres has increased to 27.

As evidence that the farming community highly appreciates the instruction

given, it may be mentioned that many districts where classes have been

held have continued to invite the lecturing staff, and the Department has

been reluctantly compelled to refuse some applications, in order that other

districts might have equal opportunities with those favoured in former

vears.

LECTURERS AiXij SiUDENTS, MALDON.

Classes were established at the following places

—

Ararat, Ballarat, Beechworth, Bendigo, Camperdown, Colac, Euroa,

Inglewood, Kaniva, KorumbUrra, Kyabram, Kyneton, Maldon, Mildura,

Moorabbin, Penshurst, Redesdale, Sea Lake, Seymour, St. Arnaud,

Stawell, Swan Hill, Terang, Traralgon, Tungamah, Warragul, Yarram.

The total number of students who attended was 1,236, and the actual

attendances, inclusive of visitors, were 16,389 representing a very con-

siderable increase over all previous records.
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The past year's work, spread as it was over a wider area than has

been covered in any other year, brought the lecturing staff practically to

the door of the farmer ; and the classes were remarkable both for the

I.FA'I TRERS AND STl IiKX

large attendances and the great interest displayed throughout. The out-

standing features of the work carrijed out were undoubtedly the actual

demonstration of the instruction given, and the keen appreciation of it by
the students. This was noticeable in all sections but particularly in the

case of Cultivation Methods, Veterinarv, Sheep, Wool Classing, Dairying,

POULTRY YARDS OF A COLAC STUDENT.

Poultry, and Farriery subjects. The desirableness of this practical work
has been recognised and gi\en in previous years, though not to the same
extent as in 1907. In one instance at least, Wool Classing, it has
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already pro\'ed its value, cerlaioi students of previous classes having been

engaged at a good remuneration to visit neighbouring farmers to^ class

their wool. Another good effect of this is that the older generation of

producers is beginning to realize that the education offered by the Depart-

ment is of use tO' them. Other instances of the importance of practical

demonstrations to the students can be cited, such as the selection of

dairying breeds and types on the farms visited with the students ; and

similarly in the case of poultry, when the suitability or otherwise of

locality, of breeds and of the general equipment can be pointed out.

In this connection it is gratifying to note the success which attended the

maize-growing experiments by boys under 18 in the Colac district, an

account of which appeared in the April issue of the Journal. There is

no doubt that the practical demonstrations appeal more forcibly to the

mind of the farmer than any amount of theoretical training. Valuable as

the latter is, it must be recognised that to lachieve the best results it

should be accompanied by the practical work.

The fol lowing table gives an analysis of the attendance and results

of examination for each centre. The visitors have been included in the

tiross attendance :
—

,
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Mr. H. Haile
Mr. H. W. Ham
Dr. A. A. Brown
Mr. L. L. Patterson, G.M.V.C
Mr. C. D. Strong, G.M.V.C.
Mr. A. S. Kenvon, C.E.
Mr. H. V. Hawkins

Mr. C. B. Luffmann
Mr. J. Cronin
Mr. W. Kenneallv

••1

Wool Classing.

Sheep Breeding.

Sneep Ailments.

Veterinary Science.

Agricultural Surveyiaig.

Poultry Breeding and
Management.

Orchard Work.

Demonstrator
rierv.

Far-

Examination papers were set by Dr. Brown and [Messrs. Colebatch,

Cronin, Archer, Haile, Ham, Hawkins, Kenyon,, Lee, Paterson, Smith,

and Strrong. At each centre four examinations were held, a half-hour

being allowed for each subject. Regarded merely as a test of how the

mstruction had been received, the results are \'ery satisfactory and are

an indication that the majority of the students possess a good general

knowledge of the leading features of each subject.

The following are the detailed results for each centre. It is to be
noted that the percentage of maximum marks is based on the maximum
for the four subjects combined, which, of course, adverselv affects the

averages of those students who did not compete in all four subjects,

Ararat.

Student's Nanu\
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Ballarat.

student's Name.
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CAMPERDOWlf.

45

student's Name.
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IXGLEWOOD.

Student's Name.
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KORUMBTJRRA.

Student's Xame.
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These figures speak for themselves, and since the average for the whole
of the classes concerned is 62.8 it follows that the work has been won-
derfully uniform throughout.''

Mr . J . Cronin.—" The subjects of the questions submitted were the

treatment necessary to check or destroy certain insects and fungi found
attacking fruit and fruit trees, and the formulas of the most important

spray washes. With one exception, the answers to the questions denoted
close attention and acquaintance with the \-arious phases of the lectures de-

livered, and if practised would produce fruit free from the diseases that

disqualify its sale in our local markets and for export." _
Mr. H . Hailc.—" The students at the nine centres that I lectured at

were quite ujj to- the average, and were the class that are most desirable,

viz., farmers who were willing and anxious to learn, and who would apply

the knowledge the\' received. They were men who when they found there

was something to be learned at the Agriculkiral Classes would hunt up a

neighbour and bring him along next day.

" The interest taken in the practical class was verv great, and the work
done bv students under mv supervision was verv creditable. They went

awav with a good elementary knowledge of wool-classing, and from the

wav some of their clips have been placed on the market it will be seen

that they have not forgotten all they were taught."

Mr. H . TF. Ham.—" The papers have been answered better than w^as

expected, especial Iv so where methods and management points were shown
on sheep and ]aml)s yarded for the purpose by farmers who took an active

interest in furthering the purpose of the classes. Answers bearing on

pmctical work shown, and that which the students did for themselves, are

worded closelv to detail, and, in everv centre, two or three boys show a

special liking for sheep work and have answered particularlv close."

Mr. H. y. Haivkins.—" The immense value of poultrv is hardly lealized

bv those who have paid no attention to the statistics relating to this matter.

Nearly everv farmer and a large proportion of the other inhabitants ol

the districts that I have visited during the currency of the classes raise

poultry to a greater or less extent. I am of opinion that the instruction

given will in the very near future be the means of considerably adding to

the income of the students. Many of the examination papers sent in

'dearly show that keener interest in this branch of farm work has been taken

than formerly. Special mention is due to the papers submitted by Miss
Leura McDonald, of Camperdown, and Mr. C. De GrcKit. of Kyabram,
»each of whom gained the maximum marks."

Mr. F. E. Lee.—^" On the whole, the papers reveal evidences of

attention tO' the lectures, but there are too many indifferent replies to satisfy

me that the advice given will be intelligentlv put into practice by more
than a limited number of students. I am of opinion that the examinations

should either be made more of a feature in the class work, or else aban-
doned altogether. Voluntary examination has, I think, not proved a

success, and it would be perhaps more to the advantage of both lecturer

and student if examination were compulsory. In this w^ay the Depart-
ment would know if the instruction had proved generallv useful or not, in

any district."

Mr. L. L. Paterson.—"A feature of the class work has been the in-

terest and enthusiasm which students have manifested in the various

branches ; also the indulgence in and preparation of copious notes taken

at the lectures has yielded in the examination papers some very fruitful

and creditable results. The stimulus which local bodies have given
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students by offering prizes, gold medals, etc., has been in some cases a

strong inducement to the closer application to the various subjects. The
practical work seems to be keenly appreciated and the demonstrations of

shoeing both of sound and unsound horses have been a useful accessory to

the veterinary lectures."

Mr. T. A. J. Smith.—"The examination papers suljmitted by students

show that a very fair grip of the .S'ul>jects dealt with has been obtained.

The attendances were distinctly good, and the interest taken augurs well

for the future. Practical demonstrations were given in the field on

every possible occasion, and I am of the opinion that more field work in

connection with the branch I am engaged upon would be of advantage
when possible.

"

'

A.X.A. Gold Medalist.

The Australian Natives Association has again donated a gold medal for

the student gaining the best aggregate of marks in all subjects, and the

honour of winning this belongs to Kyabram. Mr. C. De Groot secured

384 marks out of a possible 400, i.e.. 96 pt-r cent., a result to be proud
of. A glance at the points awarded at each centre will show that there

were many very eixcellent papers, and that the winner had no small task

to carry off the prize from 244 competitors, exclusive of a few informal
papers. Mr. E. R. Johnson. B.A., die winner of the 1906 gold medal,
was placed second with 372 marks, i.e., 93 per cent. Several local

prizes were offered by the various associations throughout the State ; the

successful students in these cases should make application to the asso-

ciation under whose auspices the class was held.

Classes for 1908.

The Classes to be held during 1908 will be conducted on similar lines

to those of 1907 except that no optional subject will be allowed.

THE POULTRY EXPORT TRADE.

A. Hart, Poultry Expert.

The present indications are distinctly favorable towards the develop-

ment of a very extensive trade in the export of table ipoultry to the English
markets. The different shipments of chickens and ducklings which have
been sent from time to time from< Victoria, New South Wales, and South
Australia have returned very satisfactory results. These consignments
were, in most cases, only of limited numbers, and when small shipments
have been so successful there is everv assurance that larger consignments
must return a greater margin of profit. The poultry sent from Victoria

has been very favorably commented upon by the London bu3-er ; for both
chickens and ducklings there was keen competition and an extensive de-

mand. There is an unlimited market available for high grade table poultry
in England, and producers can have everv confidence in securing pavable
prices for their birds, providing the quality and condition are up to

standard.

The breeding of suitable birds for the table is the first point towards
procuring an export trade. The different breeds available for the purpose
have been fully enumerated on past occasions, and farmers have now to use
their own judgment in the selection of stock. This should not be difficult
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as pure birds of the required varieties can now be purchased at reasonable

fig^ures. The main point in making the selection is to choose bin Is of good
constitution, correct shape, and large size.

Feeding is another point which must receive very strict attention where
the export trade is concerned. Xo matter how good the breed is, poultry

keeping for export must be a failure if a regular and correct system of feed-

ing is not practised. From time to time various experiments have been
carried out by the officers of the Department. The following one dealing

with feeding is of iparticular interest.

Twelve Silver Wyandotte chickens between three and four months old

were selected. At the time they were "rejects," that is, birds too small

and low in condition to pass the Government Expert. The weight of the

twelve birds was 36 lbs. and the market value would be about 4d. per lb.

These birds were placed in a fattening coop and fed asi follows:—Pollard,

barley meal, maize meal, meat meal, and dripping mixed together wdth skim

milk. The birds were fed on this food for five weeks, the value of the

food used amounting to 4s. 8d. (the milk was not reckoned in the cost).

During this iperiod these birds gained i8 lbs. of flesh; besides, the quality

improved to a great extent. At 6d. per lb. this would mean an increase of

9s. in value, and, after deducting the cost of food (4s. 8d.) wonld leave

a profit of 4s. 4d. on the 12 birds. As previously stated the weight of the

birds when put up was 36 lbs. and as it was increased 2d. per lb. in value,

this would bxing in 6s., making a total profit of los. 4d. on the 12 birds. The

AYLESBURY AND PEKIN DUCKLINGS. lO WEEKS OLD. AVERAGE WEIGHT, 6 LBS-

birds were fed naturally, no crammer nr other artificial means being prac-

tised. It will be found that the extra weight of flesh cost about 3|d. per
lb. to produce, leaving a clear profit at 6d. per lb. of 2|d. per lb.

Experiments made with ducklings went to show that the extra weight
in flesh cost about 2|d. per lb. to j)roduce, about id. per lb. less than far

chickens.

The proper diet for feeding chickens is as follows:—Wheat, heavy Al-

gerian oats, barley and maize. These grains should be finelv crushed and mixed
together, and scalded with skim milk ; kitchen refuse, meat-scraps, or renderecT

fat can be added. When fat is given it should be supplied three times a
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week, at the rate of one pound to twenty birds. The food should be moist

and crumbly and in cold weather should be fed warm ;
grit, charcoal, and

green food should be supplied daily. On topping off poultry the sexes

sho'uld be kept separate, and a warm and dry spot should be selected for

penning. The heavy breeds are the most suitable, and the chickens should

weigh at least 3 lbs. each when put up for topping off. They should not

be more than 4 to 5 months when .ready for export.

I am pleased to be able to state that a good all round improvement can
be noted in the breed, quality, and condition of the poultry sent in for

export. This is fully borne out by the fact that on the London market
ducklings brought up to 13d. per lb., while chickens realized from lod. to

I id. per lb. The demand, even at that price, was much greater than the
supply, and numerous inquiries have been made by purchasers as to the ar-

ranging of a regular supply. The best months for export to London are

from January to March, and for local consumption from September to De-
cember.

The following is the value of poultry exported from Victoria from ist

July, 1904, to 30th June, 1907 :
—

J904-5 ... ... ... j£ii,6-jj

1905-6 ... ... ... ;£i4,957

1906-7 ... ... ... ^17,248

BUFF ORPINGTONS. NOTED FOR THEIR TABLE PROPERTIES.

Experiments have been made both in America and England on the cost

of rearing and feeding p&ultrv for export and also' egg production, and a

comparison of those with the above should be interesting. Professor J.

W. Robertson, of the United States, conducted the following test :—Three
lots oif 12 chickens each of the same variety and age were selected. One
lot was placed in a fattening coop and fed twice a day. Another lot was
put in an open pen, whilst a third lot was put up in a coop and fed with a

mixture of mangolds and ground oats. The food given to< the first and
second lots was composed of ground oats mixed with skim milk, and during
the last few weeks some tallow was added. The birds in the fattening
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coop did much better than those in the open, while those fed on mangolds
and ground oats were the slowest to improve. The birds fed in the

regular way gained about if lbs. each. About 3,000 chickens were fat-

tened at the Experimental Station, and the average cost for each pound
of flesh gained was slightly over 3d. per lb.

An ex2:)eriment at Reading (England) made by Professor Brown pro-

vides some very interesting figures on the cost of rearing. Four lots of

chickens were chosen, numbering 30 White Wyandottes, 30 Faverolles, 30
Buff Orpingtons, and 30 cross breds (15 Houdan and Buff" Orpington
cross, and 15 Indian Game and Buff" Orpington cross). The test started

from the time the chickens were hatched, and during the whole period the

birds were all kept under exactly the same conditions. For the first eight

weeks thev were fed on cracked wheat, canarv seed, millet, dari,

cracked maize, hemp seed, buckwheat, rice, meat, grit, &c. The birds

were treated naturallv all through, and when thev were 5 weeks old they

were removed from the brooders and placed in houses without perches,

remaining there until the end of the test, which lasted 13 weeks.

NATURAL AND ARTIFICIAL METHODS OF FATTENING POULTRY.

An interesting point is the comparison of the weights of the birds of
each breed at the end of each successive week, as gi'"en in the following

table. It will be seen that there was very great \'ariation in the growth in

different weeks, although generally speaking, there were similar fluctuations

in growth by all the breeds in the same Aveeks. Thus the fourth week was
a period of considerable growth in each case; again the eighth week was
marked by a great increase in weight, while comparatively small increases

occurred in the first three weeks, and in the fifth, sixth, and seventh weeks.

From the table we find that whilst in pure-breds, both Faverolles and Buff

Orpingtons started with a smaller weight than the White Wyandottes, after

the ninth week they forged ahead, and stood above at the end of the

period. Nearly all the time the cross-breds were in the rear, although there

were no deaths amongst them. (One bird in each of the other sections died

during the test.)
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Comparisons of Weights of Breeds.
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FARMERS' WOOL CLIl'S.

H. ir. Ham, S/iecp Expert.

The disposal txD advantage of small and medium sized farmers' clips

has given for vears a deal of trouble and extra work to our woolselling

firms, who show at all times a genuine desire to obtain the highest possible

returns for such clips. Such a number of conditions and influences operate

that It is impossible to say that what is done by one farmer and the price

obtained by him for his various sorts must hold good for another farmer,

even if the breed of sheep is identical and the farms adjoin.

The desire with a large clip is to avoid star lots, that is, lots of less

than four bales. In a .small grower's clip, this is impracticable but sorts

should be kept distinct and even lines made of as many bales as possible.

The aim should be to give confidence. If e\-ery sort is separate, one

knows exactly how much there is of each, and if each sort can be seen,

and is proportionate to the size of the clip, then it is taken for granted

that all sorts are even and not mixed; so little of a clip can be seen

without undue cutting of bales, that a buyer must judge by this means.

If he has an order for say medium grade crossbred, and he sees the

fine fleeces in one lot, and the coarser ones in another, and the pieces,

bellies, &c., in other separate lots, then he naturally concludes that the

medium grade he has orders for, is even and like the sample shown.

The general impression with small farmers is that "wool is wool," and
that a wool buyer takes all and every sort that the broker in an unwary
moment, puts too low a value on. What would interest and cause many
small farmers to do this work better, is to know that various grades and
sorts have different uses, and that w^hilst many mills ha\"e machinery to

work some wools, they are not buyers for other sorts.

Sheep owners should never forget that wool can be kept separate at a

fractional cost in the shed at shearing time, and that it costs ten times

as much, and is sometimes impossible of separation,, when once mixed
and pressed up. It cannot lessen the value of a small grower's clip

to have all sorts well separated. If the broker finds it advisable to sell

the sorts separately he can do so, but if he decides to interlot them,

it is then possible for him to adopt that cour.se. In the case of merinoes,

when wool is plentiful and buyers are paying most attention to lines,

it is often advisable, in order to obtain best net results, to catalogue two
classes together, for when clean scoured they are both suitable for the

one purpose, yet in the grease, owing to difference of yield in clean wool,

it is necessary to know exactly how much of each there is.

In cleaning up after shearing, lamb-raisers, with 100 to 200 sheep,

find that they have a little of each sort, which they put into bags. This

practice is wrong. It is usually done to save a pack, but at the usual

price of bags, assuming a farmer uses four or five, it comes to nearly the

price of a pack, which is about three shillings. Bag lots are sold at bag
sales, and lose the competition of the better class of buyers. On the

other hand if each lot is put in the pack in order of meiit, and divided

with a piece of hessian, one thickness between each sort, it is offered

at the main sales. A line should be drawn on the outside of the bale,

opposite w^here the division is, by placing two stencil plates about half

an inch apart. Supposing the wool is bought by a local woolscourer, it
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is more valuable to him this way, than if mixed, for when he opens the

bale, each lot being separated by the hessian, the wool can be placed and
matched with other sorts bought similarly, and does not cost anything

for resorting. As stated before, keeping sorts separate can be done much
more cheaply at the outset than afterwards, when mixed and pressed or

bagged up. Howe\-er little of a different sort there may be. keep it

together, but never forget to mark on the outside of the bale exactly

where it is.

In skirting there is no hard and fast rule as to how- much to take off,

neither in individual fleeces or in flocks. Burrs, thistles, coarse breeches,

neck folds, all have to be reckoned with ; and unevenness of covering in

many flocks also causes thin and locky skirts. All these things have an

influence on each fleece, but no more should be taken off than is really

necessars. An extra hand or tw'o at the w'ool table often saves tearing

oft good fleece wool with the fribbly pieces, especially on the arms and
necks. Manv owners make unnecessary work for piece pickers bv not

having enough hands at wool tables, and besides sustain a loss, not perhaps
per pound, but in total returns.

Too much notice of how a neighbour does his wool is often misleading.

Given the same breeding of sheep and wool, and similar countrv, a little

over stocking at this time of year may cause a break in the staple and
shortage of growth. A neighbour may give more room, and have a superior

clip. Again, in the case of adjoining paddocks, one may be timbered and
another open ; the soil of one has a hard surface, and in another there
is a class of land that cuts up in summer, and therefore more dustv

;

some paddocks are not so bad for grass seed and burr as others ; whilst

stubble land will cause a dusty tip. These and many other matters have
more influence on price per pound than even the proper division of sorts

;

the latter gives a better total result. Farmers should aim at best return
per head and per acre, and have less sentiment as to price per pound.

With regard to price per pound and total return, our brokers could
give greater satisfaction if farmers would assist by keeping their various
sorts separate and being always mindful of the many details connected
with wool grownng.

MATING RAMS AND EWES.

H. W . Ham, Sheep Expert.

In most districts the month of January is about the time lamb-raisers
join the rams with ewes. In some of the later districts it is too earlv, as
the lambs come in June and July when the grass is not milkgiving, and
the grounu is wet and cold for the young lambs to lie about and rest.

The result is they do not thrive, and become poddy, and the time the
ewe lasts in duration of milk is wasted—the important point of making
the lamb the desired weight and quality during the four months the ewe's
milk is at its best, is lost. In the case of fodder crops, it is in the months
of September, October, and November that these are at their best. Lambs
should therefore be timed to come about July and August, as the ewes are
then in the best stage to give most milk and the lambs are beginning to eat
bv the time the crons are readv.
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No one denies that to get best results, both ewes and rams should

be of correct shape, but as a matter of fact, it is rare to see a farmer with

five or seven rams all equal or nearly so. He can always point to some

he likes as being thicker and better shaped than others. It is as well

where possible to give the best rams the first twenty-one days, making sure

that the ewes are in season for this period—some of the coarser cross-

breds and pure English ewes do not come in season until February.

Some lamb-raisers who depend on natural pasture only like the lambs to

drop all about the one time, while with smaller men, with fodder crops

and near markets, the tendency is for a more prolonged lambing.

In some cases where fences are not the best, rams cannot well be

kept separate and in that case an apron, cut out of any stout tough

material, about ten inches deep, and sixteen inches wide, should be tied

round the inferior rams so as to hang just in front of the pizzle. This

allows them to tease but not to serve, and is one way, when others fail,

of allowing the better rams to do the greater amount of work. It is a

recognised fact that light made weedy rams will tup more ewes in a given

time at the outset of a season, than the thick set, heavier, and less active

ones. After three weeks, or six weeks, at the discretion of the breeder,

the apron can be removed and the second class rams allowed to finish up
ewes not yet in lamb.

Hoofs should be seen to and trimmed before being joined. Rams can-

no: get about and serve so well while allowed to grow long and ugly

hoofs as is often the case. Aged rams should be examined to see if any

long and loose teeth want removing, as they cannot get hold of the feed

at this period of the year if the teeth allow it to slip through. They will do
better without such teeth. At this time of year a white scum will often

spread over the eyes of a flock. If a ram has a moist streak down the face

from the eye, he should te examined. The ailment is commonly credited

to grass seed, but it is. in nine cases out of ten, ophthalmia. On the face,

in front of the eve, there is a small vein close to the seat of the trouble

which should be touched lightly with a pen knife; it will bleed freely

but without danger. This action will hasten recovery, and save loss of

flesh and time.

Rams of the British breeds give cause for complaint at this time by

not going with the ewes. As a rule they will not go about with them
in the dav time, but work in the night. When a flock of ewes is

properly in season thev stick to the rams more than the rams to them.

Rams or ew^es excessi\'ely fat are a trouble, so are two tooth rams,

l)ut later on as the heat increases, the fattest will lose condition and will

go together. Late in the evening and early in the morning are best times

to judge if ewes are in season. One year old rams should have one or

two older rams amongst them.

Roughly speaking, seventy ewes are all a ram should be given. With

one year old and aged rams, thirty to forty are about the usual number,

according to the season. Two, three, and four year old rams, when in

good condition, &c., and a deep purple colour can be found around the

testicles, can be expected to serve eighty to ninety, but above these

numbers there will be a risk of occasional weak lambs.

In countrv where ewes scour and get daggy, they should be occasionally

cleaned,, as at times they cannot be served through it. It is very seldom

a ewe is barren through anv other cause than excessive internal fatness.

Stud ewes at times get very fat and they should therefore be kept on

scanty feed for a few weeks before joining.
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DISEASES OF FARM Ax\IMALS.

{Continued from page yOS, A'ol. F.)

S. S. Cameron, 3/.R.C.V.S., Chief Veterinary Officer.

VII.—ACCIDENTS AND INJURIES.
Fracti'res.—Definition—Causation—Kinds— Repair or "Knittiny:"— Diagnosis- Treatment —

fractures, base of skull, broken neck, broken back, broken ribs, split pastern, broken pelvis

hip, patella or stifle-cap, broken leg.

Dislocations and Luxations.
Sprains.
Wounds. — Gravity Variety, incised, pvmctured, lacerated—Healing-—Treatment, lotions, powder

Wounds, open joint, open bursas and tendon sheaths, broken knees.
Abrasions, Bruises, Contusions, and Abscesses. — Sore shoulders, saddle and girth galls —

Fistulous withers -Capped elbow—Capped knee Capped hock—Capped shins.

Burns and Scalds.
RUPTURKS (Herniae).—Navel Rupture (Umbilical Hernia) -Scrotal or Inguinal Hernia.

FRACTURES.
A Fracture, in surgery, is detined as being "a solution of con-

tinuity of bone or other hard tissue." It means literally the act or result

of breaking, or the state of being broken, of a solid substance as dis-

tinguished from a rupture, the latter term being applied to the breaking

or tearing asunder of soft structures. Except when applied to the breaking

Frequent
dropped

s— Special

Sitfasts —

Fig. Occipital (a) and Sphenoid [b) bones at base of brain

fractured in two places. (After Williams.)

of the cartilages of the ribs or other cartilaginous structure the term frac-

ture is always associated with the breaking of bones. Fractures usually

result from violence, the incidence of which may be direct or indirect.

Direct violence is the most common cause and it may be sustained

from ivithont, as when a kick or blow is inflicted, or from ivithin, as when
the pastern bone is broken as a result of sudden jar or shock received from
the column of bones above.
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Fracture bv indirect violence occurs when the fracturing force is

applied at a part remote from the seat of fracture—when the violence

sustained is transmitted by concussion and produces its effect b\ counter

shock at some distance from the seat of direct injury. The most frequently

met with example of this is fracture of the basi-occiput or basi-sphenoid at

the base of the brain from violence applied tO' the poll (crest of the occiput)

(see Fig. i), such as may occur when a horse rears and throws himself

backwards on the back of his head or when he " somersaults " over a fence

and strikes the ground with the poll.

As an instance of fracture resulting from the inordinate application

of muscular power the breaking of the bones of the back (vertebrge) occur-

ring during the struggling of horses when cast for operations, may be

cited.

Kinds of Fracture.—Fractures var\ in character and degree of

gravity, and for descriptive purposes thev are classified as follows:—
I. Simple Fracture in which the break is single and the soft struc-

tures surrounding are uninjured. Such fractures may occur either with

or without displacement of the broken surfaces. In the latter case the

broken ends of bone are usuallv maintained in position by the periosteum

—

the strong fibrous covering of bone—and in such cases the repair of the

fracture, or knitting of the broken bones, takes iplace quickly. Fracture

without displacement also occurs when a bone (the tihia for instance) is

split lengthways and only ])artially across, thus: —

Fig. 2. Sketch of partial fracture of a lonj^ bone (the tibia) without displacement

of the fractured ends—otherwise called a " jj-reen-stick '' fracture.

Such a fracture is often called a " green-stick " fracture on account

of its resemblance to the partial breaking of sappy wood.

2. Comminuted fracture in which the the bone is broken into several

pieces. (See Fig. 3.)

!
'K- 3- Comminuted fracture of the arm bone of the horse (the humerus).

Frequently the fragments into which the bone is broken in a comminuted fracture are

much more numerous. _(After Dollar.)

3. Compound fracture when, accompanying the fracture, there is an

external wound communicating with it.

4. Compound-comminuted fracture when there is an external wound
communicating with a fragmentary fracture.
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The two latter forms are the most grave on account of the great

liability to infection of the wounds with septic matter, and the spread of
the consequent suppuration to the seat of the fracture.

Any of the bones of all domestic animals are liable to be fractured,*

but it is the point of the hip and the bones of the limbs, especially the
pastern bones, which are most frequently broken ; more rarely those of the

face, skull and back. From the nature of their activities, fractures are

sustained by the horse and the dog more frequently than by cattle and
sheep. In all animals however the rule is general that fractures are of
more common occurrence in the old than in the immature or young ; this

because of the increasing fragility or brittleness accompanying the harden-
ing of bone as age increases.

Repair or " Knitting " of Fractures.

A full exposition of the process of repair of broken bones would be

redundant in a work of this character, and for such as require it reference

to a special treatise on pathology is recommended. It will suffice here to

coiihne attention to- the salient steps in the process of union. A preliminary

remark ought to be made however with a view of disipelling a very pre-

valent idea amongst horsemen, that in horses fractured bones never, or

only tardily, unite. In point of fact, provided the fractured bones can be

kept in a state of quietude, fractures " knit " more rapidly in horses than

in man or other animals. This is on account of their possessing that

peculiar bone forming tendency described in a previous chapter (page 266)

as an " ossific diathesis," and which is also exemplified in the readiness

with which splints, ringbones, spavins and other bony outgrowths are

developed. That many horses, as also other animals, do not recover from

severe fractures is due solely to the great difficulty in keeping the seat

of fracture in a state of rest in animals that cannot be restrained from

movement bv other than mechanical means. The human surgeon adjures

his patient, under pain of permanent deformity, to remain quiet and avoid

movement of the fractured part. No such method of control can be prac-

tised with animals and except some effective device for fixing and main-

taining the bones in apposition can be adopted their union is often

prevented.

Fig. 4. Repair of fractures. Bone [tibia) showing oblique fracture with '• soft

callus" between fractured ends, |«), and •'provisional callus" surrounding. (After

Williams.)

On the occurrence of a fracture, a condition of inflammation,- with

exudation, of the parts surrounding is set up. At the end of about three

days and from then until the twelfth day the inflamed blood vessels in the

vicinity exude a soft lymph which encases the broken ends of bone and

* The author has had the unusual experience of encountering a fracture of the

hardest bone in the body—the -petrosal or bone of the ear.
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is called a " soft callus." In the case of long bones with a medullary
canal this soft callus ensheaths the fracture on the outside and also exisits

as a plug on the inside. A quantity of the jelly-like lymiph is also exuded
between the broken surfaces and serves to prevent their rubbing together.

From the twelfth until the thirtieth day the soft callus is undergoing con-

version into bone, so forming what is called a " provisional callus." In

long bones the provisional callus exists as a ring or ferrule of

bone embracing the broken ends externally and as a bony plug filling

the medullarv canal ; and by means of it the broken surfaces are kept

fixed in position. During this stage the soft callus between the broken

surfaces is converted into dense fibro-cartilage which during the next month
becomes transformed into bone. When this is accomplished it is called a
" permanent callus." The union of the fractured surfaces being now
completed there is no need for the continuance of the provisional bony
callus ensheathing the bone and plugging the medullary canal. It is con-

sequently gradually absorbed, but the process is a slow one, taking four

or five months to accomplish, and during this time the permanent callus

becomes hardened and strengthened to a normal degree. The ensheathing

tonv callus is seldom completely removed, a roughened surface usually

remaining bv which on careful manipulation the previous existence of a

fracture can be determined. (See Figs. 4 and 5.)

Fig. 5. Repair of fractures. Section of fractured bone (femur) showing
"provisional callus'" surrounding fractured ends and also filling the medullary or

marrow canal. (After Williams.)

When movement is allowed to occur the " knitting " process occupies

a much longer period and oftentimes the (permanent callus or bony union

is never formed. Instead, the material between the broken surfaces

develops into fibrous tissue by which the broken bones are held together,

so forming what is called a false joint.

Diagnosis of Fractures,

In situations where the fractured bone is thickly covered with flesh

the symptoms of fracture are obscure and the diagnosis difficult. In most
cases, however, there is sudden and extreme lameness the seat of which is

ea.sily ascertained by an evident deformity of the part and by its abnormal
mobility. When limb bones are broken the parts below hang loose and
pendulous, no weight can be borne on the limb, there is usually great pain

evinced on movement or manipulation of the part and a grating or crepita-

tion rnay be felt or perhaps heard when the broken surfaces rub together

during movement. An exception to the foregoing occurs in some fractures

of the tibia (bone of the gaskin) when the strong periosteum holds the

fractured bones in position and prevents displacement. A considerable

swelling quickly appears if the tissues round about are loose, and general

fever or distress mav be exhibited.
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Treatment of Fractures.

As previously indicated absence of movement is the prime necessity in

the quick repair of a fracture. The broken ends of the bone sliould be
brought together into as natural a position as possible and some means
adopted to keep them there. Of such means the use of splints and band-
ages is the most satisfactory. Perhaps the best material for splints is

stout .sole leather cut to the required shapes and sufficiently long tO' extend
beyond the joints above and below the fracture. It should be softened

by soaking in warm water before use, so that it can be moulded to the

part to which it is applied, when, on drying and hardening, it will retain

its shape. Underneath the splint and next to the skin some soft material

such as cotton wool should be applied so as to fill all depressions and in-

equalities and so avoid uneven distribution of pressure by the splint and
bandage. If this is not carefully done chafing and bed sores will result.

The splints are tO' be fixed in position by means of calico bandages, evenly

and firmlv applied so as to give uniform pressure and adequate support.

Whether splints are used or not (and in some cases they are not necessarv)

the bandage should extend beyond the neighbouring joints so as to limit

their movement. The stiffening of the bandage is of great advantage in

limiting movement and it is usually dO'Ue by soaking it before applying in

some substance that will set stiff, such as thick-boiled starch or flour paste,

moistened plaster of paris or melted pitch. There is considerable scope for

ingenuitv in devising and affixing and applying mechanical contrivances of

iron or wood to prevent movement of the factured limb according as one
part or another is the seat of fracture. (See Fig. 6.)

Fig. 6. One method of '"fixing"" the bone
in the middle line.

n case of fracture of the lower jaw

.\fter Dollar.)

When a fracture occurs in a position that cannot well be bandaged—as

for instance the shoulder blade or arm bone in the fore limb or the pelvic

bones or femur (thigh bone) in the hind limb, it is often a good plan to

immediately apply a flv blister. The resulting swelling gives the necessary

support to the parts an . mechanically interferes with movement, and the

pain attendant on it also retards voluntary motion.

With irritable animals, especiallv dogs, it is always advisable to smear

the outer surface of the bandage with a solution of aloes or other bitter

substance so as to deter the animal from biting it off.
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The only word that the author is inclined to say as to the use of slings

in fractures is that in his experience it has not been an advantage or suc-

cess. Slinging tends to increase that which it is of prime importance to

avoid, viz. :—Irritability and fidgeting, and the almost certain formation of
bed sores becomes more than a mere annoyance.

In limb fractures in horses it is a necessary precaution to remove the

shoe of the opposite foot and to pare the wall so as to give frog pressure

;

otherwise an attack of laminitis in that foot may be expected on account

of it having to bear the whole of the weight. Some matting or other soft

material ought also to be provided for the weight-bearing foot to stand

upon.

Frequent Fractures.

F"racture of the base of the Skull.—Thi.s is usually an example of
fracture by indirect violence described at page 58 {(j-v.). It is generally

suddenlv fatal.

Broken Neck usuallv occurs as a result of a fall or " somersault
"

when jumping. If the fracture occurs in the upper part of the neck it is

almost instantly fatal, death resulting from respiratory paralysis on account

of the pressure of the broken bone on the spinal cord above the origin of
the phrenic nerve which controls the respiratory muscles. (See Fig. 7.)

Fig. 7. IJroken neck with displacement in the region of the third cervical vertebra.

(After Dollar.)

Broken Back.—By this is meant fracture of one of the spinal bones

(vertebrae) in the region of the back or loin. The fracture may occur

either with or without displacement. In the latter case, occurring after

an accident no suspicion may be aroused for a time, until, in fact, displace-

ment occurs through sudden movement or wrench as when getting up or

Iving down. Broken back occurs under similar circumstances as broken

neck, but another fertile source especially in horses with fragile bones is

the practice of tightly raping animals when cast for operations. The
muscular force exerted by hor.ses when struggling under such circumstances

is \ery great, and it often happens to be sufficient to break the back ; for,

when the limbs are tied bv a rope round the back the bones of the back will

gi\e way before the rope.

The diagnosis of broken back is not always easy. There is usually

paralysis behind and also insensibility to pain produced with a pin or pen-

knife. Usually also the animal is incapable of moving the tail. Except
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the history of the case points to broken liack an opinion should never be

formed without first examining the urine. In broken back it should be

normal but in other cases in which there is hind paralysis, e.g., azoturea

—

it will be coffee-coloured or otherwise abnormal.
Broken Ribs.—This is a common accident the fracture being sustained

from a collision, fall or blow. Some times a dozen ribs or more mav be

fractured without permanent damage, other than unsightliness, being in-

flicted. Recovery usually takes place quickly. Sometimes the injurv is

accompanied by hcemorrhage from the lungs through the broken end of a

rib penetrating into the lungs. Penetration of the skin is less frequent.

8. Fracture of first rib. Common metho

When the first rib is fractured (see Fig. 8) as the result of a sudden
forward plunge or jerk against the collar great lameness is evidenced. It

is often mistaken for shoulder lameness from fracture, but can be dis-

tinguished from it by the fact that crepitation can be recognised only when
the limb is pulled in an outward direction or pushed inwards across its

fellow and not when pulled backward or forward.

Fig. 9. Fracture of the point of the elbow (right side) the fracture

penetrating to the elbow joint. (After Dollar.)

Broken Elbow.—The point of the elbow (olecranon) is occasionally

broken in horses; and although retpair may take place permanent lameness
frequently remains on account of the surface of the joint being involved
(see Fig.' 9).

{To be coiitilined.)
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THE ORCHARD.

James Lang, Harcourt.

The splendid rains wiiich liave just fallen will be of incalculable benefit

to the fruit crops which in very many cases were suffering from the pre-

vailing dry weather. The rain came in time to be of the greatest benefit

to the fruit crops. It is not very often that such copious rains fall at

this season of the year throughout the State, and it is possible after this

break in the weather that we may get frequent showers throughout the

summer and so keep the fruit growing and allow it to swell off to a

satisfactory size. It will be necessary to again scarify the orchard, if

possible, while the ground is moist. This will prevent the surface from

caking and conserve the moisture longer than would otherwise be the

case.

Spra\ing for codlin moth will still require attention, at fortnightly

intervals. The second brood is now hatching out, and careful spraying

is necessary to keep the moth in check as far as possible. Where woolly

aphis is showing the trees should be gone over again and dressed with

the potash sulphur remedy.

Gathermg and marketing the fruit will now take up a great deal of

the time of the orchardist. Although croi>s are much lighter than usual,

the increased prices obtained will help to make up for the deficiency in

quantitv. Tho^e growers who intend shipping to the London and German
markets should make early arrangements for cool space. The London

market is likely to be very good this season, as the supplies from

America have been very much below the average of previous seasons. Owing
to the American shortage, the market will be practically bare of apples

when the con.signments from the Commonwealth reach London and good

prices are sure to l)e realized for all shipments arriving in good con-

dition. When packing their first consignments shippers should be careful

to see that the fruit is clean, especially from the bitter pit. The disease

named ahvays develops more in the first two consignments than in the

later shipments, and is a cause of great complaint from the London Inivers.

Extreme care should therefore be exercised in seeing that the fruit is

free from this disease. Vegetable Pathologists throughout the world have

been devoting a great deal of time to ex^^eriments in trying to find out

the cause of this disease, but so far without any definite results.

In looking over the account sales of fruit received from London last

season one is struck wnth the good prices realized by some of the early

ripening varieties of apples. Such kinds as Gravenstein, Kentish Fill-

basket, Lord Nelson, Puricv, Reinette de Canada, and Emperor Alexander,

arrived in good condition and brought from ten shillings tO' twelve shillings

per case. This shows the care now taken b}' the Shipping Companies in

regulating the temperature of the cool chamber as a few years ago it was
impossible to land these early varieties of apples in anything like good
condition. The best prices, however, were realized for Jrmathan, Cleopatra,

Munroe's Favourite, Esopus Spitzenberg, Newtown Pippin, and London
Pippin, and the grower who can ship these varieties in quantities will

always realize the best average price.



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Blind Foal.—P.P writes : "I have a foal blind from birth. The eyes look clear and

normal but the forehead is rather enlarged as though from an injury. Can anything be

done to restore sight?"
Answer.—There is evidently some structural alteration of the brain which accounts for

the blindness. Nothing practical can be done and if no improvement is seen by the time

the foal is a month old it had better be destroyed—unless a highly valuable filly in which

case it might be safely kept for breeding.

White-wash for Cow-sheds.—W. B. asks for a recipe of a good white-wash for cow-

shed; also asks where a copy of the Milk and Dairy Su-pervision Act can be obtained.

Answer.—(i) Stir one gallon of milk and add 3 lbs. Portland cement gradually. Keep the

mixture agitated whilst using and make a fresh lot each day. (2) At the Government Printing

Office, price is., postage id.

Cripples.—A. R. writes :
" I would be pleased to receive your advice concerning a

disease among the cattle of this neighbourhood. Deaths have occurred on several farms; I

have lost three in three weeks. Mine were milking cows, apparently in the pink of health.

In 24 hours they suddenly get sick, go off feei and milk, lose the power of their limbs,

get down, breathe heavily as if in great pain, dribble at the mouth, lose control of bowels

and die in from 20 to 30 hours after getting down."
Answer.—The affection from which the cows are suffering and dying is an acute form of

" Cripples " which has associated with it paralysis of the gullet and stomach. It is described

in detail in the Journal of October 1906. The best treatment is hypodermic injection of
Solution of Strychnine in one ounce doses twice a day. The affection may be prevented by
giving a daily allowance of from 3 to 5 lbs. of bran and i to 2 lbs. of treacle (dissolved in

water) with the feed. The continuous provi3ion of a small proportion of succulent fodder such

as maize, sorghum, lucerne, or the like will also prevent it.

Scar on Horse's Leg.—" Subscriber" states that he has a horse which ran into a wire fence.

The wire burnt a mark just above the knee and the hair will not grow at that spot.

Answer.—Wherever the hair follicles have been destroyed or where a false skin has

fojmed, as has evidently happened in this case, there are no known means of inducing the

growth of hair.

Blackleg.—D.W. asks to be informed as to the ailment affecting his calves. He states

" that the calves appear to become insane and for a time go galloping around in an un-

controllable fashion, colliding with any objects in the way. They then fall to the ground
and the body and neck become rigid but the legs remained supple. The eyes assumed a

wild expression, and the calves kicked as though in great pain. To all appearance they were in

good health until within a few hours of their death."
Ansiver.—Some of the symptoms detailed are suspicious of Blackleg, which subject was

fully dealt with in the July 1906 issue of the Journal.
Fodder for Ewes and Lambs.—-" Lamb Raiser " asks :

" How many acres of rape

should be sown for 400 ewes, with the ordinary percentage of lambs?"
Answer.—The number of acres necessary is governed by the methods used. The best

method is to lamb the ewes in the paddocks they run in all the year, and allow good feed

for them, especially during the time thev are carrying the lamb. Each day as they lamb, cut

off the ewes with lambs (which can easily be done at this stage) and turn them into

a convenient paddock in which there is good grass. At three weeks, or even less, mark them
carefully (wether lambs especially—not in the old Woolgrowers' style of drawing all the

testicle, but cut them proud and seer all tails). While the ewes are bringing the lambs_ on

fat, all is well, but as soon as the lambs show signs of falling off the ewes should go into

the rape, &c., till the lambs are about 30 to 36 lbs. weight. If it is then found that the

others are following too closely for all to go on, the first lot should go to market—the season

and available fodder will govern in tliis matter. There is no hard and fast rule as to

numbers that can be fattened, or number of acres necessary to fatten certain numbers of

lambs. Breed and shape of the sheep used alter the age at which they will mature whilst

soil, manner of cultivation, time of sowing, rainfall, &c., alter the quantity and quality of

fodder available. Roughly speaking, in fair rainfall, with good tillage and management of

lamb-raising flock, and with rape and oats sown in April and not commenced to be fed off

until July, 60 acres would bring all off prime at from 30 to 36 lbs. weight and would
fatten the worst shaped and fleeced ewes that had to go to make room for the best shaped

and fleeced lambs kept for future breeding. In a very favorable season much more may be

done, but the above is the average.
Orchard Ploughing.—"Orchardist" makes the following inquiries : (i) What months are

the best for ploughing the soil away from, and on to, fruit trees? (2) Should stable manure

be kept dry? (3) In order to keep a track on headland clean and free from grass, would

harrowing occasionally be the quickest method?
Answer.—(i) Young 'trees are aided bv ploughing the soil away from them in autumn or

winter, but no furrows should be left over the roots which will promote excessive moisture.

Strong trees do not need the soil ploughing away from them. It is better to plough up to

the trees in autumn or winter and again in spring and thereby secure a well-raised body

of earth at the base of the tree trunks. (2) Stable manure should be kept moist. Dryness
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means waste and so does excess of moisture unless the moisture is stored in a pit as it should

be. (3) Headlands if very weedy should be skimmed with a spade or scoop or ploughed and
the litter employed to dress up poor spots in the orchard.

Arsenite of Le.\d Spray.-—J. B. writes :

—" In the Journal a spray, consisting of i lb.

white arsenic, 2 lbs. carbonate of soda, 7 lbs. acetate of lead, and 360 gallons water, is recom-

mended for Codlin Moth. I made some according to directions, and the stock has become
a frothy thin pa^te. As you say it can be bottled for future use, I wish to know whether
it should not be a thin liquid rather than a paste. In the past I have had sad experience

of burnt trees through the use of different sprays, so wish to avoid repetition."

Ansiver.—If properly made, there should be a very fine sediment which, when agitated,

will readily be held in suspension in the liquid. The mi.xihg- together of the arsenic and
the lead solutions when at all warm would cause the stock solution to be of a pasty frothy

nature. If the proportions according to the formula were strictly adhered to the foliage

would not be burned. Carbonate of soda crystals must be used.
St. Joh.x's Wort.—Mac. forwards plant for identification.

Answer.—The plant is Hypericum ferforatum, L. St. John's Wort. On cultivated

ground it can be suppressed by deep ploughing, summer fallowing and root crops. Badly
infested pasture can only be cleaned by being brought under cultivation. Land that cannot
be ploughed should be close planted with trees. Conifers will soon suppress St. John's Wort,
but it will grow under trees casting only partial shade.

Millet Grass.—C. A. (Birregurra) forwards specimen of a grass for identification. He
states that a patch of the grass is growing like a mat in the sandy soil and is closely cropped
by the sheep.

Answer.— It is Oryzo-psis miliacea, Benth and Hook, sometimes known as Milium multi-

fiorum, Cav. ; one of the Millet grasses. It is a native of the warm temperate regions of
the old -world, and is a perennial pasture grass which stands heat and drought well. It

stands moderate but not severe cold. A fairly good grass for dry regions or soils. Not
good for rotation farming. Becomes fall on good ground, and is then useful for hay.
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PACKING FRUIT FOR EXPORT. botanic

/. G. Titnicr, Senior Iiispcciur of Fruit Exports and Imports. OARDEf

Since the publication, in former numL>ers of this Journal, of articles

on the packing of fruit for export, new conditions have arisen. These
conditions owe their existence to the inception of the new regulations which
ha\-e been brought into operation -within the last year or so, viz. :—The
Commerce Act and the Fruit Cases Act. .It is therefore thought necessary

to bring before those growers, who may be unaware of the new laws,

the principal points to be observed in putting ui) their produce so as to

conform with all requirements.

In the endeavour to establish ami maintain a pri>titable over.^ea market
for the rapidly-increasing output of our Victorian orchards too much atten-

tion cajinot be given to the important item of putting up fruit in an
attractive and honest manner. In advices received from the United King-
dom, South Africa, and other oversea markets, the one kev-note is

invariably soimded :

—
" Pack nothing but the choicest fruit, grade evenly,

pack full cases and pack them honestlv throughout ; inferior, badlv-graded,
fliseased and dishonestly packed fruit we do not want at any price, as it

gi\es us more trouble than it is worth, injures the good reputation of other

shipments and results in loss to every one concerned." Growers cannot
give too much attention to this important matter. It is obvious that it costs

just as much to pick, pack and export inferior fruit as it does to handle
only the best. Against this labour the grower often realizes dead loss

or barely sufficient profit to pay his expen.ses. to say nothing of the bad
reputation gained—a reputation unfortunatelv shared by other growers A\ho

have taken trouble to put up only the best. It may be said that nowadays
with our Vegetation Diseases Act, Fruit Cases Act and Commerce Act. it

is impossible for any but the choicest of fruits to be shipped for export ;

but, unfortunately, such is not exactly correct. The grower may put up
fruit of an uneven size, or his fruit mav !:« too green or withered or over-

ripe, or packed in newspaper or other inferior wrappers. Under certain

circumstances none of these faults can be dealt with under existing enact-

ments, but there is no doubt that fruit put up under such conditions will

302. c
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soon find its proper le\-el. Were it not for tlie damaging effect of tliese

inferior consignments upon liigh-grade sliijjments we could afford to ignore

them. Happilv, shipments of this sort are becoming rarer every year as

our knowledge of export requirements advances.

The necessity for our growers paying attention to even the smallest

points, so that they may not be left behind in the race, is becoming more
apparent every year. Although we have, so far. enjo\ed almost a monopoly
of the Continental markets as far as antipodean fruits are concerned, the

entry of such new compeiitors as Cape Colony and the Argt-ntine Rei)ub!ic

should awaken in our growers the determination to hold first place for

all time. The immense possibilities of the market before us are practicallv

undreamt of. Taking the United Kingdom alone, we find that out of the
immense quantity received there from all parts of the' world, Victoria

contributes only one case out of everv thousand. The demand of the
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United Kingdom for foreign-grown fruit is ever on the increase. Tliat

this is so is shown by the following figures :
—

Years. Values.

1845 ... ... ... ... ^886,888
1865 ^3^185-984
T885 ... ^7.587v^-'3
1905 ... ... ... ... ^9,983,119

When it is remembered that the above figures do not include the im-

portations into foreign countries some idea may be gathered of what ma\
yet be done by the growers of this State towards sharing in this enormous
trade. That our opportunity is all the more inviting is shown by the fact

that nearly the whole of the supplies of the foreign-grown fruit is draw-n

from the Northern Hemisphere ; also that at the time of the vear when
we are forwarding our shipments the markets are comparatively bare. To
grasp and to hold that opportunity certain conditions must be ob.served :—

•

Economy in production, honest packing of high-grade fruit, cheap regular

and invariable oversea carriage and businesslike supervision and control

of output at each centre of distribution. And not the least of these con-

ditions is :—Honest packing of high-grade fruits.

Varieties.

In selecting varieties for export it will be better for the intending

shipper to confine himself to not more than five or six varieties at most.

It is preferable to work up a reputation on two or three standard varieties

which are in constant demand than to spend much time, effort and cash in

pushing varieties about which little or nothing is known bv the trade or

the consumer.

The three varieties mostly sent from this State, and from which the

best all-round results have been gained, are :—Jonathan, Cleopatra (or Xew
York Pippin) and Munroe's Favourite (or Dunn's Seedling). The three other

varieties that may be recommended, judging from the results of the la^^t

ten vears, could be selected from London Pii)})in (or Five Crown), States-

man (or Chandler). Rome Beauty, Xewtown Pippin, Esopus Spitzenberg

and Ribston Pippin. There are, of course, other good varieties suitable

for export, such as Rymer, Baldwin, Ben Davis, Bismarck, King of

Pippins, Prince of Pippins, Scarlet Nonpareil, Annie Elizabeth, King of

Tomkin's Countv, Stone Pippin. Adam's Pearmain, Dumelow's Seedling,

Winter Strawberr\ , Kentucky Red Streak, Crow's Egg (or Late Wine),

Reinette de Canada, Cox's Orange Pippin, Nickajack and Sturmer Pippin.

The later varieties just enumerated, have all stood the test of some years'

experience. Thev are all good carriers, but, judging by past results, pro-

fitable returns cannot be so uniformh- relied upon as in the case of the

first half-dozen sorts. Another point to be considered bv the intending

snipper is the suitabilitv of these varieties for each market. Judging from
returns received, Continental consumers do not take kindly to the sweeter

varieties. The failure of the Rome Beauty to secure higher prices last

season has been put down to this; but Jonathan, Cleopatra. London Pippin

and ]Munroe's Favourite scored very well. Some apples although suitable

for export, should preferably be sent to ports not too far distant , Adam's
Pearmain is oue of these and for that reason has been mostly shipped to

such countries as Cape Colony, India, &c.

With regard to pears, the varieties mostly sent are Vicar of Winkfield,

L'Inconnue, Winter Nelis, Josephine de Malines, Broom Park, Eyewood
and Uvedale's St. Germain. Other varieties have been sent and have

c 2
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carried well, such as Beurre Clairgeau, Bon Cure, Beurre d'Anjou. Autumn
Bergamot, Winter Cole, Glou Morceau, Keiffer's Hybrid and Magnifique.

Such sorts as Beurre de Capiaumont, Beurre Bosc and William's Bon
Chretien have been sent and have realized high prices, but there is a great

risk in sending such soft fruits as those three last-named as they almost

invariably land in a rotten condition.

Picking, Cooling, Grading, and Packing.

Picking.—The exact time for picking pip-fruits, such as apples and
pears," can only be determined by actual experience. In a general way,

it may be stated that such fruits are fit for export when the pips have

changed from their original light tint to a brown colour, but this, in itself,

is not always sufficient. The fruit should be fully developed, but not

fullv ripe. Some amount of colour should be developed in the red

varietv of apples—such as the Jonathan, for instance. Undersized fruits

should be left on the tree for home requirements or may be left to develop

for later shipments. Fruit should not be picked unless dry. Gather
the fruit in the early part of the day before it becomes warmed by the

heat of the sun. Avoid all bruising, as bruised fruit is u.seless for export.

To get about rapidlv among the branches, without smashing your way into

them it is preferable to use a ladder similar to that used in some American
orchards—a light pointed affair something like an elongated letter A.
Do not shake or drag the fruit from the trees. Cut or break each fruit

oft at the spur. By pulling, the fruit is often damaged, the stalk torn

out and an opening made for the germs of decay to enter. See that from
first to last the fruit is handled with the greatest care. Fresh fruit bruises

readily, and bruised fruit is spoilt fruit, and consequently will not carry
for export.

Cooling.—Before packing, the fruit should be cooled off and
" sweated." Judging from the appearance of some of the fruit examined
by the Inspectors at the port of shipment, the importance of cooling fruit

and keeping it cool is not appreciated as it should be. Fruit will not
have much chance of getting aboard if it is picked warm, wrapped warm,
and rushed oft' to the .seaside, wdiere a cool breeze will lower its temperature
and start the condensation of moi.s.ture. Keep it a few days' in the shade
of your fruit-shed or storeroom. This will give it a chance to get down
to the proper temperature, will dry any moisture, toughen the skin, and
add to its chances of successful carriage.

Grading.—For the grading and packing of fruit any bench or table

may be used, but when large quantities are dealt with, and time is the

essential consideration, a specially-constructed sloping table is best, so that

the fruit wall travel towards the operator as he packs. There have been
many contrivances invented for grading of fruit ; but, while these have been
satisfactory enough as far as grading is concerned, complaints have been
numerous concerning the damage caused by the oscillation or other motions
of the machines. In many parts of the United States and Canada (the

two largest fruit-growing and exporting countries) grading by machinery
has been abandoned in favour of hand-grading. It is impossible for a
packer to do rapid and good work unless his fruit runs before him evenly
in point of size. The main points in grading are :—Size, colour and free-
dom from disease. Uniformity of size and quality, right through everv
case, should be aimed at—no " topping up " and no filling in the corners
with small fruit. The packer himself is the only person deceived by such
practices.
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Grades of apples are mostly dependent on the demand and the variety
of fruit. The English market prefers a good, clean, medium-sized fruit.

Abnormally large fruit is not desirable, especially as, in some varieties^

THE PACKING TABLE.

the larger fruits are most likely to develop the disease known as Bitter

Pit. Some successful .shippers pack two sizes of fruit, others three. Such
larger apples as Esopus Spitzenberg^ Rome Beauty, and ^lunroe's
I avourite may be put up in three .sizes, viz. :—3 inches, 2| inches, and
2\ inches. The smaller apples such as Jonathan, Pomme de Xiege, and
King of Pippins may go as low as 2\ inches. As for pears, none should
be sent under 2\ inches, except such smaller \arietie3 as LTnconnue or
Winter Xelis.

PACKERS AT WORK.

Diseased or unsound fruit ma\ not be exported, as it is contrary to the

law\ Therefore, throw out fruit showing traces of disease, damage, decay,
or deformitv.
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Packing.—Wrap each fruit in tissue-paper cut to cover each apple or

pear thorough 1\. A ream of this paper cut to 10 x 10 inches will do about
22 cases. Tilt one end of the case slightl\ up while packing. Each case

should be lined with clean white paper, not printed newspaper
;
place a

little padding (paper shavings or " wood-wool ") at bottom, and proceed
to pack by laying the fruit in rows lengthwavs firmly, but not so tightlv

as to bruise. Some experts pack without using anv padding. This means,
of course, more fruit per case, and, perhaps, a shade better price. The
less padding the better, from a buyer's point of view. Keep e\erv la\er

and row uniform in size through the case. When the case is filled the

fruit should project slightly above the top of the case. Put a folded
chaff-bag, or, better still, a padded board, on top of the fruit, then
" dump " it gently. If you use a chaff-bag, or bran-bag, put a wide lid

or board over it to hold the fruit down while dumping. This will cause
the fruit to settle. Cover with paper-shavings or wood-wool, fold the

ends of the paper lining down over the padding, and nail up with about
four nails at each end of lid.

STANDARD EXPORT CASES, SHOWING FRUIT PACKED WITHOUT LINING.

Pears in travs must be packed sufficiently tight to preclude any possi-

bility of their rolling about, and it must be also observed that the stalk

of each pear does not injure its neightour. Grapes are somewhat difficult

to pack, as the cork-dust has to be well sifted down in between the

individual grapes. Experience will teach exactly how to do this. Pears

and grapes are not such reliable carriers as apples, but some excellent

results have been gained. It is generally conceded that some more scientific

method of carriage or preservation will have to be discovered before a large

export trade can be done with these and other delicate fruits.

Cases and P>randing.

Cases.—The size of the cases used for the export of fruit is regulated

by the Victorian Fruit Cases Act. This Act demands that the standard
export case shall measure t8 x 14 x %\ inches (inside measurement) and
shall have no inside partition. A case of this size will contain an imperial
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bushel. Only new cases are allowed for the export of fruit from Victoria.

No allowance for shrinkage is made in cases used for export. A new
case should measure 2,236^ cubic inches; the timber should be well

seasoned, free from colour, odor, and moisture, and the case must be
legibly and durably marked on each end of the outside with the maker's
name and address and the words " Guaranteed bv the maker to contain

BRADLEY S PATENT SAFETY EXPORT FRUIT-CASE.

one imperial bushel." These words must be enclosed within a space

measuring not more than three inches in length by one and half inches in

width. A smaller case measuring 18 x 8^ x 7 inches (1,119 <^ubic) by
inside measurement (without divisions) is also allowed for shipment, but

ic is not expected that many exporters will use these. For pears one of

the most successful methods vet adnp^^ed hns been that of packing the

PATENT CASE, WITH CARDBOARD PARTITION TURNED BACK TO SHOW DIVISIONS.

fruit in trays, one layer in each tray. Three of these trays are then

cleated together to make up a single package. Another method, which

has given splendid results, is that of exporting pears (also apples and even

soft fruits) in the patent cases invented by Mr. S. A. Bradley, of King
Street, Melbourne. In these cases, as may be seen by the illustration,

the fruit is packed in cardboard divisions. The cases are ingeniously con-
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structed to carry any size of fruit, which they automatically grade. Everj

separate fruit has a cardboard partition to itself, so that one cannot injure

another by undue pressure. Each case contains two or more layers of fruit,

which are divided bv a sheet of perforated cardboard. In these cases the

fruit is not wrapped. Ventilation holes are bored through the cases and

cardboard shelves, thus conveying air through each layer and reducing the

tendency to sweat to a minimum. Fruit packed in such patent cases, or

in trays, are exempt from the restrictions of the Fruit Cases Act, provided

that each of the trays or patent cases is legibly marked with the weight or

number of the contents.

Cases for all fruit should not be air-tight but should be made so as

to allow the air to circulate freely through the interstices and permit the

escaj>e of the moisture of evaporation. The dryness of the case is of the

first importance. The use of green or improperly-seasoned timber is no

doubt responsible for much of the loss caused by damp rot.

EXHIBIT OF FRUIT IN PATENT CASES.

Branding.—Under the Regulations of the Commerce Act cases must be

branded with the following information :—The name of the fruit contained

in the case ("Apples" or " Pears," or such description as the contents

may ^varrant) ; the quantity ; the name of the grower or exporter or his

registered brand ; the name of the State where grown ; and the

word "Australia." Additional information, such as the variety and

the size or grade of the fruit, is optional. The address of the grower may
be included also, if desired. The whole of the brand, as demanded by

the regulations, must be marked on one end of the case (as shown in the

illustration). The brand may be marked also on the other end of the

case, or the port mark or consignee's brand may be substituted ; but this is

a matter which may be left to the shipper or his agent. There is much
difference of opinion as to the best method of marking cases so that they

will be handlea as little as possible. Nearly every shipper holds different

views on this matter. But whatever is done, one thing is certain:—The
case must be marked at one end with all the information demanded under

the regulations.

Should the shipper use his own name, or his nam.e and address (such

as " John Smith. Doncaster "), there will be no necessity for registration;
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but should he desire to use a brand (such as shown in the illustration) it

will be necessary for him to register the same Application has to be

made to the Comptroller-General of Customs for the registration of brands,

and only brands which have been registered as trade marks under the

State or Commonwealth Act are eligible for registration with the Comp-
troller-General. When making application, it is advisable to quote the

number of the registration, so as to facilitate checking. It is urged that

different brands should be placed on fruit consigned to different ports,

or to or through different agents, otherwise mistakes are frequently made
at the port of discharge in parcels reaching the wrong agent or consignees.

For branding, the use of a neatly-cut stencil is recommended, so that

the brands will be uniform throughout. Do not paint the brands on with

a brush, or paste labels on your cases. These methods are crude and

unsightly. The neatest brand is that which is machine-printed on the

case-end by the maker. See that the word "Apples" or "Pears" is

plainly shown on the end of the case. The importance of this will be

seen when it is pointed out that pears are usually stowed under different

conditions to those provided for apples. It is therefore necessary that

the stevedores and others may see at a glance the description of the goods

they are handling. Many growers, who' have seen and appreciated this,

additionally mark the word " Pears " on the lid of each case.

Loading at the Railway.

The " louvre " or " U " tvpe of truck is the one usually provided for

the carriage of fruit. Until our growers, or their co-operative associations,

are able to run their fruit out from their own refrigerating-chambers, or

our railways provide cold storage depots and iced trucks, the louvre truck

will be the best means of conveyance of fruit from the orchard to the sea-

board. There is another known as the old " H " truck, which, although

very unsatisfactory as a vehicle for the conveyance of fruit, is nevertheless

far better than the open truck covered with black tarpaulin. Open trucks

should never be used for fruit carriage. The fruit becomes quite hot and

steamy under the tarpaulin, moisture follows, and the wrappers get

soaked. Consignments have arrived in trucks with water covering the

floor owing to the unsound condition of the tarpaulins. The result is that

the ship's engineer refuses to take the fruit, and the consignment is sent

back for local sale.

Growers, at times, have complained that their fruit has been badly

damaged in transit by rail. This is nearlv always due to bad stowage in

the trucks. It cannot be too strongly urged that cases should be so stacked

that bumping of the trucks will not throw the top cases tO' the floor.

Stow them so^ that they will present a level face all over the bottom of

the truck ; or, if this is not practicable, build them up in " steps " from the

ends of the truck tO' the door. Ne\'er stow in high stacks in the trucks

without providing for possible falls.

Stack pears as near the door of the truck as possible, so that they

mav be set aside at the boat for special storage. Consignments intended

for different boats should be kept apart as much as possible and the details

of each shipment noted on the railway waybill. When furnishing details

to the railway station officials it should be insisted upon that the quantities

of each fruit by each steamer should be noted on the waybill. For
instance, " S.S. Mongolia, 200 cases Apples, 50 cases Pears; S.S.

Somerset, 300 cases Apples, 50 cases Pears." If this be not done no
end of vexation, delay, and perhaps loss, will be occasioned.
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When to Export.

The first fruit-carrying steamer usually leaves about the middle of

February, and is followed by the regular mail-boats every week, with

•extra steamers every few days at irregular intervals up to the beginning

of May. After then it is not good business to send fruit, for the soft

fruits begin lo come in on the London markets, and apples could not find

any but tne poorest of prices against them.

^Miscellaneous.

Cost of Cases, etc.—Inquiries are constantl\ being made by intending

•shippers, as to the total cost of packing, shipping, selling. &c., of fruit

sent from this State to London. At the present time the cost may be

stated roughly at 5s. 3d. per case. This is worked out as under :
—

Cases, best kauri planed ... ... per case ... is. id.

Wrappers ... ... ... .. ... id.

Grading, packing and nailing ... ,, .. 2d.

Rail freight ... ... ... ., ... 3d.

Ocean freight ... ... ... ,, ... 2s. lod.

Insurance and commission ... .. ... yd.

Supervision ... ... ... ., ... 3d.

Total ... ... per case ... 5s. 3d.

It will be noted that there has been a considerable advance in the

cost of cases. This is due, so the case makers say, to the operation of

the tariff and the recent increases of pay granted under the Wages Boards.

The above charges, however, are capable of slight reduction here and

there. For instance, rough pine cases may be obtained for at least id.

less. Bv using our native hardwood, the cases mav be put up for 31:1.

less ; bv obtaining them at the forest sawmills a saving of sd. may be

made. Should the grower decide to use the local hardwood, he must

insist upon well -seasoned timber being u.sed in every case. The charges

for ocean freight, as shown above, are those quoted by the " Blue Funnel "

line and the regular mail steamers. These latter boats provide for carriage

and delivery under a fixed weekly time-table, with obvious resultant

advantages. Bv shipping per certain outside liners a saving of 4d. per

case mav be gained. Further reductions are promised, in the near future,

under the new Federal contract. The item " supervision." given in the

abo've list, refers to agents' charges. This may be cut out altogether if

the grower attends to his own work of forwarding, writing nut export

entries, notifving Customs officials and Inspectors, &c., &c. Manx growers

have tried to do this, but the result has not been too' satisfactory and

they have, after the first shipment or two, abandoned it in favour of the

agent who makes a speciality of the work.

Grapes.—It will be noted that but little reference has been made to

fruits other than apples and pears. These fruits have given the best

results, so far. Grapes have not been sent in any quantity of late years,

and are not likely to be until some better system is de\-ised by which they

may be landed in such condition as will command higher prices than have

formerly ruled. It is regrettable that only limited success has attended

our efforts to place grapes on the London market in sound condition, for,

at the time of the year Australian grapes would reach the English market.
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they would suffer little from competition. Expensively-grown hothouse

fruits are used on the tables of those who can afford to pay fancy prices.

Cork-dust, so far, has proved the best packing material ; it is absorbent,

dry and verv light. Experience has shown that the best method, yet

adopted, is that of packing the bunches in cork-dust, well shaken down
between the berries. In a report furnished by a London firm of fruit-

agents, the use of barrels containing from 40 to 50 pounds of fruit has

been tried and found very effective. The best grape for export purposes

is the White Almeria or White Daria. Some measure of success has been

met with in forwarding Doradilla, Raisin des Dames, Waltham Cposs and

Red Prince.

Passion Fruit.—The recent successful landing of passion-fruit at

London should prompt our growers to send more of this most delicious

fruit. Trade should commence in a small way, with say, two or three

consignments in the first season. As the fruit is not yet too' well known in

the United Ivmgdom it will require writing up and pushing to work up

what is bound to become, in time, a big business. Those experts who
have tasted our Victorian passion-fruit state that they are unequalled for

flavour, size and appearance, and compare favorably with any grown in

any part of the world. These fruits wdll carry in ordinary export cases.

Each fruit should be wrapped to prevent the spread of any decay, but for

trial shipments, growers should pack in different ways, in order to find

out the best methods of carriage.

Citrus Fruits.—Citrus fruits sent to London from this State have,

so far, had no success worth speaking of. Xe\-ertheless, the success of

the Italian and American growers in landing oranges and lemons on the

Melbourne wharf after a journey of several thousand miles shows that it

is possible to carrv citrus fruits in perfect order. Similar fruits have been

received, from China, in trays and ordinary cases in perfect order. It

seems from observation of these consignments, that the essentials to success

are:—Send onlv prime, thin-skinned, well-cured fruits, wrap each in dry

tissue-paper and pack in boxes or trays so that the contents will not be

shaken about. Experimental lots might be also sent to the United States.

In Mav last, oranges were selling up to T4S. 6d., and lemons 21s. per

case, at San Francisco. Oranges should arrive in London from about the

middle of August until the end of October. Lemons are not so likely

to be pavable as oranges, because of the regular supplies of stored fruit

in large quantities and at low rates.

Soft Fruits.—Soft fruits, such as peaches, apricots and plums, have

not yet been exported in sufficiently large quantities to enable us to assert

that their carriage is bevond the experimental stage ; but some remarkable

results have been gained by the use of the patent cases before-mentioned.

During the season of 1905 peaches sent to Vancouver and Seattle, in

Brartiev's cases, realized iid. per pound; plums brought rod. per pound
and William's pears were sold at i6s. per case of 22 pounds weight.

Conclusion.

See that the highest standard of quality is maintained throughout
every season ; remember that one inferior consignment will do more damage
to a growler's reputation than a whole season's effort will efface; ship

consignments under as few brands as possible (one preferablv) and do not

change your brands; co-operate and thus save expenses at th''; end; con-

centrate and save exoenses at the other end.
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INSECT PESTS IX FOREIGN LANDS.

Third Progress Report by Mr. W. W. Froggatt, F.L.S.

[Continued from fagc J20, Yol. F.)

Washington, D.C., U.S.A.,

13th October, 1907.

I have the honour to forward a progress report ot my movements and
work since I left California on the 17th of September last. I found that

it would be quicker and cheaper to come straight across to Washington
than to come via Texas, as I had first proposed, particularly as I could

easily see the cotton weevil work on my road to Mexico.

I arrived here on Sunda\ morning. 22nd September, and on Monday
went up to the Agricultural Department, where I presented my
credentials to Dr. L. O. Howard, Chief of the Staff, and had a long

talk with him about the most advantageous way of spending my time and

seeing the inner working of all the divisions and branches into which

the Department of Agriculture at Washington is divided. Through his

kindness. I have been enabled to go about and interview all the oflficers

and see the methods they adopt in breeding specimens, and in looking

after their specimens, books, and materials.

There are over 10.000 persons in the Department of Agriculture at

Washington and scattered through the Federal offices in the United States ;

there are 300 in the Entomological Division, and in the Plant Pathology

and other groups of this di\'ision under Dr. Galloway there are seventy

botanists at work. Each of the leading entomologists under Dr.

Howard is a specialist on a certain group of insects ; thus—Dr. Hopkins
deals only with forest insects ; Professor Webster, with insects infesting

field crops; Marlatt. scale insects and the best methods of dealing with

them
;
Quantance. with those on fruit-trees and truck crops ; and Banks,

with ticks and animal parasites, and .so on ; therefore, they can get

through a great deal of original work, besides answering correspondence.

Besides this, also under Dr. Howard, there is a large staff of workers

at the National Museum, each being in charge of a different group of

insects. W^ith all these officers 1 have spent some time, and thev have
been very kind in placing all their information at my disposal. One of

the greatest time-saving methods is the card catalogue svstem in all branches

of work, even extending it to the collections.

I have specially inquired into the habits of all cosmopolitan .pests and
the methods adopted here and in other parts of the States, and the range
of the insects, but will not enlarge upon it in this report, as it would take

up too much of your time, but have recorded all my observations in ray

journal. The two species of fruit-flies found in the New England States

are not known in the west or southern States. Tryfeta pomonella is very

common in the State of New \^ork, and in some years damages as manv
apples as the codlin moth ; but the commercial orchards are of verv small

extent, and ven- little is done to keep it in check. The same might be

said of the cherrv fruit-flv {Trvpeta cingidata), which is common in cherries

in the same districts. The climatic conditions and the neglect of orchards

Avill not furnish us with any suggestions in our work of fruit-flv destruction.

I have met Mr. Gilles, in charge of silk-work culture, a business that the
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Department is introducing into the southern States. They supply the

eggs, instructions, and mulberry plants free to any one who will take the

business up, and then buy the cocoons from the growers at a little above

market price, spin the thread in the Departmental workshops, and sell it to

the silk manufacturers.

Bee culture, under Dr. Phillips, is another important branch, as there

are over 500,000 bee-keepers in the United States. The bacteriologist in

this branch would be very glad to get specimens of bee paralysis from
Australia, and would acknowledge and furnish reports upon any specimens

received ; specimens of foul brood would also be interesting to him. They
have here a special Fairbanks' scales, which will weigh from 400 lb. to \ of

an ounce, and on this thev are testing a hi^e of bees to find out the
" activities of a hive," and with regular observations, regularly recorded,

expect to get some interesting results.

I spent a most interesting day in the division of Plant Pathology,

where Dr. Galloway sent me round to all his officers; and, among others,

I had a very interesting time with Mr. Swingle, who is interested in the

drv-farming cultivation, and has travelled extensively in Asia and Northern
Africa. He is very much interested in our western flora and edible shrubs

and plants. Among other interesting questions he pointed out that it was
not a spineless cactus that we want in dry countries, but such a spinv one
that nothing will touch it until the spines are burnt off. A spineless cactus,

he maintains, would never hold its own in desert country; everything,

from the mice to the mules, would eat it out. He showed me a specie"^

{Opuntia fulgida) which is such a mass of spines when young that nothing

can come near it ; but the spines are so thick and dry that they are like

matchwood, and this species grows a great quantity of fruit., that is a very

valuable food to stock. He is also greatly interested in the cultivation of

dates in the drv country, and thinks that we should also be able to grow
dates commercially in Australia.

In the Investigation of Plants division, Mr. Collins went into the

question of cotton and also maize, and said that .some of the species

obtainefl in the arid parts of Mexico will mature in three months, and they

are carrying out extensive experiments in these " dry-lands' " varieties of

maize. The germination of seeds is a special branch of this division, and the

purity of all seeds sold in the United States is tested here. Miss Schofield,

in charge, has all the seeds examined under the micro.scope, and the foreign

seeds, inert matter, and seeds, all listed and determined.

With Dr. True, of the same division, I had some interesting conversa-

tions regarding the diseases of stock caused by native plants, and he
informed me that "Loco" disease in the eastern parts of the Rocky
Mountains round to Arizona and Mexico, is very similar in its effects upon
stock, and horses in particular, to our '' Darling Pea," and last year in

some places as many as 75 joer cent, of the horses in Arizona died from this

disease, caused by eating several species of Astragulus and Arg/tllus.

vSeveral species of wild lupins {Pelph'inits) also often kill large numbers
of stock in the West, particularly sheep.

I also called upon Dr. Cobb, formerly Pathologist to the X.S.W.
Department of Agriculture. He has a branch under Dr. Galloway, and
is only just getting things together; he washed to be remembered to

all the officers of our Department. Another morning was spent with

Drs. Mueller, Dorset, and Hassell, who have charge of the branches of

Bureau of Animal Industrv and deal with much of the work undertaken
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by our Slock Branch. The Biographical Survey deals with investigations

as to the spread and range of useful and injurious birds and animals. In

the absence of Dr, Merriman, Dr.. Fisher took me through the offices and

-explaimed the trouble that they had in the north-west with the ground-

-squirreils, which destroy grass and crops, just like our rabbits. Poisoning

with phosphorus or other mixtures is the chief method of extermination

;

but a± has been stated that a few years ago a contagious disease sprang

ijp aimongst them, aTid in some places they all died out. Dr. Piper ha.s

l)eem investigating this matter. The Bureau of Forestry was also visited,

and the officers in that branch gave me much interesting information about

their methods of dealing with the forest areas. Most of the United States

forests are in the west and north-west, and consist chiefly of conifers.

Replanting is not practised on a large scale, but the forests belonging to

the Government are waste lands, much of them in the free-range districts.

The free-range s^'^tem has grown up into one of the greatest evils to settle-

ment in the States. There are millions of acres for which the State gets

no rent in the occupation of sheep and cattle men, who are eating out the
grass and fighting among themselves to hold the land of which none of
tliem have anv right or title.

The Weather Bureau is also closely connected with the Department of
Agriculture, as they issue warnings as to rain or frost indications that are
-carefully watched by fruit-growers, farmers, and others interested in agricul-

ture. They issue two weather-charts everv- day. The observations are

taken all over the States, from Edmonton in the far north of Canada to

Porto Rico in the West Indies, and at 10.30 the same morning all thesp

reports are tabulated and readv for publication.

Last week, 7th October, I went to Ithaca and visited Cornell Universitv
as one of the most typical agricultural colleges in the United States, where
Professor Comstock showed me all their work, and the arrangement ol

specimens for their teaching work. Professor Slingerland show^ed me his

methods of making lantern-slides and other work. Dr. Xeedham took me
<lown to his marsh lands experiments, where all water insects, mosquitoes,
and fish can be continuously obser\'ed under natural conditions, and the
reclamation of marsh lands studied.

From there I went to Boston to study the work of the Gipsy Moth and
Brown Tail Moth Commission. The State Commissioners have a force of
1,000 men engaged burning off underbrush, burning egg clusters, bandaging
the trunks, and spraying the foliage of the infested forests. The State of
Massachusetts votes part of the money, and each town in the infested
districts has to tax itself so much per valuation of property, and at the
same time the Federal Department has voted a sum to deal with the intro-

duction of parasitic enemies of these moths in their native home (Europe),
and thousands of such parasites are being liberated in these infested areas.
The result of these parasites will be watched by the economic entomologists
all over the w'orld. I went over about ^00 miles of the infested area with
the State Commissioner. I have now arranged to leave on the i^th (next
Tuesday) for Texas, where the Cotton Boll Weevil Commission is working,
and after a few days' stay in the district of Dallas will proceed to the
City of Mexico, via San Antonio, to investigate the Mexican Fruit-flv

{Tryfeta hidens) and its parasites, and. if feasible, shall forward consign-
ments of infested pupae direct to our Entomological Branch.
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THE PROCLAIMED PLANTS OF YICTORL\.
{Continued from page 26.)

Alfred J. Kwart. D.Sc Ph.D.. F.L.S., Government Botanist; and

J . R. Tovey, Herbarium Assistant.

Common Horeliound.

Marrubium vulgare, Linn. (Labiatce.)

Stem rather thick, a foot and a half high, or more, with spreading

brai'ches, thickly covered with a white cottony wool. Leaves stalked,

orbicular, soft, and much wrinkled. Flowers in dense whorls or clusters

in the axils of the upper-leaves, small, of a dirty w^hite. Calyx with ten

small, hooked teeth. Upper lip of the corolla narrow, erect, -and 2 cleft.

A native of Europe, Asia, and Africa.

An extract of this perennial odorous herb, is commonly used as a

cough medicine. The flowers afford to bees nectar for a pale excellent

honey, which is however not palatable to all tastes. In many countries

the plant becomes a weed, and takes possession of large patches of

pasture land, thus preventing the growth of more useful vegetation. It

should be dug up before flowering, and the short stout root stock destroyed

bv quick lime or burning. Ploughing and summer fallows soon suppress it.

Proclaimed for the Shires of Maldon and Warrnambool.

AGRICULTURAL EDUCATION.

EXAMINATION RESULTS, FARMERS' CLASSES, 1907.

{Continued from page 4Q.)

H . Y . Hawkins, Superintending Officer.

student's Nanic.
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Maldon.

student" s Xame.
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St. Aknaud.

student's Xame.
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Stawbll.

student's Xame.
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TrXGAMAH.

student's Xame.
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A SIMPLE SET OF CALF BAILS.
The accompanying drawing is that of a set of calf bails designed and

in use by ^Ir. W. H. Dunstan, Superintendent of the Church Training
Farm, Apollo Bay. There are five bails which are placed along the fence

of the calf paddock ; this arrangement enables the attendant to feed them
from the outside, and his clothes are in consequence kept freer from dirt.

The calves all obtain a given quantity of milk, and they are also prevented

from knocking over the buckets. They soon learn to go in readily when
the buckets are placed in position. After feeding it is advisable to leave

them in the bails for about ten minutes and then they wall not contract

the habit of sucking ears.

FRONT VIEW. SECTION.
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THE KEEPIXCI OF MILK AND ITS RELATIOX TO

FLAVORS IX CHEESE.

/. G. McMillan, X.D.D.. Cheese Expert.

Location of Faults.

During the past spring and in fact up to the moment of writing there

have been more complaints amongst cheesemakers about bad flavors than

there have been for years past. Even from dairies where bad flavors were

seldom known complaints oome to hand. To what the faults are

attributable is in some instances invisible to the naked eye cleanliness being

observed as strictly as in previous years. The fault must, therefore, be

due to some abnormal conditions.

Bad flavors are mainly due to uncleanliness, di-scased cows, cows in

season, feed, water supply, and the addition of colostrum or beestings.

The first milk which the cow gi\-es is commonly known as beestings. This

differs, principally, from ordinary milk by the excessive percentage of

albumenoid matter which constitutes about 20 per cent, of the total con-

stituents ; the water being also of a much lower percentage. At time of

parturition this substance is of a reddish- yellow color and has a viscous

and slimy consistency. Gradually this sliminess disappears varying with

different cows from 4 to 6 days, in some cases as much as 10 days, before

becoming normal. The milk from a newly-calved cow should not be .sent

to the factory until it will stand boiling without thickening. If it thickens

it is unfit for cheese or buttermaking purposes. To keep such milk back

is no waste as it can be profitably given to the calf being specially suited

for the digestive organs of the newly-born animal. Its use strengthens the

digestion adapting the organs gradually to a change of diet consisting

principally of skim milk or whey or their mixtures. The beestings of

one cow will contaminate a whole vat of milk resulting in bad cheese or

butter.

There are other disea.ses of milk which are sources of trouble. Red
milky for instajice, may be caused by some disease in the cow's udder

or through the action of a certain organism (Bacillus prodigiosus). Red
milk due to trouble in the udder may he distinguished from that caused

by bacterial action by placing some of the milk in a test tube and allowing

it to settle for some time. When due to the former cause small blood

particles will settle at the bottom of the tubes but when due to tlie latter

cause small red spots will appear on the surface.

Blue and yellow milk are occasionallv found and each fault is due to

bacterial action, but are dependent on certain conditions for their develop-

ment.
Ropy milk is sometimes come across but it is a matter for gratification

that we have but little of it. In the making of Edam cheese a culture

of the organism which produces this condition is desired but for butter

or the making of ordinarv Cheddar cheese it is a most undesirable milk

to have. When the finger is inserted into ropy milk and drawn out it

draws awav in threads almost like syrup. This trouble is due to bacterial

action and may be caused by disea.sed udders. There is. however, a

certain plant, {Pinguicula vulgaris) commonly known as butterwort, found
in Norway and occasionally in Great Britain, which when fed to cows or

the leaves placed in milk produces stringiness. When slimy milk occurs

a considerable quantity of lactic acid should be developed previous to
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adding rennet by the addition of starter. Lactic organisms destroy those

of the ropy milk.

Bitter milk is often come across and may be due to bacterial growth or

to some undesirable food consumed by the cows. If to the latter cause
the taste is noticeable immediately after the milk is draw-n but if due to

the first mentioned cause the flavor develops on letting the milk settle.

Bitter milk is found frequently in cold weather particularly when cheese-

making is conducted on alternate dJiys or at -nfrequent intervals. The
excessive low temi)erature seems to favour the development of some
organism that produces bitterness. It is better to keep milk at a tempera-
ture tending to fa\our the action of the lactic organism as it has been
founa that those kinds of organisms do not produce bitterness when the

milk shows an acid reaction ; 60 degrees Fah. is a most suitable tem-

perature.

]Milk from cows a long period in lactation often causes trouble through
being of an alkaline or salty nature. With such milk a bitter cheese is

produced and as the milk often contains a larger percentage of dirt

the development of lactic acid is retarded and the conditions rendered
more favorable for other organisms. The use of milk from sick cows
cannot be too strongl\- condemned. When a cow declines in health the

quantity as well as the quality lowers. Different diseases axe said to

affect the milk in different ways and it is well understood that a derange-
ment of the digesti\e organs has a marked influence on the flavor of
milk. Cows that do not clean well after calving .secrete milk with a bad
taste and when they are in season the milk not only decreases in quantity
but assumes a very disagreeable flavor. When any quarter of the udder
contains matter on no account should the milk be added to the rest of
the milk. Only quite recently I traced a fault in a cheese factory to a
dair\- where one cow gave a milk which produced a spongy curd. The
cause was due to a slight injury to the udder. Another cow in the same
dairy gave a milk on which rennet would not act, and which when kept
back did not turn sour for several davs although the temperature was
high. The milk of both these cows was kept out of the cheese vats with
beneficial results. When it is known that any cows give abnormal milk
they should be the last to be milked in the herd for, unless the buckets
are washed after such cows are milked, contamination is likely to occur.

The.se troubles are not easily noticed by merely taste or smell but the

tracing of same can be easily done by a method known as the Wisconsin
Curd Test which will be explained further on.

The feeding of the animals is fairly well under the control of the

dairyman. It may be said that the cleaner the pastures the purer the

milk supply, other conditions being equal. Everv effort should be made
to eradicate Cape Weed. Camomile, &c., which are very injurious to the

flavor. Lucerne should not be fed to the cows in the green state but should

be cut and then allowed to wilt for 24 hours. Foods that may have a
tendency to convey bad flavors, such as turnips, ensilage, and cabbage,

should be fed immediately after the milking process is completed. Some
authorities are of opinion that when cows are fed on growing lucerne or

clover for about an hour after milking, and not allowed to lie down
amongst the food that no taint will be conveyed to the milk.

The water supply is of course of \"ast importance and every precaution

must be taken to keep this pure. Where dams exist they should be

fenced so that the animals can drink without standing in the water. There
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is n"o better arrangement than a windmill and trough unless a suipply can be

obtained by gravitation.

We have touched on faults which are not altogether due to or under

the control of the dairyman. We. however, come to a subject the non-

observance of which is the principal cause of faults and over which the

dairyman has absolute control, viz.. cleanliness. No dairyman can put

forward a defence on this point. There is not the least doubt that most

cases of trouble are due to carelessness with regard to this important

matter. A few weeks ago I had occasion to visit a cheese factory and

never at anv time have I come ax:ross such filth. Many cans were in quite

an unfit state for the conveyance of human food. What is the cause of

such a state of affairs ? Careles.sness combined with ignorance regarding

the proper method of how to clean utensils and the proper utensil to use.

How often will one visit a dairy without seeing that handy receptacle—
the kerosene tin ? Though such a u.seful article it is quite unsuitable for

this purpose. The dairyman asks, Why? The reason is that utensils used

for milk should have the seams filled up with solder or be free from seams

entirely. The latter kind made out of blocked tin are on the market and

are verv durable. The kerosene tin has none of these desired qualities

the seams being perfectly open and simply a harbor for organisms. Even
scrubbing and steaming will not cleanse them properly. Rusty cans and

buckets should be discarded as ru.sty parts cannot be properly cleansed

and are breeding grounds for bacteria. Any dairyman who doubts this

should take two cans, one rusty and the other free from rust. Give them

the same amount of cleansing, add to each an equal quantity of milk that

has been previously cooled, maintain under exactly same conditions, and

await results. Not only will the milk in the rusty can " turn " first but

it will take up a bad flavor as well. When whey is taken back to the

farm the ca.se will be still more glaring. Let all dairymen try little experi-

ments like this and they will soon learn the evil effects of uncleanliness.

It is evident that manv people who handle milk do not know how to

clean utensils properly. The absurdity of first scalding and then washing

with cold water must be evident to any one who considers the question.

By the first operation the albumen of the milk is fixed on to the sides of

the can whilst the bacteria may be destroyed and by the second operation

larger numbers of bacteria will probably be added through the use of

contaminated water. Immediately after use, milk buckets and cans should

be rinsed out with either tepid or clean cold water. Hot water containing

soda (i! lb to 20 galls.) is then added and the utensils given a thorough

wash,, a scrubbing brush and any amount of elbow grease Ijeing used. The
brush used should not be worn to such a condition that it will not get

properly into the corners. After this scrubbing which includes the outside

of the utensil as well, the bucket or can is subjected to steaming by

placing it over a jet for about half a minute. When steam cannot be

obtained boiling water must be used. Every farm, however,^ should have

a steamer which can be obtained for about ^7 or ^8. These are always

useful for steaming pig or calf food and the housewife will also find

such an article verv useful. After the cans are scalded they should not

be dried w'ith a cloth but placed mouth downward on a table with laths

several inches apart and the moisture will drain out. The table should

be in a clean situation and exposed to the sun.

Where milking machines are used they must be washed after each

milking and subjected to a thorough scruljbing, with special brushes

for the purpose, in scalding soda and water. There is hardly a doubt
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but by the use of milking macliines a cleaner milk is obtained

if proper care is taken, but when carelessness is practised, one of

the most ingenious and useful dairy appliances of recent years may
be unjustly condemned. As much attention should be given to the washing
of the cows' udders as when hand milking is practised and each quarter

must be tested for soundness before placing the cups on the teats. JNlanu-

facturers and agents of milking machines should put special stress on this

important matter, viz. cleanliness, being carried out. I believe that a
weak solution of formalin or even permanganate of potash run through

milking machines will tend to keep them sweet. Good rubber is of course

essential and it is certainly a penny wise and a pound foolish policy for

any firm to supply a customer with rubber of inferior quality. Bad rubber

soon takes on a slimv condition rendering it difficult to clean and conveying
to the milk a foreign flavor. Although formalin and potash are recom-

mended ft>r cleansing machines I would not recommend their general use, but

I would prefer them to any other disinfectant except lime wash. A manager
of a factoiry' not a great distance from Melbourne had occasion tO' complain

about the state in which milk was being delivered. Like a wise man he made
a personal inspection of all the sources of supply. One good lady was
considerably annoyed that the milk from her dairy should be suspected of

.

dirt. On being a.sked how she cleaned the cans she explained that she

rinsed them out with cold water and afterwards with water containing
phenyle. Needless to say it was an easy matter to know how that milk
had a flavor. I do not wish to discourage the use of phenyle ; dairymen
can use it in small quantities in the cow yard but they must keep it from
coming in contact with the milk. When a flisinfectant is required it is

hard to impro\e upon lime which can Ije used in the form of lime wash or
in its dry state. By sprinkling lime over a well washed cow vard, every-

thing is kept in a sweet condition.

Our subject has now embraced the question of cleansing utensils and
it now behoves us to touch the question of keeping milk clean. The udders

of the cows must be washed and dried at all times and the hands of the

milkers likewise between the milking of each cow. JNIany think that this

is unnecessary and a waste of time. True, a few minutes mav be taken

up by this. But what does that matter when the production of a better

article is concerned. It is very questionable if the process of milking

is prolonged as there is no doubt but that added energy is given to the

muscles with the cold water Avhich should be obtained direct from the tap.

In the Journal for June, 190^, there is an illustration of an excellent

nppliance. It consists of an oil drum with a tap attached and the milker

is seen washing his hands. The dirt\- water is altowed to escape thus

insuring a constant clean supply.

Immediately after the cow is milked the bucket should be emptied into

whatever receptacle is desired. The milk must of course be strained. The
matter of strainers is of the utmost importance and those generally found
in use are practically useless. Such are generally constructed with wire

gauze at the bottom, the gauze being of such a mesh that looks as if

intended to keep only flies out, dirt being a secondary consideration. To
many 1 have illustrated the uselessness of these strainers bv tying a piece

of cheese cloth under the wire gauze. After all the milk had been passed
through the strainer they were more than surprised to see the residue on the

cloth and which would, under ordinary circumstances, have gone into the

milk. This is another little experiment the dubious dairyman might pro-

fitably make. The fault of the wire strainer is that as each bucket of
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milk is poured in it washes through any sediment that may ha\e been
caught from the previous one. At no time is the small sediment caught.

Now, what is the best strainer? We have on the market strainers with

certain filtering attachments and after the milk passes through it is almost
pure. For those who do not care to go to the expense of such a strainer

I would strongly recommend the use of three or four thicknesses of cheese
cloth or one layer of flannel or good linen. These are tied in the form of
a bag over the ordinary strainer or on a framew^ork of w'ood. The cloths

should be washed and boiled immediateh after use and if inclined to smell

should be discarded.

NECESSITY FOR STRAINING.

Fig. I is a piece of cheese cloth before use and Figs. 2 and 3 are discs through

which 60 and 30 gallons of milk respectively have passed. It will be seen that the

last is very much the dirtiest.

When the milk is strained the next matter is the keeping. There is no

room for doubt but what the best ^method of keeping milk in a soimd

condition is that of running it over a cooler various kinds of which are to

be found on the market. Not only does the cooling take place rapidly but

the milk is aerated thus driving out obnoxious gases to a considerable

extent. The ad\-antage of quick cooling is ob\-ious, every one knowdng
that the longer milk is kept at a high temperature the quicker it will sour

and vice versa. It is necessary, however, that this cooling prcx:ess must
be conducted in an atmosphere as free from dust as possible or the milk
will take up a considerable amount of impurities while exposed in thin

layers. As alreadv seen the conditions may be made favorable for the

production of bitter flavor. In addition to cooling the evening's milk it

has been found that by treating the morning's milk likewise a larger per-

centage of cheese can be obtained. The matter of water supply is of vast

importance. A dairyman of my acquaintance got over the diflicultv bv
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rht'.ining two small tanks of about 400 gallons each. One of these was

placed on the ground whilst the other was placed on a stand about 6 feet

hieh \ cooler was placed in an intermediate position the water -running

through it from the higher tank into the lower. By means of a semi-

rotarv pump fixed on the lower tank the water -as pumped from it in o

the lii-her and bv the time it was required agam had cooled down. Ihis

PIPE COOLER AXD AERATOR.
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is done the cans should be covered o\-er, but not with lids, so as to

prevent frogs or flies from gaining access. In cold weather it is not

necessary to cool the milk. The cans should always be kept in a room

\\here;there is a good inlet of air and away from any proximity to bad

smells, particularly those from pig styes. Pigs and fowls should not be

allowed to come near the milk house, neither should it be utilised as a

store for meat, eggs, &c. The milk waggon should be washed out

frequently and should not be used for carting pigs. Night and morning

milk should not be mixed.

Delivery to the Factory.

The milk supplier should reach the factory as early as possible and all

factory directors should insist on supplies being deli\ered not later than

8.30 a.m. Particularly is this necessary in warm weather diid it will also

allow the cheesemaker to finish his work within reasonable hours. The

cans should be covered with a w^hite cloth to prevent the sun from playing

on them. Damp bags round each can are of great value but these must

be clean and not sour. The driver himself should have a clean appear-

ance; a man with boots covered with cow dung and his hands also in a

dirty state shows in what condition the milk is likely to be.

The Receiving Platform.

It is at the receiving platform that the manager or the head cheese-

maker should examine everv ran of milk as it is delivered. It is to his

SAMPLES OF CURD SHOWING FAULTS. COMMENTS ON EACH SAMPLE APPEAR

ON PAGE 95.

own benefit, the factory's benefit, and that of other suppliers, that he

rejects all bad milk. By accepting an impure raw material he is penalizing

the good suppliers and not improving the careless dairyman. By touching
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the pocket he effects the most radical cure. As well as seeing that the

milk is sound he should examine the cans and lids which, if wrong, should

receive his just condemnation. E\-en this attention, however, does not

always give correct results. Sometimes the senses of taste and smell, are

deceived. The cheesemaker well knows that at times he will have a vat of

milk, to all appearances sound, yet, when the curd is cooked there is a

foreign smell which disheartens him. To ascertain the source of this smell

he can call to his aid that simple though ingenious test viz. the Wisronsin

.A. SA.\]I'1.1. lAkK\ 1K(.)A1 \AI Bh:i-(jKK ADUlilUX 01' MILK KkOM ViiliCH

SAMPLE B WAS OBTAINED. SHOWS EFFECT OF ONE CAN OF BAD MILK.

B. NO. 28, " SMELL VERY BAD; SPONGY; A DISGRACEFUL CURD."

Curd Test. The outfit can be bought at a fairly reasonable cost. When
there are a large number of suppliers the expense would be proportionately

increased. When directors begrudge such an outlay, another method though

of a more crude nature can be successfully carried out. This consists in

having as manv jars as there are patrons, in fact a few more, in case of

breakages. The ordinarv Mason fruit jar, pint size, with screw top is

A. MADE FROM WORST SAMPLE OF MILK,

CAN IN AVHICH WHEY HAD BEEN RETURNED.

WHICH WAS CONVEYED IN A

B. BEST SAMPLE ; CAN WAS NOT USED FOR CONVEYANCE OF WHEY.

the best. The jars and lids must be thoroughly washed and sterilized

immediately before use. The jars should be drained by inverting on a tin.

dished towards the centre and perforated or fluted (the tins should be

thoroughlv washed and scalded ). The lids must also be placed mouth
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downward. When the bottles are properly drained the lids are screwed on
tightly and placed in a position convenient to the milk lift. The samples
are taken from each can with a long handled dipper, the milk being well
stirred. The jars should be filled about three parts full and the lid imme-
diately replaced and numbered. The dipper must be washed and dipped
in boiling water after the sample from each supply is taken. If care in this
respect is not exercised one milk may be contaminated through another
and lead to the condemnation of an innocent supplier. When the samples
are taken the jars containing same should be placed in. water and
brought to a temperature of 98 degrees P'ah. It is not necessary to test

A TYPICAL SPONGY CURD.

all the samples for temperature—one or two will be sufficient. The same
precautions must be taken with thermometer as with the dipper used for

sampling before transmitting from one jar to the other. Ten drops of

rennet are added to each jar, the contents being shaken so as to mix. The
lids must be replaced immediately after all operations. When the milk

is formed into a firm curd and whey showing it is cut into small particles

with a sharp knife sterilized tetween each jar. When all the curds are

cut as much whey as possible is drained off. To facilitate this process

SEVERAL OF THE WORST CURDS.

and prevent loss of curd it is a good plan to place under the lid a small

cheese circle or a piece of clean butttr cloth. The whey is drained off at

frequent intervals, the temperature being maintained at 98 degrees Fah.

In about 8 hours' time the contaminated samples will show, a bad smell

being given oft' ox\ the lids being un.screwed. The curds should then be in

a fairly firm condition, and are emptied on a table slightly dished towards

the centre. The samples are then cut in half with a sharp knife. A
sound curd will be solid whilst an unsound one will be holey, the amount
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of holes corresponding with the degree of unsoundness. The more holes

the woirse the sample.

The cheesemaker having found out the dairies from which all bad

supplies come must make a personal examination of the premises paying

particular attention to the milking, cleansing of utensils, state of cow yards

and bails, water supply and feed. He should make a test of each cow

in the same manner as samples taken at the factory. If there are only a

few bad samples then the cows will be at fault, and he may look for some

xidder complaint. If on the other hand all the samples are bad then the

cause may be attributed to surroundings, water, or feed. If he should

find that though the samples are right when taken from the cow that the

milk is "off" when received at the factory it is almost certain that the

cans are contaminated or the milk kept in unsuitable surroundings. Bad
samples from individual cows must not be mixed with good milk but

should be fed to calves until it assumes normal conditions. The Wisconsin

Curd Test can be carried out by the farmer using a little intelligence and

care.

The Returning of Whey in Miik Cans.

This is one of the difficult problems connected with cheese factories.

No doubt the system of carrying whey back in the same cans in which

the milk was brought is responsible for much trouble. The risks can be

reduced by scalding the whev at the factory immediately it is drawn

off and also by scalding the tanks daily. The trouble can be got over

by the dairyman having separate cans for the whey but there is rarely

room in the waggon. Another remed\' is for the supplier to have old

casks and to make two trips but tTiis reduces the value of a cheese factory.

In New Zealand some factories will not allow the whey to be taken back
in the milk cans. The man who can invent something that will overcome
the difficulty will be a benefactor to the cheesemaking community. It will

be essential, however, that factories compel every supplier to carry out

any scheme that is adopted. There is no use of all but one or two doing

it as it has already been shown how one bad lot will have an ill effect.

The accompanying illustrations show something that should be

interestuig. The samples were all taken at a factory and subjected to

the Wisconsin Curd Test bv the writer.

Samples of Milk from e\ch Supplier to a Cheese Factory tlrxed into Cird
and tested bv the wisconsin test.

No. Remarks. No. Remarks.
1. Very bad smell; spongy; very 14. Smell very strong ; very pinholey.

bad curd. 15. Smell strong; very pinholey;

2. Smell rather strong ; pinholey. spongy, lacking in cohesive-

3. Smell strong; pinholey. ness ; very bad curd.

4. Smell fair; pinholev.' 16. Smell strong; showing some large

q. Smell very bad, putrid; si)0ngy, holes; a fair curd.

bad curd. 17. Smell off; slightly pinholey; fair

6. Smell verv strong
;

pinholey. curd.

7. Smell verv strong ; white mould ; 18. Smell strong ; very spongy.

pinholey. 19. Smell strong; spongy; a weakly

5. Smell strong, like as if fer- cohesive curd.

menting; pinholey. 20. Smell slightly strong; sligh-.!->

1). Smell very strong; slightly pin- pinholey; fair curd,

holey. 21. Smell strong; pinholey.

10. Smell 'strong ; slightly pinholev. 12. Smell slightly strong; pinholey.

11. Smell slightly strong; slightly zy Smell " rather off "; pinholey and

13-

pinholev. slimy.

Fair smell; slightlv pinholey. 24- Smell strong; very pinholey.

Smell strong; ]Mnholev. 2c;. Smell fair; slightly pinholey.
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Samplls ok Milk from each Sltplier to a Cheese Factory turned into Curd
AND TESTED BV THE WISCONSIN TEST

—

Continued.

No. Remarks. No. Remarks.
26. Smell strong; pinholey. 39. Smell strong; spongy.

27. Smell very strong ; pinholey. 40. Smell rather strong.

28. Smell very bad; spongy; a- dis- 41. Smell fair; pinholey.

graceful curd. 42. Smell strong; slimy, rather

2(). Smell strong; slightly pinhole) ; spongy; a weakly cohesive

the curd of short texture. curd.

30. Smell strong; slightly pinholey. 43. Smell rather strong; very pin-

31. Smell strong; spongy. holey.

32. Smell strong; slimy; large holes; 44. Smell strong; pinholey; slimy.

looks like beestings. 45. Smell fair; slightly pinholey;

T,^. Smell strong: pinholey. otherwise fair.

34. Smell strong; spongy. 46. Smell very strong; pinholey;

35. Smell verv strong; j)inholey. badly tainted milk.

36. Smell strong; pinholey. 47. Smell slightly strong; slightly

37. Smell very strong ; very pin- pinholey ; fair.

holey; peculiar gelatinous ap- 48. Smell rather strong; spongy,

pearance. 40. .Smell fair ; a fairly solid curd.

38. Smell fair; slightlv holey; fair 50. Smell strong; slightly pinholey.

curd. 51. Smell very strong: very pinholey.

GARDEN NOTES.

/. Croiiiii, Inspector Vegetation Diseases Acts.

The Oleander.

Xerium—the oleanJei", is a genus of dwarf shrubs containing three

species with several varieties, and is found native in the south-east of

Europe and the East Indies. It has been cultivated in England in green-

houses for more than three centuries, and in the south of Europe, where it

has become naturalized in many places, for a longer period. It is

described in English horticultural works as a jjlant of great beauty when
in flower but virulently poisonous in all its parts. Several hybrid varieties

ha^e been raised by Continental nurserymen, a marked improvement ha^ing

been effected in regard to floriferousness, variation of colour, and in some

instances size of the blooms.

The oleander is one of the best hardy shrubs in cultivation in this State,

thriving under severe conditions and producing flowers freely during the

hottest season of the year. The flowers are not greatly affected by hot

sunshine and accordingly the plants are bright and effective for some time.

Some of the best of the florists' varieties have been imported, the value

of which when known will induce a much more extensive cultivation of this

truly hardy flowering shrub. ' For small cottage and villa gardens the

oleander is especially suitable. The height of the plants varies in the dif-

ferent species and varieties—from five to twelve feet normally, a size that

can te easily curtailed if necessary. A variegated form of Neriiiin

splendens is probably the most handsome dwarf shrub, bearing bright

blooms in addition to a beautifully variegated foliage. This variety is

not as hardy as the green leaved kinds and requires a more sheltered

po.sition.

The soil most suitable to the oleander is a light well drained loam,

but it is not fastidious ; if the soil is sweet any fair garden soil will suffice

to produce and maintain the plants in a vigorous condition. In preparing

a site in the bed or border the soil should be worked to a depth of alx>ut
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two feet and some well decayed manure incorporated. As a specimen plant

for small lawns the oleander has few superiors. Though the plants are

hardy and will endure a deal of drought, they should not be planted close

to large trees, for though they would probably exist for years, and in

exceptionally favorable seasons produce a fair amount of bloom in such

situations, they are not as satisfactory as when planted where they receive

full light and sunshine. Under shade conditions they are very liable to

be attacked by scale insects, several species of which are particularly partial

to them. They are easily cleaned by the use of kerosene emulsion or

resin compound applied as a spray when the growths are matured.

OLEANDER BLOOMS.

Plants may be set out from pots during spring or autumn. At these

seasons very little attention is necessary in shading or watering plants that

may be somewhat tender owing to their being grown in shade houses in the

nursery. A thorough watering at planting time and an occasional stirring

of the soil in warm weather is generally sufficient to establish them. Larger
plants may be safely lifted from the open ground and transplanted at the

same seasons. A fair ball of earth in accordance with the size of the

plant should be retained, and the roots be as far as possible uninjured.

A thorough soaking, and staking if necessarv, will insure safe removal.

Established plants require no special care, except in very dry and exposed
situations when they benefit by a mulch of manure or weeds applied early

in spring. Very little pruning is required ; an occasional thinning of the

shoots,; if becoming crowded, and stopping of extra vigorous shoots or

branches that tend to destroy the symmetry of the plants, are all that is

necessary.

Oleanders are propagated from cuttings inserted in pots of sandy soil

in autumn. The pots should be placed in a close frame until the cuttings

are rooted. Thev are also propagated from cuttings placed in bottles 01

302.
' M
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other vessels containing water; in this case the cuttings are tied in bunches
and susp>ended in the water. This is usually done by nurserymen who
have hot or cold houses for purposes of propagation. The cuttings should

be about six inches in length, taken from shoots of the current season's

growth and cleanly cut immediately below a joint from which the leaves

have been removed. They root readily if layered in early summer, and are

usually fit to remove and transplant in the following spring. Layers require

watering in dry weather. Splendens is the largest grower and most suit-

able as a specimen plant. The variegated form of this kind is a beautiful

specimen or border plant worthy of cultivation in any garden. Other
varieties of merit are :—Album plenum, luteum plenum, grandiflorum

plenum, Delphine, Madame Peyre, Madonna grandiflorum, Monsieur
Belaguier, }*ldlle Dubois, Madame Martin, Souvenir de Cazallis Allut,

Dr. Goldfire.

Flo^wer Garden.

February is one of the busiest months of the year in gardens where
florists' flowers are cultivated for exhibition or for a special display during

the autumn months. In order to produce maximum results, the dahlia,

rose, and chrysanthemum—the show flowers of the autumn—require careful

attention, in addition to the usual cleaning, watering, planting and sowing.

Shrubs that have finished their blooming should also be pruned. The chief

work in that direction is the removal of growths that have bloomed. In-

discriminate clipping of growths of all ages and stages is the principal

reason that \'arious shrubs fail to flower satisfactorily. The shoots re-

quire to be thinned and regulated in order that the wood may be ripened

by exposure, when flowers of good character may be expected.

At this period dahlia plants produce the growths that carry the bloom
next month and should be watered sufficiently to keep them growing freely.

1 ying the growths to stakes as they develop and thinning out weakly

growths are necessarv for the production of good flowers. Fully half the

lateral shoots that occur should be removed in any case, and where exhibi-

tion blooms are desired the buds on the shoots allowed to remain should

also be reduced. During hot weather dahlias require more water than

any other florists' flower, as the evaporation of moisture is greater on
account of their large leaf surface. A good soaking weekly or fortnightly,

according to the season and nature of the soil, is suflScient. In light soils

deficient m humus the more frequent watering is necessary. A light

dressing or guano, blood manure or other rapid acting fertilizer is bene-

ficial when the flower buds are developing.

The crown buds are produced on chrysanthemums during February.

The fine exhibition blooms seen at the shows are developed from these

buds. Xaturallv, the crown buds would fail to flower at all as the growth
buds that surround them would depri\e them of nourishment, but the

gardener removes the growth buds early and concentrates the entire energy

of the plant to the nutrition of the few flower buds remaining. In the

majority of varieties grown any flower buds that occur in the points of
the growing shoots after the middle of February usually produce excellent

blooms. The flower bud occupies the centre, and is rounded, the sur-

rounding buds, more pointed in form, being vegetative buds. The latter

should be removed as soon as the operation can be performed without

damaging the flower bud. When the buds are as large as peas weak liquid

manure may be applied, or a very light dressing of a complete fertilizer
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may be lightly worked into the soil between the plants and " watered "

in. Where the beds have been mulched with stable manure the plants

require little feeding. Nothing in the way of forcing manures should be
given or applied if the growths are extra vigorous and the foliage large and
succulent.

Roses should be lightly pruned, any thin weakly growths being entirely

removed, and those remaining shortened to a good healthy bud. A soaking

with water,
^
followed by an occasional application of weak liquid manure

will cause the development of growths that will produce fine flowers during
autumn. It usually takes from six to eight weeks to bring the plants into

full bloom after the summer rest and pruning.

Delphiniums will produce another crop of flowers if the old flower

spikes are cut away and the plants liberally watered. These plants well

repay any special attention in this direction.

Seeds of hardy annual and perennial plants mav be sown now. The
young plants as they appear will require shelter from very hot sun and
wind.

Ground should be prepared for the reception of daffodils and other

spring flowering bulbs—early in March is the most suitable season for

planting many kinds. ^lanure should not be added to the staple unless

the soil is very poor, when well rotted cow manure is most suitable and
should be worked deeply in.

Kitchen Garden.

To keep plants growing freely and in a healthy condition at this season

liberal applications of water and frequent cultivation of the surface soil

are necessary. A mulch of half-rotted stable manure is of the greatest

service during dry and hot weather. The roots are kept moist and cool

by its agency, and plant food is carried to the feeding roots by every shower

or watering.

Celery must be blanched by earthing or some other means that

will exclude the light froni and destroy the green colouring in the leaf

stalks ; the effect is to render the stalks crisp and free from stringiness.

A plan adopted by many celery growers in America is to blanch by using

pine boards for the purpose. These boards are about one inch in thick-

ness and from twelve to fourteen inches in width and are placed one on

each side of the rows of plants. They are put in position when the

plants are nearly fully grown and are kept upright b\' means of stake?

driven into the ground close to the plants or by nailing short pieces of

laths across the top at intervals of about four feet. Some soil is banked

against the lower edges to prevent access of light owing to an uneven

surface. In two or three weeks the celery is blanched and fit for use,

and it is contended for the system that it is cleaner and more readily

applied than the usual earth banking. One set of boards could be used

several times in a season in a garden where celery was grown extensively

and in succession.

Seeds of saladings, carrot, turnip, cabbage, &c., mav be sown, and

plantings made from former sowings in favorable weather.

After any crop has been harvested the ground should be worked and
manured in preparation for a succeeding crop.

n 2
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SPRAYING FOR THE PUMPKIX BEETLE.

The following report dealing with spraying for the Pumpkin Beetle

has been received by the Entomologist from Inspector Wallis of Wan-
garatta.

" I have the honour to re^wrt the results of my experiments with several

mixtures on the Pumpkin Beetle which is now doing much damage to

pumpkins and other plants.

The mixtures used were as follow :—Paris Green, Arsenite of Lead,
" Carbysol " and crude oil of tar emulsion. I cannbt say that the arsenical

mixtures have been effective although repeated trials have been made. This

is rather perplexing as the eperdermis of a leaf is soon destroyed when
attacked by a number of the beetles. However I find that if the beetles

are confined in an observation jar and a piece of leaf sprayed with the

Arsenite of Lead mixture is put in with them, they sobn eat the leaf and

die. " Carbysol " is not effective either as a contact remedy or in making

the food obnoxious. I am glad, however, to report that the oil of tar

emulsion has given verv good .results both as a contact remedy and a

deterrent in making food obnoxious to the beetle.

The habits of the beetle are such as to make it easy to destroy it by

contact. The beetled congregate in large numbers on a single leaf whilst

the other leaves of the plant may remain untouched and only a few of the

beetles attempt to take flight when iplant is sprayed. I ha.ve seen as many
as 1 70 beetles on a pumpkin leaf the other leaves of plant being untouched.

I have found that from 80 per cent, to 90 per cent, of the beetle.<i are

killed on the spot when a strength of i—80 of the tar emulsion is used
and the healthy leaves of plant are in no way injured. The beetles had
not attempted to attack the plant during the week following the day of
spraying. I tried this same emulsion with a lesser strength (i-—160 and
I—120) also a greater strength (i—50). The former strengths proved too

weak simply stupifying the beetles for a few minutes. The i—50 strength

if allowed to remain in any quantity on leaves, caused foliage to burn.

The following is the formula which I have used successfully :—Crude
oil of tar, | pint ; Soft soap, J lb. ; Caustic soda, i oz. ; water,. 5 gallons.

Make as follows:—Boil one pint water and in it dissolve soap and soda;

add oil of tar, and agitate well. Then add the mixture to remainder of

water (hot), agitate and use. Confine attention chiefly to leaves on which
beetles have swarmed and use a good garden syringe to spray mixture t>n

plant. The price of crude oil of tar is about 5s. per gallon at wholesale

places.

At Messrs. Swan Bros, orchard, Londrigans, I found the beetle attack-

ing cherries, the crbp O'f one tree being almost destroyed, whilst the

cherries on the other trees were mo're or less infested. I saw as many as

six beetles attacking one cherrv. When the beetle has done its destructive

work the cherry somewhat resembles a raisin in appearance. When attacking

a cherry, the beetle does not eat awav the surface but eats a hole into the

fruit and then appears to eat or suck away the flesh leaving the skin to

become wrinkled and drv.

I have not found the beetle attacking fruit at any other orchard."



8 Feb., 1908.] Artificial Manures Acts.

THE ARTIFICIAL MAXLRE8 ACTS.

Unit Values for the Year 1908.

I-^. Percy Wilkinson, Gcvernmcni Analyst for Victoria, and Acting Chemist

for Agriculture.

The requirements of the Victorian Artificial Manures Acts are as follow

in regard to the analysis of samples of manures each year:—
" In the case of manures which are not liable to vary in quality during

the current season e\'en- vendor of or dealer in manures, who is required

by the Minister to do so and manufacturer or importer of manures shall

every year in the month of October or November and also whenever re-

quired by the Minister so to do deliver to the said chemist without pay-

ment samples not exceeding two pounds in weight of the manures which

he intends to offer for sale or which he will use in making any special

mixture required and which are not liable to vary in quality during the

current season."
" The said vendor manufacturer importer or dealer shall forward with

sucli samples a statutory declaration in such form as may be prescribed

to the effect that the samples delivered are correct samples of all the

manures to which this section applies which he will offer for sale or sell

during the current season and declaring the prices at which he will either

himself or through his agents sell such manures to persons who require

the same for purposes of cultivation but he may vary any such price after

giving notice of such variation to the said chemist."
" The said chemist shall analyze or cause to be analyzed under his

supervision all samples forwarded to him pursuant to this Act by vendors

manufacturers or importers of or dealers in manures, and taking into

account the constituents which have a commercial value in each sample,

shall calculate from the results of the analysis the average unit value of

such constituents, and shall then compile a complete list of all the manures
offered for sale showing the prices asked for the same and showing also

their value according to the a\erage unit values as calculated from the

analyses."
" Such average unit values shall constitute the basis for calculating

the values of all manures for twelve months from the publication of such

list pursuant to the provisions of the Artificial Manures Acts."

The samples of manures forwarded to the Chemist for Agriculture for

analysis and valuation for the 1908 season numbered 109. The analyses

of the whole of these samples of manures, their selling prices, and their

calculated values are shown in the tabulated list on pages 105—109.

Unit Values of Manures in the Melbourne Market for the 1908

Season.

I per cent, of nitrogen in the form of nitrate of soda

,, ,, ,, ,, nitrate of potash ...

,, ,, ,, ,, sulphate of am.monia

,, ,, ,, ,, blood manure
5.. ,, ,, ,, fine bonedust

,, ,, ,, ,, coarse bonedust

u
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If an invoice does not state whether the nitrogen in the manure is in

the form of nitrate, or sulphate, or blood, or bones, it is to be assumed

to have the value of bone nitrogen.

Unit Value-

s. d.

I per cent, of water soluble phosphoric acid ... ... 4 9

I pex cent, of citrate soluble phosphoric acid in Thomas phos-

phates, nitro-superphosphates, ordinary superphosphates,

guanos and fine bone ... ... ... ... 40
I per cent, of insoluble phosphoric acid in Thomas phosphates,

superphosphate, guanos, and coarse bone ... ... 2) ^

I per cent, of insoluble phosphoric acid in ordinary super-

phosphates and nitro-superphosphates ... ... 10
I per cent, of potash ... ... ... ... 56
Method of Calculating the Commercial Value of a ^Ianure.

The average commercial value per ton of a manure sold in Victoria-

is obtained by multiplying the percentages stated of the fertilizing sub-

stances by the corresponding unit values fixed therefor, and adding the

separate values together. Examples:—
1. Sulphate of ammonia. Invoice certificate. 18 per cent, nitrogen

—

Calculation: 18 x 14s. ... ... ... ^^12 [2 o-

Calculated value per ton ... ... ... t2I2o>
2. Superphosphate

—

Invoice certificate 20 per cent, phosphoric acid (water soluble).

,, ,, 2\ ,, ,, ,, (citrate soluble).

,, ,, lA- ,. ,, ,, (insoluble).

Calculation

—

Phosphoric acid (water soluble), 20 x 4s. 9d. ... 7^4 15 o

,, ,, (citrate soluble), 2^ x 4s. ... o 10 O'

,, ,, (insoluble), i^ x is. ... ... o i 6

Calculated value per ton ... ... ^5 6 6

3. Bonedust

—

Invoice certificate, 5 per cent, nitrogen, 20 per cent, phosphoric

acid.

Mechanical condition: 30 per cent, fine, 70 per cent, coarse.

Calculation

—

5 X 30

Nitrogen—Fine = 1-5 x 12s. = £0 18 o

ICO

=; x 70
Coarse = 3.5 x gs. 6d. = 113 3

100

20 x 30

Phosphoric acid—Fine = 6 x 4s. = 140
100

20 X 70
Coar.se = 14 x 3s. 6d. = 290

100

Calculated value per ton ... ... ... £6 4 5
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Practical Utility of the Unit Value System.

The practical utility of the unit value system is that it enables a

farmer to readily ascertain if the price asked for a manure is its reason-

able commercial value. The term used the " commercial value " must
not be confused with the '" agricultural value" of a; manure. They are

quite distinct. The commercial value represents the value of a manure
according to its composition. The agricultural value of a manure is

measured by the extent of the increase in quantity and quality produced
by it in a particular crop grown in a particular soil, under certain condi-

tions. The agricultural value of a manure may vary quite extensivelv.

A particular soil, for instance, may not give an increased crop return after

application of nitrogenous manures commensurate with the cost of the

fertilizer. On another soil an application of superphosphate may not

increase the yield. In both instances the manures would have no positive

agricultural value.

The " commercial value '"' of a manure is determined by the percentage

of certain constituents in it possessing fertilizing properties and their

unit value. The assumption is made that the manures are all prepared

from materials of the same quality and value, but this is not strictly in

accord with practice as each manufacturer has his own source of supply

of materials. In the table of unit values it will be seen that the value

for citrate soluble phosphoric acid is quoted as pd. less per unit than the

water soluble. The general result of Victorian experiments shows that

water soluble phosphoric acid has a higher agricultural value in wheat
growing than citrate soluble phosphoric acid, and it is generally assumed
that its solubility enables it to come more easily within range of plant

roots. In any case, after application to the soil, the water soluble

phosphoric acid becomes "reverted." The rate at which this change
proceeds depends on the composition of the soil to which the fertilizer is

applied, the reversion teing most rapid in soils containing carbonate of

lime.

Requirements of Artificial Manures Acts.

A special feature of the Victorian Artificial Manures Acts is the re-

quirement of a label or tag attached to the bags declaring the guaranteed
•composition by analysis of any manure sold in the State in quantities

exceeding 56 lbs. at one sale. This is provided by section 7 of the

principal Act, and, as a further measure of protection to farmers, it is

made compulsory, under section 5, for vendors to deliver to all pur-

chasers of manures an invoice certificate declaring the guaranteed analysis

•of the manure sold. No farmer in Victoria should take delivery of
manure unless the above conditions of sale are complied with. Substantial

assistance would be rendered in the enforcement of the Act if farmers
Avould immediately report any irregularity obseryed in the sale of manures
to the Chemist for Agriculture. Additional control of the sale of manures
has been provided by the amended Act, loth October, 1905. Under
section 4, sub-section (i), officers of the Chemist's branch may collect

samples of manures at railway stations and farms throughout the State.

The results of the analysis as to the percentage of fertilizing constituents
found in a manure, and the percentage claimed bv the guarantee on tag
and invoice certificate are published side by side along with the calculated
value. These analyses are published in the Government Gazette and in
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the Journal of the Department of Agriculture from time to time, and
should be read bv all users of manures. During the past season

(February, 1907, to January, 1908) 174 samples of fertilizers were col-

lected and the analyses published. It is quite noteworthy that almost

without exception the whole of the samples in this large collection of

manures were well up to guarantee, and in many instances were in excess

of the percentages of fertilizing constituents guaranteed. This may be
regarded as a proof of the honest endeavour of manure vendors in this

State to comply, in a straightforward manner, with the requirements of

the Artificial INIanures Acts.

Unit Values for Years 1905-8.

The following particulars respecting the Unit Values for the years

1905-8 are published for comparative purposes :

—

Unit Values.
Season Season Season Season
1905. 1906. 1907. 1908.

s. d. s. d. s. d
I per cent, of nitrogen in the form of nitrate of

soda ... ... ... ... ...15 6... 15 6

I per cent, of nitrogen in the form of nitrate of

potash ... ... ... ... ...15 6... 15 6

I per cent, of nitrogen in the form of sulphate

ammonia ... ... ... ... • 14 4
I per cent, of nitrogen in the form of blood

manure ... ... ... •• ... ii o

I per cent, of nitrogen in the form of fine

bonedust ... ... ... • ...no
I per cent, of nitrogen in the form of coarse

bonedust ... ••• ••• • ... 9 6

I per cent of water soluble phosphoric acid ... 5 3

I per cent, of citrate soluble phosphoric acid

in Thomas phosphates, nitro-superphosphates,

ordinary superphosphates, guanos, and fine bone 4 8

I per cent, of insoluble phosphoric acid in

Thomas phosphates, nitro-superphosphates,*

guanos, and coarse bone ... ... ... 3 ^

I per cent, of insoluble phosphoric acid in or-

dinary superphosphates
I per cent, of potash

I o

^ 6

14 4

II o

II o

9 6

4 6

4 o

3 o

I o

s 6

15 6

14 4

9 6

4 6

4 o

3 o

I o

^ 6

s. d,

17 o

17 Q.

14 o

12 (>

12 a

9 ^

4 &

4 o

3 6

I o

5 &

Production of Invoice Certificates

It IS necessary, in order to carry out the Act, for the chemist to

occasionallv require purchasers of m.anures to forward copies of the

invoice certificates supplied to them for his inspection. It has frequently

teen found that purchasers do not retain the invoice certificates in their

possession. Every purchaser of manure is required by section 24 of the

Act to keep any invoice certificate supplied by the vendor of manure, for

failure to produce the invoice certificate when required to do so by the

Chemist for Agriculture renders purchasers of manures liable to a penalty

not exceeding £,x for the first offence, and not exceeding £,s for any

subseauent offence.

*For 1908 Season i per cent, of Insoluble Phosphoric Acid in a Nitro-super-

phosphate is worth is.
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PREPARIXG LAND FOR IRRICIATIOIs.

Elwood Mead, Chairman, State Rivers and Water Sup-ply Commission.

The large number of inquiries recently received by the State Rivers

and Water Supply Commission about preparing land for irrigating lucerne

has rendered it impossible to make adequate reply by letter. This article

has been prepared to serA'e as a substitute. It is based on American prac-

tices, being taken, with slight modification to suit Victorian conditions,

from the Irrigation Bulletins of the U.S. Office of Experiment Stations.

The illustrations are also taken from the same source.

Methods of Irrigating.

Five methods of watering lucerne suited to the soil and conditions of
Victoria will be considered. These are :

—

1. Flooding by Contour Channels.
2. Flooding by means of Contour Checks.

3. Flooding by means of Rectangular Checks.

4. Flooding by means of Borders.

5. Percolation from small Furrows.

I. Flooding from Contour Channels.—This is the oldest and
simplest form of field irrigation and consists in turning the water upon
the land from contour channels, or channels having small grades, either

by damming the channel and letting the water flow over its bank or by
making spade cuts at intervals along the bank.

IK,. I. IK )\l|-.- M \| )|-. JM.ol Gil liil' \!\KK\(, MI'.Kii (IKWXKI.^.

In irrigating lucerne these field channels are run out from head or

supply channels from 2 to 4 chains apart on a grade of from i to 3 inches

to the chain. These channels are large enough to carry a good irrigation

head, that is, as much water as an irrigator can distribute evenly. This

will varv from 100 to 250 cubic feet per minute. The field channels or

laterals should be ploughed out the time the crop is planted. They may
be maae bv ploughing two furrows away from each other or by using a

double mould-board plough. (Fig. i.)
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In irrigating, these channels are dammed at distances varying from i

to 3 chains by placing a temporary dam in the channel which stops the

flow and causes it to run over the bank. The temporarv dam mav be

^̂ mim!>e0^j^ '^w ^\vi^^^^
^Ssi

2. Canvas Dam.

of canvas (Fig. 2), or it may b-e of earth made with a dammer (Fig. 3),

which is run through the channel when it is made and after each subse-

quent irrigation, or these dams may be of manure faced with earth. If

tt>e lucerne has been drilled in the direction of the steepest slope it will

help to secure an equal distribution. The water is allowed to run until

the surface soil is thoroughly saturated, any excess which runs off being

caught by the next lower lateral. The evenness of the distribution of

water bv this method depends on the freedom of the land from knolls
;

on the even flow over the top of the ditch ; and on the skill of the irrigator

in directing water to the highest parts of the field.

Fig. 3. Dammer used in Cleaning and Damming Field Channels.

This method of irrigating is well suited to grain and forage plants

where the soil does not bake, but it is difficult to secure an even spread

of water and the work of distributing is expensive and laborious. This

has led to the use of checks where the land has a low enough grade to

admit of their adoption.

2. Flooding in Contour Checks.—Preparing the field for flooding

by checks consists in throwing up low levees on approximate contour lines

with cross levees at intervals to limit the area of the checks. This

method is very well suited to the land around Kerang and in the Goulburn

Valley, in both of which places the slopes are gentle, ranging from 9 inches

to 4 feet per mile.
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There are two essentials to this method of irrigation ; the first is to

have the levees low enough and broad enough to permit of farm machinery

crossing over them, and the second is to make the checks small because in

Victoria the surface soil does not permit of much grading to secure a level

surface in the checked area. Another reason in Victoria for having small

checks is the heat of summer and the need of removing the water quickly

after the soil has become sufficiently moistened. From \ an acre to

i^ acres is about the right size. In laying out the field in checks it

should first be ploughed as deep as possible, without turning up the

sub-soil, and on this lay out contour lines which connect points of equal

elevation.

Fig. 4. Home-made Leveller.

Owing to the slight slope of much of the irrigable land in Victoria

the difference in level of any two successive contours cannot be much more

than 2 inches w'ithout making the levees too far apart ; they should not be

over 4 chains. The contours may be located wdth an engineer's level or

the cheap drainage levels now being sold to farmers or by means of a

home-made frame on which a carpenter's spirit level is fixed. (Fig. 4.)

When the contour lines have been staked out they should be plainly

marked by running a plough furrow along the stakes. The irrigator can

use some judgment in rounding out the angles when he makes furrows.

Fig. 5. Low and Broad Check Levee.

a. Appearance of levee when first made.
b. Appearance of levee after ploughing and harrowing.

The earth which makes the levees on these contours should not be obtained

by creating furrows along their margins, as is so often done, but by scraping

off the tops of knolls or hummocks. If more earth is needed, take it

from the highest co.mer of the check so that w^hen the levees are built

the bottom of tKe inside is fairly level. After the contour checks have

been built cross levees are put to divide the checked areas into basins of

nearly equal and convenient size. In making the checks no instrument is

better than the buck scraper, which is illustrated and described in Mr.

A. S. Kenyon's article on Levelling and Grading in the Jmne, September

and December numbers (1907) of the Journal. The rorary scraper, made
and used in Australia, will also do good work. A good home-made scraper

is illustrated and described on pages 532 and 533 in Mr. Kenyon's

article in the September issue.

The field is then ploughed, harrowed and seeded in the usual way, the

checks being seeded with the rest of the field. The le\'ees when first

built will be relatively high (about 12 inches) and steep, but the subsequent
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ploughing and harrowing brings them down to a low flat form, as shown
in Fig. 5. Another levee is placed around the margin of the field to

^^jj^'
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the middle and on the inside of each side two cleats are nailed just the
right distance apart to admit the sliding board or gate to pass up and down
between them. These gates are about a foot wide in small work, and
from 2 to 4 feet wide if a larger stream of water is available. Where
cross levees are used to make smaller checks more gates are placed in the
highest levee, so as to all'ow^ the water to flow down in one direction and
then in another until ail the series have been filled.

In Victoria it will be the better plan to have a head supply channel
crossing the field from which the checks on either side can be filled. Boxes
should be placed in the banks lof the levees to drain the water from the upper
check into the one next lower, after the soil has been sufiicientlv moistened.

iai!i|iii!!ii!iii ii!

Ililiilli!

m. i!

'^ /o/?oos-

CROSS S£CTfOH

.

Note.— 10 rods .^re equ.\l to 2^ crui.xs.

Fig. 8. Irrigation by Border Method.

3. Flooding by means of Rectangular Checks.—Flooding in
rectangular checks differs from contour checks by having the levees in
straight lines and the checked areas nearly uniform in size. It is not
suited to the conditions in Victoria because it requires more grading of
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the bottom of the checks than the contour method. This is expensive and
involves too much disturbance of the surface soil. Furthermore in rectan-

gular checks the levees have to be of varying heights and this makes it

more difficult to pass machinery over them.

Rectangular checking is chiefly used in the irrigation of orchards and
gardens, in this, making a furrow alongside the levee is not as objection-
able as it is in lucerne growing, and the usual practice is to throw two
furrows together with an ordinary walking plough. An implement known
as a ridger can be used in light sandy soils. (Fig. 7.)

4. Flooding by means of Borders.—Land is prepared for irrigation
by the border method by building low flat parallel ridges or levees from
I to 3 chains apart across the field and in the direction of the steepest
slope. (See Fig. 8.) The ridges are made in the same way as the checks
in the contour check method, the aim being to make the space between
the borders as nearly level as possible.

A head br supply channel runs across the field at the upper end of the
strips and a large enough volume is turned out to cover the whole surface
between the borders. This is kept running until the water has gone from
two-thirds to three-fourths of the way down the slope when it is turned
off. With a skilful irrigator but little water will waste at the lower side
of the field. This method of irrigation requires a large flow of water,
600 c.f.m. is the quantity usually handled by one irrigator in California.
Half that amount would answer in the clay soils of Victoria.

5. Percolation from small Furrows.—Flooding by contour checks
and borders is cheap and rapid and for land which will not run together
and bake is the best method to follow, but for stiff clay soil it is an
advantage to avoid wetting the surface, and where the surface is uniform
enough to permit water to run down furrows without breaking oxex the
sides and flooding the surface this plan has manv advantages.

Fig. 9. Lath Tube for Ditch Bank.

To irrigate lucerne bv small furrows the head ditch should run along

the side of the field from which the most uniform slope can be obtained.

This head ditch must be divided into level sections by means of drop boxes

if the surface has much slope. The lower bank of each section of the

head ditch must be graded off to an exact plane, which would" be about

6 inches below the surface level of the w^ater when the ditch is filled j on

this are placed small tubes long enough to pass through the ditch bank and
spaced the same distance apart as the furrows. This will vary from i to

4 feet, depending on the character of the soil. The tubes are commonly
made by nailing four laths together. This gwea a tube 3 feet long with

an opening i inch square. (Fig. 9.) Tin tubes are sometimes used and
in Ardmona a cheap tube is made from w^orn out gas pipes bought in

Melbourne. For most Victorian soils the tubes should be placed about

2 feet apart. A man can set from 40 to 50 of the tubes in a day ; an

expert setter will place 80. Placed 2 feet apart there will be 660 in a

ditch 80 rods long. If the furrows running from the opening are 80 rods
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long the 660 tubes will serve 40 acres. After the tubes have been placed

the ditch bank is built over them; this bank must be well puddled and
rammed. The tubes are closed by putting a lath or shingle in front of

them, and if they leak by putting a shovelful of earth in front of that.

Furrows run down the slopes from the tubes. The practice of irrigators

varies much with respect to the depth and distance apart of these furrows.

In furrows 2 feet apart they may be merely marks not over 3 inches deep
and 4 to 6 inches wide. Fig. 10 shows one form of marker which can
be weighted to make it sink into the ground to the desired depth; Fig. 11

shows another form of marker and Fig. 12 still another.

Fig. II. Furrower.

The chief drawback to this method is the cost of making the tubes

and placing them in the ditch bank. A simpler method is to put large

wooden tubes into the sides of the head ditch from 30 to. 70 feet apart.

These empty into a small parallel channel which opens into the field
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furrows. Fig. 13 shows a tube of this kind. Some of these are in use at

the Strtt>" fnrni nt Wvunn. These tubes are made of four pieces of plank

1 LRKOW ER.

long enough to reach through the ditch bank and of such width as to give

an opening of about 4 inches square, and are placed with the top about

Fig. 13. Tube tor Lateral Bank.

2 inches below the water surface when the head ditch is filled. An outline

plan of this method of watering is shown in Fig. 14.

Preparing the Soil for Seeding.

Lucerne being a deep rooted plant it is desirable that the soil permit

of the deep penetration of the roots and of moisture. In most cases this

will be aided by sub- soiling and by a heavy top dressing of stable manure
before ploughing and turning this under. Lucerne requires to be thoroughly

pulverized. The number of efficient home-made tools for this work are

illustrated in ^Ir. Kenyon's valuable articles. A modification of any

shown there is the pulverizer (Fig. 15). This is an excellent tool for
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IMPROVEMENT IX IRRICIATIOX PRACTICE.

Lucerne Hay Competition.

Elwood Mead, Chairman, State Rivers and Water Supply Commission.

The State Rivei's and Water Supply Commission, witli the concurrence

of the jVIinister of Water Supply, has adopted a plan for co-operating

with the irrigators of the Rodney and Kerang Districts in improving
irrigation practice in the growing of lucerne for hay. This has been under-

taken because of a belief that the value of farm lands in these districts

and the profits of irrigation will be greatly increased if,- to the area of
lucerne now grown for pasture, there is added a large additional area on
which lucerne is grown for hay.

Among the reasons for this belief are the following :—Lucerne hav
is a superior winter food for dairy cattle and for growing animals of all

kinds; it has few equals in the feeding of sheep and lambs; it will enrich

the soil, and, grown in rotation with other crops, will increase the yield

of all. The importance of the live stock industry and the extensive areas

of grazing land in this State make lucerne an exceptionally valuable
crop as a protection against loss in dry seasons. It can be stacked cheaply,

and in this condition will keep without serious injury, in the dry climate
of Victoria, for several years. It is believed that the area on which
lucerne hay is grown will be rapidly extended if the yield per cutting caii

be increased and if the harvesting machinery and methods now employed
in other lucerne growing countries are introduced here. It is the Com-
mission's desire to aid in bringing about both these results. The cause for
the small yield is not at present understood. It is certainly not due to

climate, which is most favorable to the growth of this crop'; nor does it

seem to be due to lack of fertility in the soil, because of the large yields

of wheat and flourishing growth of orchards, while chemical analyses
show that there are large areas which contain all the elements for vigorous
plant growth. The most probable explanation is that the restricted growth
of lucerne is due to the compact texture of the soil and its tendencv to
form a hard crust when irrigated.

The great benefit which would come to agriculture in the State from
being able to grow at a profit a reserve food supply for dry years makes it

worth while for the State to take part in ascertaining how this may be
done. Subsoiling, underdrainage, manuring and more careful preparation
of the soil for irrigation and more skilful and sparing application of water
are all worth trial.

The value of the demonstration and experimental work proposed to be
carried on by the Commission, and at the Wyuna Irrigation Farm, will
depend upon the active interest and co-operation of the irrigators in the
State. Furthermore, the chances of success will be much greater if the
farmers will undertake to solve this problem themselves. Their practical
knowledge of the soil and climate and their experience in irrigating and
cultivating crops cannot fail to be of great value in working out methods
to produce a more vigorous growth.

As_ an encouragement to such efforts and to bring the work of the
Commission and fanners into closer relations the Commission has decided
to offer a series of prizes to the farmers producing the largest yield of
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lucerne hay from five acres of land in each of the parishes of the Rodney
Irrigation and Water Supply District ; in the Irrigation and Water Supply
Districts in the country around Kerang (excluding Swan Hill) ; and in

Swan Hill, for the year beginning ist April, 1908 ; and, if there is sufficient

interest shown the first year, to continue these prizes each successive year

for four vears. The conditions to be as follow :

—

1. There must be not less than five contestants for each prize.

2. Those wishing to take part in this competition must notify the Acting

Secretary of the State Rivers and Water Supply Commission on or before ist

April, 1908.

3. The competition in 1908 will be restricted to land seeded after ist March,

1908. The land should be located along a public highway if possible; but in

any case its location must be definitely stated in the notice of competition.

4. The award will be made on or about ist May, 1909; and will be based on

—

{a) The total weight of hay cut and stacked between the time of planting

in 1908 and ist May, 1909. This to be determined by weight or

measurement as the Committee on Awards may decide.

{fi) Where two competitors tie for a prize so far as weight of hay obtained

is concerned, the one using the least water shall have preference.

(<r) The hay when cut must be stacked by itself near or on the plat where
grown.

5. No conditions will be imposed as to the method of seeding, watering, tillage,

or cutting. Each competitor will be left to use his knowledge and experience to

the best advantage. But each contestant in the Rodney District must notify the

District Engineer at Tatura, and each contestant in the other Districts must notify

the District Engineer at Kerang, five days prior to each cutting of the crop.

6. The prize in each parish in the Rodney District and in Swan Hill will be

a silver cup or a cheque for ;^5. In the Irrigation and Water Supply Districts in

the country around Kerang (excluding Swan Hill) because of the large area included,

the prize 'will be a silver cup of a value of at least £\o, or a cheque for that

amount.

7. The Committee on Awards will be :

—

The Minister of Water Supply.

The Director of Agriculture.

The Chairman of the State Rivers and Water Supply Commission.

And two others to be announced later.

The Commission has prepared the attached form of Notice of Intention

to Compete for these prizes, which may be obtained from the Acting

Secretary of the Commission in jNIelboiu-ne or from the District Engineers

at Tatura and Kerang. If the number of the notices of competition

received show sufficient general interest to warrant it, the Commission will

arrange to hold public meetings at Tatura, Kyabram, Wyuna, Swan Hill,

and Kerang to explain more fully the details of this work.

The Commission has been promised the co-operation of the State Irri-

gation Farm at Wyuna in carrying out experiments and demonstrations of

the tillage and watering of lucerne for hay. This farm has now several

sample plots of lucerne which show different methods of watering, and

these will be supplemented by additional plots to be seeded hereafter. The
Commission will, if satisfactOTy terms can be arranged, also endea\our to

acquire control of 10 or 20 acres of land adjoining the towns "of Tatura,

Kyabram, and Kerang to illustrate the methods of preparing land for

irrigation and to test the methods followed in important lucerne growing

districts elsewhere. A practical irrigator familiar with these methods will

be emploved who will superintend the preparing of the land on these

experimental areas and in addition, so far as his time permits, give advice

and direction to individual irrigators.
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Notice of Intention to Compete for Prize.

(a) Here insert Christian name I, (a) of the parish
and Surname in jidl. of (b)

(b) Here insert name of farish Irrigation and Water Supply District wish to be
and name of Irrigation enrolled as a contestant for the prize in lucerne
and Water Suffly Dis- hay growing instituted by the State Rivers and
trict. Water Supply Commission in (c)

(c) In case of Rodney Com- and do hereby agree to

petition insert name of conform to all the rules and restrictions governing
parish. In other cases the said competition. Among others the follow-
insert name of Irrigation ing :

—

and Water Supply Dis- To seed not less than five acres located as fol-

trict. lows :—(D)

(d) Here insert precise situa- To notify the District Engineer at (e)

tion of competifig plot, five days in advance of the

giving number of allot- date of each cutting, and to stack the hay as re-

ment. cjuired by the Commission and to leave it untouched
(e) In case of Rodney Com- until weighed or measured by the Committee on

petitioti insert Tattira. Awards.
In other cases insert To make a written report on a form, furnished
Kerang. by the Commission, of the dates of watering and

cutting and the details of seeding and cultivation.

(Signed)

Post Office :

Date :

To The Acting Secretary,

State Rivers and Water Supply Commission,
Melbourne.

FARM REPORTS.

Quarter ended 31ST December, 1907.

Rutherglen Viticultural College.

G. H. Adcock, F.L.S., Prxncipal.

Farm.

Crops, &c.—During the early part of the quarter the prospects for

crops and grass were very discouraging. In consequence of tBe threatened

shortage of fodder, the stock was reduced considerably by selling two
truck loads of fat lambs and transferring as many cattle as possible to

the better pastures at Whitfield. Fortunately a rainfall of over half an

inch in October, followed by later welcome showers, greatly improved
the crops which eventually turned out better than anticipated. Though
the crops were short, yet having a large percentage of head, the quality

as feed is excellent. Over ninety tons of hay from eighty acres were har-

vested. On the fallowed land we were fortunate enough to have the

best crop in the district. This averaged over two tons per acre, thus

proving conclusively, if proof were needed, the value of fallowing.

While the return is low compared with what is secured in a favorable

season, vet it is a matter for sincere congratulation that we have done so

well. Many hulidreds of acres of crop in this and other districts had to

be abandoned to the live stock, being too short to cut ox too poor to harvest.

The hav obtained will again carry us over the year. In fact, with the

exception of a small quantity of bran for an ailing horse, and molasses to

render oaten straw more palatable, no feed has been purchased during the

present management.



122 Journal of Agriculture. [8 Feb., 1908.

About six acres under rye produced an early filling for the silo. Sub-

sequently, a second growth sprang up from the stubble, and gave further

feed for the dairy cows. About the same area of barley was cut and
converted into silage, in which form the cows ate both crops with avidity.

Peas did not succeed up to anticipations. This is to be regretted as

they not only provide excellent fodder, but also improve the soil. The
tick beans did somewhat better, but just as they were showing ]X)ds nicely

hordes of locusts completely stripped the plot.

Advantage was taken of the rains that fell during December to break

up a considerable area of stubble land and sow summer crops. This will

give two crops for the year from that portion of the farm. Previously

on virgin land we had about 25 acres sown with maize and sorghum.

Here too locusts did some slight damage, but the recent opportune showers

are bringing these crops along well.

Pumpkins, which are grown somewhat extensively for household use

as well as for the cattle, have with the kindred plants, vegetable marrows,
melons, cucumbers, &c., been seriously handicapped by the depredations

of the Pumpkin beetle, whose ravages were both severe and widely spread

this season.

The lucerne, of which about 5 acres were sown, was checked by the

extraordinary dryness of the season, but since the rain it is doing better.

A small paddock of rape enabled us toi top off the early lambs for the

Melbourne market. The locusts paid this plot a visit too, and robbed us

of a quantity of valuable feed at the end of the year.

Stock.—Dairy Cows—The milk returns have fallen off consequent On
the scarcity of natural grasses, since finishing the silage. A number of cows
are not up to standard when judged by the bucket, and will have to give

place to others more producti\e. On the whole the cattle have kept up well

in condition, considering the seasion. About 30 calves have been reared.

Sheep.-—These are doing well and are a profitable branch of our

operations. We had some of the finest lambs in the district. The shear-

ing was completed earlier this year than last. Mr. Tyrrell generouslv placed
his shed with its equipment at our disposal. The wool sold well viz.

iijd. Besides the lambs already sold there is another lot ready for sale.

Horses.—Two years ago we had 5 draught horses. There are now
8 and a splendid colt coming on. Two draught and one light mare are

in foal.

Clearing.—A contract for grubbing stumps on a portion of the College
estate has been let to Mr. J. Dow. This work has been undertaken bv
means of a powerful traction engine. Owing to the dry year and the fact

that the subsoil never had a soaking, it has been difficult to remove the

stumps which furnish no leverage. However, a considerable area has been
grubbed and will be put under the plough as soon as possible. Another
portion of the College land is being broken up with disc ploughs and a
traction engine.

Vineyard.

The chief work for the quarter in the \ineyard has been the disbudding
of the American vines. Owing to the rapid growth of laterals, this takes
up a lot of time and in fact seems almost an endless task. The cuttings

too small for grafting were planted out to root, and the strike has been
fairly satisfactory for the season. The reconstituted plots of Shiraz,
Malbec, Cabernet, and Burgundy are showing a fair crop. The plot of
imported varieties is also doing well. Thorough cultivation of these nur-
series and plots receives constant attention as it is an important rule at
Loth establishments that scarifiers and cultivators are not to have a chance
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to rust out. Owing to the exceptionally dry winter there will be a falling

off in the number of cuttings for the coming season.

Wahgunyah Nursery,

About 10 acres have been trenched, laid out and utilized as a nursery

for the growth of the grafted cuttings. It would have been much better

if we could have had the land cleared earlier as planting nursery stock

immediately after the removal of green timber, before the ground has time

to sweeten, has its drawbacks. A considerable amount of work has been

undertaken at the nursery during the quarter, and represents our concen-

trated efforts for some time. Owing to its distance—some 12 miles—it is

somewhat difficult to work in connexion with the head station. The tele-

phone win minimise this difficulty. A cottage for the officer-in-charge, and
" barracks " to accommodate a dozen boys and their supervisors, have been

erected. The lads sent over to assist in the planting out of the grafts^

rendered valuable help.

PLANTING THE CALLUSED GRAFTS.

During the whole time of planting the weather was exceptionally un-

favorable. No rain of any consequence fell for months. It was one of the

driest and most trying seasons on record in this respect. To add to climatic

difficulties, we had to remove most of the grafts from the College frames.

Every care was taken to keep them from drying, by packing in moss, &c.,

\et their removal, the necessary handling, and inevitable exposure, though

reduced to a minimum, were not conducive to the best results.

As soon as the grafts began to show above ground we were mifortunate

enough to lose a large number of the successful grafts by " cutworms "

which have been exceptionally prevalent this year. These ipests ate through

the young shoots. As they carried on their destructive work below the

surface, it was impracticable to destrov them with poisoned baits as is suc-

cfessfully done when thev come above ground to feed.

No sooner had we got rid of the cutworms than we had a serious visita-

tion of locusts. Not only ourselves but several vignerons suffered severely

from the depredations of these invaders. Everything green in their line of

flight disappeared. We were congratulating ourselves that the vines would
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shoot again under the influence of the rain which happily fell. Hardly
had the green shoots again appeared when a later invasion took place just

before Christmas. These seemed bent on destroying what their forerunners

had left. Up to the end of the year we had not quite got rid of these

Aoracious pests which irretrievably damaged our grafts.

Besides what may be considered the legitimate work of the nursery we
have erected the necessai'y buildings and installed a first class pumping
plant for watering the vines. The construction of buildings, laying of

the pipes, fixing engine and pump, erection of tank stand, &c., were all

undertaken and successfully carried out by the College staff. The pump
will raise 200 gallons per minute and as we pump direct from the Murray
we have an unlimited supply to draw from.

Boys.

The work of training the lads sent for the purpose proceeds steadily

but none the less sureh. Excellent opportunities are afforded them to

become proficient in the various branches undertaken here. Judging from
reports of those sent out to situations we have not been altogether without

success.

During the term under review we had 23 boys in residence at the

College. They materially assisted in the grafting as well as the planting

out of the vines, and did the greater part of the disbudding among the

mother stocks. Their conduct is on the whole good. Many of them show
an increased interest in their work. The senior boy left in Movember to

lake a situation on Mr. Campbell's orchard, near Stawell.

On the 20th December, the second annual distribution of prizes was
held. The subjects for which awards were given were varied, consisting

of agricultural, viticultural, and general topics. The work done, both
theoretical and practical, was highlv creditable, and bore eloquent testi-

mony to the value of the training, to the attention paid to the lectures

delivered, and to the character of the information retained.

|^W"yuna Irrigation Farm.

G. H. Tolley, Manager.

Crops.—As anticipated in the previous quarterly report, the crops

where not irrigated, were mostly failures. Whilst the district yearly

average is 26 inches, the rainfall for 1907 amounted to 12.06 inches only.

This total was exceeded in 1906 during the last 6 months. In the case

of 84 acres of timber land (42 acres sown with Purple Straw wheat, 28

acres Algerian oats and 14 acres Cape barley) which previously carried a

heavy crop of rape, only a few acres were fit to cut for ensilage and the

stock were turned into the remainder. Five acres of Prairie grass on
virgin land failed completely and 5 acres of Federation wheat sown late

on similar land yielded a little for ensilage. The yield from 43 acres

sown to Federation wheat on plain land previously fallowed with rape

was about a bag to the acre of very good grain. (Most of this will be
made available to Wyuna settlers for seed). Great care had been taken

in sowing this plot, varying quantities of manure being used ; it is a

disappointment that the results have been vitiated bv the season. To
draw definite conclusions from these results would be idle but it is certain

that the crops following the rape fallow were far inferior to those on
bare fallow.
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The other crops on plain land were 5 acres of Cape barley following

a crop of wheat, and 5 acres of Algerian oats following a crop of maize.

These were partially irrigated and yielded a fair amount of ensilage.

The remaining crop of 40 acres, Purple Straw wheat and Algerian oats

at the rate of half a bushel to the acre, was sown as nurse to lucerne

on virgin land in bare fallow, and was partly irrigated during the latter

half of September. The yield was good both in quantity and quality

and was mostly used for silage purposes. Altogether 90 tons of silage,

and 7 tons of hay were secured.

As regards the lucerne there is a fine stand on almost the whole 48
acres sown and a first cutting will be made during the first week in

January. From present appearances, the most successful plot (45 aCTes

sown in May and 3 acres in September) is that without any nurse crop
;

that sown with wheat next, and lastly that sown with oats which shows

marked inferiority. The results as regards quantity of seed and manure
sown, drilling or broadcasting will not be sufficiently definite until a few
cuttings have been made. Later on it is intended to publish the results,

together with diagrams of the plots showing how they are laid out and
fitted up for irrigation. The object aimed at is to make the operation

of irrigating as far as possible automatic. The fitting up of the irriga-

tion ditches is being proceeded with as fast as circumstances admit. The
difficulty of obtaining water for irrigating which was very acute in the

early part of the season has entirely disappeared; the supply is now
adequate and the completion of the main eastern channel will make it

assiired.

Of summer crops 4 acres of mangolds and tick beans sown towards
the end of August failed for lack of moisture. The area was resown
with white and brown Kaffir corn and is promising. Other summer crops

are i acre of mangolds, i acre of Kaffir corn, 6| acres of amber corn,

and 8 acres of millet, which, with the exception of the latter also show
fair promise. Further areas are about to be sown.

Stock.—Dairy Cattle—Sold three cows for slaughter, reducing the herd
to 42. The average number milked weekly is 23.4; the average yield for

same period being 2925 lbs. The natural increase has been 7 bulls (killed),

and 6 heifers.

The stud bull was exhibited at the Tatura Show and was awarded
first prize.

Pigs have been increased by the purchase of 10 slips, and naturally

by a litter of 4 from a young sow. 7 baconers will be ready for market
in a fortnight.

Poultry.—The natural increase has been satisfactory and includes a
first class strain of Pekin ducks.

Buildings.—By the middle of January the new milking shed and

yards, with the exception of installing milking machine, will be ready for

occupation. Foundations for the new dairy and boiler house are finished.

A new ICO ton timber silo has been built and the capacity of the existing

one increased to the same amount. Plans for the new brick and iron

pigsties and brick manure pit have been prepared and the material is on

the ground. A contract for new netting fence along Eastern boundary

of farm is nearing completion and several subdi\ision fences have been

erected.

Miscellaneous.—Four kilns each containing 30,000 bricks have been

burnt and a fifth kiln is almost readv for burning, after which the manu-

facture will be discontinued until further necessity arises. Settlers
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continue to avail themselves of tlie use of the farm tools and implements,
and assistance has been rendered them in laving out irrigating ditches and
determining the levels of the land. Grading implements have been ex-

hibited at various shows and in some cases demonstrations given.

On the 17th October a lecture on " Poultry Raising " was delivered
by Mr. H. V. Hawkins.

Soil samples have been gathered and sent to the laboratory for analysis

and moisture results.

Mount Xavier Experimental Farm.

A. Kenny, Manager.

Crops.—Hay.—The hay crop (18 acres)—part Algerian and part
Tartarian—has been cut, the Algerian being stacked and the Tartarian is

still in stook. It was predicted by the general .public that no crop would
be cut in consequence of the very late sowing, and the very poor quality

of the soil. The season was also most unfavorable, September and October
being very dry went very much against the crop. The November rains

helped considerably, and the result will be about i ton of excellent hay
to the acre.

Peas.—The pea crop (about 9 acres) was sown the first week in Sep-
tember—late for this district. Six acres were ploughed in and potatoes
planted whilst the other 3 acres are being threshed for seed for next year.

The heavy rain came on just as they were ready for pulling, and a great
number were lost through shelling. The ground will be ploughed imme-
diately, and sown with a mixture of barley and xye ; with the self-sown
peas this will make excellent green fodder.

Mangolds.—The first week in October 2 acres of mangolds (Long Red
and Mammoth Globe) were sown. The land was well prepared, being well

ploughed, harrowed and rolled, and formed an excellent seed-bed. The
plants appeared in due course, but after a couple of dry, hot windy days

they were scorched off. Maize was sown instead.

Potatoes.—About 6 acres of Snow-flake potatoes are planted. They
are looking well, the stalks being strong and healthy where the original

soil had not been disturbed by the miners; whilst the other parts (clay

and sludge patches) are weakly, but will come on if we get good February
rains. From appearances a very fair average crop will be obtained.

Maize.—The maize crop (alwut 12 acres) is looking exceedingly well,

especially in those parts where patches of the original soil had not been
disturbed by the miners. Other parts, where gravel, tailings, and slum
have been mixed up, are not doing so well. About if cwt. of superphos-

phate and nitrate of soda per acre have been put in with the maize. The
crops generally on this very poor land have surprised the visiting public,

and have been watched in Ballarat with keen interest. The critics were
entirely out in their opinion, which was generally that " no crops would
be harvested this j-ear." The result has been very satisfactory considering

the late start that was made with the hav crop and peas and the
very dry spring—there was scarcelv any rain during September and
October.

The principal work at present is cultivating and hoeing between the rows
of maize and potatoes. The scarifier and hoe are kept constantly going,

and the land kept open and friable on top. The recent rains have been
of great benefit to the maize and potatoes.
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Stock.—The horses are doing exceedingly well, and are in splendid

working trim. No cattle or pigs are yet on the farm.

New Work.—A large scheme of work is contemplated for the coming
year. All the available ground will be ploughed over immediately.

I desire to place on record the commendable interest taken by Mr.
Willoughby, the working manager.

FARMERS" SHEEP YARDS AXD DIP.

H. W. Ham, Sheep Expert.

Similar yards to those illustrated may be found in manv of our chief

lamb-raising districts, and are usually worked by one man and a dog. As
sheep will travel much better wdth the wind in their face, the vards should

be arranged so that the race will run to the quarter that the wind mostly

blows from. If it is possible to have them running up-hill a little, so much

/Cw

Scale—about 20 feet to the inch.

the better. Such yards, made smaller or larger, as found necessary, are

suitable for working flocks containing from three hundred to two thousand

sheep. Yards built on the above scale will be adequate for one thousand
sheep.

As shown in the sketch, the woolshed should adjoin and so save the

expense of a second lot of yards. The roof can then be used to supply

the water for filling the dip, which should be in close proximity to the

shed.
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THE ORCHARD.

James Lang, Harcourt.

The extreme heat experienced throughout the whole of January has

been very trying to the orchards. Fortunately there was a splendid rain

on the 27th December which gave the ground a thorough soaking; had
this not been the case the effect of the extreme heat on the fruit would
have been most disastrous. As it is, the effects have been felt in some
districts

;
plums especially have suffered severely, large quantities being

scorched on the trees. Apples and pears have also suffered, but to a

lesser extent than the plums.

It is astonishing how orchards that ha^•e been kept in good condition

by continuous scarifying have retained the moisture in the soil. One in

particular that has come under the notice of the writer has shown no
.sign of the extreme heat, the soil a few inches under the surface being

still moist, and the trees green and vigorous.

Orchards that can be irrigated during the summer months have a

great advantage over those that cannot be so treated ; the fruit grows on

without a check, and the trees are also left in much better condition for

next year's crop.

Gathering and marketing the fruit will occupy a good deal of the

time of the orchardist. As the season advances the shortness of the crop

becomes more apparent and good prices are likely to rule for the rest

of the season.

From the accounts which have come to hand from London and Ger-

many, those markets are extremely bare of apples, and high prices are

expected to be realized when the Australian shipments arrive. Shipping
agents are now offering good prices for apples, 6s. 3d. per case, being

offered f.o.b. Melbourne. If it pays agents to offer these prices, it will

also pay the grower to ship on his own account. Growers who ship good
fruit, well packed and graded, may therefore expect to realize full \-alue

on all their consignments.

Spraying for Codlin Moth will still require attention; two more
sprayings should be given by the end of the month. The bandages should

also be attended to; look over them every ten or twelve days and destroy

all grubs. It is no use bandaging the trees if they are not looked over

regularly, as it only provides more harbor for the propagation of the

moth.
Citrus fruits will require constant attention by watering, as they soon

suffer if the soil is allowed to become dry.

Budding should be done this month. Where the soil is dry a good
watering should be given a few days before budding takes place; the bark

V, ill then run freely and the operation will be more successful.

Numerous complaints have been received about the ravages of the

green parrakeets in the orchards. They are very much worse this season

than usual, owing to the scarcity of their natural food. The best way to

deal with this pest is poisoning with strychnine. Crush the strychnine

crystals into a fine powder like flour ; then dust a little of it on apples

the parrots have partially eaten. It is the habit of these birds when they

have started on an apple or ipear, to go back to it again till it is finished,

so these are the ones that should be dusted with the strychnine. If there

are not enough of these get a sharp pointed stick and scarify some of the

good apples and dust them with the strychnine. Great caution must be
exercised in laying the poison especially if there are children about so that

no mishap can occur.



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Blackleg.-—S.S.S. writes—" My calves are dying, and I can see no reason why. They
are in good condition, and have loo acres of good grass to run on, with access to shed open to

east. Illness lasts only a few hours. Pest mortem shows heart and lungs black; lungs
frothy ; liver hard ; other parts normal."

Answer.—Symptoms are indicative of Blackleg, a full description of which appeared in

the July, 1906, issue of the Journal.
Non-development of Milk Flow.—G.S. states that a heifer belonging to him salved

recently. The calf was fully developed, but lived a few hours only, and the heifer, although
apparently healthy, has not yet given any milk, with the exception of a few teaspoonfuls at

each time.

Answer.—Heifers occasionally calve without developing a milk flow, but this condition can
rarely be remedied by medicines, though succulent fodder may encourage secretion in the udder.
Such heifers may come well into milk at the second calving, but unless they are particularly

well bred it is wiser to spey and fatten them.
Manuring Oat Crop.—G.S. inquires whether superphosphate or "Star" phosphate is re-

commended for an oat crop in heavy grey Gippsland soil.

Answer.—For Gippsland soils, superphosphate is preferable to Thomas' phosphate, but if

the soil is constantly cropped, a mixture of g bene dust and 5 superphosphate would be equally
u.eful.

Kale-tainted Milk.—P.C.S. inquires whether Buda kale will taint the milk.
Answer.—All varieties of kale when fed to milking cows impart a characteristic disagree-

able flavour or "taint" to the dairy produce. If fed lightly in the paddock immediately after

milking, and if care be taken that the dairymen do not milk with kale-tainted hands, the

flavour is so much reduced that the produce is sufficiently palatable for home use. Where
dairy products are sold off the farm, however, the kale crop should be reserved for fattening

sheep and dry cattle, as there is at present no known system of management whereby the dis-

tinctive aroma and taste derived from kale can be completely eliminated.

Shivering.—R.J. writes—" Noticing on page 753 of the December Journal that several

of the rejects for unsoundness were '' shiverers," I would like to know symptoms and treatment,

as a stallion of mine has lately developed a twitching of the bedy, more particularly below
the hocks, with stiffness of the pastern joints."

Answer. — " Shivering " is an hereditary nervous disease characterized by peculiar

trembling and shivering of the muscles of the quarters, thighs, and legs. It affects chiefly

cart horses and long-legged carriage horses, and is always an unsoundness. Disease of the

spinal cord is believed to be the cause, and the chief symptoms are the spasmodic raising and
quivering of the hind limbs when the horse is backed and turned. Really bad "shiverers"

are unable to back at all, and, if they do manage to lie down, find great difficulty in rising

again. The wide, straggling gait and the tendency to separate the hind limbs that mark this

disease can often be brought out more distinctly by pinching the leg below the hock, lifting the

foot, or by backing on to the shafts of a dray. It is readily distinguished from stringhalt by
the absence of the habit of "snatching" up the feet when moving forward. No successful

method of treatment has yet been discovered.

Fodder Mixing, etc.—H.P. submits the following questions :—(i) When feeding cows on
dry and green feed, is it advisable to mix both together? (2) Why arc fat and salt put in

limewash for cow bails, &c. ? (3) When should seed of the dolichos creeper be sown? (4)

What is the cure for scoured calves?
Answer.—(r) Mix the fodders; they will thus be eaten in quantity required. (2) To

prevent the wash from rubbing off easily when dry, and to make it adhere more firmly to the

surface, i lb. to each gallon of wash. (3) Either in autumn or early spring. The seed will

best germinate at a depth of about half-an-inch. The plants should be from i to 3 yards apart,

according to the thickness of covering required. This creeper perhaps grows more readily and
spreads more than any other. It is easily grown, and hardy, and is therefore suitable for a

protective covering for dairy walls, verandahs, and the like. (4) A teaspoonful each of

wood charcoal and prepared chalk is a very good anti-diarrhoea mixture to keep in stock for

calves.

Non-pregnancy of Mare.—J.H.W. states that he has a mare 7 years old that for the past

four seasons has visited a stallion without issue. At different periods during the past season

the mare has discharged a thin white, creamy fluid. She is a splendid worker, and always

keeps in good condition.

Answer.—The mare is affected with chronic inflammation of the womb and vagina. Wash
cut the femnle passages with a tepid astringent antiseptic solution, containing i dram each

of zinc sulphate, acetate of lead, and carbolic acid per pint of liquid. Repeat this four or

five times a week until the discharge ceases. The addition of condition powders to the mare's

feed will greatly assist the action of the liquid injections.

Sediment from Dam.—D.T.C. wishes to know whether the dirt taken out of a dam would
be of any value as a manure if spread over an old cultivated field that is deficient in lime.

Answer.—The muck or sediment taken from an old dam would be inore valuable when
applied to sandy soils than to clay soils. Dam sediment does not contain lime.
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Fattening Sheep.—J.A. inquires as to best variety of Swede turnip for fattening sheep-

His land is very loose, black alluvial flats of unknown depth, between high granite hills, and
subject to heavy frosts in winter.

A?tswer.—Ra.pe instead of turnips is advised, as it is easier and cheaper to sow, and" gives

superior returns per acre. Rape can be sown at any time of the year, at the rate of 4 lbs. of
Dwarf Essex seed per acre, with i cwt. of superphosphate.

Lamb-raising.—E.A.C. asks (i) whether the country about Dean's Marsh is suitable for

(a) lamb-raising, [b) growing lucerne and rape ; (2) v/hat is the best cross for lamb-raising in

same district?
, .

Answer.—(i) (a) Yes, but not off natural pasture. The ewes should lamb between the

middle of August and the first week in October, and there must then be crops of rape and oats

(mixed) ready in full growth for the ewes to go on to
; (b) it is too cold for lucerne, except

on special and limited patches. (2) Coarse half-bred, or three-quarter Lincoln or Leicester

ewes, with level-made, thick-fleshed and good-fleeced Shropshire ram.

Sheep Lick.—-J.
McI. writes—" Would you kindly recommend a sheep lick that will keep-

sheep in health while feeding on dry grass during the summer? Last summer I noticed some

of the ewes leave the flock and walk about in a dazed state. A shower of rain then came, and

a green shoot followed, with the result that the sheep began to get well immediately."

Answer.—No medicinal agent will take the place of succulent fodder as a health main-

taining influence during dry weather. From your experience of the benefits of a flush of grass

the advantage should be obvious of providing a patch of lucerne proportionate to the size of

your flock for occasional grazing during the summer months. This fodder keeps green through-

out the summer. If sheep have access to coarse bag salt early in, and right througn, the summer

it will assist in preventing impaction and constipation. With large flocks it is the cheapest and

least costly to make available.

Navel Rupture.—J. McI. asks how to cure navel rupture in foals.

Answer.—Navel rupture in a foal is not a serious matter. It usually disappears as the

foal grows older, and it is not advisable to interfere with the rupture until about a year old.

The treatment of navel rupture will be given in a subsequent issue of the Journal.

Tanning Rabbit Skins.—S.N. A. wishes to know how to tan rabbit skins.

Answer.—The skins should first be treated by sprinkling salt over the flesh sides and

allowed to, stand for 12 hours. (They could be immersed in a strong solution of brine if the

pickling method be preferred.) After being treated with salt, they should be well washed in

cold water, and then fleshed—that is, all fat and other loose tissue should be removed. They

are then sewn together to form pouches with hair inside, and placed in weak wattle bark

solution. The wattle bark solution is made by boiling the bark and leaving the decoction

stand for. 24, hours before using it. The skins are left in the first bark bath for 24 hours,

then removed and allowed to drain. The strength of the tan is increased by the addition of

more of the bfirk preparation, and the skins replaced. After the lapse of another 24 hours, the

skins are taken out and allowed to drain. The strength of the tan is daily increased for 6

days more, and every day the skins are lifted out of the tan and allowed to drain. After

the skins are tanned and washed, the leather sides should receive a coat of dubbing. The skins

are then thoroughly worked and stretched and hung up to dry, and the fur cleaned and eveiily

smoothed out. Another method of curing skins is t"o treat them with salt and suli)huric acid.

Over 2 quarts of bran pour 5 or 6 quarts of boiling water, and then strain. Make an equal

quantity of salt water by putting into water as much salt as it will take up. Mix bran and

salt solutions and to each gallon of the mixture add i oz. of sulphuric acid. Then immerse

the skins, stirring them occasionaflv until tanned. Rabbit skins will tan in about 30 minutes.

When tanned, wash the skins in water, and hang in shady place to dry. When dry, work them

well.

Hiving Bees.—J. W. writes
—"Last week a fine swarm of bees left our hive and settled

on an apple tree. I waited until evening, and then shook them into a new box. Next morn-

ing they swarmed out and got away to the adjoining scrub. On three successive afternoons

they flew away, and I got them back. They went again, and I took no further action.

Please state (i) Could anything have been done to keep them? (2) Will the few left

(about 50) do any good? (3) What is a good practical book on bees? (4) We are 2,000-

feet .above sea level, and hitherto all our bees have died out, but this year they seem toi

have done well. Is failure due to the elevation?

Answer.— (i) The swarm should have been hived within an hour or two of settling in-

stead of being left until evening. The box, though new, may have had, to the bees, some

objectionable odour about it. It may not have been shaded enough, or may have had too

small an entrance for hot weather. It is difficult to say what caused the bees to turn out

repeatedly, after being hivedj without knowing full particulars, but want of shade or ventila-

tion or some objection to the particular box used may have caused the trouble. (2) The

number of bees left behind is far too small to work up into a colony, even if they had a

queen, which apparentlv is not the case. (3) The best standard work on Bees is Roflfs

A. B.C. of Bee Culture, price, about 6s. 6d. It is, however, written^ for the northern

hemisphere, and only in a general way is applicable to Australian conditions. There is as

vet no Australian book on Bees, owing to the great expense of such a work in proportion

to the number of copies wanted. (4) The altitude is not the cause of the bees not thriving in

previous vears, for bees are successfully kept at much greater elevations.

Correction.—In last month's issue in an answer to A.R. on the subject of Acute Cripples

or "Winton disease," the dose of Liquor Strychnine for hypodermic injection was given as

1 ounce. This was an error and was meant to be i dram, which dose should be given at inter-

vals of 3 hours for a couple of days and then increased to two drams or even half an ounce.
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REPORT ON HARVEST OF EXPERIMENTAL WHEAT
FIELDS, SEASON 1907.

F . E. Lee, Agricultural Superintendent. *

The har\-est returns under review represent the third season's work on

the experimental wheat fields conducted under the supervision of the

Field Branch.

It will be remembered that 26 fields of 10 acres each were established

in 1905, arrangements having been entered into for the continuance of the

work over a term of seven years. The first season's work embraced trials

of artificial manures in varying amounts and combinations; cultivation

methods, including subsoiling and green manuring; the trial of 40 wheat

and eight oat varieties, and the growth of green fodder and root crops.

Portion of the land was fallowed during the second season, portion cropped

with rape and the balance resown with wheat varieties.

As the result of the trials of the wheat varieties during the two seasons,

Federation showed itself to be well adapted to the conditions of most

districts and in order to permit of any lingering doubt being removed

from the minds of farmers, it was decided to again test this variety on a

larger scale against any other variety the farmer might choose. Concur-

rent with this variety test, a trial of three different methods of fallow

was included in such a way that both wheat varieties were side by side

upon the differently fallowed portions. The results given on the next page
are the outcome.

Criticism of Results.

At first glance the average yields for each classification, as well as the

ex. average for all fields, may appear low, but it must be remembered that

^ the wheat season just past was an exceptionally unfavorable one. Almost
"^' continuous rain fell during sowing and much of the seed on heavy clay

I land was lost by rotting. As the season progressed dry weather set in

CT:> and the spring was unusually dry. A late rain in October was most

>- beneficial and there is little doubt that without this rain some of the crops

^I would not have been worth harvesting. As it was, the Reads filled well

^ and the sample of grain was A'cry fair.

925. I-:
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light upon the problem of soil treatment. This factor is, in my opinion,

the only foundation upon which permanent success in agriculture can be
built up, hence the comparison of the farmer's own method of bare fal-

low with the systems of rape fallow and subsoil fallow. The two last-

named, particularly the latter, are not universally practised in the wheat
growing districts, although common enough in other parts of the State
for other crops. Taking the mean yield of both wheats under each kind
of soil treatment as representing average conditions, some interesting food
for thought is revealed.

District.
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vigor of the plant. On the whole, the stooling was a little better, and

flag more abundant. Germination in many cases was also more advanced

than on either the bare fallow or rape fallow. The soil itself on the

subsoiled portion was more mellow and worked up finer.

I anticipate that the effects of the subsoiling will last another year.

after which that portion of the fields will be worked up deeply again.

General Review of the Work up to Date.

After three seasons' work on these fields, a review of what has been

achieved and what features promise to reveal themselves in the future is

interesting.

The most useful purpose t>f the fields so far has been the demonstration

of the superiority of Federation wheat G\er all other varieties grown

alongside it under identical conditions. This in itself has already had

an appreciable effect on the wheat production throughout the State, and

when more universally grown its suitability to almost every class of soil

Avill be manifested. Another valuable object lesson, in the direction of

soil treatment, appears likely to be furnished as the experiment progresses.

Manure tests have confirmed the superiority of the superphosphate over

other forms of phosphatic manures, and furthermore demonstrated the

inutility of using more than from 50 to 70 lbs. per acre. The addition

of nitrogenous and potassic manures has not produced sufficiently increased

yields to justify the extra cost of application.

On the whole, while much yet remains to be done, the experimental

work has justified its practical worth to the wheat farmer, and I am
hopeful that the work projected in the future will further demonstrate

the fact that the Department is in entire sympathy with the wheat far-

mer, and will not permit any reasonable expense to stand in the way of

solving, the problems of his industry.

abscondtxCt swarms of bees.

R. Bciilnic. Prciidciit, Yicloriaii Apiarists' Association.

The absconding of swarms is a source of annoyance to the beekeeper

at any time and during, or just before, a honey flow it is a serious loss.

There are quite a number of causes which induce bees, after swarming

and hiving, to swarm out once more and depart. Occasionally it may also

happen that a swarm will issue from a hive and fly straight away without

first, as swarms usually do, settling in a cluster on some object not very

far from the hive. A swarm which absconds without first settling is nearly

always from a hive which by some means has lost its laying queen and

the queen which accompanies the swarm is a virgin queen raised from the

brood which was left when the old queen died or failed. As it takes

sixteen days from the egg to the emerging of the queen, and a few more
days before the young queen is ready to take wing, very little if any brood

will be left when she takes her mating flight, which is about five days

after hatching. As she leaves the hive the bees follow as a swarm and
usually depart with her. It is of course impossible to entirely prevent
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this kind of absconding, for every hive cannot be examined often enough

to discover the loss of a queen, but whenever a colony is found in which

the presence of queen cells and the absence of eggs indicate queen lessness,

all the queen cells except one of the best developed should be destroyed.

After the young queen has emerged, one, two or three combs (according

to strength of the colony) of eggs and young larvae from other colonies-

able to spare such, should be given. The presence of this young brood

will hold the bees, that is, prevent them going with the queen when she

leaves the hive for the purpose of mating.
This practice of breaking out surplus queen cells and giving young

brood after the only remaining cell has hatched is also the best way of

preventing the issue of after-swarms from hives which have thrown a first

or prime swarm and from which further swarms are not desired.

In the case of ordinary box hives which owing to the absence of frames-

cannot be dealt with in the way described, the same object may be attained,

but with less certainty by placing the newly hived first swarm on the spot

occupied by the old box after having removed the latter to a new stand.

This causes most of the old bees which still remained in the parent hive

when the swarm issued, to join the swarm because it occupies the spot to

which they fly when returning from the fields. Thus only bees which
have never yet been flying out remain in the parent hive which in conse-

quence is not able to cast another swarm when the first of the queen cells

hatches. The first emerging queen is therefore allowed by the bees to

destroy the remaining queen cells. When a colony swarms before any

queen cells are sealed, and there is much brood in the hive, sufficient bees

will ha^•e become of field age during the extra length of time which must

elapse before the first queen hatches, to bring the colony fo swarming
strength and a second swarm may result notwithstanding the removal of

the colony to a new stand when the first swarm issued.

Much of the absconding of swarms which issue in a normal' sea.son

could be prevented by the owner of the bees if he were aware of the

causes which bring it about. One cause is leaving the swarm too long

before hiving it. A normal swarm usually settles somewhere not far from
the old hive. After an hour or so scouts go out looking for a place to

found a new home, and after such has been fo'und the swarm will often

persist in turning out after hiving and perhaps finally absconding to the

place selected. Other causes of swarms refusing to stay when hived are

excessive heat, want of ventilation, annoyance from ants or robber b<^es, or

an objectionable odour of the box, that of kerosene, for instance.

The bees of a swarm are in a state of excitement and the box in

which they are hived should be well shaded and given a large entrance

for three or four davs. It should also be free from odours or stickiness

of honey, which would attract ants or robbers.

Turned out swarms are more troublesome than swarrns issuing for the

first time. In the latter case the bees are gorged with honey and there-

fore heavy ; they settle low and are seldom inclined to sting. On tEe

other hand bees swarming out of an empty hive after having consumed
the honey they carried are light on the wing, often settle in inaccessible

places, sting more readily, and frequently abscond.
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A COMPACT AXD CHEAP SEED DRILL FOR THE
SMALL HOLDER.

A. S. Kenyan, C.E., Engineer for Agriculture.

A good market exists for a reliable and cheap seed drill, iparticularlv

so in the case of maize, peas and other Large sized seeds which ai'e specially

the crops of the small holder. The ordinary hoe or disc drill is too ex-

pensive and requires considerable strength ; while it cannot be said that it

sows maize and similar grains as satisfactorily as might be desired. Mr.
Tipton, of 499 Swianston-street, Melbourne, has patented a manure and
seed drill combined which may be readily attached to a single or multiple

furrow plough or to any of the ordinary makes of cultivators. It is not

novel in principle unless for the manure attachment ; but is a practicable

appliance. Its working is controlled by a small driving wheel, provision

A CO.Ml'ACT AND CHEAP SEED DRILL.

being made for passing over bumps and rough ground without affecting

Its action. The body is divided into two compartments, one holding

seed and the other manure. Distributing plates of various sizes may be
fitted in to sow seeds of any size from lucerne to beans, and in varying

quantities. The amount of fertiliser is also under the control of the

culti\'ator who may allow it to run in every furrow, while cutting off the

seed for any required number of furrows so that the drills will be the

proper distance lapart for cultivating. The sowing of the maize grain in

the bottom of a furrow with the considerable cover given by the furrow
slice sod turned over it, is held to be good practice by many agriculturists,

and has in actual work given very good results both as tO' percentage of

germination and as to strength of growth of the young plant. For the

sowing of smaller seeds which is done at any desired height on the slope
of the previous furrow slice, it appears to give good results, the germina-
tion of such seeds as the millets being particularly good.

Although as a general rule, the sowing of the seed at the same time
as the ground is turned over, cannot be advocated, yet for the require-
ments of the small holder, of the suburban dairyman and others, this
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iinplement has distinct adviantages. Its price with one set of sowir.*g

wheels is j[^a, ios. ; extra wheels are fifteen shillings each so that for a
complete machine, to sow from the largest to the smallest of seeds, the
total outlay will be about ;^6.

MOUSE-PROOF STACK SITE.

G. A. Sinclair, Principal, Longerenong Agricultural College.

The accompanying illustration is that of a mouse-proof stack site

erected at the Longerenong Agricultural College by the students under the

supervision of the Farm Manager, Mr. Martin:—
The outside measurements are 76 ft. 6 in. by 41 ft., which gives ample

room for a stack of 150 tons. From the outside of each corner-block to

the centre of the next block, the distance is, in the direction of the length,

5 ft. \\\ in., and in the direction of the width 5 ft. pf in.—this sheef

laps around the corner of the blocks i| in. The distance apart of all the

other blocks is 5 ft. \o\ in., centre to centre, which allows i| in. for

overlap in the iron. We used twenty 12 -ft. lengths of 3 x i hardwood,
let in flush with blocks at the top ; forty sheets of plain iron, 6 ft, x 3 ft.;,

sunk six inches in the ground, the portion below ground being tarred

;

and forty blocks, 9 x 4I in., cut from old sleepers, sunk 2 ft. in the

ground.

The cost, exclusive of labour, was:—Iron, ^9 6s.; hardwood, 7s.;

sleepers, 12s. ; nails, 2s. Total, ^10 7s.

MOUSE-PROOF .STACK SITE.
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FARM REPORTS.
Quarter ended 31ST December, 1907.

Heytesbury Farm.

0. H. Call, Manager.

Crops.—A small plot of ra-pe was sown early in October and has done
fairly well, growing very fast after the first cutting. On the 6th October

three acres of oats were sown, half each of stout white and Tartarian, but

the crop not promising to turn out well, was used as green fodder.

Had the crop been put in at the end of August as intended the

result w^ould have been very different, but it was impossible to get it in

then. This is to be regretted as an experiment with the local marl wab
being tried on this land. Two and a half acres of dun peas were sown
about the middle of the month and give promse of a fair yield on the

average; some portions being very good. Half an acre of tick beans

planted about the same time gave excellent promise up to about the middle

of December and then failed altogether, in fact almost died out. The
next sowing of these will be made about April and good results should

follow.

At the end of the month an acre of Japanese millet was put in and

is doing remarkably well. Experiments as to the best quantities of both

seed and manure to use are being carried out. An acre of maize was
also put in about this time. Three varieties were tried, viz. :—White

Horse Tooth, and Minnesota King, which are doing well, and North-Wes-
tern Dent. This latter seems to be too susceptible to frost to do well here ;

in Deceml>er it was blackened to the ground bv a frost that only slightly

affected the others. During the middle of November two more acres of

maize were drilled in viz. :—Flat Red, Ninety Day and White Horse

Tooth ; all varieties are doing equally w^ell.

During November half an acre of cabbages was planted out and

although the plants had been tadly eaten by the moth, they are coming

away well and promise a favorable yield. Half an acre was tried in

root crops. Swede turnip, half sugar Mangold and Yellow Globe were

put in, half of each varietv with stable manure and half with a dressing

ot superphosphate. At the time of writing those treated with animal

manure are far in advance of the others.

Four acres of potatoes were planted during the latter half of Novem-
ber. Several varieties are being tried ; they look remarkably well and

promise to give a reallv heavy yield. I-ast season the most successful

crop grown was that of potatoes. It gave a return slightly under four

tons to the acre and from the appearance of the present crop this result

should be nearly doubled. There have been many failures and partial

successes on the farm and therefore it is verv gratifving to have a crop,

like the one referred to, that any visitor however critical cannot find fault

with.

The crop of Algerian oats has been harvested and returned a ton and

a half of hay to the acre. A strip of wheat sown at the same time also

did remarkably well, being very clean and well headed. These crops

were sown in June and last year in August, wdth practicallv the same

return. It is hoped to get a far better result by sowing in April, which

will be done this vear.
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Grasses.—Of the different grasses tried, cocksfoot has done well,

closely followed by prairie and Italian and English rye. All native grasses

growing about the drains and headlands show remarkable luxuriance and

it will be found that this new land will be eminently suited for grazing pur-

poses. Of clovers, the cow grass, bird's foot and white all do well

during the second season.

At the beginning of Octolier some grass seeds received from the

Transvaal were sown. Of five varieties tried only two germinated viz.

Sweet Grass and Rhodes Grass, the former only fairly but the latter well.

They have not, however, made a sufficient growth to say whether they

will be quite a success.

General.—The land is fast coming into a better tilth. Last season

it was impossible to cultivate any of the drilled crops, but now this can be

Gone though not as cleanly as could be wished. A disc cultivator for two

horses and another for single horse work have been added to the im-

plements on the farm and they are transforming the ground rapidly.

Small fruits, vegetables aaid -flowers are all flourishing and the fruit

trees, especially apple, pear and plum, planted have made good and

healthv wood.

Whitfield Farm.

Temple .4. /. Smith, Manager.

Rainfall.—The rainfall for the quarter was as follows:—October,

1.46; November, 3.31; and December, 2.91. Consequent on the satis-

factory rainfall, the growth of crops and grass has been good.

Crops.—Owing to the fact that drainage operations were not concluded
until JNlay, and clearing, fencing, and cultivation had to be accomplished
after that date a lesser area was cropped than could have been desired.

Being a stiff close clay, and very wet during the winter months, the land
required an unusual amount of working.

Oats.—Eighteen acres of oats were sown for hay and the crop which
has just been harvested has given a yield of about 30 cwt. per acre of
nice quality stuff.

Maize.—Five acres of maize were planted earlv in November on the
rising land, and are looking well ; the height is from 4 to 5 ft. high and
the colour is good. The varieties are Ninety Dav and White Horse Tooth.
Three acres have been planted on the flat, and this crop is also looking
well.

Millets.-—Four acres of Japanese millet and two acres of German
millet were sown. Both plots were making good growth being from one
to 2 ft. 6 in. high but were completely destroyed by grasshoppers, and
the area has been reploughed and sown again with maize. The latter is

just above ground and will make late summer feed.
Nejv Zealand Flax.—A plot of Phormium Tenax has been put in and

the plants (no) have set well.

Tobacco.—Three acres of tobacco have been transplanted and the
crop is riiaking fair progress. Great difficulty was experienced in getting
the soil in proper condition for this crop owing to the limited time avail-
able for clearing, fencing, and working the land, which was ploughed
once, harrowed six times, rolled and disced four times, A small plot of
tobacco has also been put in on the high land and looks well. Hants
have been grown and distributed.



9 March, 1908.] Farm Reports. 139

Clearing.—During the quarter the clearing of the lo-acre plot on

the high land has been completed and 10 acres of the fiat have been

cleared for the plough; also 40 acres have been scrubbed, the saplings being

grubbed out. The work was heavy owing to the size of the undergrowth.

Care has been taken to reserve such trees as may be required for shelter.

and these have been topped to induce thicker growth.

Buildings, &c.—The dwelling was finished by the contractor on 22nd

October and immediately occupied. Tobacco and milking sheds were

finished previous to October.

Forty-five chains of fencing have been erected, consisting of posts and
four wires. The farm is now divided into five paddocks.

THE NEW HOMESTEAD.

General.—Rabbits have been troublesome and burrows have been dug

out and poison laid. Until the clearing is completed they cannot be

thoroughly eradicated.

The open drains have been cleaned out and temporary dams made for

stock watering purposes.

Tobacco leaf has been purchased and classed for the Franco- British

Exhibition and arrangements made for the manufacture of locally grown

leaf into Plug and Cigars for exhibition. Tobacco growers have been

visited and the Tobacco Transplanter introduced to new districts.

Four men have been employed but owing to sickness a considerable

amount of time has been lost. The cutting of the crop wa? done by con-

tract. All other work on the farm is done by the four men mentioned.

The grasshopper plague has been very destructive, completely eating out

the millet crops, and greatly damaging the grass. The Maize and Tobacco

crops have also suffered, but will recover under suitable conditions.

Stock.—The number of horses kept is four, viz. :—^Three draught and

one buggv horse. The cattle number fifteen, being mixed cows, steers,

and heifers, taken in for agistment from the Rutherglen Viticultural

College Farm.
The stock are looking well, and, excepting the horses, hand feeding has

not been necessary.
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mSECT PESTS IN FOREIGN LANDS.

{Continued from page jg).

Fourth Progress Report by jMr. W. W. Froggatt, F.L.S.

R.M.S. Morro Castle,

Gulf 'of Mexico,

29th November, 1907.

I have the honour herewith to forward to you a progress report of my
movements since I left Washington, D.C., on 15th October.

Accompanied by Dr. L. C. Howard, Chief of the Entomological Divi-

sion, U.S. Department of Agriculture, I left Washington for New Or-

leans at y a.m., and passed through Virginia, North Carolina, South
Carolina, and Alabama, reaching New Orleans at 10.30 p.m. on the

1 6th. After passing through Virginia, we came into tobacco and cotton

country, the greater part of which, right into Texas, is sublet to the ne-

groes who work it on the shares system. The landowner finds the land,

mules, and seed, and pays the negroes' store bill till the crop is taken off, so

always has his tenants in debt. A good crop is a bale to the acre, 500
11 )s., woirth at present about 5.5 dollars, or slightly over 10 cents a lb.,

but it has been down to 5 cents, which is the estimated cost of produc-

tion. Roughly, 40 dollars an acre is a good harvest, which the landowner
and tenant divide, so that after the cost of production is taken into ac-

count, the value per acre is not great. Where the cotton boll weevil

(Anthonomus grandis) has spread, the yield over many thousand acres in

the greater part of Texas and Western Louisiana has been reduced to half

a bale an acre and it has only been the high price of cotton that has kept

thousands of acres from going out of cultivation. The cotton seed is

of some value for oil making, cattle food, and manure; it is hoped that the

i-talks may be used for the manufacture of paper, and experiments are

being carried out to test this product. The halves system has led to

\ery poor cultivation, and the tenant does not take any trouble to clear up
the dead cotton plants after the crop is gathered, and so it is thus verv

difficult to deal with the boll weevil which is spreading northwards at the

rate of 30 miles a vear ; it has crossed the Mississippi River, and is now
pt Baton Rouge.

At New Orleans Professor Hunter, who is in charge of the Agricul-

tural Experiment Station at Dallas (Texas), met us, and we went on next

day to the Agricultural Station at Baton Rouge, and the Pest Crop Com-
mission of Louisiana Offices under the charge of Mr. Newell, where ex-

periments dealing with the cattle tick, boll weevil, and other pests are

lieing carried out. These laboratories are fitted out in a very elaborate

style and there is a regular staff engaged under the State Government.
The chief methods advocated in tick extermination are starving them out

of each paddock by removing and smearing all stock, and thus gradually

decreasing the infested area; dipping is discouraged. An introduced ant

{Iridomyrmex humilis), allied tO' several of our S]>ecies, which is said to

have been introduced from Buenos Ayres, S'outh America, is a very serious

house-pest all over this State, and is spreading rapidly.

We left on the same day for Shrieveport, and arrived there at 10.30

p.m. Next morning we visited Mr, Hood's office, where experiments are
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bting carried on with parasites of the cotton boll weevil. We left the

same morning for Dallas, and arrived there at 8.30 p.m. The next morn-

ing was spent at the Agricultural Station, where a staff of seven entomolo-

gists and field agents is working at the control of the weevil by mechani-

cal methods, the discoverv of parasites, or the production of a hardy, or

early developing variety of cotton; 17,000 weevils were under observation

at one time this year. I visited the Agricultural Show with Professor

Hunter, and saw the prize stock, which included some very fine mules,

but only about 20 sheep. Mixed cattle and " red hogs " predominated,

though Berkshires were also well represented. I also visited the cotton

mills, where an automatic draught sucks the cotton out of the carts and

carries it into the store-rooms (Murrey's patent). In the evening I gave

the staff an address on Economic Entomology in Australia.

On the 22nd we left for Houston, stopping at College Station where

the Agricultural and Technical College of Texas is situated. It con-

tains 600 students and a staff of about 50 masters and teachers, and is

run somewhat upon the lines of the Hawkesbury Agricultural College,

but technical work is also taught and there is a complete cotton mill with

looms, iron work, &c. The students do all the washing and laundr\ work
themselves; it was washing day when I went round with the President.

This college is so popular that the rooms are all occupied, and over 60

students were camped in tents on the campus. The college is under State

control, and has 800 acres of good land. We left at 4 o'clock, and
reached Houston at 10 p.m. Next day we visited Galveston, and saw the

Medical College, where such good work in dealing with mosquitoes was
done d'uring the yellow fever epidemic four years ago. Return-

ing the same afternoon we left for Victoria, but stopped on the road at

the invitation of the manager of the Pierce 'Ranch, one of the largest in

the district, where they have introduced a number of different kinds of

Pramah cattle from India, and crossed them with the large Texan cows.

These bulls are very large, handsome, quiet animals, and the cross have

also a very fine close hair. It is claimed that the bulls and their stock

are tick proof. The suggestion is that the close short hair causes the

larval ticks when they moult to drop off, as they have nothing to cling

to. Rice, cotton, lucerne, &c., are also grown on this ranch, which con-

sists of 70,000 acres of rich prairie country. We went on next morning

to Victoria, where the Department of Agriculture has a small station,

and after seeing the Officer- in-Charge, left for San Antonio, and arrived

there the same evening. The following day was spent in' arranging to

go on to Mexico, and Professor Hunter returned to Dallas, and Dr.,

Howard to Washington.
On the 26th October I left for Mexico City, via Laredo, the border

town, reaching mv destination at 6 a.m. on the 28th. Here my friend.

Mr. A. Koebele, the well-known Californian Entomologist, met me, and
with him I made my head-quarters at the Itiburdie Hotel. In Mexico

I placed myself in the hands of the Department of Fomento (Department

for the Promotion of Information). Professor Herrera, Chief of the

Entomological Branch, was away sick, and there were three "Festa days"
coming together at the end of the month, so nothing could be done in

the field for three days. The Secretary introduced me to Dr. Giandra.

next in charge, who engaged an interpreter, and arranged for me to go

down to the town of Yutapec in the Mirelas country, the chief centre of

the orange industry. I spent the rest of the time in learning about the

raw products of the country, visiting the native fruit markets, anrl. under
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Mr. Koebele's guidance, the districts round the city where there are many
small native orchards, which are badly cultivated, and in a verv neglected

state. One of the chief industries in fruit is growing strawberries for

the city restaurants. On the road to Tres Marias, I visited the Agricul-

tural Show, where there was a very fine exhibit of cattle, chiefly Holland
and Swiss, but a consignment of Herefords brought over from California

was sold by auction and brought very poor prices. All the horses were

English, imported or bred from English stock, and were very fine animals

;

poultry was very well represented, so were pigeons and rabbits. Sheep,

as usual, were poor, and represented by only two pens of Cotswold.

On the 5th November I left for Yutapec at 7 a.m., arriving there at

3 p.m. The Mayor, his Secretary, the Chief of Police, • Chief Fruit In-

spector, and a mounted escort met me, and took me to a house, where I

lived with a bodyguard of a policeman and a soldier during my stay.

The orchards of Yutapec consist chiefly of oranges ; the valley is rich black

soil, and is all under irrigation. All the trees are seedlings, and of con-

siderable size, and grown in a very irregular manner. The growers know
nothing about pruning, grafting, or budding, and apparently never cut

out a diseased tree until it dies out or is blown down, but the ground is

so rich and the climate semi-tropical that they nearly always have a crop

of fruit. The fruit is large and well fla\oured, and contains few seeds.

This district is the onlv one where oranges are grown for export, and the

Entomological Division has advised the State officials who have passed

laws to compel the growers to clean up their orchards bv burning or bury-

ing the infested fruit and windfalls. The expense of making the fur-

naces, inspecting the fruit, destroying the old wooden fences, and replac-

ing them with barbed wire, and the payment of the inspectors' salaries

is borne by the Federal Commission. The State authorities see that the

regulations are carried out, even to arresting a man who will not clean

up his orchard, or notify the inspectors when he is going to gather his

fruit. Any fruit arriving at the railwav station without an inspector's

certificate is not allowed to gO' on the train, and the owner has to get an

inspector to examine it there. Where wood is scarce all the oranges are

gathered into heaps, and an inspector punches a hole into the end of each

orange, and the next one injects benzine with a glass syringe, plugging

up the hole with some clay. I saw two men treat 358 oranges in 4c

minutes ; it is claimed that the benzine kills every maggot, and these

oranges are then allowed to rot on the ground. Even if cheaper than
burning, I doubt if this treatment kills all the maggots Labour, how-
ever, is cheap, the Chief Inspector gets 75 cents (is. 6d.), and the as-

sistant 50 cents (is.) for twelve hours work. The oranges are examined
while being placed in the crates, and the inspectors are very expert in de-

tecting damaged fruit. They are counted in threes, two hands of three,

or fifty-three hands, 318 oranges, to a crate. The oranges are worth 25
cents (6d.) a hundred in the orchard; the crates are carried to the rail-

way on mules. The wild oranges, which are sour and are made into wine,

are gathered and sold for 3 cents (id.) per hundred.
Most of the orchards are small, ranging from 50 to 500 trees in this

district and other parts of Central Mexico, but larger orchards, more on

American plans, are now being planted in the north. The Department,
which naturally wishes to keep the export market in the United States

open, claims that it is only in this State that the fruit fly is found attack-

ing oranges. I have, however, records that it is found in other districts,

and it probablv has an extended range, but the methods that are enforced
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in Mirelas State are greatly reducing the pyest. I could not find that the

parasite on the orange maggot, recorded from Mexico, was of any value

in checking the pest.

On returning to Mexico City I made several visits to different districts,

and spent several days at the Department with Professor Herrera obtaining

information regarding the pests of agriculture which I have recorded for

my report, but will not enlarge upon here. Acting on the advice of Pro-

fessor Herrera, and armed with credentials from him to the Jefe Political

or Chief Magistrate of the different districts, I left Mexico City on the

15th for Puebla, reaching there late in the afternoon. I engaged an in-

terpreter, and visited the Governor's Secretary, who gave me letters to

the President of the University of State, where there was a small collec-

tion of Mexican insects. With a letter to the Mayor of Tehuacan, 1

left at 6 a.m. on Sunday morning for that town, where I met two of the

chief ranch owners, and went with them to the fruit market. Here I was
told that a white grub often destroys a great deal of the maize by gnaw-
ing off the roots. Maize, barley and fruit are the chief crops grown by

irrigation, but hardly anything is exported.

On the 1 8th I left Puebla for Orizaba, and reached that town the

same afternoon. I obtained an interpreter and called upon the Judge
of the district, who gave me letters to the managers of the two large plan-
tations in the neighbourhood, San Antonio and Galapella, which I visited

next morning, going through the orange orchards which were free from
scale and fruit fly, but badly infested wth melanose. As the oranges
are not used for sale, the orchards are much neglected. I drove through
coffee plantations and sugar cane, and visited the mill, which is a verv
jtrimitive affair with one pair of rollers. The sugar is all made up into

loaves, the loaf sugar of three grades ; a large amount of raw spirit is

also manufactured. In another orchard visited I noticed a very curious

mandarin orange tree with short sessile leaves almost like holly.

On the 20th I left for Vera Cruz, passing through large tracts of
coffee (grown under shade trees) and banana plantations between Orizaba
and Cordoba. On ariving at Vera Cruz the same afternoon I found an
interpreter and called upon the Chief Magistrate, who advised me to go
down to the tropical country of the Isthmus, and offered to give me a let-

ter to his brother, the owner of a large ranch and plantation; this I ac-

cepted. Finding there was a boat going down the coast to Coatzacoalcos,

1 made my arrangements to leave, and though the boat was advertised
to leave early in the day, did not get away till dark. After a smooth
I>assage of about 100 miles we arrived at the mouth of the river at mid-
day, where I found an Indian with a canoe, and engaged him to row me
up to Signer Ignacio Velo's, about six miles up a lagoon, and arrived

there that evening. Here I spent two very interesting days; the estate

consists of 6,000 acres of rich tropical land, growing vanilla, coffee, and
oranges. Signor Velo also supplies the town with milk, and on the

swampy land grows coral grass, which he cuts and sells in bundles for the

town horses. He has 500 cocoanut trees, and is planting out more. His
cattle are chiefly of the Mexican type, but he is a very enterprising man,
and has imported four fine Holstein bulls from California. On the Mon-
day morning I left Coatzacoalcote for San Lucrecia, the junction of the

train from Vera Cruz and Salona Cruz on the Pacific coast. Here I had
to remain until 5 o'clock next morning, when I took train to Vera Cruz, and
arrived there that night. The following day I packed up and took m\
passage in this boat for Cuba and Jamaica, leaving at 6 o'clock yester-

day.
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DESCRIPTION OF APPLE.

James Lang, Harcourt.

Stone Pippin.

Fruit above medium size, three to four inches wide at the base, and
three inches high tapering towards the apex ; fruit regular and even in

its outline. Eye small and closed, set in a wide deep plaited basin

;

stalk short, inserted in a wide deep cavity, the base being strewed with

patches of russet. Skin greenish yellow on the shaded side and some-
times flushed with red on the side next the sun ; flesh white with a green

tinge, and very hard and firm. Keeps in condition a long time—-in

season from April till November. The tree is a very strong upright

grower and crops well ; leaves light green above and crinkled showing
the underside of the leaf which is very downy—the foliage is quite distinct

from all other apples.

This variety is probably an Australian Seedling, no mention of it

being made of it in "Hogg" or "Downing."

BREEDING FOR THE DAIRY.

J . S. McFadzean, Dairy Supervisor.

Apart from the hygienic control of the conditions under which dairying is

carried on, perhaps the principal object of the Milk and Dairy Supervision

Act is to assist towards an increase of the output of dairy-produce in the

State, by giving all farmers who require it information and personal

instruction regarding the feeding and breeding of their stcck. In cariying

out the supervision work a very common question for a supervisor to be

asked is
—"What is the best breed of cattle for the dairyman "? This

inquiry often comes from the owner of a mongrel herd, who, seeing his

cattle as they are "being seen," is possessed of a sudden desire to im-

prove : but there are also many beginners each year who are seeking

information on this subject to the end that, by starting on right lines, they

may the sooner have their business established on a paying basis. The
answer usually given in print to this question is that there is no "best
breed," meaning that there is no breed of cattle which will prove the

most profitable under all variations of local, seasonal or climatic condi-

tions. This, while correct, is still an incomplete answer ; and requires

for its further elucidation that the principal qualifications possessed by
the various breeds should be considered.

Taking the pure-bred stock of this State in their relative bearing to

the dairying industry only three breeds are numerically strong enough to

be commented on; viz., the Jersey, the Ayrshire, and the Milking Short-

horn. Each of these is spoken of by stockmen as possessing what are

known as " breed characteristics " that are supposed to render it especially

adapted for some particular branch of dairying ; but it is not at all

uncommon to altogether overlook the very decided influence that environ-

ment has on all animals. The claims made by the admirers of the

Milking Shorthorn are based on its being a " general-purpose " cow;
because, in addition to being a producer of a large quantity of milk of



STONE PIPPIN.





9 March, 1908.] Breeding for the Dairy. 145

a fair quality, its size and quality of flesh permit of it beting profitably

fattened for beef when of no further use as a dairy-cow. The Ayrshire

has the reputation of being the heaviest milk producer for its size, butter

fat not considered ; and the Jersey is acknowledged to be the ideal cow
for richness of milk. Something of the same rough description of the

principal breeds of sheep might also be put forward, but it would be

a rare thing to see an intending sheep-farmer go into a market and pur-

chase a flock on the strength of it. Such a proceeding would mean
that feeding—the basis of all animal management—had been lost sitrht

of ; and the fundamental principles of feeding are embodied in the situation,

water supply, and fertility of the farm on which it is intended to place

the purchased stock.

A certain amount of comparison between these two branches of agri-

culture—sheep and dairy-farming^—might not be out of place here

;

though the former is now an old established industry with us, and the

latter but of comparatively recent development. The intending sheep

farmer, as a rule, will not only make full inquiries as to what class of

sheep is most suited both to his district and his requirements but he will

usually make the acquaintance of those keeping such stock in the locality,

and thereby post himself in all available particulars before making his

purchase. He then looks for, and usually succeeds in buying the re-

quired number in one line so as to have them as even in size, breed, and
general quality as possible ; and if they are breeding ewes they are sure

to be mated to pure bred rams. This latter point is literally forced on
him ; for long experience has so fully demonstrated the practical neces-

sity of pure bred rams that there is now absolutely no demand for any-

thing else, and so none are raised. Also, the ram is invariably the

highest priced animal in the flock. On the other hand a dairyman is

very often too conservative to ask advice from his neighbours, and little

inclined to communicate his intentions to them, apparently regarding them
in some way as competitors. Rightly or wrongly he may have his mind
made up as to what is the best cow for his purpose ; but, at the market,

unless he is fortunate in buying at his own price it is more than likely

he will purchase those that accord more with his ideas of value than of

type ; and often all he has to show for his skill in buying is a certain

number of mixed cows of unknown working capability. Not infrequently

,a big cross-bred bull will be purchased at " sausage-meat " price to

mate with them, w'hen a few pounds more would have bought a pure-

bred animal ; and the buyer finds excuse for himself in the possibilitv

of the cross-b'red bull's calves making the better vealers. The result of

such a purchase is not hard to foresee. An uneven lot of cows means
uneven and therefore unsatisfactory returns ; and in many cases the

buyer would have done wisely to have come away without cows rather

than invest in animals that were not up to his standard. Such cases

are of daily occurrence. With an ideal tvpe before him the farmer
should buy only in accordance with that type, even if he is thus com-
pelled to attend many sales before his herd is complete. Time spent

thus will prove to be time and money saved. If he fails to buy well

at first he will be compelled to cull heavier later on ; for evenness in

the herd is an absolute necessity if a full measure of success is to be

achieved.

Only too frequently do we see herds that bear out the foregoing as-

sumption that, if the owner has any knowledge of cows he must have
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forgotten to use it ; and not five per cent, of these owners can give any

reliable statement as to the relative value of each animal from a dairying

stand-point. Yet people expect to make dairying pay by such unbusiness-

like methods as these. Australia's wool trade was not so built. Such

dairvmen say " they have no time " and " it does not pay " to weigh

and test their milk so as to closely cull their cows. They have never

given a thought to the work that sheep-breeders have done and are still

doing in the improving of their flocks. There are many stations and
farms where the principal work is the breeding of stud sheep for sale ; and

a far larger number where the improvement of the weight and quality of

the annual wool clip is the perpetual consideration. On all these the

stud animals are marked and numbered, and particulars of their breeding

recorded. They are hand-classed as they grow, and the quality and
staple of the wool on the various parts of the animal noted, and they are

culled out or kept accordingly. At shearing time their fleeces are

weighed and classed : and the mating of the ewes and rams is done only

after due consideration of the qualitv of each, and its chances of pro-

ducing something better than itself. When culls are marketed they are

classed into as even looking lots as possible by both breeders and auc-

tioneers ; and, in consequence of this general demand for uniformity,

sheep-breeding is alwavs on the up grade ; with the satisfactory result

that Australia's wool sales attract the world's b'Uyers. Any one who
is sufficiently interested to glance at the flocks that are met with on the

various farms of the State cannot but be struck bv the evenness of size

and type apparent in each and he may thus be assisted towards realizing

the work that the sheep-breeders have done ; but let him turn to our

dairy herds, and ninetv per cent, of them will prove to be a mixture of

every breed in the di.strict, including even those Avhich have no claim to

possessing dairy qualities.

To establish comparative evenness of type in his cattle should be one

of the first steps taken by every stock-keeper, and this can only be effected

by systematic buying, and the use of ])ure-bred bulls. Unless circum-

stances such as are referred to later on should direct otherwise, the

choice of a bull bv the dairyman should be made in conformity with

whatever milking breed his cows show most relation to, and from a herd

where the stock have been carefully bred for dairy work for some years.

This choice should be made with great care; for it may mean much loss

of time if it should prove necessary to alter it afterwards. After being

used for about 2| years, the bull should be replaced with another of

the same breeding, so that the line of milking tlood introduced may be
continued with uniformity. As the weighing and testing of the milk
will have demonstrated which are the worst producers among the old
stock, these can be culled out and replaced by the heifers of improved
breeding as they come in ; and with a continuation of this method the

herd will thus be graded up both in appearance and production at the
same time.

Another matter to be commented on is that very few dairv-farmers

treat their business with the same general attention to detail as do those

who engage in other industries. On many farms most of the miTkTng
and general dairy work is done bv the women-folk or children; and in

consequence, if there should be but a small return from that branch less

notice is taken of it than if the work were done altogether by the men.
But even under these conditions it is equally important that as much as
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possible should be got out of each cow in return for labour and feed.

If this labour had to be hired, or feed purchased for the cows, in many
instances the dairying could not be carried on by reason of the number
of useless animals each herd contains ; but where these expenses have not

to be met by a direct cash outlay the question of profit is not so forcibly

presented, and is apt to be altogether overlooked.

Too much attention cannot be given to the fact that 6 quarts of milk

dailv, or 4 lbs. of butter weekly, is the lowest average return that a

dairy -farmer can afford to handle his cows for. Animals that do not

reach this average for their period of production should be disposed of,

and replaced as soon as possible with something more profitable. It

should be the aim of every dairyman to keep his cows in milk at least

nine months of the year ; and the sooner the above return is established

as the minimum basis in each herd the sooner will every herd be in a fair

way to become a reliable source of profit. The fact that some farmers

have found it possible to make even a small profit ty the haphazard
methods they ha\'e practised in the past may be taken as significant of

what may be expected by them if their work is carried on systematical] v.

Returning to the subject of breeds, the Milking Shorthorn under
favorable conditions stands as being all its supporters claim for it.

There are many authenticated records proving its capabilities both as a

milk and butter producer, and its appearance is a good guarantee to its

fattening qualities. There is however a matter which is too often over-

looked in studying dairy returns ; that is, the amount of food consumed
by each cow. A large return of produce does not necessarily mean a

large profit. Profit from a dairy cow is usually considered to be the

amount by which the value of the produce from the animal during a

stated period exceeds the cost of production as represented by the food

it has consumed. A large cow requires as a rule more food to sustain

its body than does a small one ; and therefore consumes more in propor-

tion to the quantity of milk she gives. This is a very important item

where any considerable amount of food has to be bought for the cows
yearly ; and it must also be reckoned with more or less under all condi-

tions. Also, as a certain amount of labour has to be expended with

every dairy herd in milking and general work it is customary to eliminate

this matter of labour from the estimate ; but this proceeding is ques-

tionable. Where the work of the herd includes anv housing or hand
feeding, the extra room required or weight of food carried per cow, as

well as the amount of capital invested and annual turnover, are items

which must te included when determining the relative values of large

and small dairy cows. Where suitable food can be proA'ided at low
cost and the question of room does not occur, the " general purpose

"

cow is undoubtedly worth considering ; but where housing and hand
feeding are necessarv big cows have little chance of successfully com-
peting with the smaller framed milking breeds.

The Ayrshire occupies a somewhat intermediate position between the

more bulky Shorthorn and the neatlv-proportioned Jersey. Its clean

bright colour and alert appearance assist towards its popularity. It has
been bred principally for a heavv milk yield ; but its various qualities

are more or less pronounced according to the attention that has teen paid
to them by the breeders of the several strains. It is of a medium size

and a strong constitution, is a class of cow that readily adapts itself

to most situations and conditions, and its fanciers are to be found extolling

its qualities side bv side with both Shorthorn and Jersey breeders.
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The Jersey is recognised tlie world over as standing unequalled as

a breed for the profitable production of butter; and latter-dav competitions

have proved that its breeders have also some right to claim for it the

same pre-eminent position as regards its milk yield. It is the smallest

of the three breeds mentioned, is extremelv docile, a good forager, and a
heavy continuous producer of the best quality of milk.

Bearing the foregoing facts in mind when considering the improvement
of such milking stock as are usually found on small farms where the

separator is used, and also on larger areas where the amount of sown
pasture land is proportionately small, there appears no quicker, cheaper,

or surer method to use in conjunction with culling than the introduc-

tion of Jersey hulls. Without both large acreage and good pasture

there is little chance of a dairyman making a success of two branches of

cattle raising ; so his efforts had better be concentrated towards that

which is most suited to his conditions, viz.—the production of rich milk.

Where large framed cattle have been in vogue previouslv, the ol>iections

usually raised bv farmers to the introduction of Jersev blood are em-
braced in two distinct and, to them, conclusive points. The first is the

assumption that the breed will not stand cold weather ; and the other

is that the bull calves so bred will not make into saleable steers.

The first charge is usually tased on the fact that unless a Jersey cow
in milk is either rugged or provided with shelter in cold weather she is

apt to fall off in condition. But a falling off in condition does not

necessarily mean a falling off in her milk supply. To the dairyman

who weighs and records the milk from each cow this peculiarity is easily

accounted for, as it is one of the chief characteristics of the Jersey cattle

that they are more disposed to uphold their milk yield under variations

of the weather than to retain their condition at its expense. On this

account the admirers of the breed claim for it the title of " the honest

Jersey
'

' ; inasmuch as, though otb.er cattle may by lessening their niilk

yield retain their condition, the Jersey can nearly always be depended

on to give full return at the pail for all food supplied. The farmer

who does not regularly weigh the milk from each of his cows is seldom

aware of this, for he has nothing but his memory to guide him, and
memory can hardly be relied on to this extent. The Jersey breed has

reached its highest state of excellence in England and the United States

of America, both of which countries are subject to much greater extremes

of temperature than Australia; and where, if there existed anv consti-

tutional weakness in the breed, it would soon te brought to light. There,

as here, however the result has been the opposite; and the Jersev has

far more supporters now among dairvmen than ever. Denmark is looked

on as the head-quarters of practical dairying in Europe, and there the

Jersev is in high favour. The largest dairy contest of recent years was
that iield at the St. Louis (U.S.A.) Exposition from i6th June to i.^th

October. 1904, when 45 cows cjmpeted for the prize offered for "the
economic production of butter-iat," and 74 cows for the prize for " the

economic production of milk," during the 120 days test. Both prizes

were won by a Jersey; and the 25 Jersey cows competing were far before

all others with an average of /^8 4s. 8d. per cow profit for butter pro-

duced during the 120 davs. The winning cow gave during that period

580 gallons of milk containing 280 lbs. of butter fat ; and the average

for the 25 Jerseys was roughly 498 gallons of milk, yielding 230 lbs.

of butter-fat per cow. This is a big average, but the figures are from
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the official records and are beyond question. The winner was 70 days

in milk when the test began ; and in her last 7 days she gave 32 gallons

of milk containing 17.3 lbs. of butter fat.

Coming closer to home we find the Jersey blood very prominent in

the herds of many of the .suburban dairymen, particularly in the southern

suburbs where cold winter winds are prevalent. The grazing areas there

are limited, and it is compulsory with the dairymen to have cows that

will produce the largest quantity of good quality milk at least cost; and
the Jersey is their choice. In anv country or climate where dairying

is carried on under profitable and scientific conditions this breed is in

evidence ; and w'hen any competition is held to test the quality of the

dairy stock, the Jerseys can always be depended on to make a good
showing, if they are not in every instance the actual winners. That
they also consume comparatively much less food than other cattle for the

quantity of milk produced was also conclusively proved bv the St. Louis

competition,—the 25 Jerseys there being superior to 28 of the next best

competing cows in this advantage.

The fact that the Jersey has been continuously bred for butter and
milk production for considerably over a century is the cause of the

wonderful prepotency which the bulls show in implanting the dairying

qualities of the breed in their offspring when used in crossing ; and each

succeeding cross of this blood that raises the grade of their stock nearer

to the pure Jersey usually shows improvement in the desired direction.

As to the size of the steers being against the use of the breed on a

dairy farm, this is only a' loss in imagination. Very few dairy-farmers

who raise their own stock can afford to waste grazing room in raising

steers. There has been many a steer sold from a farm at a good price

that would have paid still better if it had never been raised ; for its

food and room could have been put to better use. A well grown 3 year

old springer of a good milking strain is worth more to the dairyman

than any steer of the same age ; and if proper care is given it will

return him a yearly profit to the same value for several seasons after-

wards. All such calves as the small dairy-farmer does not require to

raise for future milking or breeding purposes he will most profitably dis-

pose of bv selling for whatever thev will bring as small vcalers at from
five to eight weeks old. The producer of milk and butter should leave

the raising of beef to those who have the combined acreage and natural

pasture for the purpose. Besides this actual gain in growing milkers

in place of b®ef there is therefore a very significant saving effected each
year in hand feeding by the farmer who has the smaller framed coavs

;

for dairy cattle must be so fed for some portion of each year if they are

to be kept up to their full limit of production; and, if to this saving is

added the very feasible probability of the Jersey cow giving a better

percentage of butter fat the year through than a coarser animal, she will

have sufficient in her favour to warrant her owner spending the price of

a rug on her many times over.

As previously suggested, this advocacy of the Jersey is not intended

to apply to the fortunate dairyman who has built up a line of large

framed milkers, and has both the extent and quality of grazing area to

profitably carry them ; but, where acreage is limited, and anv length\

term of hand feeding is necessary throughout the year, the Jersey is

without a doubt " the dairyman's cow."
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DISEASES OF FARM ANIMALS.
{Continued from page 6j.)

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer.

VII.—ACCIDENTS AND INJURIES.

FRACTURES—cwi^wmef?.

Broken Arm.—Fracture of the bone of the arm (the humerus) is fairly

common in horses (see Fig. 3) while fracture of the fore arm (the radius

and ulna) occurs most frequently in cows and the appearance presented by

the bones in the accompanying illustration (Figs. 10 and 11) is not uncom-
monly met with in cattle practice. The illustration is from a specimen

kindly lent by Mr. W. A. N. Robertson, G.iNI.V.C. , assistant veterinary

officer, Department of Agriculture.

Fij,'. 10. Broken fore arm bones (radius

and ulna) showing attempt at union

in displaced position, rendering the

limb short.

Fig. II. Broken fore arm bones (radius

and ulna) as in Fig. lo, but placed
in the proper ]>osition for effective

union.

Split Pastern.—This has already in part been dealt with in the

Chapter on Lameness (see page 371)- It often occurs without any appar-

ently adequate cause. A false step when galloping on hard ground or

over crab-holey country or when turning a sharp bend is a frequent cause.

It is usually the long pastern bone that is concerned and the fracture is

most often a perpendicular one. As a rule split pastern is not a very

serious affair. The part needs to be stiffly bandaged and kept completely

at rest. With such treatment in ordinary cases recovery may be expected

in three weeks or a month.

Broken Pelvis.—The pelvic bones may sustain fracture at almost any

part as a result of a fall or violent blow. The most frequent situations of

pelvic fractures are shown in the accompanying sketch (Fig. 17). The most
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serious form is when the fracture involves the socket of hip joint (the

cotyloid cavity or acetabulum). In this case there is great lameness and

it is practically permanent, for, in the process of union bone is deposited

around and within the joint, which is thereby rendered permanently stiff.

When fracture of the pelvis is suspected but .not confirmed by external

manipulation an internal examination should be made by introducing the

arm into the rectum, when most likely crackling movement (crepitation)

of the fractured bones, or at all events swelling and heat at the seat of

fracture may be felt.

Fig. 12. Split pastern

—

transverse and longi-

tudinal fracture.

Fig. 13. Double fracture of Fig. 14. Latero-longitudinal

head of long pastern fracture of long pastern

bone. bone.

15. Split pastern,

side fracture.

16. Split pastern,

fracture repaired.

Dropped Hip.—This is a condition in which the point of the hip (the

anterior spine of the ilium) is broken off. It usually results from a blow

such as may be sustained by contact with a door post when the animal is

rushing into the stable. It is seldom accompanied by serious lameness

but the muscles of the quarter may become wasted for a time, usually

the fracture unites without trouble or treatment of any kind. Sometimes
however a false joint is formed and the broken prominence is always move-
able. In all cases the displacement remains, i.e., the point of the hip is
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permanently " dropped." This is because of muscular action pulling down
the broken bone and preventing it resuming its natural position (see

Fig. 18.)

Pig. 17. Pelvis bone of horse, showing most frequent seats of fracture.—i.

Fracture of point of hip (anterior spine of ilium) or " dropped hip." 2. Frac-
ture of croup bone (posterior spine of ilium). 3. Fracture of shaft of ilium or
" broken hip bone." 4. Fracture of pubis bone. 4A. Fracture of shaft of
ischium bone. 5. "Broken hip joint" or fracture into socket of hip joint [aceta-
bulum). 6. Fracture of point of rump bone (ischhim)—" Broken rump " or "Flat
rump." 7. Longitudinal fracture of floor of pelvis. (After Dollar.)

Fig. 18. "Dropped hip." (After Hayes.)
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Fracture of the Patella or Stifle-cap.—This is often brought
about in the same way as dropped hip. In Australia it is also of common
occurrence in steeplechase horses and hunters because of the stiff unyielding

nature of the orthodox " post-and-rail " fences they are called upon to

jump. Frequently when a bold jumper is tiring he is apt to drag his

hindquarters over the top rail, and in doing so, especially if there is much
pace on, the violence with which the stifles strike the top rail is sufficient

to cause fracture of the patella. The fracture is usually a longi-

tudinal one and in some cases recovery takes place without a permanent
injury to the joint. Such a fracture is eminently one in which a blister

should be made to take the place of splints and bandages—bandaging of

the part being an impossibility. The foot on the fractured side should

be shod with a " patten " shoe—one with a high toe piece and heels so

that by the raising of the limb the stifle joint may be relaxed.

Broken Leg.—Strictly speaking by the term "broken leg" a fracture

of the bone between the stifle and hock joints (the tibia bone) is meant.
This bone on its inner aspect lies bare underneath the skin, unprotected
by muscular or other covering, and it is consequently very liable to be
fractured by the kicks of other horses. Of 1,082 fractures occurring
during four years amongst horses in the British Army 189 (or 17^ per
cent.) were fractures of the tibia. As previously mentioned the fracture

often occurs without displacement on account of the strong character of
the fibrous covering (periosteum). In such cases there will be slight lame-
ness and a limited swelling may appear in a few days (the provisional

callus). Perfect rest should be enjoined and the horse should not be
allowed to lie down as displacement is apt to occur when strain is put on
the bone in rising.

Fractured tibia with displacement is a very grave affair it being almost
impossible to keep the fractured bones at rest on account of muscular
action, the fact that the parts have no muscular or other support, and the

weight of the limb below.

^
The tibia is the most common .seat of " green-stick " fracture, the bone

being fractured half way through at the point where the blow is received
and then split from this cross fracture in an upward and downward
direction (see Fig. 2, page 58). With care in the direction of preventing
jerky strain on the bone for a few weeks this variety of fracture heals

without much trouble.

DISLOCATIONS.
A dislocation is an unnatural and persisting displacement of the tones

or parts of bones entering into the formation of a joint, as distinguished

from a luxation, which is a partial displacement which is not persistent—

•

one in which the bones slip back into their natural position at some part of

the movement of tne joint. These conditions are very rare in animals.

In horses the most common forms are:—Dislocation of the patella, dis-

location of the shoulder joint and knuckling over at the fetlock. These
conditions have already been dealt with in the Chapter on Lameness (see

pages 218, 369, and 470). The dislocation of the hip joint in cattle

known as " spaldering " has also been mentioned (page 470).

Dislocation of the trapezium bone of the knee and of the sesamoid
bones behind the fetlock has been met with rather frequently amongst
racehorses during recent years by Mr. S. O. Wood, V.S., of Caulfield.

The condition is a serious one, and although subject of cure with proper

treatment by bandaging, it is seldom that recovery is sufficiently perfect as

to admit of racing being resumed.
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Greyhounds are prone to dislocations of the small bones of the knee

and feet. The injury is sustained while turning suddenly in " wrench-

ing '" the hare or when racing on hard uneven or stony ground. The
dislocation is very easily set right but it is apt to recur, as indeed are all

dislocations, because of the fact that the binding ligaments of the joint

are generally sprained and, as explained elsewhere (page 262) ligaments

so affected become elongated and are therefore less capable of maintaining

the bones in proper position.

SPRAINS.
Some confusion exists as to the terms " sprain " and "strain." They

are often used synonymously but the difference will be understood when
it is explained that a strain is the act of stretching or over-exertion by
which a sprain is produced. The one is the cause, the other the effect.

A sprain may be defined as an injury of a muscle, tendon, ligam^ent, or

other stretchable structure resulting from excessive straining, pulling or

twisting whereby its fibres become over-stretched, disarranged or ruptured.

The sprains of defined character to which the horse is liable have been
givn detailed attention in the Chapter on Lameness (see pages 219, 259
to 264, 369, and 468, 469), and their treatment has also been indicated

at the same place (pages 220, 259, 264, 370, 468, 469).

WOUNDS.
Wounds vary in gravity according to (a) their size and situation (b)

the tissue wounded and (c) their shape and the manner of their infliction.

Large wounds are not necessarily the worst, indeed a small punctured

wound is often, it may almost be said always, a source of greater trouble

than a large open wound, but other things being equal the larger the wound
the more serious it is and the greater the length of time which will be
occupied in its repair and treatment. Wounds in the vicinity of joints

are usually serious not only on account of the danger of extension into the
joint but also because the motion of the joint hinders repair ; in fact the

greater the movement to which the surfaces of the wound are subjected
the greater are the difficulties of successful treatment.

Flesh wounds are infinitely less serious than those in which tendons,
ligaments, bones or large blood vessels are involved, and, within limits,

the richer the blood supply of a part the quicker will healing proceed.

Varieties of Wounds.

According to shape and manner of infliction, wounds are classified into
three kinds—incised wounds, punctured wounds, and lacerated wounds.

Incised wounds are those made with a clean-cutting agent such as a
knife, glass, sharp stones or iron and the like. Their depth may vary
but the opening is usually larger than the cavity. Beyond the general
treatment given below, the special treatment required for this class of
wound is that severed surfaces should be brought together evenly and
maintained in that position. According to the part affected this may be
done by stitches or sutures (page 71, Vol. V.) or bv the use of plasters
or by the application of pressure by means of bandages. In wounds on
the limbs the use of bandages, even after stitching, is often beneficial, as
by their aid better apposition of the wound surfaces is maintained and the
strain on the stitches is lessened.

Punctured wounds are those " produced bv the penetration of a
sharp or blunt pointed instrument usuallv to a depth disproportionate
to the aperture of entrance" (Williams). Thev are much more serious
than incised wounds for the main reason that any discharge is likely to be
imprisoned, and, germs having been introduced at the time of infliction
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of the wound, the formation of matter (pus) is encouraged and often pro-

ceeds to the extent of abscess formation, or bur"owing into surrounding
tissues. If the discharges are of a toxic character they are liable to be
absorbed and produce some form of blood poisoning (septicaemia) or, as

v.'hen the Tetanus (lockjaw) germ has been introduced, some specific

disease. The untoward conditions instanced are more likely to occur when
the puncture is in a downward direction because the wound fluids then

receive no assistance from gravity in discharging. In such cases it is

necessary to enlarge the external wound by a downward stroke of the knife
for such a distance and in such a direction as will allow the outflow of anv
discharge. Gun-shot or bullet wounds may be classed as punctured wounds
and they require the same treatment.

Lacerated Wounds.—A good example of this type of wound is seen

in " broken knees." The edges and surfaces of the wound are torn and
bruised, and present a ragged or shredded appearance. Such wounds are

most often " dirty '' and almost always result in pus formation.

The Healing of Wounds.

Simple clean cut wounds may heal by either of the processes " im-

mediate union" or "'primary adhesion." The former occurs when the

bleeding is slight and the cut surfaces are brought into exact apposition.

The severed ends of the blood vessels unite and the blood flow through
tnem is re-established. Minor surface cuts on a man's hand often heal

in this way but wounds in the lower animals are seldom, if ever, so healed.

In primary adhesion the wound surfaces become gummed over with an

exudate of lymph from the small blood vessels of the cut tissues. Ad-
hesion of the surfaces is thus produced and maintained until new cells are

formed by which permanent union is effected.
. This method of healing

is also rare in animals.

The most common method of healing is by the process known as
" granulation." In this process there is growth of new tissue called

scar tissue which forms bv cell-proliferation and which ultimately becomes
organised or permeated with blood vessels and nerves. This scar tissue

is at first soft, tender and easily bled and is called granulation tissue. In

the case of a gaping wound it gradually fills up the wound from the

bottom to the surface level. At times the growth may extend so as to

^tand out beyond the lips of the wound and produce the condition known
as " proud flesh." In a wound in which the cut surfaces are oppo.sed to

each other the two layers of granulation tissue come together and unite bv

mutual pressure and the formation of blood vessels. The new scar tissue

on the surface of a healing wound gradually hardens and acts as a false

cuticle forming a "scar" or "cicatrix." It is a peculiar property of

scar tissue that for a lengthened period it undergoes contraction, and so

scars gradually lessen and in the case of small wounds become practically

obliterated in time.

Healing under a scab is perhaps the most salutary method of heal-

ing, the scab preventing the introduction of germs, dirt, and other foreign

matter and forming a natural protection against cold, wet and other

adverse external influences. The scab is formed by the drying of the

gummy fluids (lymph) and blood and pus which ooze from the wound
surfaces and, except disturbed by violence, it usually remains attached

until the citatrix is suflficiently hardened to withstand exposure.

Treatn]ent of Wouqds.

The sine qua non in the treatment of all woimds, and especiallv of

severe wounds, whether they be incised, punctured, lacerated, or bruised.
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is that they should be kept clean. If this is not done, a surface is afforded

for the lodgment and multiplication of atmospheric and putrefactive

germs, which by their multiplication and destructive action cause an un-

healthiness of the raw surfaces, and a more or less complete stoppage of

the healing process. To prevent this, it is advisable that the wound in

(he first instance should be gently sponged with lukewarm water, in which

is dissolved a little carbolic acid (a tablespoonful of acia to a pint of

water), to remove the dirt and blood clots, and afterwards anti-septic

lotions or powders, should be applied once or twice a day.

It is important to prevent "pocketing" of any discharge there may
be. This is always apt to occur when the wound runs in a downward
direction, and allows the matter or discharge to gravitate and become

imprisoned. If the discharge is at all unhealthy or has an offensive smell,

and is not allowed to drain away, it permeates the surrounding tissues, and

so causes mortification or spreading gangrene, or it may become absorbed

into the blood stream, causing blood poisoning (septicaemia), in either of

which cases death speedily results. This "pocketing" most commonly
occurs in punctured and lacerated wounds, and it is always necessary,

provided the discharge is at all excessive, to give the matter vent, either

by making an independent opening on a level with or below the bottom of

the wound, or by increasing the external opening of the wound sufficiently

in a downward direction to allow the discharge to drain away.

All dressings for wounds should be of an antiseptic nature, and free

from irritating properties. Dry dressings are by far the best, the advan-

tage being that they form a protective covering for the wound, and so

simulate the best form of healing—under a scab; but if a wound is deep,

it will be necessary to use a liquid dressing and a syringe (pewter or

glass) to force it to the bottom.

Wound Lotions.—A .solution of pure carbolic acid (one part to 20

or 40 of water according to the foulness of the wound) forms a simple,

and one of the best anti-septic lotions. Similar strength solutions of

creolin, lysol, and eucalyptene are equally good and they have the added

advantage of blending well with the fluids of the wound. Boracic acid

(i in 20 of water) is an effective and non-irritant antiseptic for tender

surfaces or tissues. Carbolic oil, once so largely used, is not so good

as an antiseptic but on account of its adhesiveness it forms a good protec-

tive covering for dry wounds.

Wound Powders.—One part of iodoform, and eight of prepared

chalk, form a splendid dry dressing, to be dusted on to wounds. If the

discharge is excessive, four parts of tannin or oxide of zinc may be sub-

stituted for four parts of the chalk. When these medicam^ts are not

available the ordinary disinfectant powders used for household purposes

form a very good dry dressing, as also does powdered lime. If, whem a

wound has begun to heal, there is a large gap to fill up, the application of

iodoform alooe will be found to hasten the filling-up process considerably.

It stimulates the formation of granulation tissue.

When a wound has been allowed to become unhealthy and foul-smelling

(in which case the fatal consequences previously mentioned are always to

be feared), the best treatment is to thoroughly irrigate it, at least twice a

day, with a watery solution of corrosive sublimate of strength varying

from one part of the drug to 100 of water to one part to 1,000, until the

smell is removed, and the discharge assumes a thicker and more healthy

appearance. When the presence of grit, splinters, or other foreign body

is suspected in the wound, the application of warm bran poultices for a

few days is advisable. They should be frequently changed, and never

allowed to become sour.
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In addition to the local treatment it may be necessary to give internallv

mild laxatives (Epsom salts from four to eight ounces) every other day
until all tendency to fever and inflammation has passed away, and during

this time the diet should consist of sloppy bran mashes or green stuft'.

For the arrest of bleeding from wounds, the stitching or suturing of

wounds and antiseptic surgical methods see pages 55, 60, and 71 (Vol. V.).

SPECIAL WOUNDS.
While the above remarks concerning wounds may suffice as general

information on wounds, it becomes necessary to describe in detail certain

commonly met with wounds of special character. This because successful

treatment of them depends so largely on a proper knowledge of their

nature. Their treatment also, as will be seen, necessitates considerable

variation from that outlined above. The most important of these special

wounds are as follow :
—

Oper] Joir]t.

An open joint is a wound in the neighbourhood of a joint which has

penetrated through the capsular ligament into the cavity of the joint. It

is always accompanied by the flow of the lubricating fluid of the joint

—

synovia or joint oil, and by reason of the difficulty in closing the opening

while the flow continues it is one of the most serious injuries which can

be sustained by any animal. It frequently results in complete anchylosis

or stiffening of the joint, so rendering the animal permanently useless

;

and the constitutional disturbance resulting from the local pain and in-

flammation is often so acute as to cause the death of the animal. The
knee, the hock and the fetlock are the joints most frequently concerned

and on account of the great amount of movement occurring_ in them the

condition is always a serious one. When occurring in joints with less

movement or which can be kept in a state of comparative rest recovery is

more likely.

Open joint may be caused either directly by puncture of the capsular

ligament at the time the wound is inflicted or indirectly from a previously

existing wound by softening of the tissues and ulceration through the

capsule. Sometimes it is caused by unskilful probing of a wound near

a joint.

Symptoms.—At first the discharge is natural joint-oil—a clear trans-

parent straw-coloured fluid having the consistence of white-of-egg and
exhibiting a gummy stickiness when rubbed between finger and thumb.

Later on it becomes thicker, yellow in colour and quickly coagulates on

exposure to the air. In the meantime the joint becomes very painful,

hot and swollen, general febrile symptoms are manifested, there is great

distress and much falling off^ in condition.

Treatment.—The principles of treatment are:
—"First, the synovial

cavity must be thoroughly drained; .secondly, the joint must be kept

perfectly at rest, and firmly fixed; and thirdly, the discharges must be

prevented from decomposing bv some efficient system of antiseptic treat-

ment." (Erichsen.)

The details of treatment may be best conveyed by describing the

treatment of an imaginary case—First, give the horse a dose of purgative

medicine—either an aloetic physic ball or a drench of Epsom salts (10

to 12 ounces) in solution. This is best done at this stage as later on the

giving of medicine will disturb the animal too much and he may not be

induced to take salts in the food when feverish. If the wound is dirtv
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it must be washed and sluiced or syringed with recently boiled water

containing an antiseptic (corrosive sublimate, a dram to half a gallon of

water; or carbolic acid, half ounce to pint of water). Pure iodoform or

a half-and-half mixture of tannin and iodoform (tannoform) should then

be thickly applied or plugged in (if a punctured wound the dressing may
be introduced by means of a gelatine capsule). This dry dressing should

be firmly covered with a pledget of antiseptic cotton wool to keep it in

position. A moderately tight bandage may then be applied and means

taken to limit the movement of the joint (fracture splints may be used).

The dressing need not be repeated for a couple of days unless the dis-

charge is so profuse as to soak through the bandage. It should be very

carefully removed, disturbing the edges of the wound as little as

possible. Repeat the dry dressing and rebandage. Iodoform serves a

treble purpose in such cases; it forms a dry dressmg, it is an admirable

antiseptic and, as elsewhere stated, it hastens the filling up of the wound
and the consequent stoppage of synovial flow by promoting formation

of granulation tissue. Boracic acid or dry lime may be used if iodoform

is not available.

Sometimes it serves well to apply a blister all round the wound in

the first instance, the object in view being two-fold ; the swelling conse-

quent on blistering helps to fill up the wound and arrest the flow of

joint oil and it also assists in retarding movement in the joint.

Open Bursae aqd Tendon Sheaths.

Wounds into the sheath of tendons and into bur.sae over which tendons

play also allow of the discharge of the lubricating synovia, but they are

by no means so serious as open joints and usually heal rapidly under the

treatment advised for that condition.

Brol^en Knees.

By this term is meant a wound existing on the front aspect of the

knees of horses generally caused by falling. Horses with low tripping

action and those which stand with the fore legs far back underneath
the body or w^hich are calf-kneed are the most liable to sustain this injury.

The gravity of the condition varies considerably. It may be :

—

{a) A mere abrasion of the skin with the under skin (dermis) and
roots of hair uninjured. In such cases a thin layer of the surface skin

(epidermis) usually sloughs off and leaves a temporary mark, which how-
ever vanishes before long.

{h) A cut through the skin. In such cases there may be a downward
dissection of the skin forming a flap in which discharges or foreign
matter may pocket. As special treatment an incision will require to be
rnade in the centre of the flap at its lowest point to allow of drainage of
discharges.

{c) Laceration of skin and opening of sheath or bursae of tendon. A
very awkward condition necessitating the maintenance of the knee in a
state of complete rest for recovery to occur.

{d) Laceration of skin, tendon and capsular ligament of knee joint
exposing the knee bones and forming an open joint. A grave and often
incurable condition.

The Treatment will vary with the .severitv of the wound. In the
less severe cases the injured part should be bathed with tepid water until
all the grit and dirt has been gently but thorough! v removed, and if the
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pain is very severe this bathing should be continued two or thiee times

a uay. If the wound is at all deep, it should be anointed with carbolic

oil (strength, i in 20), and afterwards a strip of lint soaked in the oil

should be applied and kept in position by a lightly-applied bandage.
For success in treating the graver conditions it is a necessity to restrict

the movement of the knee as much as possible. To this end it is a good
plan to bandage a wooden or leather splint on to the back of the leg,

extending from half way down the arm to half way down the cannon
bone (see page 266). Stitches are, as a rule, not of much value, and when
had recourse to, if the splints are not used, are torn out on the least

movement of the joint. Occasionally a little proud flesh may appear,

and should be removed by two or three gentle applications of lunar

caustic. Dry^ wound dressing should be applied with a pledget of tow

or cotton wool and bandaged in position. In cases of " open joint
"

(see page 157) it is advisable to first of all irrigate with a i in 500
solution of corrosive sublimate and afterwards block up the wound with

pure iodoform pressed and kept in position with cotton wool and bandages.

All irritant applications should be avoided, at least until the wound has

thoroughly healed and the inflammation subsided, when the application

of a mild blister will assist in removing any swelling which remains, and
will also promote the growth of hair.

Occasionallv the injurv is so severe as to give rise to more or less

fever, which will have to be controlled by the giving of mild laxative

and febrifuge medicine (three to four ounces of salts daily), together

with about a teaspoonful of saltpetre. This medicine can be given in

the feed, which should always for a few days at the first be in the form of

sloppy bran mashes, green stuff, or other soft food.

Broken knees very commonly leave, after healing, some evidence of
their previous existence, which may or may not constitute unsoundness.

Be the blemish ever so small, however, it should be looked upon with

suspicion, as indicative in many cases of a tendency to stumble.

Speedy Cut.

By "speedy cut" is meant a wound or bruise on the inside of the

fore limb near the knee caused by the hitting of the part with the foot

of the opposite limb. " Buck-kneed " horses or those which stand " in

at the knees " are particularly liable to this injur)-, the inner prominence

of the knee of such horses being brought into the line of action of the

opposite foot during progression, especially if the horse has high knee action

at the trot. jn. speedy cutting horse is always dangerous to ride or drive

on account of his liability to stumble and fail, and moreover he is either

intermittently lame or liable to become lame at any moment (see page

260). Sometimes in young horses speedy cutting is a sign of muscular

weakness and tendency to it passes away on the acquirement of firm

condition.

Symptoms.—^The injury may be either a wound or bruise. In the

latter case there is local heat pain and swelling and in severe cases an

abscess mav form. Sudden lameness occurs on the infliction of the

blow.

Treatment.—When wounded. Friar's balsam (compound tincture of

benzoin) is a good application. For a bruise in the early stages cooling

applications are best and one or other of the following lotions may be

used :

—

White Lotion.—Sulphate of zinc and sugar of lead (subacetate) of

each one ounce ; water one auart.
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Arnica and Camphor Lotion.—Tincture of arnica one ounce, spirits

of camphor two ounces, water one pint.

If an abscess forms it should be lanced at the lowest part, and after

draining should be injected with an antiseptic lotion such as :—Carbolic

acid, half-ounce, water one pint. If a swelling remains after the acute

symptoms have subsided blistering with red mercury ointment (page 75,

Vol. V.) will be necessary.

Prevention.—Horses addicted to speedy cutting should never be

shod with the shoe flush with the wall on the inside. The inner web of

the shoe should be raised and as few nails as possible used on the inside.

l>eather boots shaped to protect the inner aspect of the knee at the seat

of the injury and padded with cloth or felt tO' lessen the jar of the blow
are often necessary in spite of their unsightliness.

Wounds fron] Brushing.

Brushing is the act of hitting the fetlock on the inside with the

opposite foot. When happening in the fore limb it is generally due to

defective conformation, " lady-toed " horses being particularly liable.

The out -turning of the toes tends to throw the fetlock inwards and so into

a position in which it is more likely to be struck by the opposite foot.

When occurring behind it is most often due to muscular fatigue and want

of condition, although some aged horses in full work persistently brush

behind.

The severity of the wound or bruise varies considerably and treatment,

of a similar character to that recommended for speedy cutting, should be

modified accordingly.

Prevention.—Shoeing with tips or three quarter shoes often effec-

tually prevents brushing. Lowering the outside wall of the hoof or

thickening the inside web of the shoe, so that the fetlock may be thrown

outwards away from the line of action of the opposite foot, is also to be

recommended, and the hoof ought never to be allowed to grow long.

The shoes should be removed at short intervals, every three weeks say,

and care taken that the clinches of the inside nails are well sunken. For
persistent brushing the use of brushing boots so affixed as to protect the

part liable to injury is essential. Sometimes a stout India rubber ring is

worn above the fetlock to prevent it being struck by the opposite foot,

and although unsightly it is often effective.

Wounds fron] Over-reach.

Overreaching ordinarily consists in striking sonie part of the fore limb

with the hind shoe or foot. The blow is usually inflicted on the coronet

at the heels just at the junction of skin and hoof but sometimes the skin

covering the back tendons above the fetlock is cut and torn. It is during

the gallop that the injury is most often sustained. In race horses a

peculiar kind of overreach, if it may be so called is sometimes observed.

The wounds are on the inside of the thigh above the hock and are

evidently caused by the parts striking against the back-turned shoes of
the fore feet towards the end of a tiring gallop when, from fatigue, the

fore feet are not lifted forward in time to be out of the way of the

advancing hind limbs.

Treatment similar to that recommended for speedy cutting and
brushing should be carried out, and with hor-ses having a tendency to

injure themselves in this way bandages or guards of cloth,, leather or
rubber .should be worn over the seat of the injury.

{To be continued.)
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SORGHUM POLSONmCI.

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer.

Numerous fatalities of both horses and cattle have been recorded as a

result of feeding too plentifully on plants of the sorghum family when in

a green state. In years past the trouble was attributed to the animals
being affected with hoven or tympanitis through the formation of gases bv

the fermentation of the excess of green food. Later on it was put forward
by authorities in India that the fatalities were due to the excess of saltpetre

(nitrate of potash) which is present in large quantities in the plant tissues

of young sorghums, especially during dry periods ; but the deaths occur

too suddenly, and saltpetre, even if it were not quickly excreted but
accumulated in large amount, is so slightly poisonous that the theory was
quickly abandoned as untenable.

Recent investigations, particularlv those conducted by the Scientific

Department of the Imperial Institute in 1902* have however resulted in the

discovery of prussic acid and cyanide of potassium in the young sorghum
plants in the proportion of 0.2 per cent., and it is apparently capable of

proof that it is to the toxic effect of these poisons that the sudden and
rapid mortalities are due. The prussic acid is present in dangerous
amount only in certain stages of growth (from five weeks to seven weeks
usually) and disappears gradually shortly after the blos.soming stage, when
the ear begins to form ; and has completely disappeared when the seed is

ripe. It also disappears on drying shortly after being cut. Prussic

acid is a very volatile substance and it apparently quickly evaporates when
the plant cells are dying and therefore incapable of elaborating more of it.

Its presence would appear to be in inverse ratio to the vigor of growth
of the plant. It is found in increased quantitv during dry seasons and is

almost absent in plants grown quickly on moist land. Stunted crops and
crops that have had uneven growth or a check during growth are most
likely to contain poisonous quantities of prussic acid. Second growth

is also more dangerous than first growth. Unfortunately it is just such

crops as are the most dangerous that a farmer is tempted to graze off,

arguing that a stunted crop or second growth is not worth the bother of

cutting. All varieties of the sorghum family are liable to contain the

poison—none are immune. When grown on land rich in nitrogenous

elements (e.g., when manured with nitrate of soda) the amount of poison

is increased and by experiment it has been shown that 4 lbs. of .sorghum

so grown contain sufficient prussic acid to poison an ordinary cow.

Prevention.—To avoid poisoning accidents when feeding sorghums

it is advisable to adhere to the following rules:—

-

1. Never allow stock to have access to growing crops of sorghum,

millet, amber cane, Dhoura or Egyptian corn, Kaffir corn, or other plant of

the sorghum family. Apart from the danger of poisoning the practice

of grazing the crop is a wasteful one.

2. Never feed newly cut sorghum at any stage nf its growth, but always

allow it to dry or " wilt" for one or two days. If the atmosphere is

dry and sunnv the danger will disappear more quickly.

3. Never feed immature growth. Feed only in the green state crops

which have blossomed and are forming grain.

* Proceedings of Royal Society, London, June, igoa.

925. K
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4. Only use that sorghum as green feed which has been grown
vigorously on moist land. Stunted crops off dry land should be made
into hay or ensilage before use.

5. Let the allowance be always moderate in amount with a due propor-

tion of other foods.

Treatment.—It will be obvious that on account of the rapidity with

which death occurs that treatment ot affected animals is of little avail.

The line of treatment promising best results is the prompt giving of

ammonia stimulants. Allow continuous inhalation of ammonia gas from

strong fluid ammonia (Liq. Amnion. Fort.) and give as a drench dissolved

in cold water i oz. (or even larger doses) of carbonate of ammonium every

/hour. This latter will have a pronounced beneficent effect on the hoven

(tympanitis) which usually accompanies the poisoning. The dose men-

tioned is for cattle ; for horses half that quantity and for sheep and pigs

proportionately less will suffice. If carbonate of ammonium is not to hand

ordinary baking soda will have the same effect on the hoven, but it has no

stimulant properties, and consequently is not a physiological antidote for

the poison, as is carbonate of ammonium.

TYPES OF EWES FOR LAMB RAISING.

H. W . Ham, Sheep Expert.

Farmers on the look out for breeding fat lambs find the right class

difficult to obtain. During February and March is usually a good time

to buy, for when rain comes prices go higher, and as half and three-quarter

bred ewes take the rams late, it is yet time to see that the right shaped
rams are with them. It is too often the case in dealers' lots, to find very

poor specimens of the various breeds joined with them, in order to say they

are in lamb. On good healthy country this second rate quality may some-

times pay, but to nothing like the extent it would do if both sides had
been the right class. For the purpose of lamb-raising it is better in most
cases to buy good shaped young half-bred ewes at a fair price than to buy
fine comebacks or Merinoes at less money. It is true coarse wool is now
lower in value, but the price per head for the lamb for the time kept

comes first, and weight of useful wool per head next. The class desired

is found in the half-bred ewe, when from nice round barrelled Merino
ewes by Lincoln or Leicester rams.

Consequent on the class referred to being scarce many farmers are

forced to take fine comebacks and Merinoes. In this case if they are

mated with good shaped Lincoln rams a fairly early maturing lamb will

be the result, and the ewe lambs Avill be worth holding if the season turns

bad. They will make ideal ewes for future lamb-raising either for the

grazier or the farmer. Many of them will of course come rather strong

m the grade of wool for present market conditions. This grade of wool
may be down in price for a few years now, but if the sheep suit the situa-

tion and the purpose of the breeder this fact should not alone be the cause
of changing; they are bulky cutters and will pav well. With ewes of

this class, rough in the wool and rather coarse in flesh, there is no cross for

all round purposes, to equal a good fleeced thick fleshed Shropshire
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(unless it is a Southdown and a good fleeced one is not easily obtained).

This cross brings the fleece to a grade that is used largely in the manufac-
ture of goods for the middle and lower classes and consequently there is

always a certain market at fair prices. It is the true farmer's cross; a

hne comeback under his conditions of feeding on fodder crops and stubbles

IS too delicate a fibre to stand the dust and rubbing that a farmer's flock

undergoes—a stronger fibre stands punishment better. Fine comebacks
and Merinoes want cleaner conditions to get the price per pound that is

necessary to get to make up the difference for weight per head that good
crossbreds will give. Some of our leading Merino flocks of course, cut

equal to crossbreds, but these are out of the question with the average
farmer.

Generally speaking fine crossbreds and Merinoes should be mated with

longwool rams. It improves the colour of the mutton for export and
gives a bulky payable fleece. It does not matter a great deal which of

the longwool breeds are used, whichever are the best girthed and level

shouldered, combined with good style and covering of fleece, will be found

in the end to give the best results regardless of whether thev are Lincolns or

Leicesters. Still, Lincolns are wool-growers' sheep to a greater extent

than the Leicesters.

At best, Shropshires are only a fair fleeced breed, but it is when thev

are mated with crossbred ewes with a long and bulkv staple such as the

Lincoln-Merino cross, that the half Shropshire inherits most of the bulk
and length of staple from the ewes. If the ewes are bv Leicester r.^.ms

from a plain clean pointed line of Merinoes then the Shropshire ram should

be a well covered one, as well as good girthed, in order to correct some-
what the thinness of undercovering and bareness of points which is always

a result of careless Leicester crossing.

Now that many of our Merino breeders are going to the extreme in

plain bodied Merinoes, many of the cull ewes, which the farmer generally

buys, will be bare legged and bare faced. The demand for longwool

rams has brought out lots of bare sheep that when mated to the cull ewes

wuU only increase the evil. It is wonderful where all the longwool rams

come from in such a short space of time ; three years ago they were very

scarce, and now thev are about in hundreds, for second class breeders kept

anv white faced ram lambs from their crossbred ewes when the demand
came about.

Some farmers on well improved freehold properties are now nj-oving

that with half Shropshire ewes from good first cross Lincoln-Merinoes, it

works well to keep to pure Shropshire ram.s every season, using only good

fleeced and shapelv ones. Sheep bred this way cut valuable fleeces of

medium grade, and each generation they are crossed by pure Shropshire
brings them nearer to the ideal farmer's sheep. Each year those farmers

fatten and sell the wether lambs, worst ewe lambs, and cast ewes.

Shropshire-Merino is not a good cross, but there has been a lot of this

crossing done. It is best to cross again with longwools ; otherwise there

IS not sufficient width of frame nor bulk of fleece to be profitable to the

farmer. In fact, if the sheep are from narrow forequartered, woolly

headed, short stapled Merinoes, they are far from a good class of sheep ;

and if by woolly headed, weak necked Shropshires, inferior in wool, as

the majority of so-called Shropshires have been, then they are about as un-

profitable a sheep as it is possible to find. Descendants from the latter

can be only third qualitv freezers and it takes a long time to get them to

F 2
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that ; they are always lean forequartered, no matter how they may be

covered on the hind parts.

For some cold districts fine comebacks are best suited, and this must

always have an influence, for in such situations, the coarse crossbreds are

at a disadvantage in the winter, their size being too great to keep in good
condition on scanty feed. For graziers on light carrying second class

country, a comparatively small sheep is required, such as fine comebacks

or thick set Merinoes ; for small farmers Southdowns or Shropshires.

There are of course tracts of country where it is an uphill game to raise

any cross or breed successfully, being particularly liable to diseases due

to excessive rainfall and faulty drainage, &c.

MAIZE GROWING EXPERIMENTS.
/. M. B. Connor, Dairy Supervisor.

On the 19th October last, with the object of ascertaining by practical

experience and observation the most profitable maize to grow for fodder
and seed purposes respectively, nine varieties of maize obtained from the
Department were planted, viz. :

—
Atnerican Varieties.—Hickory King, Triumph Flint, North-Western

Dent, Boone County Special.

Victorian Varieties.—Flat Red, Ninety Day.
Sydney Varieties.—Flat Red, W.hite Horse Tooth, Yellow Moruya.
Preparation of the Seed Bed.—The experiment was conducted on

a very poor light sandy soil with a red clay subsoil (see analysis on page
168). The plot was dug twice a spit deep, and farmyard manure that had
been exposed to the weather for three years was dug in. Before the seed
was planted, the ground was thoroughly pulverized and worked up to a
very fine tilth, and marked oif into check rows 2 ft. 6 in. apart, two seeds
being dropped into a hole three inches deep at each intersection.

Growth.—Every seed germinated, and threw up a strong healthy plant.

Triumph Flint was the first to show through, nine days after planting,

the ground having been kept constantly stirred with the hoe. As the plants
came up, the weakest was pulled up, and only one stalk allowed to remain.

On the 29th October there were 78 points of rain, 3rd November 60
points, 17th November 80 points. Up to the i8th November, the North-
western Dent was the highest, and showed the most vigorous growth and
stooling properties, the Victorian Flat Red and Sydney Flat Red varieties

coming a close second.

On 22nd November, a thunderstorm registered 47 points. On the

4th December, nearly every plant of the Triumph Flint had stooled,

but showed a more delicate green in its foliage than the other varieties.

The North Western Dent up to this time was a vigorous grower, showing
a deep green colour with plenty of foliage. Some of the plants of Boone
County Special were short of growth and delicate looking. The Victorian

Flat Red had made vigorous growth, was a good colour, and next in

abundance of flag to North Western Dent.
On 14th December, Triumph Flint and North Western Dent com-

menced to flower (4 feet high). During the latter part of that month a
couple of days of rain (4 inches) was a great help.
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On 10th January, Hickory King (8 feet high and starting to flower)

had stooled out considerably, showing abundance of foliage, and great

thickness of stem. Boone County Special (9 feet high) was looking
splendid, showing great bulk of fodder, and stooling freely. Triumph
Flint and North Western Dent (4 ft. 6 in. high) were starting to cob, no
foliage. The other varieties averaged 7 ft. 6 in. high, and all showed

BIRD S EVE VIEW OF THE EXPERIMENTAL PLOT.

good growth, with plenty of broad leaves. The Sydney White Horse
Tooth, Victorian Flat Red. and Yellow jMoruya, were 8 feet high, and
had not yet started to flower. The Ninety Day was cobbing, but its

height (4 feet) and foliage were poor.

Continuous Cultivation Essential.

During the whole of this time the rows were hoed once a week to si

uniform depth of 2 inches and the moisture thereby considerably con-

served. By continuous stirring of the surface soil, it was found that the

loose mulch, especially during the hottest days (106 deg. to 112 deg. in

the shade) was of great value. Cultivation deeper than between 2 and 3

inches injured some of the surface roots, and the plant showed a check

in growth at once. This prompted examination of the roots of the plants

at different periods of their growth. It would appear that the deep roots
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of the maize plant anchor it to the soil and enable it to stand up against

adverse winds and to maintain its upright position, and in a luxuriantly

growing crop like the one under review (10 ft. 6 in. high in places), the

roots must necessarily go down a good depth.

On examining the root system of these plants at matuirty, I found that

the layer roots, which spread laterally in all directions, reached easily

from 18 inches to 2 feet, while the rootlets and root ha;rs were so close

and numerous as almost to defy description. When the plant has fully

matured the root system has become so extensive and involved that it

is a complete network.

PLOT OF HICKORY KING, AN IMPORTED VARIETY.

Any one who will take the trouble to wash away the soil from the roots

of a maize plant, will readily observe how wonderful it is, and how easily

one may understand the power of the plant to withstand drought and to-

build up so large a structure and bulk of feeding matter in such a short

time.

From observations made, it was apparent that deep cultivation is in-

jurious to the plant, causing the destruction of the surface feeding roots,

checking the growth and thereby reducing the bulk of the crop. What
applies to this particular plant will apply in a more or less degree to other
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crops with roots close to the surface, and a shallow surface mulch of fine

soil is as effective in conserving moisture as a deeper one.

The great difference in height and bulk of fodder secured from the

nine different varieties of maize grown under precisely the same cultivation

and climatic conditions, will be readily observed by the aid of the accom-
panying illustrations. The photographs were taken on January 20th, three

months after planting, and on the morning after the record visitation of

the hot spells of weather ranging from 102 deg. to 112 deg. in the shade.

AVERAGE SAMPLE OF EACH OF THE VARIETIES GROWN.

<i) Hickory King, (2) Yellow Moruya, (3) Sydney Flat Red, (4) White Horse
Tooth, (5) Boone County Special, (6) Victorian Flat Red, (7) North Western
Dent, (8) Triumph Flint, (9) Ninety Day.

Notwithstanding this aggregation of excessively hot days the soil, 3
inches under the surface mulch, was perfectly moist ; and the plants
showed no check in their luxuriant growth. This speaks volumes for the

continuous surface cultivation of the soil, as the maize received no artificial

moisture during the whole of this trving period.

A leading dairyman who witnessed the measurement of the Hickory
King variety (10 ft. 4 in.) and Boone County Special (10 ft. 6 in.) was
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surprised at the luxuriant growth of fodder, and the effectiveness of a loose

soil mulch in conserving of moisture in the soil ; he was fully convinced of

the great advantage to be gained by planting maize in drills and cultivat-

ing between the rows.

The following particulars as to the actual stools thrown up from each
variety are here recorded for general information.
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portion of the crop of each variety grown on a similar area was cut,

weighed and analysed, with the result shown in the following table :-^

AxALVsis OF Maize (9 varieties\*
The clieniical composition is shown in jirrcentages of the whole.

Varietj'.

Weight per acre

Moisture
Ash ..

Albunienoids
j

Totil
Amides j Protein
Crude Fibre
Nitrogen, free extract,

starch, sugar, &c.
Ether extract, fat and
colouring matter

•

X. so

£5

26 tons
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bian as containing—protein, 11.2 per cent. ; carbohydrates, 42.2 per cent. ;

fats, 2.5 per cent. ; and allowing it to be worth is. per bushel or ^5 12s.

BOONE COUNTY SPECIAL (IMPORTED) AND LOCAL VARIETIES.

I, 2 and 3, Boone County Special ; 4, Victorian Flat Red; 5, Sydney Flat Red,

6, White Horse Tooth.

per ton, then the commercial value per acre of the different varieties is

as shown in the following table :

—

Table Showing Values, Wei<;ht ant) Feeding Properties Combined.
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Each farmer can best calculate for himself what is the cost per acre

of growing, harvesting, and feeding maize at per acre and can then calculate

the saving that he will effect by growing maize over feeding purchased
bran. Take the very poorest of the above yields (Victorian Flat Red)
and it will be scarcely contended that the cost of growing and feeding it

will approach the return yielded (;^8 15s. per acre).

Incidentally attention may be invited to the fact that the two most
commonly grown maizes in Victoria are those varieties which in the
experiments now recorded are shown to be the least profitable.

STATISTICS.

Bainfall in Victoria.

Fourth Quarter, 1907.

Table showing average amount of rainfall in each of the 26 Basins or Regions con-
stituting the State of Victoria for each month and the quarter, with corresponding
monthly and quarterly averages for each Basin deduced from all available records
to date.
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Perishable and Frozen Produce.
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GARDEN NOTES.

/. Cronin, Principal, School of Horticulture, Burnley.

The Tecoma,

Tecoma is a genus of evergreen and deciduous climbing plants and
shrubs, many of which are excellent subjects for the gardens of this State.

The tecoma is found native in many parts of the globe, several species

being indigenous to Australia. It is closely allied to Bignonia, a genus

containing some of the finest climbing plants in cultivation, and at present

many kinds are described in nurserymen's catalogues of plants as synony-

mous with Bignonia. The flowers of most of the species are produced

during summer and are a feature in many gardens. They are borne in

large bunches, the individual flowers being large and tubular in form, and

the colour of manv kinds bright orange or vellow.

TECOMA RADICANS, VAR. MAJOR.

The climbing kinds are useful in mixed shrubberies or borders and are

particularly efi^ective when trained on walls or fences. The usual plan
adopted is to treat the deciduous kinds as pillar plants and the larger

growing as plants to cover a trellis or to mingle with the growths of trees.

The shrubs are evergreen and although few in number are among the most
suitable for small garden borders. They are sufficiently hardy to endure
the conditions generally obtaining in cottage or villa gardens, and are

bright and effective for several weeks of summer.

Florists have not effected much improvement with the tecoma, few
hybrids of value being noted. One of the best of these is Tecoma Smithii.

;i variety raised in South Australia, and generally considered to be one
of the finest garden shrubs extant.
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Culture.

The most suitable soil is a light loam, but in this respect the tecomas

—

or moiSt of them—are accommodating, thriving satisfactOTily in any fair

garden soil. Fine specimens may be seen in the metropolitan district,

growing in soils varying from a light sandy toi a heavy stiff, clay loam.

Like most of our cultivated plants they fail under sour soil conditions,

lequiring a drained and sweet soil, even if poor and rather dry, to produce

satisfactory specimens. In poor soils well rotted stable manure should be

incorporated to a depth of eighteen inches, but hot forcing manures should

not be used when setting out young plants.

The autumn is the best time to plant the evergreen kinds from pots,

affording the plants an opportunity of being established before the hot and
dry weather sets in. In districts where .severe frost is the rule, late spring

planting is best, especially for the grandiflora varieties. The young plants

will require to be watered and tended until established, when thev will

endure severe conditions without suffering greatlv. Deciduous kinds are

often grown in the open ground by nurserymen. Any removal direct to

the permanent positions for such kinds should be carried out in the dormant

season.

Tecomas are propagated from cuttings of the matured growths, from

roots of certain kinds—radicans and its varieties for example—and from

seeds. Some kinds strike readily in winter from cuttings of the matured

growths treated in the same manner as rose cuttings, i.e., taken with a
" heel " and inserted firmly in sandy soil in the open ground, while cut-

tings of others difficult to " strike " in the open are grafted on roots of

the free growing kinds. Most of the tecomas can be readily increased

by layering the branchlets, a means of propagation frequently adopted by

nurserymen. Plants are easily raised from seed if available, this being

the usual means of raising T. Smithii, a variety which produces seed

freely.

The kinds and varieties most worthy of cultivation that are obtainable

here include :

—

Cafensis grandiflora, jasminioides, radicans. sians. Guil-

fovlei, Mdme. Galen, Manglesii, and Smithii.

Flower G-arden.

Bulbs of spring blooming bulbous plants should be planted early in

March. In most cases no manure is necessary unless the soil is very dry

and poor, when some well rotted stable or cow manure, or leaf mould,

should be mixed with the soil to a depth of about one foot. A light

dressing of superphosphate and bone-dust—equal parts—is the most satis-

factory fertilizer for a number of bulbous plants. This should be well

distributed through the soil, but no hot manure should on any account be

allowed in proximity to bulbs. The de^pth to plant is regulaited accord-

ing to the size of the bulbs, small bulbs such as Ixias, Freesias, &c., being

found to succeed best when covered with about an inch of soil, while

larger kinds will require to be planted at a depth of from three to six

inches, according to size and genus. Light soils should be trodden to a

condition of firmness before planting the bulbs.

The principles of manuring are often better known by amateur gar-

deners, who grow a few plants of some special kind for exhibition purposes,

than by professional cultivators who grow a large number of plants with

a view of supplying the plants or their products for sale. In the former
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case the cultivator, in addition to a tliorough preparation and manuring
of the soil, supplies some rapid acting fertilizer to assist in the develop-
ment of the plants, while the trade grower is content to depend on the
initial preparation. The use of manures in a liquid form is popular with
growers of florists' flowers, and the results are usually satisfactory when
the grower becomes acquainted with the needs of the plants and the par-
ticular form of stimulant required. The most common cause of failure

to produce maximum results is in the strength of the manure used and
the frequency of its application. Weak solutions of such manures as

nitrate of soda or sulphate of ammonia will be found to greatly benefit

the plants, while strong solutions will inevitably destroy the tender feeding
roots. The manuresi mentioned are in geaieral use among Chrysanthemum
growers, and should not be used at a stronger rate than one ounce to four
or five gallons of water, or more frequently than say once a week.

Spring blooming herbaceous plants should now be divided and replanted
in well prepared soil. The plants root readily after being divided and
make good progress before the soil becomes cold. The divisions will

require to be supplied with water during dry weather until fairly started
into growth. Seeds of annuals that will endure frost may be sown for
transplanting. Plants that would rarely be injured in the coastal dis-

tricts by frost are often destroyed in other parts of the State, so that in

many instances the plants described as hardy annuals fail to justify the
description. A local knowledge of the kinds that will thrive during winter
is valuable in making a selection.

Kitchen Garden.

During favourable weather celery, cabbage, and cauliflower plants
should be set out. Cool moist weather is most suitable for the work of
transplanting generally. Sufficient water should be applied to each plant
to settle the soil thoroughly.

Ground should be prepared for future planting as it becomes vacant,
and seeds of saladings and other vegetables appropriate to the season and
requirements sown.
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THE PROCLAIMED PLANTS OF VICTORIA.

{Continued from fage 80.)

Alfred J. Ewart, D.Sc, Ph.D., F.L.S., Government Botanist; and

J. R. Tovey, Herbarium Assistant.

Paterson's Curse, or Purple Bugloss.

Echium violaccnm , Linn. Boraginea.

An annual or biennial ; stem 1 to 3 feet high, erect or ascending,

diffusely branched. Radical leaves lanceolate, stalked, the stem-leaves

spreading obtuse, cordate and sometimes dilated at the base. Flowers

showv, dark blue-purple, in numerous one-sided spikes, forming a long

terminal curved panicle, corolla often an inch long; the narrow part of

the tube very short, spreading into a broad campanulate throat, with a very

oblique limb, the lower lobes rather longer than the longest stamens.

An introduction from Southern Europe. It is not injurious to stock,

and is considered to be a very fair pasture plant in its young state, but

when the plant matures, the fiower-stalk is very rough and hairy, so that

stock do not touch it, and when it seeds and dies off, all the grass is killed

underneath, hence the ground is left quite bare. It should be hoed up
before it seeds, piled and burnt.

Proclaimed for the Shires of Towong (1904) and Maldon (1908).

THIRD PROGRESS REPORT ON VITICULTURE IN

EUROPE.

F . de Castdla.

Viticulture in Portugal.

I have the hooour to re[X)rt as follows on the result of my inquiries

in Portugal. I arrived at Oporto, from London, on 30th September.

After a couple of days, lost through my being laid up with a severe attack

of influenza, I presiented the letters I had brought with me from London
to the different wine firms at Villa Nova de Gaia, the suburb just across

the river and outside the " Octroi" boundarv of OportO', where the wine

merchants have their lodges or armazens. Villa Nova is thel centre of

the Port Wine trade of the world. I was very well received and invited

to visit numerous vineyards in the Alto Douro by the merchants to whom
I had introductions, who either own vineyards there, or who make arrange-

ments with owners for the purchase of their crop. Mr. Grant, British

Consul at Oporto, also gave me much valuable assistance.

I then proceeded to the Alto Douro, the true " Port " country

situated some 50 miles up the Douro from Oporto, near which town no

Port is made. I spent a fortnight in the Alto Douro during which time
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the vintage was in full swing. I was able to see it in all its stages and
to collect full information concerning the making of Port. I spent

several days at each of the following vineyards :—Quinta de Boa Vista,

the property of Messrs. Ofifley, Cramp, and Forrester; Quinta de Malvedos,
belonging to Messrs. W. and J. Graham; and Quinta de Roriz, owned by
Mr. Christiano van Zeller. The whole produce of the last vineyard is

taken by the firm of Gonzales, Byass, and Coy., by arrangement with the

proprietor. I also visited several other vineyards near Tua.
On my return to Oporto I spent a few days among the armazens

of the wine merchants at Villa Nova, gaining information concerning the

after handling of Ports which will, I hope, prove useful to our growers

on my return. I also made arrangements for the purchase of some of

the samples of wine you directed me to secure. These will be forwarded
to the Agent-General, who will send them on to Melbourne. I also made
provisional arrangements to secure cuttings and grafted rooted vines of

the principal wine and table grapes which could with advantage be intro-

duced to Victoria. I also visited the Quinta de Vaccaria, near Regoa,
where, for many years, the Portuguese Government conducted an experi-

mental vineyard.

After a couple of days of torrential rain, during which it was
impossible to do anything, I proceeded to Lisbon. I was very well

received by Sr. Alfredo Carlos le Cocq, Director of Agriculture, who
each day placed officers of his Department at my disposal, who could

speak either French or English, thus greatly facilitating my investigations

and enabling me to thoroughly study vine-growing and wine-making

methods in parts of the country where the industry is not in the hands
of English merchants as it very largely is on the Douro. Near Lisbon

there are several wine districts differing from each other in several important

particulars. I was able to study vine-growing in the neighbourhood of

the following centres :—Santarem, Almeirini, Torres Vedras, Pinhal

Novo, and Collares.

Though cultural and wine-making methods differ much in different

parts of Portugal, there are some general features that strike one as

being peculiar to the country. All vineyard work is performed by hand.

During my travels in Portugal I did not see a vineyard plough or scarifier

except in the collection of the Agricultural College at Santarem. Cultiva-

tion is nevertheless deep and very thorough. This no doubt accounts for

the fertility of the vineyards in spite of the dryness of the climate. The
different cultural operations are performed with the hoe, different shapes

being used according to the season. The efiicient manner in which the

work is carried out and the speed with which it is executed are remarkable.

Vine di'essing in the Peninsula, is a trade to be learnt libe boot making,

or any other trade, instead bf being performed by casual hands who have

often never seen a \-ine before, such as wte often have to depend upon for

the work in Australia.

An interesting feature is the closeness of the planting, in spite

of the dryness arid warmth of the climate. The distance apart varies

from district to district but except among the overhead trellises of the

Minho (Northern Portugal) there are not. as a rule, less than one thousand

vines per acre and frequently considerably more. In the earlier davs of

American reconstitution, wider planting was recommended and tried but

the old distance apart has usually been reverted to, as has also happened

in France.
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Subsoiling is very carefully carried out : in some parts to a truly

extraordinary depth. No vineyards are ever planted now-a-days without

the ground being first hand trenched to a depth of at least 2 feet.

The vines are usually rod pruned and allowed to grow freely

during the summer without tying up or topping. One or more small

stakes are usually employed to support the rod or leader. Training on

wires is coming into use in some parts but it is by no means general.

Reconstitution has been a great success in Portugal. The freedom
from excess of lime of most of its soils has much simplified the problem

and rendered possible the use pf many stocks which prove misatisfactory

in calcareous soils. All the American varieties used have come from
France, Portuguese growers evidently preferring to try those which had
already proved their value in that country instead of raising new seedlings

of their own. The different stocks as well as the scions grafted on them

can be mo'St conveniently dealt with in connexion with each different

district.

By far the most striking fact in connexion with Portuguese recon-

stitution is the suppression of the nursery, in the sense in which we under-

stand it, that is to say, the nurser)' of bench grafted cuttings. Portuguese

vineyards are now-a-days exclusively established by means of vineyard

grafting. Nurseries exist, but they are only for the propagation of the

ungrafted American stocks. These are planted out in the vineyard and
grafted the following year. This system is so very different from that

of France, which we have adopted in Australia, that I made repeated

inquiries, but wherever I went I found vine\ ard grafting to be the method

used. Many growers have tried the French system of planting nursery

struck bench grafted vines, but they have abandoned it in favour of

vinevard grafting. Many vineyards, thus reconstituted, are owned by

Englishmen keen on using the most efficient system. Wherever I went,

whether in English or Portuguese owned vineyards, the opinion, often after

careful comparative experiments, was always strongly in favour of vineyard

grafting. The large number of vineyards I saw reconstituted in this

way and remarkable for their evenness, vigorous growth and generally

healthv appearance ai^e strong arguments in favour of the Portuguese

method. This great difference of opinion between French and Portuguese

authorities is verv interesting, especially to us in Australia, and has been

a complete surprise to me. I am collecting all the evidence I can on

the subject and on my return to France I intend to obtain further informa-

tion from the leading Ffench authorities on the whole question.

The season at Avhich the Portuguese perform their grafting is very

different to what one is usually accustomed. French authorities recom-

mend grafting in the vineyard only when the sap is in movement or

immediately before it commences to rise. In Portugal, however, the vines

are grafted long beforte this. GrafBng is commenced as early as January

(July in Australia) and 'Continues until early spring. February is looked

upon as the best month by most of those I have questioned on the subject.

Sometimes autumn grafting is practised ; the scion knits, but remains

dormant until the following spring when it makes an early Sjtart and

verv ^igo^ous growth. Autumn grafting is not practised to nearly the

same extent as spring grafting.

The kind of graft chiefly used is the ordinary cleft ; sometimes

also a shouldered cleft. A side cleft graft is occasionally used. The
different systems seem to all give good results.
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Portuguefse authorities divide their country, from a viticultural

point of view, into thirteen districts, each of which presents marked
differences as regards the type of wine produced, the varieties cultivated

and cultural or winemaking methods.

Such a very thorough grouping would only lead to confusion and for

present purposes we may roughly divide Portugal into four principal viti-

cultural regions

—

1. The JNIinho or Northern District.

2. The Douro or Port District.

3. The Lisbon District.

4. The Algarve or Southern District.

These different districts can be more conveniently dealt with separately.

The Minho or Northern District.

This embraces the whole of the north of Portugal until the Douro
region is reached. Though most interesting and very different from the

rest of Portugal, I did not think the conditions here were sufficiently

similar to Australian ones to justify my spending any of my limited time

in it. Besides there is nothing to be learnt here so far as reconstitution

is concerned. The chief peculiarities of the district may be briefly reviewed
as follows :

—
The soil is chiefly decomposed granite ; it is very deep.

The type of wine produced is quite different to anything we know in

Australia. It is a very light, dn,-, red wine, rich in fixed acids and
tannin, which would probably be unsaleable in Australia, either for home
consumption or exportation. This wine, known as Vinho Verde or Green
Wine, is much appreciated in Portugal and is also exported to Brazil

and other parts of South America. The varieties from which it is made
are special to the district ; amongst them may be mentioned the Rabigato
and Gouveio.

The method of training the vines is quite different to anything one sees

in Australia. They are either trained on trees or on high overhead trel-

lises known as " Remadas." Property is very much subdivided on the

Minho and vineyards are not such as we a:re accustomed to. They usuallv

consist of odd vines of very large size growing amongst mixed crops of

different kinds—a regular vineyard is the exception. These vines trained

on trees and "Remadas " are very picturesque and bear heavy crops but,

of course, are only suited for the production of wines of low alcoholic

strength such as these green wines.

A striking fact about viticulture in this region is that, so far. phyl-

loxera has done little or no damage.

This is attributed to two causes:—Firstly, the nature of the soil. It

is generally observed that vines take longer to die in deep loose soils thr.n

in those of a more compact nature. In these deep granitic soils the action

of phylloxera is very slow.

Secondly, to the method of training the vine. It is well known
throughout Europe that very laxge vines, such as the trellises round a

house or a cellar, possess, in a marked degree, the power of resisting

phylloxera. One sees examples of this everywhere. Frequently they

continue to thrive after the small vines in their neifhbourhood ha\-e been

destroved for manv rears.
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These two factors appear to have permitted the vines of the Minho to

resist phvlloxera. I saw vines near Regoa and Penafiel, on the borders

of the Minho and Douro districts, growing in granitic soil and trained

on trees, &c., in the Minho style, which showed no signs of disease

though the Port Wine vineyards onlv a few miles away have long since

been reconstituted.

The Douro or Port Wine District.

This certainlv is the most interesting wine district of Portugal. Port

is not grown near Oporto, though it owes its name to that town, but a

good manv miles up the river from it.

It is not until one reaches Regoa, some 50 miles from Oporto, that one

enters the Alto Douro district. This is not a regular district in the strict

sense of the term. It is the name given, in viticultural circles, to the limited

stretch of countr\- where the high class Ports are grown. It consists of

the valley of the Douro from the town of Regoa to near the Spanish

frontier and includes portions of the valleys of several of its tributaries

such as the Corgo, Pinhao, Tua and some smaller rivers. It includes

parts of the Provinces of Tras-os-Montes and Beira Alta. Its chief

centres are the small towns or rather villages of Regoa, Pinhao (pronounced

Pin-yung) and Tua. From these the port wine used in old days to

be sent down the river to Villa Nova in barges. It is now usual! v sent

more safely by train.

The vine land is limited in extent for the Douro differs from most

rivers in not having any flats or level land of any kind along its banks.

From the bed of the river the ground rises in steep rocky slopes to the

tops of the hills at a height of often 1,000 feet above the level of the

river. Its tributaries are, like it, shut in by steep hillsides rising abruptly

from high water level. The vines are cultivated on terraces which rise

tier upon tier giving the whole district a most characteristic appearance.

Above a certain height (400 or 500 feet) vines are not cultivated. The
hilltops are covered with stunted scrub w^here goats and sheep are grazed.

Above a certain level the quality of the wine seems to fall off. There

is an old Portuguese saying that no good wine is produced beyond where

one can hear the creaking of the " espadellas "—the immense rudders

b\- means of which it is possible to steer over the rapids the barges by

v.'hich the wane used, in old days, to be sent down the river to Villa

Nova. It is on these rather narrow bands of land on each side of the

river that the wines which have made " Port" a household word through-

out the English speaking world are produced. Formerlv the whole of

the lower hillsides were covered w-ith vineyards. Now^ the scene is

a depressing one as viewed from the train or river. Though one sees

many vineyards and some very large ones, most of the hillsides are

covered with scrub which is growing over the crumbling terraces which

once were occupied bv prosperous vineyards. This widespread devasta-

tion is the result of phylloxera, which in this drv warm climate and

porous soil, spread with extraordinary rapidity. Though now reconstituted

and producing nearly as much wine as formerly, the area under vines is

considerably less than it was.

The new vineyards are better planted on ground more carefully pre-

pared than the old ones so that from a smaller area an almost equal

quantitv of wine is now obtained. This desolate appearance of a once

flourishing and prosperous country at once strikes the visitor. The ruiiA
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wrought bv phylloxera is apparent on every side. Numerous families

who derived a comfortable income from their vineyards, so long as these

continued to produce, had not the necessary capital or credit to face the

heavy cost of reconstitution, and have been utterly ruined. The work

people dependent on these vineyards for their livelihood feel the change

and there is much poverty on the Douro. The cost of reconstitution here

is very heavv. Competent authorities assure me that the cost of sub-

soiling, terracing, planting and grafting the land necessary for 1,000

vines amounts as a rule to ^100.

Climate and Soil.—As regards climate the Alto Douro is drier and

hotter than Oporto and is very similar to Northern Victoria—especially the

Goulburn Vallev. I have secured rainfall and temperature records which sho\^

this similarity. Corroborative evidence of it is to be found in the way
in which Australian indigenous trees prosper. Thousands of eucalypts,

chiefly blue gums {E. globulus), have been planted along the railway line;

these do quite as well as in Victoria in marked contrast to their behaviour

near Montpellier (France) where they are frequent! v cut down by severe

winter frost. Acacias also do well ; our common blackwood is frequently

to be seen, and is known under the common name of "Australia." A
good many blackwoods in dry situations succumbed to last year's drought.

Several wattles also do well in moister situations, notably the silver

wattle.

The soil of the Alto Douro is very striking and quite different to that

of the country surrounding it. The greater part of Northern Portugal

is granitic and from Regoa to its mouth the Douro runs mostly between

huge granite boulders. Along the railway line from Oporto to Regoa
the countrv is mostly granitic though there are patches of auriferous land

which were worked for gold in the time of the Romans. The Alto

Douro wine district however is entirely composed of schistose slate,

easily broken up and which disintegrates into a fairlv fertile soil. This

schistose rock is of a fibrous, silky^ semi-crystalline texture verv striking in

appearance. In many places schistose and granitic formations occur

side by side. It is a notable fact that no good port is ever grown on

granitic soil. Where these occur on the Douro light table wines are

produced. Port is only grown on schistose soil. Some of the rock

near the Rutherglen Viticultural College is similar in appearance and

texture to the schists of the Alto Douro though it is darker and especially

redder in colour.

From a chemical jx)int of view, the most important feature in connexion

with these soils is their freedom from excess of lime. As a rule, through-

out Portugal vinegrowers seldom have their reconstitution troubled by

excess of lime in the soil.

SuBSOiLiNG.—This is carried out to a truly extraordinary depth. Had
I not seen several places where the work was last discontinued, I could

not have believed that the soil was generally prepared to such an extreme

depth. I have seen places where subsoiiing has been regularly carried

out to a depth of 8 and even 10 feet. The soft rock is_ broken down

with crowbars and smashed into fairly small pieces which gradually

weather into soil. This depth is certainly not the average. In this case

the rock was practically on the surface ; there being scarcely any soil to

mix with it, extra deep preparation was deemed necessary ;
but land is

seldom planted with vines on these dry, stony hillsides, where
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the drainage is excessive, unless the ground has been first broken up to

a depth of 5 or 6 feet. It has been found futile to plant American vines

on the Douro. unless this deep preliminarv cultivation is thoroughly

carried out.

Varieties Cultivated.—Unlike Burgundy and Hermitage, in each

of which districts one variety alone is culti\ated, or Bordeaux where one

{the Cabernet Sauvignon) forms the basis of all the best vineyards, Port

IS made from a large number of distinct " cepages " differing widely

from one another in such important matters as the colour, body, &c.,

of the wine made from them. Some of these sorts predominate in one

vineyard and some in another, yet the wines of different vineyards do not

differ so greatly as one might expect. They are further equalized after-

wards, and it is largely owing to the skill with which the merchant blends

and handles the wines of different vineyards that the uniformity of high

class Port, turned out by any of the well-known firms, is due.

If any one variety is more generally prevalent in all the different Douro
vineyards it is probably the Touriga, though one meets almost as fre-

quently with the following kinds:—Tinta Cao, Tinta Amarello, Mourisco

PretO', and Alvarelhao, in varying proportions. The following additional

sorts are also to be met with in many vineyards, and are considered,

together with those already mentioned, among the best Port \-arieties :
—

Bastardo, Souzao, Donzellinho do Castello, Tinto Carvalho, Tinta Fran-

cisca, Tinta Roriz, and Cornifesto. The above are all red varieties

;

White Port is chiefly made from the Codega or Malvasia Grossa and Mal-

vasia Rev. These last two are white grapes. No Muscat is ever mixed

with the above in the making of Port Wine. The Muscat flavour is quite

foreign to Port, and would destroy its character. The well-known bouquet

and flavour of Port seem to be solely due to the varieties above named,

and to the unique soil in v.'hich thev are grown. In some vineyards a

certain area of Muscat grapes is grown, but the wine from these is always

made separately. It usually finds its way to Brazil, where there is a re-

gular demand for this type of wine.

Some very fine table grapes are also grown on the Douro, notably, the

Formosa., and several varieties of Ferral. The Mourisco Preto, men-

tioned above as a wine grape, is, strange to say, also a good table grape.

Another peculiarity it possesses is a partial resistance to phylloxera—too

slight, however, to be of any practical use.

Methods of Pruning, Training, and Cultivation.—The distance

apart of the vines varies greatly, depending a good deal on

the width of the terraces, which in turn depend on the slope of

the hill. As a rule, the rows follow the direction of the terrace, the

vines being about 4 ft. apart in the row. Where the terraces are nar-

row, there are two rows of vines, or sometimes even only one, on a ter-

race, but where these are wide enough the vines are planted more regularly,

the rows being from 6 ft. to 8 ft. apart. The vines are long pruned

one, twO', and even three rods being left on a vine, according to its strength.

L'suallv a few spurs are left as well, but the ' Guyot method '' does not

seem fro be regularly practised. The rods are generally bent round and

^.upported by small stakes or bamboos—as many as six of these are some-

times allowed to one vine. They are in many cases only pine twigs, or

anything else that comes handy, for wood is scarce and expensive in Por-

tugal. Some growers are now training their vines on wire. In a good
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many cases slate posts are used, about 2x4 inches in section. These
look very neat, and are strong and practically indestructible. At first

sight they look very like wood, and one wonders at wires being' supported
on such light pieces of timber. These slate posts are quarried at Pocinho,

higher up the river, and cost from 5d. to 6d. each. The vines are not

tied up in the summer, but care is taken to arrange the shoots, when dis-

budding, so as to shelter the fruit from the sun as much as possible.

Cultivation is very thorough, and is all done by hand. The first, or

deep cultivation, corresponding to our winter ploughing, is termed in Por-
tuguese '

' Cava.
'

' The ground is thoroughly turned to a depth .of nearly a

foot. Sometimes the land is gathered up into ridges, so that the whole
of the rainfall may sink into the subsoil, and none be allowed to run to

waste. This "Cava" is executed with the hoe during February and
March. The trunk of the vine is bared, so that any roots thrown by
the scion may be thoroughly removed. "Cava" is the heaviest work in

the vineyard; it, as well as subsoiling (Rotiamento in Portuguese) is

usually performed by gangs of Gallegos, or men from the adjoining
Spanish province of Galicia. The Portuguese inhabitants of the Douro
prefer the lighter ordinary work. The second cultivation is known as

Redra. It consists in a light stirring and levelling of the soil with the
hoe. It is done by the people of the district during May or June. Should
weeds be troublesome, a Secunda Redra is carried out later in the season,

but in the hot and dry Douro summer it is not, as a rule, necessary.

The vineyards I saw struck me as being remarkably clean and well

cultivated. A few vines were suffering from sunburn, but last summer
was hotter and drier than usual. The rainfall on the upper Douro from
ist January, 1907, to 30th September, 1907, only amounted to 9.68 inches,

of which nearly 2 inches fell in September, just in time to save the crop
from failure.

The healthy state of the vines and their resistance to drought is no
doubt due to the great depth of the preliminary preparation of the soil

in the first place, and in the second to the thorough and deep winter cul-

tivation.

Reconstitution on the Douro.—Phylloxera made its appearance in

Portugal nearly thirty years ago, the Douro being one of the first districts

attacked. It spread with astonishing rapidity, and in a few years the

whole district was practically destroyed. The example of one vineyard
— Quinta de Roriz—^will serve to show the rapidity with which the pest

spread in this porous, rocky soil. The last four vintages yielded by this

vineyard (about 90 acres in extent), prior to its total destruction, were
lespectively as follows:—140 pipes, 60 pipes, 10 pipes, and 6 pipes.

The Portuguese Government and private growers turned to France for

advice. That country had by this time replanted large areas on resistant

stocks, and French growers were beginning to find out the faults of the

stocks first used, such as Taylor, York's Madeira, Jacquez, &c. It was
the commencement of the Riparia period. This stock was thus planted
extensively on the Douro, and, strange to sav, it has on the whole, given

satisfactory results ; far more so than T expected from what I had seen

of it in the south of France. Whether it is the very deep preparation of

the soil, or the freedom from excess of lime, it is hard to say ; no doubt
both these points are in its favour, but Riparia, grafted with the usual
Douro varieties, and pruned long, is, even after twenty vears, still giving

satisfactory results in many of the Douro vineyards. Rupestris du Lot
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ie also a good deal used, though it is complained that some varieties set

their fruit badly when grafted on it.

Nevertheless, the tendency now is to replace these two stocks by newer

ones, notably, by 3309, which is being very largely used in all the recent

plantations, and in almost every case is giving great satisfaction- One ex-

ception must, however, be recorded, that of Mr, Christiano van Zellar,

owner of Quinta de Roriz, who informs me that he has been disappointed

with 3309. He complains that it does not make sufficient growth in its

first few years, and that on the whole he prefers the old Riparia to any

other stock. His opinion is not shared by his neighbours, and it is the

first time in my travels that I have heard 3309 unfavorably spoken of. The
Franco-Americans have not been extensively tried on the Douro. A.R.G.

i

is more used than any of the others, and has been found satisfactory. 1

cannot hear of a case where its resistance to phylloxera has been ques-

tioned ; 1202 has not been tried to any extent.

Some growers are trying the Berlandieri and its hybrids on account

of their drought resisting power. The pure Berlandieri can only be

propagated, by cuttings, with great difficulty, I saw an interesting ex-

ample of propagation of this species—by means of multiple layering

—

in the private nurseries of Messrs. Offley, Cramp, and Forrester. At
Quinta de Roriz I also saw a good many 5-year-old grafts on 420A (Ber-

landieri Riparia) which were doing very well. These newer stocks, though
very promising, are of too recent introduction into .Portugal for it to be

possible to form an exact idea as to their value.

The resistant stocks are usually struck in Oporto. The rainfall being

much heavier there, better growth is thus insured. Some growers think it

would better to raise the young vines in the same locality, where they are

to be planted permanentlv, but the Oporto-raised rootlings seem to give

quite satisfactory results, and are verv generally used. As has already

heen stated, these vines are nowadays alwavs planted ungrafted in the

vineyard, and only grafted when they have made sufficient growth to stand

the operation. In the dry Douro climate and excessivelv drained ter-

race land, strong rooted vines are exclusively planted. Anything else, as

a rule, dies during the dry summer months, no water being available for ir-

rigation. The depth at which the vines are planted varies considerably,

opinions differing much on tlie subject. At one of the leading vineyards

they are planted 3 ft. deep. The length of the original cuttings, when
planted in the nursery, is about 1 5 inches ; these are not brought to the

vineyard until they have made a strong shoot several feet long. In this

way it is possible to plant the young vine with the butt of the original

cutting as deep as 3 feet, and even more, below the sur'face of the soil.

On the vineyard in question this very deep planting is now exclusively

used, it having been found to give the best results. On this same vine-

yard plantation with grafted rooted vines was also tried extensively, but

the svstem has been abandoned as inferior to vineyard grafting. This
verv deep planting is not, however, always practised—manv growers con-

sider a depth of about 18 inches sufficient. Both systems seem to give

satisfactorv results ; it is largely a question of the dryness of the land.

When the vines are .sufficiently strong they are grafted, the ordinary

cleft b«eing the graft usually employed. Februarv (corresponding to

August in Australia) is the best month for this operation, though it is

frequentlv commenced as early as Januarv. In some vineyards autumn
grafting is favoured, the work being done I^efore the fall of the leaves.

The .scion knits immediatelv, but remains dormant ; durine; the winter it
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is marked by the high mound of soil which covers it. Care must be taken

that the different cultural operations do not interfere with the young graft.

Though some growers strongly recommend autumn grafting it is not very

generally practised. Spring grafting is far more common.

Wine Making on the Douro.—To completely describe this would

need a special report. At this stage it will be sufficient to briefly out-

line the principal points of importance.

The varieties employed have already been dealt with.

The maturitv of the grapes is not allowed to proceed so far as might

be thought necessary for a sweet wine.

The grapes must be quite ripe, but not over ripe. In this Port differs

from most other sweet wines of high quality.

The grapes are brought straight from the vineyard to the "Lagar,"
or fermenting house, and go through no extra ripening process of any

kind. The must of those I saw being crushed varied between 11 and
12 degrees Beaume (1.081 to 1.089 specific gravity). This is rather lower

than usual, late rains having swollen the fruit. Last year I am told

that it was a high as 14 degrees Beaume, and last year's was quite a good
vintage. It seems that the must from which Port is made seldom has

a higher gravity than 15 deg. Beaume (1.114 sp. gr.). Very over-ripe

grapes have an unfavorable influence on the stability of the colour, an im-

portant point, especially for Vintage Ports. The difference between
Vintage and Tawny Ports will be, dealt with later. The making of both

at vintage time is the same.

Rain during vintage is much dreaded, as it is liable to cause the

grapes to rot. Faulty, and especially mouldy or rotten grapes produce

a very inferit>r wine the colour of which gives much trouble.

The question of the removal of the stalks is one on which wine-makers

do not agree. At one of the best vineyards I visited, all stalks were re-

moved with a stemmer of French make (Egrappoir) similar to the ones

we use in Victoria. In another vineyard, famed for the quality of its

wine, the stalks were not removed at all, and in others varying proportions

of the stalks were taken out by means of a large meshed riddle.

The grapes, whether stemmed or not, are placed in large, shallow,

stone fermenting vats known as " Lagars" in which they are trampled

on at intervals during the whole of the fermentation by gangs of bare-

footed men. These "Lagars" vary in size. They are usually about

15 ft. X 15 ft. X 2 ft. deep. As a rule, they hold enough grapes to yield

from 15 to 18 pipes of wine. (The pipe contains about 120 gals.).

The first trampling, known as "breaking the lagar," is hard work,

especially if the grapes have not been stemmed. It is carried out by at

least 20 men, who trample or dance on the grapes for four hours until

they are reduced to a uniform pulp, which fills the lagar to a depth of

a little over the men's knees. Subsequent tramplings are carried out in

spells of from four to six hours at a time, separated by intervals of rest

of similar duration. This goes on for the whole of the time the grapes

lemain in the "lagar," usually from three to four days. This "work,"

as it is termed, is held to be essential for the quality of the wine. It

is not desirable that fermentation should be too active, as this would cause

the wine to become drv before it could have received what is considered

a proper amount of work. No hard and fast rule can be laid down, but

lagars seldom receive less than twenty-four hours' work in intermittent

spells.
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When fermentation has proceeded far enough the "lagar" is run off and
further fermentation checked by the addition to the liquid part of a

sufficient quantity of spirit. The marc is pressed in the usual way, but

the wine obtained from the press is kept separate and considered to be
of inferior quality. Owing to the amount of trampling the grapes have
received, the juice is very readily separated from the marc ; the proportion

of "press wine" does not amount to more than 10 per cent, of the first

qualitv wine. It is remarkable how small a press can deal with the

marc from one of these large lagars.

The point at which fermentation should be stopped is another matter,

concerning which opinions differ. Sometimes it is done when the gravity

is as high as 6 deg. Beaume, and sometimes when this has fallen to 2

deg., and even less, the resulting wine being, of course, sweeter or drier.

There is no fixed rule.

These wines of different degrees of sweetness are afterwards blended

by the merchants to one even type. "Geropega" is sometimes made by
the fortification of the juice of very ripe grapes which have only fermented

to a slight extent. Portuguese "Geropega" is never made by boiling

cr concentrating the must in any artificial way. It is thus very different

from the "Arrope" of Malaga. The use of Geropega is rather excep-

tional, and the quantity of it made is very limited. It is only used to

increase the sweetness of an old wine, should such be found necessary.

It is not a regular constituent of Port. The addition of the spirit to

the wine is very simply carried out. The new wine runs from the

"lagar" through a channel cut in the stone floor to the "tonnel" or large

cask, in which it is to be stored ; the "adega," where these tonneis are kept,

being on a lower level than the lagar. The spirit is syphoned from pipes

directly into the stream of wine in this stone channel. In this way an
effectual mixing of the two seems to be obtained. The quantity of spirit

to be used is arrived at without the use of any instrument beyond the sac-

charometer. Enough is added to stop fermentation and to bring the

strength of the wine to about 29 per cent, or 30 per cent, (proof spirit).

A second addition of spirit is made when the wine is taken to Villa Nova
during the winter, and the third and usually the final one at the subsequent
racking. It brings the strength to 37 or 38 per cent, proof, the usual

strength of Port; though even this is not an absolute rule. Ports of other

strengths being sometimes met with.

The spirit used in fortifying Port is a matter of vital importance, and
has a considerable bearing on the character and bouquet of the wine. On
the best Douro vineyards a highly rectified silent spirit is never used

—

only a spirit distilled at fairly low strength, and which retains a good
deal of the flavour of the wine from which it is made. Its strength when
added to the wine is usually 37 per cent, over-proof. This spirit is often
distilled in a pot still, and can, of course, only be made from sound wine.

When one remembers the low original gravity of the must and the high
alcoholic strength of the finished Avine, it is evident that roughly one-half

of the alcohol contained in Port consists of added spirit. The type of
spirit used, and the fact that it is not silent spirit, are points of great

interest. The flavour of this spirit (for it has, even when young, quite

? pronounced character) has, no doubt, much to do with the character of
the finished, wine. It is noteworthy that this special spirit is only used
for high-class wines, which take a long time to mature. It must be added
to the wine a long time before the latter goes into consumption. For
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cheap wines, which are to be consumed young, or for slightly increasing

die strength of an old, matured wine, should such prove necessary, silent

spirit, highly rectified, is used.

The merchants of Oporto are most particular in selecting their forti-

fying spirit. It is really only second in importance to the grapes from
which the wine is made. This spirit is, and has been for many years,

exclusively made from wine. Recent Portuguese legislation has rendered

this compulsory, but even before the new law came into force wine spirit

v/as always used for the best wines since other kinds would not contain

those elements which seem to be necessary for the production of the true

Port character.

WJiite Ports.—These are little known in Australia or in England. The
chief demand for them is in Russia. They are made from white grapes,

and though grown on the same vineyards, and treated in the same way
as the red wines they differ very considerably in bouquet and character.

We might possibly find a market for this type of wine in Siberia via

Vladivostock.

Vintage Ports and Tawny Ports.—These are the two classes into which

Ports may be divided. Though made in the same way at vintage time,

they differ radically in their after treatment. Tawny Port is matured

in wood, whereas Vintage Ports are bottled early (at two or three years

old, as a rule) and matured in bottle. The difference between the two

in colour, Lou(]uet and flavour is striking and well known to connoisseurs of

Port. A vintage wine, as its name indicates, is always the produce of

a single vintage. It is only special vintages when quality is above the

average, which are sold as Vintage Po^rt. Tawny Port, o« the other hand,

is kept in wood for an exceedingly long time. It is not the produce of

one, but of a number of vintages, the blending of which in order to keep

up a constant and even quality of any particular proprietary brand, con-

stitutes the chief art of the skilful Port Wine merchant. Far from de-

teriorating from the addition of younger wine, it is considered that a very

old Tawny Port gains by being from time to time "refreshed" in this

way. Their treatment is somewhat after the style of the sherry "soleras,"

though there is a considerable difference between the two. In Tawny
Port a slight taste of the oak wood of the casks is noticeable, which is

characteristic, in the same way as it is of old French brandy. One re-

quires to be very careful, however, that this taste is not too pronounced
;

in such a case the wine would be "woody."
The seasoning of the casks is thus a very important matter. After it

comes to Villa Nova, Port is, almost exclusively, handled in pipes. Those

made of Baltic oak are preferred. Manv merchants claim that American

oak gives a distinct and objectionable flavour to wine and will not use

this timber on any account. They say no amount of seasoning will render

it fit to hold a fine Port Wine.

The seasoning of the pipes, even when they are made of Baltic oak. is

very thorough. After steaming and water seasoning for a variable time,

they are filled with cheap wine which remains in them for some months.

It is only casks thus seasoned with common wine that are used for high-

class Ports. There is another process of seasoning with ammonia and

steam, which is said to remove the taste even from American oak, but the

majority of merchants prefer the older method. Many armazens or lodges

have their own cooperage attached to them. The coopers are paid by

piece work.
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As regards ordinary cellar manipulations there is little to report. The
best Ports are matured in pipes of about 120 gallons each, stacked in tiers

3 and 4 high. These are kept full and during the first few years they are

racked off their lees once a year.

Such is a very brief sketch of the making and maturing of Port. It

will be observed that with the exception of the addition of spirit, it is an
absolutely pure, natural wine, owing its character and qualities to the soil,

the climate and the " cepages '' or varieties of vine grown. From what I

have seen I am of opinion that in Victoria we should be able to produce
high-class wines of a " Port " type. We have the soil—I know several

localities where the land much resembles the schists of the Douro. We
also have the climate. The Douro " cepages," however, have not, as yet,

l:>een introduced into Victoria. In mv opinion their introduction is very
<^iesirab]e for the improvement of our wines of a Port type.

The Lisbon District.

This includes several regions where local cultural methods prevail and
distinct types of wine are made, such as Collares, a light dry red wine

;

Bucellas, a Portuguese Hock ; Carcavellos, somewhat after the style of

Sherry. Torres Vedras produces full bodied dry red table and blending
wines ; near Pinhal Novo, across the Tagus, and about 20 miles from
Lisbon is the enormous vineyard of Rio Frio, with over 9,000 acres under
vines. Some of these are very curious; Collares, for example, where un-

grafted European vines are planted in pure sea sand at a depth varying

between 10 and 20 feet ! Collares wine is light and agreeable and held in

great esteem by the Portuguese who compare it to a French Claret, though
it reminds one much more of Beaujolais. At Torres Vedras, and in its

neighbourhood are large areas under vines reconstituted some vears ago
producing large quantities of a dry red wine of full body and colour, not

unlike some of our Victorian red wines.

Most of these localities cultivate their own special "cepages." At
Collares the Ramisco is almost exclusively grown. The Arintho is the

chief Bucellas variety, Gallego D'orado and Trincadeira, yield the wine
known as Carcavellos. At Torres Vedras the Jao Santarem and Trinca-

deira are largely cultivated, whilst at Almeirim, Pinhal Novo and other

places south-east of the Tagus one finds such kinds as Trincadeira, Cas-

tellao, Fernao Pires, Roupeiro, &c. Portugal is verv rich in different

\arieties of vines. The above are the principal wine varieties grown in

the neighbourhood of Lisbon.

Several fine table grapes are also largely cultivated, chief amongst
which we have Formosa and Diagalves (some authorities consider these to

1;<' identical). These are good carrying sorts; considerable quantities are

shipped to England and elsewhere during the season. The Boal, of which
there are several varieties, also deserves mention. There are several other

fine table grapes less largelv cultivated. A fine Muscatel, known as Mus-
catel de Jesus, is also largely grown. It is very like the Gordo Blanco,

but Portuguese authorities tell me it is not the same. They consider it to

be superior. Without seeing the two growing side by side it is not pos-

sible to decide this point.

Reconstitution.—Near Lisbon many different geological formations

occur. Tertiary sandstones are very common. One also sees basalt here

and there and occasionally limestone and granite. The vineyards are
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chiefly planted in sandy loams, the proportion of sand varying very con-

siderablv. I referred, in a letter, to the large number of ungrafted \ine-

yards which have been planted in sandy soils near Lisbon. Unless the

soil be very sandy, Eurojoean vines do not resist, and in all the richer

loams the vineyards are grafted on resistant stocks, which do remarkably

well. In these deep sandy loams almost any American will thrive; recon-

stitution has consequently been a great success about here.

Riparia was much planted in the early days and where the soil is deep

and moist it is still giving satisfaction. On hillsides it is not so suitable

as Riparia x Rupestris hybrids, and in some cases Rupestris du Lot is

preferred, though there are complaints of faulty setting of the fruit on

this last-named stock.

Several Franco-Americans are used on the hill sides, where they do

better than Riparia. Growers/ are very well satisfied with them, especially

with A.R.G. I. No. 1202 has not been used to nearly the same extent

but those who have tried it are satisfied with it. Xo. 601 (Bourrisquou x

Rupestris) is highly spoken of for dry hillsides near Torres Vedras. I

was not able to hear of a single case where the resistance to phylloxera of

ihe above-mentioned Franco-Americans was not amply sufficient.

On one vineyard I saw a curious case of the value of the Solonis in a

special soil. This stock is now generally discarded on account of the short

life of the vines grafted on it. Usually after a few years they lose

vigour and die ofp altogether. The lower portion of the vineyard in ques-

tion, on the edge of a creek, is wet and liable to floods. In this special,

almost swampy soil, a block of vines, grafted on Solonis, and over 20

\ears old, is still vigorous and healthy and produces a good crop of grapes.

Such a case is unusual and is only mentioned as showing how limited an

area some stocks may prove useful in.

As regards the establishment of the vineyard, much that I have written

concerning the Douro applies also to the Lisbon district, though in the

latter the land is usually a gentle slope where terracing is not necessary.

The chief difference is in connexion with subsoiling, which is not carried

to anything like the same depth. As a rule this varies between 2 and 3

feet near Lisbon. In rich, loamy land 2 feet is considered sufficient,

whilst poor sandv soils are turned over to a depth of 3 feet. The ex-

tremely deep working at CoUares is a purely local exception. The rooted

American vines are not planted so deep as on the Douro—15 to 18 inches

is the usual depth.

Here also, vineyard grafting is everywhere the rule. Those who have

tried planting bench grafted nursery struck vines have given it up in

favour of vineyard grafting. The ordinary cleft graft is the one chiefly

used. It is performed in February, None of the growers I met here was

in favour of autumn grafting.

The distance apart of the vines is usually 5 ft. x 5 ft., though I saw

some vineyards at 5 ft. x 3 ft. 3 in., and at 7 ft. x 3 ft. Even at these

distances the vineyards are all worked with the hoe.

The unsuitabiiitv of very sandy soil for the life of phylloxera is one

of the most interesting fact's which strike a visitor to the vineyards near

Lisbon. The climate here is very suitable for the spread of phylloxera.

At Torres Vedras its action was most rapid and the vineyards on rich land

were destroyed within an exceedingly short space of time. Yet one finds

large areas where vineyard owners are even now planting ungrafted vines.

Wherever the soil is sufficiently sandy, phylloxera seems powerless to do

any harm.
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In the almost pure sea sand of Collares this might be expected : but

many of these resistant vineyards are planted on soil which is far from
being pui'e sand. Xear Almeirim it was possible to study the different

degrees of resistance. One could see in. the same neighbourhood, soils

where it has been necessary to replanc resistant vines, as well as soils

vt'here the old Europeans can be grown ungrafted.

In some, which may be termed intermediate soils, the vines die very

slowly. They continue to produce small crops. However, the yield

suffers to such an extent that most of this land has now been replanted

with grafted vines. One large proprietor near Almeirim owns large areas

of sandv soil. For many years past he has planted a certain area of fresh

land with ungrafted vines each year. He considered that in his soil it

would take at least 15 years for the phylloxera to seriously damage his

vines. He looked upon this period as a sufficient one during which to

obtain returns and was prepared to root out his 15-year-old vines and to

replace them with other cultures, thus making viticulture enter into a

rather extended rotation system. Though his first vines were planted over

20 years ago they still resist. There can be no doubt about the prevalence

of phylloxera right through his vineyard, for wherever a patch of less

sandy soil occurs the vines have succumbed.

Near Pinhal Novo, about 20 miles from Lisbon, is the enormous vine-

yard of Rio Frio with its 9,000 acres of vines in a single block 8 kilo-

metres long by 5 wide. The soil is very sandy, and the greater part of

this consists of ungrafted Portuguese varieties on their own roots, chiefly

Trincadeira, Jao Santarem and Castellao. The owner and founder of this

vineyard commenced planting when phylloxera invaded the other districts

of Portugal. He also, coiinted on getting 15 or 20 years' profit out of

his vines. After a few years in one part of the vineyard, he planted cork

oaks among his vines with the idea that by the time phylloxera became
troublesome he would have a cork oak plantation fit to strip. Contrary

to his expectations, after 20 years the oldest vines were still doing well, so

he cut the cork oaks back severely so as to give his vines a chance for

another 10 years or so. Even at Rio Frio, however, the owner is now
of opinion that it is safer to plant Americans and graft them. Now that

cuttings of resistant stocks are cheaper than they used to be he makes his

new plantations on resistant stocks. The portion of his property he is

now planting is perhaps rather less sandv than the part first planted. A
complete description of Rio Frio and its enormous winery and distillery

must be held over for the present.

The question of plantation in sandv soils is one of interest to us in

Australia, for we have large areas where ungrafted European vines will,

in all probability, be able to resist phylloxera. I have secured samples of
soils from near Lisbon, both completely and partially resistant, for com-
parison with some of our sandy soils on my return.

The production of fortifying spirit is a very important industrv in this

part of Portugal. Most of the spirit used in the fortification of the Ports
grown on the Douro comes from near Lisbon. Some years ago it was
not unusual for Lisbon wine to be shipped to Oporto, thence to be re-

shipped as Port. The small Douro vinegrowers complained bitterly and
at their request, the Government prohibited the shipment to Oporto of
wine from other places. In order to placate the growers round Lisbon
they pro'hibited the distillation of spirit on the Douro. The Oporto mer-
chants are thus compelled to buy thei.r fortifying spirit in Southern. Portu-
gal. A large quantity is also required for the fortification of the alcoholic
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wdnes grown near Lisbon, such as the so-called "Lisbon Ports," Carca-
vellos,_ Muscat, _&c. These wines usually go into consumption earlv. They
3 re chiefly fortified with highly rectified, silent spirit.

The Algarve District.

This consists of the extreme south of Portugal, where the climate is

hot and dry. As phylloxera has only recently made its appearance in this

part of the country there is not much to be learnt there in connexion with

reconstitution. I did not therefore consider it advisable to devote anv of

my remaining time to visiting this region, though I understand there is

much of interest to be seen in it. Strong fortified wines and also heavy
dry reds are made and raisins are dried to some extent. I am told that

figs, olives and carob beans are largely cultivated.

The above is a brief sketch of some of the main points of viticultural

interest which strike one in a hurried visit to Portugal.

So far as reconstitution is concerned the most important conclusions to

be drawn are as follow :
—

1. That Portuguese vinegrowers have adopted the resistant stocks

raised in France, most of which have given highly satisfactory results.

2. That the absence of excess of lime (in the soil) has simplified

problems of Portuguese reconstitution. Similarity of Australian soils in

this respect should render the experience of Portugal very encouraging to

our viticulturists.

3. That in Portugal the system of planting resistant stocks in the

vineyard and grafting them after they have become thoroughly established

is universally preferred to planting bench grafted, nursery reared vines.

4. That not only in pure sand, but also in some sandy soils, ungrafted
Luropean vines can be profitably cultivated in spite of the presence of
phylloxera.
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THE ORCHARD.

James Lang. Harcourt.

The weather still continues very dry, and if rain dees not soon fall,

the late apples will not be as satisfactory in regard to size as they gave

promise of some time ago ; a break of the dry weather may, however,

occur at any time. On account of the excessive heat the present summer
has been a peculiarlv trying one; a good deal of the fruit has been

scorched on the trees, and the growth has not been as satisfactory as

it might have Ijeen. Another spraying for Codlin Moth should be given

at once, as a late brood of the moths is now hatching out ; this spraying

will also help to keep the late apples clean. Many growers complain that

spraying has not been so effective this yeaj- as last. This may be accounted

for by the very light crop of apples in most orchards. With a light crop,

spraving is much more difficult than when the trees are bearing good crops,

because the foliage covers most of the young fruit, especially when it is

very small, so that in many cases the spray does not reach it. Another

cause of the apparent increase of grubs is that a light crop shows a much
larger percentage of infected fruit than a heavv crop does, although the

total quantity of grubs may be considerably less.

Bitter pit is not so much in evidence this season as usual. This may
perhaps be owing to the very dry spring and summer. Last year we had
an excessively wet spring and summer, and the season was one of the

worst for bitter pit the writer has known. This may point to the fact

that climatic influence has a good deal to do with the appearance of

bitter pit. It will take a few years' observation to say whether the theory

is correct or not. Mr. McAlpine, vegetable pathologist, recommends half

a bushel of air-slacked lime to trees that are effected with bitter pit. the

lime to be spread evenly over the surface of the ground as far as the

branches extend.

The export of apples will not be so large this year as it w-as last

;

still there is likely to te a fairly large quantity of all the leading kinds

shipped. A fair quantity of pears should also be tried ; last year the

pears turned out uncommonly well. The shipping companies are now
making better provision for carrying this class of fruit in cool chambers,

separate from the apples, and at a much lower temperature. Mr. J. B.

Thomas, fruit broker, of Covent Garden, London, who has just paid a

visit to Victoria, says that pears will always command high prices in

London, provided that they are landed in good condition. He hopes to

see the time when the earlier pears, such as William's Bon Chretien, will

be shipped in large quantities, and he feels sure that the prices thev will

realize will be very remunerative to the growers.

Budding may still be done, provided the bark of the stocks runs easily.

A good soaking of water, two days before budding is done, will put the

stock in good condition for the operation.



ANSWERS TO CORRESPONDENTS.

Mange on Horse.—T.G. asks what is the best treatment for mange with which he
thinks his horse is affected. He states that tlie hair on the liead, neck, and shoulders is fall-

ing off in small patches.

Answer.—As skin diseases in horses are very numerous, it is quite possible that the

diagnosis of its being mange may be incorrect, nevertheless the following remedy should be
tried :—Wash thoroughly tlie affected parts with a lather of soap and tepid water, after which
tepid water by itself to remove all the soap. Then apply the following mixture to the parts :

—Benzine, 3 parts; oil of cade, i part; coal tar, i part; soft soap, i part; oil of turpentine,

1 part. Dress the parts regularly every morning. Grooming utensils, &c., should be boiled;

•harness to be plunged into a solution of creolin.

Death of Calf.—E.P.B. inquires as to cause of death of a three months' old bull calf

belonging to him. The calf was in good health until within three days of death. A fost-

viortem examination was held, and it was found that the bowels had telescoped in three

places, each part being about 8 inches in length.

Answer.—The cause was the intersusception or telescoping bringing on inflammation.
Calves Sucking one another.—W.G.R. asks how to prevent calves sucking one another

after feeding them on separated milk.

Answer.—Smear the parts with a strong solution of aloes. If this is not successful,

try attaching circular pieces of leather to the nostril. If calves are fed in a set of bails such
as those illustrated in last month's Journal, and kept in the bail for some time afterwards,
tlie pernicious effects of the habit will be avoided. Another good plan is to always have a
rack of sweet hay within reach to which the calves will turn and chew at, instead of each
other's ears or tassels.

Lockjaw.—W.C.K. writes:—"A fortnight ago I docked the tail of a five months' old
filly foal. All went well for a week, when I noticed something wrong with its eyes. When
'the foal raises her head the eyes seem to draw back and she becomes blind, showing white
flesh in front of the eyes; otherwise she seems quite healthy and feeds with her mother.
The tail has healed."

Answer.—The condition is tetanus or lockjaw which often follows docking. Treatment
is of little avail, and no doubt the foal is dead ere now.

Dyspepsia in Cow.—W.G. inquires whether there is any cure for indigestion and dyspep-
sia in cows. Also asks whether the horse has a gall bladder.

Answer.— (i) Give a dose of laxative medicine :—Epsom salts, i lb.
;

ginger, 2 oz. ;

treacle, i lb. ; tepid water, i quart ; and then mix daily with the feed a powder made up
of Epsom salts, 2 oz. ; sulphur, 2 oz. ; bicarbonate of soda, i oz. ; and caraway seed, ^ oz.

(2) No.
Cripples.—J.L.P. writes:—"Can you tell me the cause of my cows dying? They lose

the use of their tongue, stop chewing the cud, and are always lying down, not caring to

eat or drink. They get a sort of paralysis in the front quarters, but do not appear to be in

pain. Death occurs about a week after they get bad."
Ansiaer.—The condition is one form of "Cripples" or " Winton Disease." See Journal

for October, 1906.

Swollen Hocks.—Ringwood furnishes sketch and asks what has affected the hocks of
his filly's hind legs. After a run the filly showed signs of stiffness ; the next day she was
swollen and lame and has been since, but the back swelling has gone down a little, and the
lameness seems to go off after a little exercise.

Answer.—The synovial or joint oil sacs seem to be inflamed and distended, and a con-
sultation with a qualified veterinary surgeon is advised.

Non-service by Bull.—Ringwood writes :

—" Please state what is the trouble with my
tuU, 4 years old, and well grown. He is apparently healthy, but will not serve the cows
this season. He served 30 cows last season, and his stock has turned out well."

Answer.—Give the bull a spell, and should he be in poor condition, a nutritious diet

should be given, although, on the other hand, " too much condition " is harmful. The
following remedy in the form of a drench should be beneficial :—Tincture of nux vomica,

5 oz. ; tincture of iron perchloride, 3 oz. ; tincture of gentian, 22 oz. ; water to make a pint.

Two wineglassfuls to be given twice a day in about a pint and a half of water to which has
been added 5 lb. of treacle.

Gypsum.—F.H.E. states that there are large supplies of " copi " (gypsum) in his dis-

trict, and he understands that this material is used in the manufacture of superphosphate. If

this is correct he wants to know whether he could make superphosphate for his own use.

Answer.—Gypsum or " copi," not being a phosphatic deposit, is of no value in the

manufacture of superphosphate.
Mixing Manures.—Inquirer wishes to know whether "Blood Fertilizer" will mix advan-

tageously with Thomas' Phosphate.
Answer.—Not advisable to mix as a considerable loss of nitrogen as ammonia takes

place.

Sowing Gr.\ss Paddock.—T.F. (Penshurst) writes:—^" This year I intend laying down
a paddock with English grasses. As the land is of a stony nature and the soil volcanic it

is too rough to plough, so would like to know whether dragging a heavy harrow over it would
be sufficient. What are the most suitable grasses for the land? In what proportion would
you sow the following grasses, viz. :—Cocksfoot, cow grass, white clover, rye grass? The grass

gets very dry in the summer."
Answer.—Harrowing would only be a partial substitute for ploughing. A fair propor-

tion would be :—Rye grass, 20 lbs. ; cocksfoot, 15 lbs. ; cow grass clover, 2 lbs. ; white clover,

2 lbs. per acre.

Lucerne Growing.—J.S.T.M. asks what is the best time to sow lucerne, „nd whether
manure should be used.

Answer.—Lucerne sliould be sown after the first winter's rain in March or April at the
rate of 10 to 12 lbs. per acre of Hunter River seed. It would be preferable to sow i cwt.
of superphosphate with the seed. The seed and manure may be mixed and sown either
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broadcast or through the manure box of an ordinary seed drill, shutting off eveo Uternate

Thp i^Jrf ^''°'^f ^r''':~^-J/^- f^'^w^i'-d^ specimens of insects which are in his orchardThe insects are not on the trees but fly between them, and when capture is altempted thevbury themselves in the loose soil. They smell like honey and hum like bees
^""'^P'"'^ ^'^'^

Answer.—The insects are known as Hairy Flower Wasos • the one with ^t^.l i.i„„wxngs IS Discoliasoror, and the brown specime"^. Scol/a /.XS. "bo ti Tre common L'/Tb'sist on larvae, spiders and grubs of various kiids. As far as Mr. French Government FnS"mologist, IS aware they are quite harmless to fruit, &c., so should be protected

whether there is an instrument for this operation."
testicle, (2).

.4«j7£/fr.—(i) Yes, but there is a knack about it acquired with practice which i. l.nrrl tr.explain on paper. It does away with pulling three to six inches of cord wi^l ^when drawn with the teeth-the c'ustom with iLbs intended for v^ol growhi^tn "pfo"!cut wether lambs at four months old off rape or turnips ue thicl er ^rt^n^ h

"

weight; under our present rough and readv treatment ewe lambs are readv fi5 ^T^ tT'^are instruments, but nothing beats the Ihuinb and forefinger fT smartnesrandeasi 'on
,

'heamb, but the incision must be small, and on the side of the pursJlow down near tLbodv
wm bpst,;? iirti:?X.Jn is^ofS%:- r^ ^-^- - --- ---- - ^^
o. th^iS;r•Tf•;l;^f^ ^'^'£^-:^^'s-^z^z:^ abir s"^^IS about 2i inches wide and 2 inches deep, and perhaps i inch thick The Lrfp if •

1right when out at grass, but gets lame with work^ Sk^etch fllmished
""'-'

Utf.r '^%'f;"'--^^'^ hard swelling indicated is either a side bone or' auittor most likelv th.

ment
^ forwards two infected orange leaves, and inquiries re treat-

3. fo/SirSro™
°' P"""-H.C.D. ,o™„ds specLen, o.^.^Ss/^llX^d .. ., a„.

^«5w^r.—(i) Panicum Crusgalli, L., Barnyard or Cockshin Grass (Vntiv^.^ /o\ c y

mainralnfnTitrelfU'l'rby^Jed.'^' '
'^^^"^ "^"'^^ ^"^^' ^^^ ^ ^^ suitable^or d'rier iituS;

^^r. ^Y^ \^^^'^ (Bowman's Forest) forwards specimen of weed and states that it has litelv

^nT'Ar^^ T'^l
to be^P'-^^di^g f^^t. It grows about nine mches high and has a smaHpurphsh-blue star-shaped flower, succeeded by a large seed pod resembling tha of the noomand containing hundreds of fine black seeds.

& F -^ 'omi^ mac ot tne poppj

nf thu'^^T'"'""'^.^^ ""^^u
'' Isotoma axillaris, Lindl. One of the Lobeliaces; all the speciesof this order contain a sharp burning or even narcotic milky sap, which taken internalW fnexcess causes inflammation of the alimentary canal, or even death. An alliedVces/LpPora IS deadly to horses in South America,' large 'doses producing deatl ver? n ali Tof.lmerely acting as a tonic stimulant. /. axillarrs, which is a native plant, i less^deadly but is

sZld b^ .^n'd^
'"' tT '^^"^'^"*

f''^^'^'^^^ ^" P=^^t"^^ l^"d is a serious danger Yh'epla^should be_ hoed or pulled up after rain and before .seeding. Stock should be kept from land

Tup'oresses'it
'"*' "^-'"'"^ '' °''" '^^^ ^^ ''^'''- ^'ean cultivation, or flllow^g l^on

C.T.C. forwards two specimens for identification.
^«5«/^r.—Please note that imperfect specimens without flowers give great trouble inIdentification, and cannot always be referred to a definite species. Where more t^ian onespecimen is sent, numbers should be attached. The specimen with the indented leaf marS

is Veriascum Blattaria, l^ Ar. introduced weed of cultivation paddocks a"d is con"S^known as the Spurious Mullein. It is a biennial and should beguiled or hoed up before

.sT2V^:M T "'"
'''f'"^

''?"'^ '^^ P''^^ ^"^ b-"*- The smooth leaved ^specimenwith the pinkish stem is an Amaranthus, probably Aniaranthus retroilexu^, L. Another

Z\\,t^A ,T r^^^T ?<. L 'f^ T^ ^^T P^'''^^'' i-^troduced with impure seed, and should not beallowed to spread. It should be cut down or pulled up before flowering. Neither specimen ispoisonous.

White Ants.—F.G.S. asks some questions about building methods to avoid white ants.He has sandstone and coarse sand at a depth of 25 feet

sheet W^TZTT^'^^iA^^'t^ ^^^ ^".^ T'^ °' ''"'" effectively kept out of buildings by the use ofsheet iron ant stops (dish shaped), which should be placed on top of the stumps. Care mustbe taken in spiking bearers and plates that the hole is exactly filled by the spike. No steps

shTZ/'^r' *%'^'
^r^'^'"?

^^""''^ ^' ^" ^''^^' ^°'^'-t- It i^. however! nLeSary to ha^e

even^whtn frff !^ "I ^ '' ^^ *'"'^" ^'^^ ^°""^ t^'-^t ^^ perfectly satisfactory in this respect,W r^^ f r u^^''^™.'?' P^^P^'^'^'""' ^° ^"'"ly P'-'-^'^ed rn advertisements. Th^
^n.r^f >!' *

""^ •^•"'^ walls and pillars up to floor level; or, if bricks be too expensive,

the r^ /

Concrete makmg is fairly exhaustively dealt with in the July, 1907, number of
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DISEASES OF FARM ANIMALS.
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S. S. Cameron, M.R.C.V .S., Cliief Y eteriiiary OiJicer.

VII.—ACCIDENTS AND INJURIES (conthiued).

LUBRARV

ABRASIONS, BRUISES, CONTUSIONS, AND
ABSCESSES.

An ABRASION is an injury on tlie surface of the skin without rupture.

Sore shoulders are a common instance of abrasion in horses (see next

page).

Bruises are injuries of the nature of a wound sustained beneath the

skin without breaking of the surface. Saddle and girth galls ])artake of

the nature of a bruise.

The term ^'contusion " is usually applied to^ a deep seated brui.'^e or

to an injury of the substance of an internal organ without rupture of its

covenng.

An ABSCESS is a closed cavitv in tissue enclo.sing a collection of
pus. It is formed as a result of a circumscribed suppurative inflammation
and has a tendency to increase in size—always in the direction of least

resistance, hence the " pointing " of absces.ses towards the skin or soft

structures. Abscesses may be caused in a variety of ways, as from liruises

or fractures, but the essential causative condition is the presence of one
of the common pus forming bacteria {StafJiylococcus pyogenes aureus or
albus). Their formation is almost alwavs accompanied by local pain,
swelling, heat and usuallv throbbing. The principal feature by which an
abscess may be distinguished from a non-suppurative swelling is that the
former is fluctuating while the latter usually "pits" on pressure. Ab-
scesses may be " acute " or " chronic "

; the former " come to a head " or
" point " quickly, while the latter are slow in reaching the bursting stage
and are usually surrounded by a dense wall of fibrous tissue. Fistulous
withers, poll e\il, shoulder tumors and the like are ordinarx instances of
abscess formation of varying degree and character.

Occasion is now taken to describe in detail several of the conditions just

mentioned as a knoAvledge of their nature, and their successful treatment is

often a matter of considerable economic importance to the stock-owner.
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Sore Shoulders.

This is an abrasion of the skin covering that part of the shoulders
in contact with the collar. Young horses, when first used in harness, and
horses with delicate skins are especially subject to sore shoulders. Neglect
of grooming and failure to remove the sweat and scurf from the skin after

work may predispose to its occurrence ; but the condition is usually brought

about by the use of ill-fitting or badlv stuffed collars. In the latter case

the necessity for the intervention of the saddler is obvious. The regular

use of astringent applications calculated to harden the skin is advantageous

in young animals with tender skins. One of the most effective of such

applications is a decoction of wattle bark made by boiling half a pound of

wattle bark in a gallon of water. Tan liquor and brine are also useful

applications which can usually be easily procured. Art effective lotion for

the purpose can be made by dissolving two drams each of alum and
sulphuric acid in a quart of water. If the parts which are liable to chafe

be freely sponged over with one of these solutions two or three times a

week, they will soon become so hardened or toughened as to give little

further trouble.

Treatment.—Recovery is aided by throwing the horse out of work
for a time. If in mild cases this is inconvenient the part of the collar

coming in contact with the abrasion .should be " chambered " or it should

be so padded as to prevent contact with the abraded surface. As a healing

application nothing is better than the White Lotion prescril>ed on page

159, which should be sopped on many times during the day. If the

abraded surface is very moist or " running " powdered zinc oxide or

calamine should be dusted on. The keeping of the parts thoroughly clean

throughout all stages of treatment is, of course, essential.

Saddle ar]d Girth Galls.

These may take the form of an abrasion or brliise or blister caused

bv a pinching of the saddle cloth or girth or by the unevenly distributed

pressure of a badly-fitting saddle. They are especially common on horses

ridden by ladies on account of the straining of the side-saddle to one

side. Sore backs are frequently caused through allowing the harness to

remain on during the intervals between work, and also through failure to

properly groom or cleanse the skin in contact with the saddle.

The Treatment should be similar to that recommended for sore

shoulders. The saddle or harness should be so adjusted as to be kept

clear of the sore and a saddle cloth of felt or Turkish towelling should

be worn. The stuffing of the saddle should be attended to and care

should be taken to remove all accumulations of dried sweat from the

Innings which must be kept scrupulously clean.

Sitfasts.

Sitfasts may occur on the shoulder or on the back near the withers

but they are most frequently met with in the latter situation, where they

rire really aggravated saddle or harness galls.

A sitfast is an OT)en sore in the centre of which is a hard mass con-

sisting of dead tissue, skin, hair, and coagulated discharges firmly

adherent 10 the subjacent living tissues. The margin of the sore is usually

also hard and leathery, very angry looking and sore. They are caused

by the continuous pressure of the saddle or harness on a galled spot
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whereby the scab and discharges are pressed into the sore instead of

being allowed to peel off. The mass of dead matter acting as a foreign

body constitutes a persistent irritant and when pressed upon causes the

animal great pain, as is evidenced by marked flinching and fear when the

spot is touched. The dead mass corresponds in great measure to the core

of a corn on the human toe ; its existence has been brought about by the

same cause, viz. :—pressure, and the pain which is experienced is main-
tained in the same way, viz. :—by the squeezing of the living tissues and
nerves underneath the core between the external pressure and the under-

lying bone.

Treatment essentially consists in the removal of the core. In some
cases this may be done by grasping it with strong forceps or pincers and
forcibly tearing it out. It is, however, often so firmly attached that its

removal can only be effected with the knife. Such an operation can be
best performed if the animal is cast and chloroformed as the patient is

usually very fidgety or vicious when the parts are being interfered with.

The margin of the sore should be scarified with the knife at the same
time, and the resulting wound dressed with antiseptics in the ordinary

way (page 54, Vol. V.).

Fistulous Withers.

Fistulous withers are so common in Australia, and so familiar to every

horseman, that the term "fistula" is by common acceptation and use

applied, almost solely, to a condition of the withers of horses, varying,

in succeeding and more grave stages, from a mere pinch or bruise to an
utterly incurable mass of callo'used and suppurating tissue the size, per-

haps, of a camel's hump, with channels running through it in all direc-

tions, and opening in manv places on both sides of the shoulders, back,^

and neck, and including extensive disease of the bones of the spine, andr
perhaps, of thi shoulder-blade.

Without a kowledge of the anatomy of the neck and withers it is

difficult to understand why an injury which, if it occurred at almost any

other part of the body, would soon be cured, when sustained at this part

should result in such a severe wav. Even the slight bruise caused by a

pinch of the collar or saddle, or broken saddle-tree, may, if not properly

treated, result in an incurable fistula. If, after a bruise or pinch of the
withers, cooliaig lotions are applied, and the hor'se rested for a day or two,

the mild inflammation soon subsides, and no ill results follow. But if the

injury is severe in the first instance, or if a slight cause is allowed to

continue to act so as to favour the formation of matter (pus), then the

anatomical peculiarities of the part render a fistula inevitable. The
muscles of the neck and withers are for the most part broad and flat,

and are placed flatly one outside the other and side by side, running from
different parts of the neck over and under the shoulder-blade on to the
back. Now, when matter forms it has a tendency to gravitate, and always
runs in the direction in which there is least resistance. Hence, if the bruise

of the withers is at all deer-seated and sufficiently severe to result in the
formation of matter, then this matter verv soon burrows its wav down in

the interstices between the muscles, and is there imprisoned. So lodged,
it never "points" through the muscles towards the surface, but remains
and acts as an irritant, and sets up a productive inflammation, resulting
in the formation of a callous swelling. By ard by there is an effort of
nature to get rid of the imprisoned matter by the formation in the calloused
flesh of tubes or channels (sinuses), which run in all directions through it.
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and open through the skin generall)- at a part higher than the seat of the

imprisoned matter. Fro.n these openings a little matter is gradually dis-

charged, but the bulk of it cannot get away (it cannot run uphill), and so

the inflammation continues and spreads beyond the original seat until,

perhaps, the spines of the back bone are implicated, in which case there

is little hope of recovery, except in the hands of a really skilful veterinary

operator.

Causes.—Fistulas are very common in Australia—so common that I

have myself had to operate on as many as half-a-dozen cases in a single

forenoon. I have seen three horses affected simultaneously on one hold-

ing, and these included all the horses that were kept. I know of a con-

tractor keeping between fifty and sixty horses who had fourteen affected

all at one time, and I have heard it stated that the disease was contagious.

From the nature of the disease it is evident that this view is altogether

erroneous. It is simply founded on the knowledge that a number of

horses on the same farm or in the same paddock are simultaneously af-

fected, and the fact is lost sight of that what will act as the cause in one
( ase will likewise act in others.

Cases having their origin in the uneMual pressure or pinch of a badly-

fitting saddle, are bv no' means uncommon, but the situation of a large

luimber of cases, especially in draught honses is slightly to the front of the

withers, at the setting on of the neck tO' the shoulder
;

just at the place,

in fact, against which the top of the collar is pressed when the horse

throws his weight into it. If the collar is closed at the top, and especi-

ally if it is well made to fit the horse, the pressure on the withers and
top of the shoulders is equally distributed, and no particular spot is

bruised or pinched. The open-topped collar is however in almost univer-

sal use in Australia, and, if it does not happen to be buckled up tightly,

or if the hor.se has improved in condition, lendering the letting out of a

hole or two necessary, there is a part, directly at the top from which the

mane grows, that receives no pressure at all. As the horse pulls, the

two upper extremities of the padded portion of the collar on each side are

of a necessity especially when the traces are attached high up on the

hames, pressed backwards, downwards, and inwards, exactly at that spot

where the first sign (swelling) of fistula in this situation appears—viz.,

on each side of the backbone, just in front of the highest point of the

withers. Steady pressure of this sort may only be productive of passing
effect; but a jerky pressure or ])inch occasioned when the road is rough,

the load awkward, or weight not properly adjusted, will .sooner or later

result in a bruise which may be so severe as to give rise to an abscess—an
abscess at this part generally resulting in fistula.

The most prolific cause however is tO' be found in the stumpy and
stony condition of a large number of Australian paddocks, and also in

the hard nature of their surfaces in the summer time. At all events, pad-
docked horses are very liable to fi.stulous withers, whether it be from
rolling on stumps of trees or stones, or on the hard ground (especially

in hoTses with high withers), or from injury to the withers
by the outstanding low branches of trees when grazing in bush
l^addocks, or from the bite or pinch of another hor.se when in

the act of scratching each other, or keeping off flies or other irritating

insects. It is ]x>ssib]e, too, or even probable, that Australian horses are,

on account of their liability to general disease of bones, somewhat con-

stitutionally predisposed to fistula, for the chipping off of a small frag-
ment of one of the bony spines of the withers would excite sufficient in-

flammation to produce a fistula of the wor.st order.
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Treatment.—When an injury is sustained to the withers, or neck, or

back, be it ever so slight, means sliould at once be adopted to allay the

swelling and inflammation. To this end of course the horse should be

rested, and the saddle or collar should i.ot be used again until the bruised

part is quite hard and well. Vinegar and water, or one of the cooling

lotions recommended elsewhere (see page 159) should be applied fre-

quently. If the bruise is so severe that the formation of matter is sus-

pected, a smart blister should be applied in order to bring it quickly to a

head, and the resulting abscess should be lanced before it has pointed.

If in a few days after blistering the swelling is found to contain matter

it should be lanced at once. In most other cases it is advisable to allow

an abscess to " point ' before lancing, but in the case of a new fistula, as

before pointed out, if the matter is not speedily evacuated artificially it

burrows down between the muscles and sets up further inflammation. If

care is taken, bv making the incision sufticiently Jow down, that the matter

has sufficient vent, that is, that it can be freely discharged without lodging

anywhere, recovery will probably soon he effected, and will require no

more assistance than the daily application of a dressing of antiseptic lotion

or powder.
In bad cases of fistulous withers, there is no remedv but the knife,

and a bold surgeon is essential to recovery. There must be no half

measures. Half-measures result simply in delay and disappointment.

As a general rule in old standing cases of fistula, the bolder the operation

the better and quicker the recoA'ery ; of course provided always that the

operator has some idea of what he is doing, and of the structures he is

operating on. I have known the case of an amateur operator who, in his

anxietv to deal radical Iv with a somewhat grave case, and to produce a good

impression regarding his skill on the bvstanders, actually cut through the

elastic cord running from the head to the withers (the ligameittum

iiuclicE, which supports the head), therebv allowing the head to drop, and

rendering the animal useless for ever. However, given a case of from
three to six, or even twelve months' standing, very much calloused and
swollen and discharging matter from two or three openings, it is neces-

sarv to make a " bold incision " with a sharp knife down to where the

matter (pus) is lodged, and to cut awav all the hard, calloused flesh in-

cluded in the swelling. It is necessarv to thoroughly " bottom ' the fis-

tula wdth the knife and to get rid of all the matter, tubes and unhealthy

tissues, and to create a common wound with a good opening so as to allow

of the free exit of all discharges. It is simply a waste of time to put in

setons or to prick the matter-containing cavities here and there, and so,

for the time being, get rid of the alreadv formed matter. The small

Avounds so made soon heal up, matter re-collects, and the case is as bad, or

worse, than e\-er.

After operating in the \vav indicated, it is necessary to maintain the

wound so created in a healthv condition until it commences to heal satis-

factorilv, that is, until the discharge from it gets thick and creamy, and
the surface and lips present a healthy pink appearance. A solution of

corrosive sublimate (one quarter ounce to a quart or two quarts of water)

is one of the best dressings for this purpose. The wound should be

svringed with it dailv for about a week, after which some disinfectant

powder, or dry-wound dressing should be used. One of the best wound
powders is made bv the addition of half-an-ounce of either boracic acid or

iodoform to four ounces of zinc oxide or zinc carbonate (calamine). Dry
lime may be dusted intO' the wound in the first instance if the sublimate

is not procurable. Strong carbolic acid solution is also good. In a few
days, or a week, sav, after the first operation, it will probably be necessary
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to use the knife again to trim the wound and remove any hard cal-

loused flesh that remains, or any proud flesh that may have formed.

After operation no stitches are necessary—the wO'Und should be allowed to

heal slowly from the bottom. To operate successfully it is necessary to

have the horse properly secured, and, if it is not desired to throw him,

a good plan is to hitch him, head and tail, to a post and rail fence—the

head to one post and the tail to the netxt. This is one of the operations,

however, in which chloroforming is of great advantage.

The use of vitrol, bluestone, or other caustics in the treatment of

fistulous withers either before or after operating is to be strongly con-

demned. Under the circumstances of the existence of a fistula they are

powerless for good and very powerful for evil, their only action being to

increase the swelling and inflammation. The object of all treatment

should be to get rid of the imprisoned matter and of the calloused swelling

to which it has given rise, and, as pointed out above, all applications or

injections or treatment of any kind will be abortive except the knife has

been previously freely used.

Poll Evil.

The " poll
'

' is the common name given to the region at the upper end

of the neck on top, and immediately behind the bony ridge between the

ears known as the crest of the occiput. Poll evil is the term used to

describe an injury sustained in this region. It may at first be a mere

bruise, but the formation of one or more abscesses quickly follows and,

on their bursting, a fistula or fistulae of a very intractable character result.

The condition is, fortunately, not a very common one in Australia,

the infrequency being most likely due to the absence of the low roofs,

cross-beams and doorways which are a common feature of the older Eng-

lish stables and which are held accountable for many cases of poll evil

there.

Treatment is often very unsatisfactory. Free u.se of the knife as

advised for fistula in the region of the withers iis not permissible here

because of the contiguity of such structures as the spinal cord and im-

portant nerve tnunks and blood vessels. The abscesses should be lanced

and syringed out with antiseptics, depending openings being made at the

lowest part containing pus so as to allow of free di-scharge. Setons

may be inserted to keep such openings from healing too rapidly so that

discharges may not be again imprisoned.

Shoulder Tun^or,

The so-called shoulder tumors which are of such common occurrence in

draught horses are really not tumors, but inflammatory enlargements of

slow growth. They often contain in the centre a small quantity of im-

prisoned pus and so partake of the nature of an abscess ; but it is very

rarely, and then onlv after a long time—two or three years—that they

ever burst. Thev are usually situated just above the point of the shoulder

and the particular tissue invoihed in the fibrous growth is the levator

humeri muscle.

The almost sole cause is a collar pinch or bruise of the muscle sustained

during sudden or jerky pulling when drawing heavy loads over uneven

ground. Although the tenderness from such a pinch passes away quickly

there remains deep-seated in the muscle a slight inflammatory swelling

caused by the exudation of lymiph. This exudate becomes organised (that

is, transformed into living tissue by the formation of blood vessels in it)

into fibrous tissue. This hard fibrous growth of tissue continues under the
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influence of continued collar-pressure, until it reaches to a size which
effectively interferes with proper collar-work. When hard the tumor may
be the size of an emu's egg, but if softer it is generally larger. In either

case the enlargement is usually circumscribed—not diffuse.

Treatment.—Blistering and setons are never of the slightest use. The
only remedy is the removal of the tumor bodily with the knife. The
operation is best performed with the animal in the standing posture

—

secured and fixed in a trevis or crush—because then the course of the

carotid artery and other important structures can be best defined and acci-

dental severance of them avoided. The primary incision should be a bold
one from above downwards and 'extending right through the tumor to

the healthy tissue beneath—siplitting it into two halves as it were. Each
half may then be dissected from the underlying tissues and from the skin

and removed. The resulting wound or cavitv will gape considerablv but

should not be stitched. It should be treated as a common wound with dry
dressings (page 156), and occasionally svringed with a wound lotion.

Capped Elbow.

This very common and unsightly condition seldom causes lameness but

it is nevertheless an unsoundness which seriously deteriorates the market
value of the animal and on that account, as well as because it is a condi-

tion diflficult to cure, its presence is one of rather serious importance to the

owner.

Fig. 19. Capped Elbow. (After
Dollar.)

Fi^ 20. Capped Knee.
Dollar.)

(After

Capped elbow is the result of an injury sustained to the point of the

elbow (olecranon) whereby the tissues beneath the skin become inflamed and
infiltrated with fluid, giving rise to a swelling which varies much in size,
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but may be as big as a man's head. The injury is usually caused by the

heels of the fore shoe coming in contact with the elbow when the horse is

lying down. There is a bursa or synovial sheath situated between the

summit of the olecranon process of the ulna bone and the tendons of inser-

tion of the caput muscles, and it is because this bursa often becomes

inflamed and distended Avith s\novia that the condition is such a grave

one.

Treatment.—When the swelling or enlargement is noticed for the first

time cooling applications may be applied to reduce the inflammatory swel-

ling, but neither these nor blisters are of much use later on. If a blister

is tried the red mercury ointment is the best because of its power of pro-

moting al)sorpt]on of inflammatoiv exudates. If there is fluctuation of the

swelling indicating the presence of fluid it should be lanced at the bottom

.so as tj allow of free discharge. The cavity should then be injected daily

with a lotion made of equal parts of tincture of iodine and glycerine;

this, to stimulate adhesion of the walls of the cavity. When the enlarge-

ment is hard and fibrous the only effective remedv is removal with the

knife—an operation to be performed after the manner of that recommended
for the remo'val of shoulder tumors. After either lancing or excision the

wound .should be kept open until the ca\ ity has filled up by healing from
the bottom.

Capped Knee.

This condition is most often met with in hunters and steeplechasers,

the injurv being sustained through rapping fences when jumping. The
.swelling is usually situated a little above the knee and it consists of an

inflammatory exudate, or, in more serious cases, of a droptsical distension

of the synovial sheath through which the tendon of the extens^or mctacarpt

inagnus mu.scle passes.

Treatment.—When the injury is first sustained cooling lotions (see

page 159), and cold water bandages should be applied. Later on absorption

of the swelling should be stimulated by rubbing in tincture of iodine two
or three times a week or applying a red mercury blister (page 75, Vol. V.)

every alternate week. The removal of the swelling, however, when it has

become callous is a very tedious matter and if it is of a dropsical character

time may be saved by operating at once. The operation consi-sts in lancing

the distension at its lower part and evacuating the fluid which in old-

standing cases may have floating or adherent masses or bands of coagulated

lymph contained in it. An iodine and glycerine solution (see above)

should be afterwards injected and a tight bandage applied. The injec-

tion and bandaging should be repeated daily until the walls of the cavity

have united and the wound has healed. The operation must be performed
under .strictly a-septic conditions otherwise suppuration will ensue, and a

permanent stiffening of the limb may result from the tendon becoming
adherent to its sheath and consequently restricted in action.

If the swelling is not completely removed by the operation, opportunity
should be taken every time the horse is given a few weeks' rest to apply a

blister of red merrurv ointment.

Capped Hock.

Capped hock is a condition of a similar character to cai)ped elbow, the

enlargement in this case occurring on the point of the hock and the liursa

involved being that situated between the summit of the calcaneum bone
{os calcis) and the tendon of the gastroc-nemiiis muscle just above its point

of in.serticr.
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The injurv is usually sustained in kicking at some solid substance either

in harness, in the paddock or in the stable. Capped hocks consequently

always rouse a suspicion of vice. Some horses however have a calloused

enlargement on the point of the hock produced gradually through contact

with the floor when lying down.
Horses seldom go lame from capped hock ; and, from the point of view

of its non-interference with the usefulness of the animal it is not an un-

soundness. Nevertheless it is usuallv regarded as such.

<—

«

Fiw. 21. Capped Hock. (After Dollar. V\i 22. Capped Shin or Fetlock.

(After Dollar.)

Treatment.—As with other synovial distensions treatment is often un-

satisfactorv. In the early stages cooling applications ; and later on iodine

blisters, frequently repeated, are most likely to be successful.

Capped Shins.

These enlargements occur in front of the lower extremity of the cannon

bone just above the fetlock, in the hind limbs usually. They are most

often the result of injurits sustained through hitting fences when jumping.

The condition is almost identical with capped knee and should be treated

in the same manner.

BURNS AND SCALDS.
Burns and scalds may vary in severity from a slight inflammation of

the skin surface to a grave condition of charring and destruction of the

skin and subjacent tissues.

Treatment.—One of the main objects of treatment should be the pro-

tection of the injured surface from adverse external influences, such as

cold, wet, dirt, and infection. For this purpose applications of oil are
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admirably suited. Any of the fixed oils (castor, sweet, olive or linseed oil)

will do, but carron oil, which is a mixture of one of the fixed oils with

equal parts of lime water, has an additional soothing effect. When there

is great ipain a decoction of poppy leaves, opium or other sedative may be
mixed with the carron oil. Subsequent treatment should comprise the

dusting on daily of dry wound powders (page 156).

The surface blisters whicJi form in se\ere burnings or scaldings should

be punctured with a needle or small knife previously sterilized bv heating

to a red heat. If the burn or scald is on a limb the part should, after the

oil treatment, be covered with a thick layer of cotton wool lightly bandaged
on,

RUPTURES rHERNIvE).

The domestic animals are not particularly liable to ruiptures, but occa-

sionally in the young of all species umbilical hernia (rupture of the navel)

is met with ; and in colt foals and boar piglings, scrotal or inguinal hernia

(rupture into the sac of the testicles) is fairly common. It also occasion-

ally occurs in stallions.

Navel Rupture (Umbilical Hernia).

This is a protrusion through the navel opening of some portion of the

abdominal contents. It may be a loop of the bowels or it may be a portion

of the caul net (omentum). The rupture is either present at birth or it

may appear within two or three months after birtli. It may vary in size

from a hen's to an emu's egg, but whatever the size the tendency is for it

to gradually get less as the animal grows older ; and in most cases it finally

disappears before the age of two years is reached. Sometimes the size

of the rupture will vary from day to day or even from hour to hour
according as the loop of bowel is full of ingesta or empty.

For differentiation of such a rupture from any other kind of swelling

it will usually suffice that movement of the contained loop of bovvel is felt

when the enlargement is grasped by the hand ; or, in case it is the omentum
that is protruded, the fact that it can be pushed back into the abdominal
cavity through the navel opening is sufficient evidence.

Treatment.—As stated before a cure is often effected spontaneously,

but recovery may be hastened by the continuous use of a broad flat truss

adjusted and kept in position by a loin strap attached to a surcingle.

Fig. 23. Clams for Navel Rupture.

If operative interference is deemed necessary the ligature method is

perhaps the most effective, as it is certainly the simplest and safest. The
animal should be thrown and placed on its back in order that gravity may
assist in manipulating the bowel or net through the opening into the

abdomen. This done the loose skin forming the rupture sac is grasped and
pulled taut, and a self-tightening ligature (clove hitch) of whip cord,

cat gut or wax-end is then applied as close up to the abdominal wall as

possible and drawn tight. In a few days the fold of skin external to the
ligature will drop off and in the meantime sufficient inflammation has been
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caused on the belly side of the ligature as to have produced occlusion of
the navel opening. Another method is to use clams (see Fig. 23) instead

of a ligature, but their very weight renders their use objectionable.

Scrotal or Inguiqal Hernia.

This is a much graver form of rupture than the one just described. It

is a condition in which the loop of the small intestine escapes through the

inguinal opening (the internal and external rings) and passes down into the

scrotum or testicle sac. The frequency of these ruptures in Australia may
be ascribed to the relaxing effect on the tissue of the hot climate, and in

this connexion it may be mentioned that in France the veterinarian Bouley
has observed that inguinal hernia occurs more frequently in summer than
in winter. The exact nature of this rupture will be more clearlv under-
stood by reference to the accompanving illustrations (Figs. 24, 25 and 26).

Fig. 24. Normal position of testicle

and of the spermatic cord as it

passes through the inguinal canal

from the abdominal cavity. (After

Flemin<7.)

25. Infuinal or Scrotal Hernia

or Rupture. A loop of intestine is

seen to have passed through the

inguinal canal from the abdominal

cavitv along with the spermatic cord.

(After Fleming.)

Inguinal hernia is often a cause of colic in entire horses,
_

especially

when the condition known as strangulated hernia exists. In this case the

inguinal opening becomes constricted and compresses the part of the bowel

passing through it forming a kind of neck at which " strangulation" of

the protruded bowel occurs. Such cases are often fatal.

Treatment.—In all cases the animal must be thrown and placed under

chloroform. Chloroforming produces relaxation of the muscles surround-

ing the inguinal opening and so materially assists in the replacement of the
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bowel within the abdomen. This latter is a matter of some difficulty, and

it is best done bv turning the horse on his back, manipulating and pushing

the bowel with the left hand while the right hand is introduced into the

1- 1;^. 26. Iiii,'uin,il llerni.i (scrotal rup-

ture)
;

[a] scrotuna containing tes-

ticle
;

[b) covering of spermatic

cord ;
(c) loop of bowel that has

passed through inguinal canal along

with spermatic cord. (After Flem-

rectuni and used to pull the intestines downward from the inguinal open-

ing. Sometimes it will be found impossible to effect the return of the

bowel without opening the scrotum and enlarging the inguinal opening

with a long j^robe-pointed and curved knife. After the bowel has been

returned a pair of wooden clams should he put on above the testicles and

as near the abdominal wall as possible so that the re-entry of the bowel

into the inguinal canal may be. made difficult. The clams may be removed

in twenty-four hours.

In tne castration of colts and young pigs affected with this kind of
rupture a special operation known as the " covered operation " is necessary

but this can only be done without danger by a skilled suix'^eon and
anatomist.
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LAMB-MARKINa.

//. IT'. Ham, Sheep Exfert.

Ear-marking, castrating, and tailing of lambs are known to sheep men
under the term of lamb marking. This term, is given because ear-marking,
being the guide to ownership, is the most important of the three practices.

Ear-marking.—There are several systems of ear-marking, and each is

more or less correct. Some are cumber.some, and only suited to stud flocks.

The worst evil is too large an ear-mark, a small neat one being sutificient.

When a large ear-mark is put on a young lamb it grows as the lamb grows,
and, in after years, looks bad for no real benefit. Some ear-marks, made
with the knife, are clumsy, and very unsightly.

With stud masters the old style ear-label is still in most favour, and
aluminium metal is preferable to galvanized. A good method of putting

these in the ears is to make two punch holes, as far apart as the length

of the label, and clasp the label on the ear lengthwise, not too tightly,

keeping the number uppermost. There is less likelihood of it being torn

out through getting caught in netting, or in troughs, when it is necessary

to feed the sheep ; it also looks very neat. With a little observation and
practice the vein in the ear can be avoided, and no bleeding caused.

Castration.—Castration of lambs has of late years undergone some
changes in the right direction. Our wool -growlers' style of slashing off

sometimes half the purse, or slitting it half-way down, in order to get at

the testicles more quickly, is dying out. Lambs are often slit to the full

depth of the purse, and the flesh laid bare, owing to the operator being
forced to get through from three to four thousand lambs in a dav. These
methods of slitting or cutting off, when carried out carefully, are satis-

factory enough to the wool-grower, but, with lambs intended for export
at an early age, as in the case of small farmers, the slower method of
making a small incision in each section of the purse is preferable. Some
argue that the cutting off or slitting allows the blood to drain away.
The side-cut does not admit of this, but it will be found that more trouble

arises from the use of a dirty knife, or from bleak, windy weather, or

frost. With the deep slit, or the purse cut off, lambs are liable, when
lying down, to pick up dirt, etc., and cold winds are more to be feared
than when the .small opening method is adopted.

When speed is necessary for larger numbers yarded, splitting, when
done shallow, is the best method. Proud cutting of lambs will be found
an advantage to lamb-raisers. The wool-growing style is to draw with the

teeth, and, in doing this, the cords are dragged out also. If the lamb be
proud cut carefully, he will fatten equally with the ewe lambs. Most
lamb-raisers find a greater proportion of the ewe lambs ready before the
wether lambs. With wool-growers' flocks there are usually too many lambs
yarded to practise any other than quick methods. Ewes and lambs on
large properties cannot be starved in the yards too long, but Avith smaller
holders there is no need for such hurry. Small farmers copv the large

land-holder in too many things, especially in lamb-marking and time of
lambing, and also in many shearing and wool preparation matters.

Proud cut wether lambs, at four months old, have heavier fore-quarters,

and have not had such as severe a check as teeth-drawn ones. The purse
is taken hold of, with the thumb and forefinger, thumb uppermost, and
drawn fairly tight. The incision is made on the side, low down, near the

body ; this is the secret of being able to hold the stone easilv with the
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fingers. If the cut is high up it is much harder to get it. The incision

must not be too large ; where the cut is made will be through double skin,

and half-an-inch through this double skin will mean an inch opening, wihich

is often too large. Cut both openings right away—no need to change

hands—the stone will be found close to the opening, and will come out

easily, and need no straining. Hold it with the thumb and fore-finger,

and, if it is an old lamb, take the stone out of the casing, and leave this

part in also. If young, say, under six weeks, take the testicle off with a

half-rubbing, half-cutting action, and leave in all the cord possible. Use

a clean knife ; a little Lysol is always handy for many things in sheep

work.
Tailing.—Searing the tails has come into favour greatly, and rightly

so. The bulk of our lamb-marking is done in the cold months,

and searing has been proved beyond doubt to be better than

the old style. It should not be practised in warm weather,

as flies are attracted thereby. The maggots get in under the scab

and cause a lot of trouble and subsequent watching to get rid of them,

in the case of sheep, with long tails, left over a year, searing the

veins, after taking the tail off, is a very old custom. From this custom

the idea came to careful .stud sheep men to have, at lamb-marking time,

in a fire close by, some pieces of thick fencing wire about sixteen inches

long (the old No. 6 wire that came into the country in early days). With
these they would touch the veins after the tail was taken off, the object

being to save loss of blood. Very often these breeders were exhibitors of

sheep, and had been feeding their ewes and lambs liberally on fodder

crops, as many of our lamb-raisers do now. They found that their lambs,

especially on a fairly warm day, bled freely, and often showed the effects

of it for a fortnight or three weeks afterwards. A keen exhibitor regrets

this loss of time, as it means loss of growth and early development.

From the practice mentioned the searing iron was evolved. The idea

was to do the operation with one instrument, and for the purpose, a sear-

ing iron, used in the old style of colt castration, was used. It stopped

the blood, but unless a joint was struck it was hard to get through. A
few lambs were treated by this method, and then a number one horse-

brand was thought of. This was used and worked well ; the handle

being upright, more weight could be brought on the tail. It was found
that, although a man could always strike the joint with the knife, he

needed to re-learn his work to get the joint with the iron ; but no ill after-

effects were noticed where the joint was not struck. With stud sheep it

is the custom, in order to leave a private mark, to draw the knife across

the tail, near the body, before taking it off. Under the new style of

tailing, this advantage was thought to be lost, but the iron was found to do
as well by touching the skin before taking the tail off. In Longwools a

variety of marks can be made, on the inside of the thigh, and in a very

little time.

The branding iron was ju.st about the bluntness of the back of an

ordinary knife. It was thought that it should be sharper, but it was found,

that if it were put through with a jerk, as is done wdth the knife, that it

cut through too quickly, and did not sear the veins, which are met with

just after going through the skin. A rather blunt one was then adopted,
as it allowed an instant or two to sear. After a while it was found that

the action of the fire kept the iron at just about the right degree of blunt-

ness. This class of iron was in use a year or two, and worked well

enough, but it was recognised that heavier irons would hold tlie heat



8 April, 1908.] Lanib-iuarkiiig. 207

longer, for, apart from the cooling action of a windy day on them, the

ewe lambs would at times urinate as soon as the iron was placed on the

tail, and so cool it. A much heavier iron was made ; at first a wooden

handle was attached, but, as this gradually got burnt, an iron handle was

turned on it. It did not matter whether an open fire or an oil drum

was used ; a bucket of water was kept near, in which the handle could be

cooled.

The heavy iron was too thick, and held too much heat. It burnt the

anus of the wether lambs, and the entrance to the genital organs of the

ewe lambs, which, in the latter case, could be noticed in after years, and
was thought to make more difficult the service of the ram. For general

purposes, an iron, three-quarters of an inch in thickness, is therefore

better. A handy size is two and a-half inches wide, and two inches deep,

with the cutting-edge sloped V-shaped, equally on both sides, from a

blunt edge to an inch up ; the handle should be sixteen inches over all.

The man holding the lamb can do a lot towards preventing the

burning. When a man has been used to holding for the knife he will

lean the lamb forward, for, as soon as the tail is off, he merely lets go, and

the lamb drops over the fence, but with the iron in use the lamb should

be held leaning backwards. There is more in holding lambs for the iron

than for the knife. The iron can be leaned slightly away from the lamb as

well—there is no excuse for burning them. There are several handy
Avays of using three-quarter-inch boards to go between the iron and the

lamb. There are careful and very neat ways of doing the work, and they

are in use mostly with owners not bound to time in getting flocks out of thii

yards. Some owners have one side of the iron made with a bulged surface,

so that in going through it presses more against the veins. This iron needs
careful handling ; as each tail is treated the operator must see that the right

side is to the lamb, and that the latter is not burnt.

Some owners are doing good work with an instrument made like a very

large pair of scissors. The patented machines also do good work, but

with the farmer the plain iron is mostly used. It is either home-made or

made by the local blacksmith, and when an iron handle is turned on it, will

last a lifetime.

In late spring and early summer, and in autumn, flies are troublesome,
and the knife is then the best, but, as a rule, there are not many lambs
at those times to tail. When tailing with the knife, it comes natural to

pull on the tail, but if a little time is taken, the habit can be acquired
of holding the tail loosely. After the customary glance at the lamb to

form an idea of age, and consequently the likely distance of the joints

apart, the thumb is run over to find the joint. Then, instead of pulling

the loose skin towards the operator, push it towards the lamb, and when
placing the knife on, keep it just a little to the operator's side of the

joint, and also press slightly towards the lamb. By so doing it will be
found that when the tail is off, the loose skin, that has been pushed
towards the lamb, will come back over the end of the tail where severed,

cover the two veins, and check the flow of blood.
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THE PROCLAIMED PLANTS OF VICTORIA.

{CofithiKcd from page iy6.)

Alfred ]. Eicart, D.Sc., Pli.D.. F.L.S.. Goi'ernmeut Botanist; and
J. A'. 7\>i-ey. Herbariuin Assistant.

The Onion AiVeed.

Aspliodelus fistulosns. Linn. Liliacece.

Root fibrous; leaves many in a dense basal rosette, awl shaped,

grooved, hollow, about a foot long tapering to the apex. Flowering stem,

hollow, branching, i to 2 feet long. Flowers small, white, or pale pink

in IdO'Se rlusters.

An introduction from Southern Europe. This onion-like plant is a

verv injurious weed. It has made its appearance in .several places, sup-
})ressing almost all other vegetation. It should be dug up before flowering,

and burned with the aid of brushwood, or mixed with quicklime. Plough-
mg, root-crop.s, and summer fallowing keep it under.

Proclaimed for the Shires of Bellarintr, South Barwon, Port Fairv.

and Queen.scliff.

CHEESE EXHIBITS AT THE A.X.A. EXHIBITION, 1908.

Judges.—J. G. McMilla)i, X.D.D. (Cl/eese Expert, Department of

Agriculture) and A. IF. Woodard (/. and J. Lonsdale and Co.,

Limited), late Cheese Expert, Canadian Department of Agriculture.

The second display of cheese in connexion with the above exhibition

took place in January and February. The total entries were 150, as

compared with 90 last year. This year there were three extra classes,

and the manner in which cheesemakers responded was gratifying. The
greatest falling off was in the export class, there only being 16 entries as
compared with 25 in 1907. The decrease of entries in this class is to be
deplored. Good prizes were given-, but even that seems to be insufficient

to get dairymen to display an enthusiasm in the development of an ex-

port trade; the most pessimistic will admit that such development is

essential, but they are not unselfish enough to exploit the market them-
selves. The pioneering is left to a few who by their energy and pluck
relieve the market on this side, resulting in a rise of prices to those who
retain nl] their products on the local market. To again enumerate the
advantage.^ of export is superfluoius, as the benefits to be derived have been
quoted frequently in the Journal and other publications.

The specifications for the various classes were as follow:—
Class n.— I ton export cheese, not more than 3 months old.

Class H.—300 lbs. cheese, not less than 6 weeks old, nor under 40 lbs. weight.

Class J.— 112 lbs. loaf cheese, any as;e, not over 12 lbs. each.
Class K.—4 loaf-size cheeses, not under 6 weeks old, nor more than 12 lbs.

each.

Class I> (Surprise Class).—4 40-lb. cheeses, to be taken at random.
Class M (Surprise Class).

—

a, loaf cheeses, not more than 12 lbs. each, to be
taken at random.
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Prizes amd Awards.

Class G.—Prizes:— i, Government Gold Medal, A.N. A. Exhibition Certificate,

and ^'13; 2, £?> ; 3, 4, and 5, Certificates.
'

A^uards.— i. Cobrico Cheddar Coy., Boorcan (94-75 points); 2.

Ciachan Cheese Dairy, Cororooke (93.75); 3. D. and J. McRae, Larpent

(92.5); 4. Tandarook Cheese Factory (91.5); 5. J. McGuire, Garvoc

(90.75).

The range of quality in the export section was from first tO' second
class. The first three liots were of very good qualit\

.

Class H.—Prizes:— i, Silver Medal, A.N. A. Exhibition Certificate, and ,^^5 ;

2, £2)'i 4' 5' '^"^d 6, Certificates.

Aufards.— i. Cotrico Cheddar Coy. (94.25 points); 2. Alex. McRae,
Larpent (92.75); j. Noel Bros., Kolora (92.25); 4. Noel Bros. (91.75);
5. Grasmere Butter and Cheese FactOT\ (91.5).

This class was well represented, the entries being well over those of

last year. The quality was of wide variation ranging from first to third

grade. Abany lots had suffered considerablv through the heat.

Class J.

—

Prizes:— i, Silver Medal, A.N. A. Exhibition Certificate, and ^4 ;

2nd, ;^3 ; 3, 4, and 5, Certificates.

Aivards.— i. Ciachan Cheese Dairy (9-. 75 points); 2. Cobrico
Cheddar Coy. (92.5); 3. Yabba Cheese Factory, Tallangatta (92);
4. D. and J. Ab-Rae (90.25); 5. Flowerdale Cheese Factory, Yea (90V

There were some very fine cheese in this class, and some were verv

middling.

Class K.—Prizes:— i. Silver Medal, A.N. A. Exhibition Certificate, and /."3 ;

2, £2; 3, 4, and 5. Certificates.

Awards.— i. Ciachan Cheese Dair\ (92.5) ; 2. Cobrico Cheddar Cov.,

(92); 3. Vabba Cheese FactOTy (91.5); Grasmere Butter and Cheeise

Factor\ (91); 5. James Reid, Tambo- L'pper (90.5).

The qualitv ranged from first to third grade.

Class L.—Prizes:— i, Silver Medal, A.N. A. Exhibition Certificate, and £2;
-> £^ j 3' 4i ^^''"^1 S> Certificates.

Awards.— i. Cobrico Cheddar Cov. (93.5); 2. G. F. Bartlett,

AJorwell (91.75); 3. Xoel Bros. (91); 4- Flowerdale Cheese Factory

(90.5); 5. Tandarook Cheese Factory (89.5).

As a "surprise"" this class was satisfactory.

Class M.—Prizes:—Silver Medal, A.N. A. Exhibition Certificate, and £2; 2,

£1 ; 3, 4, and 5, Certificates.

Awards.— i. Ciachan Cheese Dairy (93); 2. James Reid (91); 3-

C. W. Meredith, Ondit (90.5) ; 4. Wangerrip Cheese Factory, Beech
Forest (89.5) ; 5. Alexr. McRae (89).

Class N.—Grand Championship of Australia.

—

Prize:—Government Silver Cup,
A.N. A. Exhibition Certificate, and £^.

Award.—Cobrico Cheddar Cov.

The basis of judging was as follows:—Flavor 50, texture 30, color

15, finish 5 ; total too. The remarks on each exhibit are for instructional

purposes, and do not necessarilv mean disparagement. " Unclean " does

not mean dirt, l)Ut unclean flavor. " Overheated "' signifies overheated

after manufacture.

*Certificates :—3, Very highly commended
; 4, highly commended

; 5, com-
mended.
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Packing.

In the export class some crates were of bad shape, and too much
space was allowed for each cheese. The sizes were fairly suitable this

year, but it would be better if the 80 lb. sizes were adopted. Crates

should be bound with wire.

General Remarks.

The secret of successful oheese-making i^ based upon three conditions,

viz., proper care of the milk bv the supplier, proper handling of the milk

by the maker, and proper curing of the cheese. In judging the cheese at

the Exhibition, we found evidence of neglect in the conditions mentioned

much more pronounced in the former and latter than in the second.

&ir^'4-t

cheese for export.

I. Badly finished cloths—too long and rough; 2. Good finish; 3. Suitable for

export and showing good finish.

Care of the Milk.—There was strong evidence of the supplier not

taking proper care of the milk—delivering it to the maker in an over-ripe

condition. This was characterised by the fact that many cheese were sour,
" acidy," and crumbly. On the whole the cheese were fairly well made,
showing that the makers had done their |);irt as well as could be expected

under the circumstances.

Defects in the Manufacture.—The principal defect due to the making
was that where the cheese was open and loose in texture. This is generally

caused by not giving the curd sufficient time after removing the whey
before salting. On the whole the cheese were well finished, but we con-

sider that the finish could be improved by getting larger and proper hoops
for pressing.
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High Temperature and Curing.—The greatest and most serious defect

in the cheese exhibited was in the curing. Every cheese showed signs of

being overheated either while being cured or during transportation, and

many of them were spoilt. A cheese is only half made when it leaves

the press, and it can be spoilt or improved during the process of curing.

No matter how well the supplier may care for the milk, no matter how

much care and pains the maker may take in the manufacturing process, if

the cheese is not subject to a proper condition for curing, the flavor and

texture are greatly injured thereby. It has been found through various

experiments that a temperature between 55 degrees and 60 degrees is best

s,uited for the proper curing of cheese. A temperature even as high as 65 de-

^
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A¥OOD DISTILLATION: A NEW VICTORIAN
INDUSTRY.

A. S. Kenyan, C.E., Engineer for Agriculture.

Settlement on the land implies the removal to a large extent of the

originiil growths upon it. At times, and in particular localities, the tim-

ber may pay for its removal for saw-milling purposes ; but as a rule, clear-

ing, and particularly in the south-eastern districts, forms the heaviesi and
most costly part of pioneering work. The firm of Cuming, Smith and
Co., manufacturers of artificial fertilizers, had, for many years, largely

used acetic acid and its compounds in their chemical works. As this acid

is produced (to use technical terms) bv the destructive distillation of wood,
Mr. James Cuming, Junr., considered it would he practicable to produce

GENERAL VIEW OF THE WOOD DISTILLATION WORKS.

this, as well as odier compounds, from 'd\e vast forests of Gippsland. A
trip Home strengthened his convictions, and, as a result, .some ^40,000
have been spent in establishing wood distillation works at the Yarra Junc-
tion, near Warburlon. The firm acquired .several saAvmills, and secured

a lease from the Forest Department of about 4,000 acres on the Britannia

Creek. A narrow gauge tramway was built connecting the saw-mills with

the works, and with the railway. The limber is cleared off in a face, all

of value being used for splitting palings or for the saw-mill ; the remainder,

down to limbs of 3 inches in diameter, is sent to the works. Dead wood
is not u.sed, the green living wood being required. Ic is not likeh that

ihe farmer will be able to undertake similar work to clear his land, the

initial outlay beino" too high, yet a somewhat detailed description of the

process may be of interest.

Wood distillation in its crudest form is known as charcoal burning. Here
only one product, charcoal, is the objective, though ver\ similar methods
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Wood Distillation.

are used in some countries to also obtain wood tars. In no case, however,

can the gaseous products be secured. To obtain these and the solid and
liquid products economically, retorts with the requisite condensing ar-

rangements are required. Wood consists mainlv of cellulo'Se or woodv
fibre, and plant juice or sap. These are composed of carbon, hydrogen,

oxygen, nitrogen, and a small amount of mineral matter. Under the in-

fluence of heat in the absence of air, that is, in a closed vessel or retort

the cellulose and other matters are broken up, and new compounds formed,

'lepending upon the degree of heat and the rapidity with which it is brought

to bear on the vessel ; a great deal also depends upon the care and skill

used in a])pl\ing I'he heat to the retorts.

The works themselves consist of a large shed for stacking the cut tim-

ber to permit of thorough drying, an operation occupying 6 to 12 months;
.etort and condensing house ; lab'iratorv and the usual residential buildings.

ONE OF THE COOLING CHAMBERS.

The timber is brought down on the tramway, stacked, and, when sufficiently

drv, that is, with olily some 10 per cent, of moisture, it is loaded on to

trucks holding 3 tons each of green wood, equivalent, when dry, to a little

over 2 tons. Four of these trucks consntute one charge for a retort, ag-

gregating some 9 tons of dry wood. The trucks are run on to a cage-like

traverser on rails, which is shaped to almost exactly fill the retort. The
latter is a cylinder 46 feet in length, set in brick work like a boiler and
lieated in the same manner. Opposite to the retorts are the cooling cham-

bers. These are identical in size and construction with the retorts, except

that they are not built in. After the operation of distilling is complete,

the door of the retort is opened and the traverser, a cage full of red

hot charcoal, is rapidlv run across into cooling chambers, and the doors

closed to prevent the charcoal burning away in contact with the air. Sireams
of water play on the chambers to hasten the cooling process.
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To return to the retorts ; after the load is run in, the doors closed and

luted up with clay to prevent escape of gases, firing is commenced, gently

at the start, and harder towards the end, to get the right percentage of

charcoal, which amounts to about 2| tons per charge. The process occu-

pies about twenty-two hours for dry, and up to thirty-six for green wood.

The charcoal is practically pure carbon, the percentage of ash being about

.5. From the retort the gases resulting from the distillation are sucked

out by a fan or blower, there being a pressure to overcome in the tar separa-

tor. The gases go through a trough which has a system of water-pipes

to keep the temperature down to about 150 deg. C. The tars separate at

this temperature, and are collected in a copper separator, from the lower

portion of which the tar flows continuously. The more volatile gases con-

taining pyroligneous acid (the acetic acid group), wood naphtha or methyl

alcohol, acetine, and a host of minor compounds of little value, are passed

through a condenser, and the condensed liquid run into vats. These con-

tain partitions for separating the wood oils distilled over, the heavier sink-

ing to the bottom, and the lighter floating on top of the aqueous solution

of wood naphtha and pyroligneous compounds. They are drawn off and
run to the tar distillery, a cast iron kettle holding some 360 gallons of tar.

The tar distillation secures some more acetic acid still remaining in it, and
yields various oils such as creosote, well known as a meat and timber pre-

servative. The volatile gases remaining unliquefied in the condenser are

passed through scrubbing columns filled with coke and dripping water to

extract any remaining wood spirit. After this, the gases are still of use

to burn for heating purposes. When everything is working well, these

gases are almost sufficient to supply all the heat required for the retorts,

very little other fuel being needed. The water solution of wood spirit,

&c., is run from its vat into neutralizing vessels. These are fitted with

circular stirrers. Lime is put in until the free acetic and other acids are

neutralized, and form lime acetates. From the neutralizing vessels the
liquor is run into a sump where the heavier impurities in the lime, clay,

sand, &c., are allowed to settle. It is then pumped through a filter press

and raised to a de-alcoholizing or rectifying column, where, owing to its

low boiling point 55 deg. C, the methyl alcohol is separated. The metlivl

alcohol product is kept at between 80 and 90 per cent, strength. The solu-

tion of acetate of lime is concentrated almost to saturation, using the waste
steam from engine. It is then dried bv blowers and rotary driers, produc-
ing grey acetate of lime in a dry state. From this either commercial or

glacial acetic acid is produced by heating in a cast iron vessel with strong

sulphuric acid.

This covers the present scope of the operations, but additions are con-

templated to separate acetone for local use or for export. Acetone is a
powerful solvent, and forms a most important constituent in some of the

more recent high explosives used in warfare. From acetone, chloroform
and iodoform are also derived. There is also a possibility of further by-

products such as creosote compounds for wood, &c. The products of i

ton of dry wood are :
—

90 lbs. acetate of lime equal to 25 lbs. glacial acid worth is. lb.

25 lbs. methyl alcohol at 6d. lb.

70 lbs. Stockholm tar at |d. lb.

5 cwt. charcoal at is. 6d. cwt.

equivalent to over ^2 per ton in value.
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The chemical portion of the plant is under the charge of jNIr. Renck-
hoff, and the system adopted is that of F. H. Meyer, Hanover, Hainaults.

About 200 hands are employed with a monthly wages sheet of over /^i,ooo.

The works were commenced in August, 1906, and are not vet in full work-
intr order.

TYPICAL STRINGY-BARK.

Every success must Ije wished such an important industry. The turn-

ing of practically worthless timber into products worth over ^2 per ton

is only accomplished by a large expenditure on labour, and, practicallv,

on labour only. The advantages of manufacturing our own explo'sives are

very great, although it is hoped we will not fully appreciate this side of

the question for a considerable time. Suoh districts as the Otway and
Heytesbury forests are peculiarlv suitable for such industries, and with

the assurance of profit from similar works large areas might be rendered

available for the settler. In those localities, there are large stretches of

grass tree country ; the grass tree {Xanthorrlioea Australis) contains large

percentages of sugar, varying from 10 to 18, and from these alcohol might
be obtained bv fermentation and direct distillation. There are other pos-

sibilities in the utilization of our apparently worthless forest products, and
farmers generally will watch with interest the developments in this way.
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GARDEN NOTES.

/. Cronin, Principal, School of Horticulture, Burnley.

The Aster.

Asters, or Michaelmas daisies as they are commonly teimed, are peren-

nial herbaceous plants blooming during the late summer and autumn
months. The genus is a large one, over a hundred species being known.

.\lost of the species are of little account as decorative plants for the garden,

while others, and varieties raised from them, are worthy of a place in

most gardens. The principal objection to many asters was their long and
straggling habit of growth, but most of the kinds now generally grown

are dwarf and compact. The range of colour is not wide; the majority

of the species and their varieties produce flowers of shades of blue,

lavender, and purple, a few bearing white flowers. The plants are hardy

and very floriferous, and are specially suitable for mixed groups or borders

where they supply a quantity of flowers of unusual and pleasing shades

of colours at a time of comparative scarcity. The flowers are valuable

for decoration, lasting well when cut from the plants.
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amateur and professional, although their season of blooming fs com-
paratively short. Many diverse forms are obtainable, and the general

habit of growth of the best varieties is neat and compact. The flowers

are valuable for decoration, lasting well in water.

Soil and Culture.
The cultivation of the perennial asters is exceedingly simple. They

will thrive in any fair garden soil, having a preference for soil that will

be cool and fairly moist during the growing .season. They will grow
fairly with a little attention in the matter of manuring and watering,

but repay any special care in those directions. In fairly rich ."^oils and
situations, where they are allowed room to expand, they will not require

to be removed and replanted for several years. In poor soils, and under
hot and harsh conditions, it is advisable to lift the plants and transplant

into manured soil each season. The usual method of increase is by
<livision of the parent crown in autumn or spring. A small division will

develop into a fairly large plant during the season of growth. Plants
may be struck from cuttings in spring, but this method is rarely practised

except by nurserymen when desiring a rapid increa.se of a scarce kind.

New varieties are raised from seeds, which should be sown in light

soil in spring. Seeds saved from some of the newer hybrid kinds may
produce varieties varying in some respect from the parent. The general

cultivatign of the perennial aster during the growing season consists

mainly in keeping the soil fairly moist during dry weather, and training

the plants to stakes where necessary. Tall growing varieties may be cut

hack when about a foot in height, which will have the effect of dwarfing
them a great deal. A number of varieties and species of aster are available

in Melbourne nurseries.

The China asters are annuals, and must be raised each season from
seeds. They are classed as half-hardy, a classification that denotes
inability to resist normal winter conditions. Seeds should be sown in

spring, September and October being the most suitable months for these

and most other annuals of a like nature. To get good results, seed
should be sown in boxes of light soil, and when the young plants are

fit to handle they should be transplanted into boxes or beds and grown
on for a time, when they should be transplanted into their flowering

quarters. The first transplanting insures sufficient room for the develop-

ment of the young plants; while, if left in the seed beds or boxes until

the time came to transplant them into the beds or borders, they would
unless sown very thinly be drawn and weakened. To attain .something

approaching perfection the China aster requires a good rich soil, well
drained and prepared, and a fair supplv of water during the growing
season. Under suitable conditions some of the strains produce flowers

of great size and l:>eautv. Where water is scarce a mulching of manure
will assist materially in the development of the plants. After the flower

buds are formed it is advisable to withhold water in a measure as the

flowers are liable to " damp off."

Flower Garden.
Preparing ground for planting during the dormant season, and the

present planting of evergreen and other plants from pots are important

operations at this season. The work of soil preparation can be carried

out more thoroughly and the soils and manures be better and more easily

mixed when the soil is in a partly dry condition than in a stale of
saturation. A common error with novices in gardening is the burying of

3023. H
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the surface soil when preparing beds for the reception of plants. Deep
working is necessary, and the addition of manure or other soil to the
substratum is also necessary, but the surface soil turned and mixed should
always Ije reserved and replaced at the surface or top spit, no matter
what depth the trenching, digging, or other preparation is done. The
.soil will be settled by the rain after autumn preparation, and be fitted

to receive plants during winter under conditions that wdll conduce to

.successful cultivation.

The benefits of autumn planting of shrubs, trees, and other plants

that will resist frost, have been previously referred to in these notes.

Briefly, the advantage of early planting is that the roots take readily to

the warm moist soil, and supply nutriment to the plants that enables

them to become fairly established before the hot summer Aveather begins.

It is especially important where a supply of water for the garden is limited,

or where the weather conditions during summer are severe.

Chrysanthemums grown for exhibition blooms should not receive liquid

manure after the flowers begin to expand their petals. The application

after that time would not be likely to benefit the flowers, and would
undoubtedly have a tendency to promote " damping " of the petals.

Raising chrysanthemums from seeds is a favorite phase of gardening
with many cultivators, amateur and j^rofessional. Seeds may be pur-

chased at times, but generallv the results are disappointing unless some
special " strain " speciallv selected can be procured. It is in the power
of most gardeners to save seeds from fine varieties that will be likely

Lo produce something of value. The plants likely to produce seeds are not

those specially grown for exhibition, but those grown for border decoration.

A little thinning of the terminal bunch of buds is advisable, and cross-

tertilizing with other kinds can be easily accomplished. The disc or
" centre " should be showing in the flowers otherwise seed will not be
available. The usual plan adapted by growers of seedlings is to grow
a few plants of special varieties together for seed purposes. The petals

of the flowers are cut off with a scissors, and as the pollen ripens it is

transferred to other plants to assist in the fertilization and also to cross

the varieties. The seed ripens alx)ut July and should be cleaned and
reserved tor sowing until spring.

Plants of hardy annuals raised earlier from seeds should be trans-

lerred to their flowering quarters.

Kitchen Garden.

Preparation of the soil for future planting, and planting perennial

vegetables and herbs are important operations. As in the flower garden,

thorough preparation is necessary in order to produce good results. As
a rule the working of the soils of kitchen gardens is more carefully and
thoroughly done than in the case of flower borders. Beds for the

reception of asparagus should be prepared. To grow asparagus satis-

factorily a rich and fairly porous soil, deeply worked, drained and
manured is required. Young seedling plants are preferable to divisions

of the old plants, and should be planted during the dormant season.

Seeds of onion may be sown to use green in spring or for transplanting

in June for early bulbs. Earlv Golden Globe is one of the best early

varieties. Sowings may be made of early peas, broad beans, c^tbbage

(early varieties), and saladings. Plants raised from seeds may be set

out as required.
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GRANT TO AGRICULTURAL SOCIETIES.

CONDITIONS TO BE CARRIED OUT BY AGRICULTURAL SOCIETIES RECEIVING

A GRANT FOR THE YEAR 1ST JULY, 1908, TO 30TH JUNE, I909.

A.—That the awards of prizes in all classes for stallions three
years old and over at the Society's Show must be subject to
the possession by the exhibit of a Government certificate of
soundness. (See details in accompanying circular of information.)

The examinations of stallions for the Government Certificate of ;:;Gund-

ness will not be made at Shows in the future. Stallion Inspection Parades
will be held at loo different centres throughout the State prior to the

commencement of the Show season, and on dates set out in the accom-

panying time table. The centres are so arranged that all owners of Show
stallions will have the opportunity of submitting them for examination

for the Government Certificate of Soundness. Attention is invited to a

careful perusal of the accompanying Circular of Information concerning

the holding of the Stallion Inspection Parades, and the conditions undei

which the Government Certificate of Soundness is issued. Show Secretaries

or Stewards will require to obtain evidence of the possession of the

Government Certificate in respect of exhibits, either at the time of entry

or prioT to judging. The list of all Stallions certificated up to March 31SI

is published herewith, and this list will be supplemented from time to

time in order that Show Secretaries may have some guidance ;is to stallions

eligible for prizes.

At the close of the season, when forwarding the particulars required

before payment of a subsidy can be made, Secretaries of Societies will

require to forward the names of all prize winners in stallion classes,

together with the names of the owpers.

B.—That the Society arrange for:

—

(1) The holding of agricultural students' classes ;
or

(2) The holding of a series of at least four lectures or
demonstrations on agricultural or live stock matters.

(B.i) Agricultural Classes.—The agricultural classes will last a tort-

night, two lectures and demonstrations being given each afternoon, and

four limelight lectures on evenings to be arranged for by the Secretary of

each Society. Thirty students at least must be enrolled before a class can

be held. The rent of hall and all local charges are to be paid by the

Agricultural Society ; all other expenses by the Department. Arrangements

must be made to insure the uninterrupted use of the hall during the time

the lectures are going on, and tables or desks provided so that students

may take notes. The conditions under which medals and prizes are

awarded to the students are to be subject to approval by the Department.

Subjects of First Week.

The Principles of Agriculture.

The Care of Farm Animals.

Subjects of Second Week.

Two or more of the following, to be selected by the Department :
—

{a) Sheep Breeding and Management (including Wool Classing and

Lambs for Export); {b) Dairy Farming; (c) Poultry Breeding and

Management; {d) Agricultural Engineering; (e) Orchard and Garden

Work.

H 2
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SYNOPSIS OF LECTURES.
(Five of these lectures will be given in each course. The one considered

least important for local conditions will be omitted.)

Principles of Agriculture.

1. The plant food of the soil.

2. Cultivation methods and management.

3. Principles of manuring.

4. Valuation of artificial manures.

5. The management of the farm.

6. Experimental plots and their lessons.

Evening I-ecture.—The Agricultural Resources of Victoria.

The Care of Farm Animals.

1. The structure and care of the horse's foot.

2. Brood mares and breeding mishaps.

3. Colic, constipation, and other bowel complaints.

4. Ailments of dairy cows—milk fever, impaction, udder complaints.

5. Some notifiable diseases—abortion, blackleg, tuberculosis, &c.

6. Ailments of swine, or ailments of sheep.

Demonstrations.

1. Examinations for age, lameness, and unsoundness.

2. Horse shoes and their uses—practical shoeing.

Evening Lecture.— (Lantern)—Unsoundness in Horses.

Sheep Breeding and Management.

1. The breeding of sheep for wool.

2. Wool sorting and classing. No. i.

3. Wool sorting and classing, No. 2.

4. Raising fat lambs.

5. Management of flocks.

Evening Lecture.—The Wool Lidustry.

Dairy Farming.

1. 1^ reeding and management.
2. Dairy buildings.

3. Dairv management.

4. Milk testing.

5. Foofls and feeding.

6. Pig breeding, &c.

Evening Lecture.—Exported Products.

Poultry Breeding and Management.
1. The poultry industry : its im|x>rtance. Locality-—suitability or

otherwise.

2. Housing (construction of, materials, linsect proof, aspect, &c.).

How to select stock.

3. Breeds : payable or otherwise, eggs and table. Breeds adapted
for export—modes of crossing.

4. Turkeys : their care and management. Chicken raising and care.

5. Foods and feeding (practically demonstrated).

6. Common ailments of poultry (with demonstrations when necessary).

Incubation—natural and artificial.

Evening Lecture.—Descriptive of Victoria's Progress during the last

three years. (Illustrated with 90 lantern slides.)
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Agricultural Engineering.

1. Water conservation.

2. Irrigation.

3. Drainage.

4. Surveying and measuring.

5. Levelling and setting out.

6. Silo construction, making and using silage.

Evening Lecture.—Irrigation in Victoria.

Orchard and Garden Work.

1. Fruit growing: sorts and localities.

2. Manuring and cultivation.

3. Pruning and management.

4. Insect pests.

5. Fungus diseases.

6. The farmer's garden.

E\ening Lecture.—The Fruit Industry.

(B.2) Lectures on Agricultural Subjects.—Many of the lectures

are illustrated by limelight views. The hall, advertising, &c., must be pro-

vided locallv, free of cost, but all other charges are borne by the Depart-

ment.

The course shall consist of at least four lectures or practical demon-
strations during the year, and the Society must take sufficient interest in

the matter to insure a good attendance. It is requested that application

be made as early as possible, so as to permit of a complete syllabus being

drawn up, and the subjects of most interest to the district are to be men-
tioned. The Department will arrange for the lecture to be delivered as

nearly as possible on the date mentioned by the Society, but modifications

may be necessary in order to carry out the complete programme. The day
of the week most suitable for each locality should be mentioned.

Societies mav arrange for lectures bv experts other than Departmental
officers, but the subject and lecturer must be notified to and approved

of by the Department. Anv of the following subjects may be chosen :
—

Subjects and Staff.

Veterinarv Science, Stock Management, Dairy Sanitation and Educa-

tion—Messrs. Cameron, Colebatch, Robertson, Cother, and Strong.

Agricultural Engineering, Surveying, Irrigation, Silos^—Mr. Kenyon.
Principles of Agriculture, Manures, Cereal Culture—Messrs. Lee,

Colebatch, and Temple Smith.

The Dairying Industry and Export Trade—Messrs. Crowe, Archer,

and Carroll.

• Orchard and Garden Work—Messrs. Cronin and Carmody.

Sheep Breeding and Management—Mr. H. W. Ham.
Lambs for Export—Dr. Brown.
Flax Culture and Demonstrations at Shows—Mr. Knight and staff.

Poultry Breeding and Management—Messrs. Hart and Hawkins.

Potato Culture—Mr. Seymour.
Tobacco Culture—Mr. Temple Smith.

Pig Breeding and Management—Mr. W. Smith.

Fruit Industries— INIr. J. G. Turner.

In.sect Pests—-Mr. C. French, Junr.

Plant Diseases and Pests—Mr. McAlpine.



2 39 ]ournal of Agriculture. [8 April, 1908.

C—That the Society—
(1) arrange for the carrying" out of field experiments on an

area and in a locahty to be approved by the Depart-
ment ; or

(2) provide and ofler a substantial prize (the amount to be
approved by the Minister of Agriculture, but not less
than five pounds) for improvements in farm practice
and management, or the ciiltivation of special crops
in the district.

(C.i) Experimental Plots.—The plot of land should be about 5 acres-

in extent, so that the amount of produce may be of value to the Society.

It is desirable also that arrangements be made for the use of the land
for a number of years, so that a definite scheme can be worked out; the

Society to furnish the land, with a written guarantee from the owner that

it will be available free of charge to the Department, members of the Society

to plough, harrow, and do the main part of the cultivation. The Department
will supply the manures and the seed free of cost, and superintend the sowing
and harvesting, two-thirds of the produce to belong to the Society, and
one-third to the Department. A committee of the Society to be appointed
to arrange the details of the work in conference with an oflftc3r of the
Department. This committee to inspect the crops at stated intervals, and
to sign the report drawn up by the officer of the Department.

It is suggested that one or more experimental plots should be developed
in each district. Three main lines of investigation may be carried out

;

fir^t, the determination of the manurial requirements of the district ; second,

the introduction of new methods of management and of new crops ; third,

by introducing new varieties of crops not already grown in the district.

The area of land selecteu should be typical of the district, if anything,

rather on the poor side. The location of the plot should be such that

it can be seen by as man\- farmers as .possible. An area adjacent to the

principal town, or close to the railway station of the district, is therefore

suggested. The details of the experimental work carried on by the Depart-

menr are published from time to time in the Journal, and will be furnished

for the information of members on application to the Secretary for

Agriculture.

In the case of those Societies which select experimental j^otato plots,

it is requested that the Department be notified, and the site offered l^efore

31st March each year. All such sites are subject to approval.

(C.2) Special Prize.—In carrying out this section, the words " sub-

stantial prize" are to be interpreted in proportion of the income and

prize list of the Society. It should amount to from 2| to 5 per cent, of

the total amount distributed in prizes at the show. The objects aimed at

should be to make a distinct advance in farming methods as carried on in

the district, and it will therefore be advisable to state the amount of the

prize and the purpose for which it will be awarded several }ears in

advance. Several Societies at present award prizes for the best-managed

farms under and over 200 acres ; others for the best farm under irriga-

tion. These Societies fulfil all the conditions required. Suitable subjects

are

—

{a) The best 10 acres irrigated by a private scheme; {b) The best

5 acres of lucerne, maize, or other fodder crops grown with or without

irrigation
;

{c) The best-managed dairy herd of ten cows or upwards ; or

{d) The best 5-acre crop of flax or beans, &c., &c. Two or three objects

should be suggested by each Society in taking up this condition. The
Department will, as far as possible, assist by arranging the details of the

competition, give in.struction as to the best methods in attaining the object

sought, and, if required, an officer of the Department will judge the com-

petition, and a full rejxtrt, with criticisms and suggestions for improvement,,

will be forwarded along with the award.
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Circular of Information concerning the Holding of Parades for the

VETERIXARY IXSPECTIOX OF STALLIONS
for the

GOVERXMEXT CERTIFICATE OF SOUXDXESS AXD
APPROVAL.

One of the conditions to be carried out by all Agricultural Societies

receiving Government subsidies in any form in future is that a Government
Certificate of Soundness and Approval shall have been issued in respect

of all Stallions three years old or over competing for prizes at the Shows
held by the societies.

In order that all societies throughout the State may be assisted in

conforming with this condition, it becomes necessary to arrange for the

holding of Stallion Inspection Parades in such manner and at such centres

as will provide the opportunity for all stallions likelv to compete for

prizes at Shows to be submitted for Veterinary Inspection for the Govern-
ment Certificate, prior to the holding of Shows.

Fifty-six parades were held last season in different parts of the State

on dates arranged by the societies, and with a staff of four Veterinary

Surgeons continuously engaged, it Avas found somewhat difficult to get

through with the work. It is found that about loc parades will require to Ije

held this season if all societies and districts are to be catered for.

To provide, as far as possible, for uniformity in the method and
standard of examination, it has been decided to limit the work to three

of the most experienced officers in the Department—Messrs. Cameron,
Colebatch, and Robertson. (Air. McDonald, whose ser\'ices were gladly

availed of last year, will be in England during the forthcoming season.)

Time Table.

Consequent on these two necessities—the doubling of the Parades, and
the decrease of the Staff engaged, it is proposed that the Parades be

held at places and times arranged bv the Department, and along with this

Circular, is a Time Table relating to the Parades it is proposed to hold
in your district. It is not suggested—unless it meets with the wishes of
your Society—that these Inspection Parades shall take the place of the

Stallion Parades which your Societv has possibly been in the habit of

holding, but, of course, it is obvious that if the two objects can be serA-ed

on the same date, less inconvenience will be occasioned to owners. The
fullest consideration has been given to the arrangement of the Time Table,
so as to provide an average of six Parades per week to be attended by each
Officer, and it is hoped that all societies will, as far as possible, fall in

with the Time Table and make arrangements accordingly. The Time
Table has been compiled on the basis of the winter Railwav Time Table
for last year. It is possible, of course, that this winter's Time Table may
be different, but it is not thought that the times and dates will be materially
interfered with.

As was the case last year, the Parades will be conducted without
expense to the societies, other than that involved in making known the

occasion to the Stallion owners in the districts, which function it is

hereby requested the Society should undertake.
In the event of it being found impossible for local reasons to hold

the Parade in anv district at the time and date set out in the Time
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Table, notice to this effect—together with suggestions for alternative date

and time compatible with the rest of the Time Table—should be given not

later than ist June , after which no alteration in the Time Table can be made.

Grounds for Rejection.
The attention of the members of }Our Society is invited to the report

on the Veterinary Examination of Stallions during the 1907 season, see

Journal for December, 1907, and which gives results to date. It is

particularly desired that owners of stallions should understand that only
those hereditary unsoundnes.ses which are set' out in the report, will con-

stitute a cause for refusal of the certificate on the ground of unsoundness.
All other blemishes or unsoundness, or defects of conformation, the result of
accident, external injury, and over-strain and over-work, will not disqualifv.

The certificate is also refused in the case of animals below a reasonable
standard for Government approval, as regards type, conformation, and breed.

Issue of Certificates.
Particulars concerning the identitv of the hcrse^—name, pedigree, age,

etc.—should be furnished to the examining officer at the time of examina-
iOn, either verbally or by way of the usual stallion advertisement.

Certificates will be issued within seven days of the holding of the

parades, and will be forwarded to the secretaries of the societies, under
whose auspices the parades are held, and who will either forward them to

the owner direct, or on application. Until the issue of a certificate, or

until the publication of the official list of certificated stallions, the result

of the veterinary examination will not be communicated to any per.S'On.

The examining officer, if he shall see fit to do so, mav communicate to the

owner or his agent—dulv authorized in writing to inquire—the result of

the examination. In case of refusal of the certificate the reasons for re-

fusal will not under any circumstances, save in legal proceedings under
the direction of the Court, te communicated to anv person except the owner
or his agent duly authorized in writing, and to these onlv on request in

writing. Secretaries of societies, lOersons in charge of the horse, grooms
or relatives of the owner will not be considered authorized agents for that

])urpose unless they deliver to the officer the owner's signed authority to

receive the information.

Tenure of Certificate.
Certificates are issued in respect of stallions three years old and o\er only.

Certificates that have been issued during the season 1907, and
certificates that will be issued during the season 1908 will be regarded

as life certificates.

In 1909, onlv stallions four vears old and over, will l:)e given life

certificates. Three-year-old stallions will be certificated for the season

only, and will be required to be submitted for r^-exam.ination each season,

until five years old, when a life certificate will be issued.

In 1910, and subsequently, only stallions -five years old and over, will

be given life certificates. Three-year-old and four-year-old stallions

will be certificated for the season only, and will be required to be submitted

for r^-examination each season until five years old, when a life certificate

will be issued.

The Minister retains the right to at any time have a certificated stallion

submitted for re-examination, and to withdraw the certificate, in the event

of the animal being declared, to his satisfaction, unsound.

The arrangement as to tenure of certificates, set out above, provides for

the introduction of the system gradually, so that no hardship will be

imposed on owners.
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Unless in response to Ministerial request as above provided for,

owners at present in possession of matured stallions will require to
submit them for examination once only; and those purchasing stallions

certificated in 1907 and 1908, will not require to submit them again.
Persons undertaking stallion keeping after 1908 will have had ample notice,

and will have full knowledge of the conditions to which their stallions

will be subjected, namely—the annual examination of all horses under
five years old.

Court of Appeal.

Any owner of a stallion who is dissatisfied with the refusal of a
certificate in respect of his horse may appeal against the decision to the

Minister at any time within thirty davs of the examination, under the fol-

lowing conditions:—
{a) That the appeal is in writing and is accompanied bv the lodg-

ment of ;^io IDS., such amount to l>e forfeited in the event

of the appeal tiot being upheld.

{b) That the appeal is accompanied by an undertaking to pa\- anv
railway fares and hotel expenses incurred by the Court of
Appeal in connection with the settlement of the appeal.

{c) That, in the event of refusal having been on the ground of

unsoundness, the appeal is accompanied bv a certificate from
a registered Veterinary Surgeon setting out that the horse

has been found bv him to be free from all the following

forms of unsoundness, viz. :—Broken wind, Roaring, Cataract

(eye), Xasal Disease (osteo-porosis), 'Ringbone, Sidebone,

Bone-spavin. Bog-spavin, Curb. Thoroughpin and bursal

enlargements.

{d) That, in the event of refusal having l^een on the ground of

being below standard for Government approval, the appeal

is accompanied by a certificate from the President and two
members of the Committee of the Society under whose
auspices the parade was held, setting out that in their opinion

the horse is of a fit and proper type, conformation, and
breed to be approved as a stud sire.

On receipt of Xotice of Appeal in proper form, and nith the above

conditions complied with, the Minister will appoint a Court of Appeal,

which shall consist of:—
{a) In the case of appeals against refusal of certificate on the

ground of unsoundness, the Chief Veterinary Officer and two
practising veterinarv surgeons.

{b) In the case of appeals against refusal of certificate as being

below standard for Government approval, the Chief Veteri-

narv Officer and two horsemen of repute and standing.

Such Court will act and decide on the appeal, and its decision shall be

final, and not subject to review.

The Minister mav, on the recommendation of the Court, allow a suc-

cessful appellant the whole, or such portion as he may decide, of the ex-

penses of the appeal.

No stallion in respect of which a Government certificate is refused will

be allowed to be re-submitted for examination except in the case of an

appeal as herein provided for.
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STALLION INSPECTION PARADES-SEASON, 1908.

Time Table for Wrf.k—Ji^ly 20th to 25th.

WIMMERA DISTRICT (No. 1).

Veterinary Officer: S. S. Cameron, M.R.C.V.S.

Date.
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Time Table for Week—August 3rd to 8th.

COULBURN VALLEY DISTRICT.

Vetkeinary Officer : S. S. Cameron, M.R.C.V.S.

NORTH-EASTERN DISTRICT (No. 1).

Veterinary Officer- W. J. Colebatch, M.R.C.V.S.

Monday, 3rd Aug. .

.

Tuesday, 4th Aug. .

.

Wedaesday, 5th Aug.

Thursday, 6th Aug.
Eriday, 7th Aug.

Place.

BenaUa
Tungamah

Wangaratta

Rutherglcn
Euroa

Time.

3 p.m.
12 noon

3 p.m.

12 noon
3 p.m.

Officer Arrives.

11.25 a.m.

10.31 p.m. (3rd

Aug.)
9.17 p.m. (4tli

Aug.)
10 a.m., driving

6.32 p.m. (6th

Aug.)

Officer Leaves.

8. .50 p.m.
3.28 p.m.

9.23 p.m.

3.22 p.m.

6.32 p.m.

NORTH-EASTERN DISTRICT (No. 2).

Veterinary Officer: W. A. N. Robertson, G.M.V.C.

Date.
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Time Table for Week—August 10th to 15tii.

WIMMERA DISTRICT (No. 2).

Veterinary Officer: S. S. Cameron, Al.R.C.V.S.

XORTH-EASTERN DISTRICT (Xo. 3).

Veterinari Officer: W. J. Colebatch, M.R.C.V.S.

Date.
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Time Table fok Week—^August 17t!i to 22nd.

WESTERN DISTRICT (No. 1).

Veterinary Officer : S. S. Cameron, M.R.C.V.S.

Bate.
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Time Table for Week—August 24th to 29th.

MIDLAND DISTRICT (No. 2).

Veterinary Officer: S. S. Cameron, M.R.C.V.S.

Date.
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Time Table for Week—September 7th to 12th.

SOUTH (4IPPSLAND.

Veterin.\ry Officer: W. J. Colebatch, M.R.C.V.S.

Date.
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LIST OF CERTIFICATED STALLIONS.

(To 3 1st March. 1908.)

Name of Horse.
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List of Certificated Stallions—continued.

Name of Horse. Age. Parade.

Draughts —continued.

Farmer's Glory
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.
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List of Certificated Stallioxs—continued.

Name of Horse, Age. Date. I Officer.

Draughts ^continued.

Major General
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List of Certificated Stallions—con^mwerf.

Name of Horse.

Draughts—continued.

Officer.

Sir Malcolm
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List of Certificated St/VLLIONs—continued.

Name of Horse.

Eumarrah . .

Euphorian .

.

Falkirk
Fontenoy .

.

Freelance .

.

Gambler II.

Grenadier .

.

Gnarpurt
Hassan
Heather Lad
Hobson
Iroquois
Juniper
Millstone
Norback
Pianola
Pilgrim's Rest
Presto
Preston
Prime
Rufus
Sailor King
Selkirk
Stamp
Straightflre
Straightshot
St. Swivan
The Chevalier
The Harvester
Trentbridge
True Sign . .

Vengeance .

.

Wcsterley . .

Wlialebone
Winchester
Wotan
Yettendon .

.

Yniiiig Cnreton
Young Pieman
Young Kiclunond
Y'oung Vengeance

Alarm Gun
.-Uva

Ashplant II.

Attendant . .

Baron Moor
Bay Hawk
Black Hawk
Blackness . .

Black Prince
Blackstone
Brightlight
Brooklyn Junr.
Brooklyn Peer
Cabena
Calliope
Commodore
Coolgardie .

.

Cosmopolitan Junr.
Dragon
Dynamo
Earl Hampden
Euroa
Fearless
Fintonia
Fireaway
Frank Osterley
Goldie
Gold Top .

.

Grand Emerald
Grey Royal
Guide (roadster)
Hainault

Age. Parade.

Thoroughbreds—continued.

Aged
Aged
Aged
Aged
4 years
Aged
Aged
Aged
Aged

Aged
Aged
Aged
Aged
5 years
Aged
Aged
Aged
Aged
Aged
Aged
Aged

3 years
Aged
Aged
Aged
6 years
Aged
Aged
Aged
Aged
Aged
Aged
Aged

4 years
Aged

3 years
i> years
Aged

3 vears

6 years
Aged
Aged

6 years
3 years
Aged

3 years
Aged
4 years

Aged
3 years
3 years
3 years
Aged
Aged
Aged

6 years
Aged

5 years

•

3 years
Aged

3 years
Aged
Aged

4 years
3 years

C. Nunn .

.

P. Travers
D. Jackman
J. Hoolihan
R. Gilder .

.

— Anderson
D. Ryan .

.

H. T. Hovsted
E. A. Watson
C. R. Davis
C. Edwards
G. Pearson

J. O'Donoghue
F. Quire
F. Larkin
A. E. Scholtz
G. Washington
C. Pratt . .

L. Cusack
Smith Bros.
H. Gibbins
A. Scott .

.

Kettle and Moroney
A. E. Saunders
Jno. McDonald
M. Gargan
R. Gilder .

.

S. Winter Cooke
J. Devlin
G. H. Hill

R. Ward .

.

Jno. McKinnon
W. R. Cross
C. Airey
T. Dickenson
A. Bond .

.

Major McLeod
M. McLean
W. Sutton

I
E. Huff . .

Pyramid Hill Show
Wangaratta
Warrnambool
Dookie
Maffra Show
Shepparton . .

Seymour
Wangaratta
Minyip
Maffra
Swan Hill . .

Benalla
Horsham Show
Elmore
Kaniva
Wangaratta
Tallangatta Show
Euroa
Seymour Show
Euroa
Mansfield . .

Pyramid Hill Show
Elmore
Wangaratta
Alexandra .

.

Horsham Show
Mirboo North
Maffra Show
Hamilton .

.

Horsham
Colac
Nhill
Korumburra
Hamilton .

.

Rupanyup Show
Ballarat Show
Casterton . .

Lilydale
Mansfield
Lilvdale
Nhill

LIGHT HORSES.

6 years
Aged
Aged
Aged

Jno. Boulger
D. Coutts
A. Kennedy
T. Hanrahan
D. Ryan .

.

E. Hooper
G. S. Farrar
R. Penny .

.

T. Mackie
R. Storey
R. Penny .

.

E. W. Roscoe
W. Mahoney
M. Kinnana
S. Gardiner
G. Kemp . -

Alex. Gunn
A. Wade .

.

D. Munroe
A. Stoner .

.

J. E. Kneebone
J. R. Arbuthnott
T. D. Dickenson
J. White .

.

— . Harbeck
G. Ward . .

H. J. Scott

J. McKenna
A. Boyd .

.

C. McLean
G. Collis . .

Morwell
Hamilton Show
Euroa
Cobram
Seymour
Geelon?
Colac Show,

.

Jeparit Show
Morwell
Shepparton . .

Jeparit Show
Benalla
Shepparton .

.

Wycheproof Show
Benalla
Geelong
Donald
Ballarat Show
Casterton .

.

Yarram
Wangaratta
Mansfield
Ballarat Show
Minyip Show
Jeparit Show
Benalla
Shepparton . .

Seymour Show
Wycheproof Show
Minyip
Mansfield .

.

Yarram

Date.

23.10.07
15.8.07
10.9.07
27.7.07

24.10.07
24.8.07
29.8.07
15.8.07
21.8.07

24.10.07
7.8.07
17.8.07
24.9.07
26.8.07
27.8.07
15.8.07

5.3-08
14.8.07

11.10.07
14.8.07
30.8.07

23.10.07
26.8.07
15.8.07
14.9.07
24.9.07
24.9.07

24.10.07
17.8.07
18.7.07
7.8.07

21.8.07
18.9.07
17.8.07
20.9.07

17.10.07
28.8.07
23.8.07
30.8.07
23.8.07
21.8.07

16.9.07
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List of Certificated Stallions—continued.

Name of Horse.

Druce
Emulous
Experience
F.D.B.
FitzJames .

.

Frank Harold
Galty Boy .

.

General Standiali
Governor .

.

Governor Tracey
Graingeburn
Granger II.

Granger Junr. II.

Grev Hawk
G.T'.F.

Haco
HambletonianBeUB
Hamhletonian Boy
Harold H. .

.

Honest Bert
Honest Lad
Hope Vale .

.

Huon Seaton

Integrity
Integrity
Jonathan .

.

J. K. Wilkes
Kentucky .

.

King Harold
King Harold
Kintyre
La Marnie . .

Maori Chief
Mazzeppa . .

Metal B. .

.

More Huon.

.

Nick o' the Woods
OljTupic
Olympic Yet
Osprey II. . .

Ostenestv .

.

Osterfield .

.

Osterley II.

Osterley Again
Osterley Junr.
Osterley Wilkes
Osterlight .

.

Ostermeyer .

.

Ostray
Oswestry
OtheUo

"

Prince Osterley
Prince Osterley
Prince Whips
Principal
Red Light .

.

Robin's Pride
Royal Whips
Satellite

Sir Simon .

.

Sir Wyhee .

.

Tallis W. .

.

Testator
The Brook .

.

The Deemster
The Governor
Tlie Merchant
The Trick
Tidegate
Tommy Huon
Truro
Venture
Victor's Pride
Von Osterley
Walnut

Parade.

3 years
5 years

3 years
5 years
6 "years

4 years
Aged

3 years
Aged

3 years
5 years
Aged
Aged

6 years
Aged
Aged

6 years
5 years
A'ged

4 years
Aged

6 years

Aged
Aged
Aged
Aged

6 years
Aged

5 years
6 years
4 years
3 years
Aged

6 years
3 years
Aged

3 years
3 years
5 years
6 years
6 years

4 years
Aged
Aged

3 years
5 years
6 years
5 years
5 years
5 years
4 years
5 years
Aged
Aged

4 years
Aged

3 years
4 years
4 years
4 years
Aged

5 years
4 years
Aged
Aged

4 years
4 years
4 years
3 years
6 years
Aged

Trotters—continutd.

D. Canny . .
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List of Certificatkd Stallions—continued.

Xame of Horse.

Welfare
Why Not .

.

Wildbird .

.

Woodstock
Young Ashplant
Young Irrtum
Young Osterley

Admiration .

.

Ally Sloper Colt
Alma Jimmy
Bally
Bally Rogan
Bally Roy .

.

Bay Briton .

.

Beil Boy .

.

Bill

Black Boy .

.

Black Prince
Bobbie Burns
Bower
Brassey's Pride
Brigham
Brigham Yomig II. .

Brigham Young II. .

Bruce
Bryce
By Night .

.

Canary
Caractacus II.

Cardiff
Chief Justice
Clifton
Cocoanut .

.

Combine
Comet
Comet
Comet
Comet
Commander
Commodore
Crown King
Cymro II. .

.

Cyndet
Dan Daplme
Dandy
Dandy
Dandy
Dandy Bell
Dandy Dick
Dandy Geordie
Dandy Imperial
Dandy Jock
Dandy Junior
Dandy Lad
Dandy's Pride
Dandy's Pride
Desert Lad
Diagram
Duffy
Emulator Junr.
Federation .

.

First Landor
Flashwood
Forest Boy
Galloway
Garfield
Gladstone .

.

Glengarry .

.

Grey Steel
Griffo

Hamilton Emulator
Junr.

Trotters—continu'^d.

Aged
3 years

Aged
Aged

Aged

5 years
3 years
3 years
Aged

3 years
4 years

Aged
6 years
A'ged
3 years
Aged
Aged
Aged

a years
3 years
Aged
Aged

4 years

4 years
Aged
Aged

4 years
5 years
Aged
Aged
Aged

4 years

Aged

Aged
Aged

5 years
Aged

6 years
3 years
6 years
Aged

3 years
5 years
6 years
4 years
4 years
5 years
5 years
3 years
3 years
Aged

3 years
4 years
5 years
.5 years
5 years
5 years
5 years
6 years

Aged
Aged

6 years
Aged
5 vears

F. Holmes
O. Dutton
H. Bineliam
Dickens Bros.
J. E. Morgan— . Fithall
N. McDonald

PONIES.
T. T. Tavlor
T. Patullo .

.

G. Willatts
J. F. King
J. E. JeUett
A. J. Spalding and

Sons
P. Wohrton
J. D. Pryse
J. Grinham
C. Roberts
Staley and Cunnell
R. H". Wright
M. Quiglev
A. E. Millar
S. Blakeley
A. E. McC'ure
J. Hall
K. Stewart
C. McKay
Hunt Bros.
G. Gould .

.

Farrell Bros.
W. H. Spooner
T. Moroney
L. Lynch .

.

D. J. Ferguson

A. BiUings
F. Shelby
Talbot Atkins
W. Ritchie
W. Townsend
Jno. luce
J. Dwyer .

.

J. R. Jackson
J. A. Manson
J. Stafford
G. Tory . .

A. Bilston. .

R. Rennie .

.

Jno. James
J. Findlav .

.

T. G. McKenzie— . Bones
A Ward ..

Widdis and King
J. Donegan
\V. Widdis
C. Jones .

.

D. Shelly .

.

W. Rainey
J. McKenzie, junr. .

.

Franklyn and Scown
R. Davidson
Geo. Connor
Jno. Griffin

L. Fawkner

B. A. Gibson— . Collins

T. W. McCuUogh .

.

S. McNabb
T. Duffy .

.

W. H. Horn

Wangaratta
Shepparton. .

Hamilton .siiow

Kyneton
Pyramid Hill

St. Arnaud
St. Arnaud

Ballarat Show
Bunyip Show
Maryborough Show
Colae Show
Geelong
Geelong

Elmore Show
Wycheproof
Casterton . .

MorwfU
Swan Hill . .

DimlKJola Show
Warrnambool
Nhill
Horsham Show
Colac
Warrnambool
Cobram
Stawell Show
Dookie
Birchip
Warrnambool
lona
Wangaratta
Mirboo
Sej-moiu' Show
Colac Show
Colac Show
Geelong
Korumburra
Bunyip Show-
Pyramid Hill

Geelong
Camperdown
Hamilton .

.

Maffra
Warrnambool
Traralgon Show
Casterton .

.

Alexandra .

.

Colac Show
Alexandra .

.

Yarram
Donald
Seymour Show
Traralgon Show
Murchison Show
Traralgon .

.

Geelong
Ballarat Show
Maftra
Yarram
Hopetoun .

.

Euroa
Colac
St. Arnaud. .

Morwell
Horsham Show
Hamilton Show
Tatura
Warrnambool
Maffra Show
Colac
Hamilton . .

15.8.07
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List of Certificated Stalmons—continued.

Name of Horse.

Harlequin .

.

Heather Jock
Heather Lea
Here's Luck
Jimmy Governor
Jno. Gilpin

Jno. Osterley Junr.

Johnny O'More

Kaizer II. .

.

King Bally

King Bally "s Pride .

.

King Billy

King James
King Jimmy
King Jimmy
Larry Boy .

.

Lawyer
Leetch
Leopard
Little Jim .

.

Little J im .

.

Little Pride
Little Tich
Little Wonder
Little Wonder
Lord Brassey
Lord Brassey II.

Lord Dandy
Lord Roberts
Marbro'
Micky Pree .

.

Midnight
Minstrel
Monowai
Nelson
Newbold
Nigger
Pasha
Peep of Day
Planet
Planet
Pluto
Polo
President . .

Prince Bally
Prince Leo Junior . .

Quereus
Quicksilver .

.

Robert

Rob Roy .

.

Rob Roy .

.

Rhymney . .

Rosslyn
Roy

Roy
Royal Robin
Sam Weller
Shamrock .

.

Shimrock . .

Shroff King
Silverbells ..

Sir Richard III.

Siva Junr. .

.

Skipper
Smithhill's Fireboy .

.

Speculation..
Sprightly .

.

Soda
Souter Johnnie Jun r.

Steel Arrow
Subadah

Age. Owner.

Ponies—contin ued.

Parade.

4 years
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List of C
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A Ts'EW SUBSOILING FOOT.
A. S. Kenyon, C.E., Engineer for Agriculture.

]Mr. R. Kemp, of Durham Ox, in the Loddon District, has invented a
new form of subsoiling foot, which promises to do good work. It, as
shown in the illustrations, is attached to the beam of an ordinary plough,

/r
H'ify*

2/z^%'

SIDE VIEW. FRONT VIEW.

following the share and mouldhoard and tearing up the liottcim of the

furrow. It is forked, having two points sha])ed and set at an angle as

shown. It is claimed, and the claim ajjpears justified by results, that

TWO-l'URROVV PLOUGH, Willi SUBSOILERS ATTACHED.

the draught is much less than for the single foot while the stirring is more
thorough and effective. It will work to a depth of 4 or 5 inches below the

sole plate, and serves to keep the plough in the ground when running into
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hard patches, old tracks, &c. Indeed, it may be very useful if used for

that purpose only. Instead of ploughing 4 to 5 inches with the risk of

bringing up more or less of the subsoil, the plough may be set for a bare

3 inches and the subsoiler set for say 2 inches lower. This will give

complete turning over and stirring for a depth of 5 inches w'ith less

draught than if ploughed to the same depth at one operation. Mr. Kemp
states that at Sea Lake in the Mallee District, the adoption of the above

device resulted in a crop of over 5 bushels to the acre in a drought year

while in the same paddock ploughed in the ordinary way, the results were

much less, 3 bushels only, in fact. The patentee has added an ingenious

arrangement of levers for lifting the foot out of the ground for turning,

&c.

Too great stress cannot be laid upon the advantages of deep stirring

of the soil, both for drv and irrigation farming, so long as the subsoil

is kept in its place and not brought to the surface, and this new foot is a

welcome addition to the farmer's appliances for such a purpose. It is

intended to use the attachment in some of the subsoiling experiments to

be carried on at the Wvuna Irrigation Farm this season.

A NEW REACTIOX DIFFERENTIATIXG RAW MILK
FROM HEATED (PASTEURIZED) MILK, AS WELL AS
FOR THE DETECTION OF HYDROGEN PEROXIDE.

IT. Percy Wilki/ison, Goi'cniinoit Analyst for Victoria, and Ernst

R. C. Peters, Analyst, Government Laboratory, Victoria.

The chemical methods at present in use for distinguishing raw milk
from boiled milk (or milk heated alKj\e 78-80 deg. C.) are based on :

—
1. Coagulation of the casein and detection of albumen in the st^rum

filtrate.

2. The propertv of unboiled (raw) milk of liberating oxygen from
hydrogen peroxide, and detection of the nascent ox \ gen Ijv

suitable reagents.

The processes which are based on the coagulation of casein and

detection of albumen in the filtrate are mostly too tedious and troublesome

for practical purposes, for this reason the methods of class 2 are usually

adopted. Babcock^ discovered in 1889 that raw milk possesses the

property of decomposing hydrogen peroxide forming nascent oxygen and
water, while boiled milk does not. The reason for this decomposition was
investigated by a number of chemists and several theories were suggested.

Dr. Neumann Wender- in an interesting article on the enzymes of milk
concludes that the action is due to an enzyme which he termed peroxydase,

an anaeroxydase, which possesses the propert\" of liberating oxygen from
peroxides and transmitting the same to oxidisable substances. This enzyme
is desfroved bv heat and becomes inacti\'e at a temperature of about

78 deg. C.

IBabcock, ^.M. The Constitution of Milk, Sec, Bull. No. iS, Agr. Exper. Stn.

University of Wisconsin, Madison, iS8q.
2 Oesterreichiscbe Chemikf rZeitung, 1903, 6, i.
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V. Storch^ with the object of utilizing this property of raw milk as a

basis for a differentiative test searched for a substance which if acted upon
by nascent oxygen would produce a colour change. He found potassium
iodide-starch to be a very suitable reagent for this purpose. He further

suggested and tried various organic compounds, such as guaiacol, hydro-
quinone, a-naphthol, paraphenylendiamine, pvrogallic acid, &c., and
finally declared paraphenylendiamine to be the most suitable reagent.

This compound in presence of the oxygen liberated from hydrogen per-

oxide causes a greyish blue colouration in milk.

After Storch published his results the question was closely followed
up by numerous investigators who critically tested his methods. F.
Schaffer,* Utz,^ M. SiegfekF and others agreed with Storch, in view of
their own experiments, that paraphenylendiamine is the most suitable

reagent. du Roi and Kohler' however favoured a less costlv chemical
than paraphenylendiamine and experimented with potassium iodide and
starch which had previously (in 1899) been suggested by Storch but

condemned by him as not being sufficiently sensitive. Later on, Utz^ as

the result of further experience agreed with du Roi and Kohler's finding,

viz.. that the potassium iodide-starch process is of greater practical

importance than Storch 's for the reason that paraphenylendiamine will

not keep long, and that it is too costly. M. Siegfeld^ in 1903 subjected

all the known methods to critical examination and concluded that para-

phenylendiamine deserves first place among the methods, and subsequently

the paraphenylendiamine process was selected as the official method for

use m milk analysis in Italy (1904), France (1905), Switzerland (1905).
Although the paraphenylendiamine process is now almost universally

adopted, it possesses several disadvantages. In addition to the two
objections raised by du Roi and Kohler and Utz, that the chemical is

too costly and does not keep well, there is another objection : the reaction

is far from being perfect in the case of raw Avhole milk. Bearing these

defects in mind we have endeavoured to find a more sensitive test than

that based on the use of paraphenylendiamine for identifying the oxygen

liberated from hydrogen peroxide by unboiled milk and have found a

suitable reagent in the organic base Benzidin (paradiamidodiphenyl NH^
(C,;H^)2 (NH2). An alcoholic solution of benzidin acetate when brought

in contact at ordinary temperature with a solution containing nascent

oxygen immediately develops an intense blue colouration. The reaction

is carried out in a manner analogous to that \\\t\\ paraphenylendiamine :
—

To TO cc. of the milk to be tested are added 2 cc. of an alcoholic solution

of Benzidin, then 2 to 3 drops of glacial acetic acid (just sufficient to

cause coagulation of the milk) shake the whole, and finally add 2 cc. of

a 3 per cent, solution of hydrogen peroxide. If the milk is unboiled or

or if it has not been heated to above 78 deg. C. an intense blue

colouration is immediately produced. Milk which has been heated to above

80 deg. C. do€'S not show any change by this treatment. It is advisable

to pour the hvdrogen peroxide solution slowly into the tilted test tube

3V. Storch 4ode Beretninf; fra den Kgl. \ eterlnar. 0£t Landbo-hojskoles Labor-

atorium for landekonomiske Forsog. Kjobenhavn, 1898, A. Bang, 46S.

^F. SchafTer, Schweiz. Wochenschr, Chem. Pharm. 1900, 38, i6q and 209.

5 Utz, Pharm. Centrh. 1901, 42, 149-150.
6 Siegfeld, Milch Zeitung 1901,30, 723-725.
7 Milch Zeitung, 1902, 31, 17-18.

8 Milch Zeitung, 1902, 31, i4!;-i46.

^Zeitschr. fur angewandte Chemie, 1003, 764.
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allowing it to run down the side of the tube instead of mixing with the

milk. In the paraphen\ lendiamine test the colouration produced is more
or less dirty slate-blue. We have found that the depth of the blue

colouration produced by the Benzidin test in milk heated to any tempera-

ture up to 75 deg. C. is intense, and have made comparisons with other

methods including the paraphenylendiamine and guaiacum tests to deter-

mine at what temperature milk ceases to gi\e the reaction. The reactions

obtained by these substances with milk heated to various temperatures be-

tween 70 and 80 deg. C. are summarised below :
—

Temperature to which
milk was lieated.
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POULTRY NOTES.

H. V . Haivklns, Poultry Expert.

Trap Xests.

The accompanying illustration is that of a trap nest made by the

writer. It not only records the layer, \mt at the same time places the

egg in a safe spot out of the hen's reach. I have come across trap nests

which are not as satisfactory as intended inasmuch that the eggs remain

in the nest. T'he hen, although locked up for only a few minutes, is

likely to plav with the egg and break it. She soon develops a liking

for her own produce and becomes an halritual egg-eater. The nest under

review has a hinged bottom which, on the fo\vl entering, closes quietly,

the front flap securely penning her. A small piece of glass in front of

the nest enables the owner to see whether anv es^gs have been laid.

A SERVICEABLE TRAP NEST.

To those who are desirous of building up g(X)d laying strains, the

trap nest is invaluable. By its use the poultry farmer is able to judge

which of the hens are profitable and to cull out the drones. A good

plan is to place a small ring, numbered, on the shank of each bird in

the pen and then the farmer, when he releases the bird, knows exactly

which one should be credited with the egg. So that reliable figures may
be obtained it is necessary that records of any particular pen should be

kept for a considerable period.

It must te clearly understood that these recording nests are quite

useless where fowls have unrestricted freedom on the farm, as there are

so many nooks and corners for them to hide in. Poultry thus kept nevei

did, and never will, pay, for the simple reason that they do more damage

to machinery, stables, and stacks, than the few eggs, at times gathered

fresh, are worth.

In some districts, serious losses of eggs are sustained through the

ravages of crows and snakes. By the adoption of the trap nest system

such losses are impossible.



8 April, 1908.] Poultry Notes. 255

Breeding Pens.

Breeding pens are an absolute necessity. Poultry should be properly

penned and housed and if supplied with a ^ariety of food, ample green

stuff, and fresh water daily, good results may be expected. A box con-

taining a supply of mixed grit such as broken crockery, bones, charcoal,

cinders, and oyster shells should also be provided.

At this particular period of the year close attention should be given

to the pens where it is intended to place the best birds. As the soil may
have become impregnated with disease germs it should be turned over

with a small plough and then sprinkled with unslacked lime. Thoroughly

disinfect the houses, limewash the insides, cleanse the perches and remove

all stock for twelve weeks. In June the pen will be ready to receive the

stud birds.

Commence well if you wish to do well. Select eggs laid in July and

August for early stock and remember that 100 early birds are worth

200 late ones. They mature rapidly and thus make early layers for

the following autumn. Manv of the cockerels by forcing will be market-

able at Christmas and the later ones before Easter. The real cost of

eggs depends entirelv on how manv you get and more particularly ivhen

vou get them. Thus it follows that the early pullet makes the early and

profitable layer.

Do not kee{) too manv breeds. Make a study of one breed, whether

for eggs or table, and success will attend your efiforts.

Size of Eggs.

A matter of importance to those who are anxious to succeed in the

egg business is that greater care in selecting eggs for incubation should

be exercised. Select eggs from those known to lay a large shapely egg

—

the eggs that will go 18 lbs. to the long liundred (120). I have made
exhaustive tests with the view to a.scertaining whether the selection of

fairlv large eggs for hatching purposes would be satisfactory, and I

have no hesitation in stating, for the benefit of those who wish to similarly

experiment, that they will be more than compensated for the additional

time taken to determine that such is the case. Therefore avoid breeding

from tTie layer of small eggs.

The ideal hen is the one that will lay 200 eggs per annum. Tins

type can onlv be obtained bv careful breeding and selection. Start

with the hen that vou know has laid, sav 120 eggs. Some of her

progeiiv will produce 150 eggs, and from these layers make your selection

and so on imtd the 200 egg hen is reached. Due importance must also be

paid to the selection of tlie male bird—he must be from a good laymg
strain.

England's Imports.
The following figures show the imports of eggs and poultry into

England during the past three years, exclusive of the imports from

Ireland :
—

Eggs
Poultry

Total ... ^7,718,227 ... ^7-967-254 •• ^8,037,379

These figures should be sufficient to convince poultry farmers that, pro-

vided they maintain a good standard, practically an unlimited market

exists for our poultry products.
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THE ORCHARD.

James Lang, Harcourt.

The weather still continues dry, and a good downfall of rain is very
much required to enable orchardists and farmers to get on with necessary
work.

The export of apples will cease early in the month, so that orchardists

will be enabled to start gathering the crop of apples and pears for storing.

Apples and pears seem to be maturing earlier this vear
;
growers will need to

be on the lookout, and pick each variety as it is ready, and so avoid un-

due waste through the fruit falling off. Great care should be exercised

in gathering the fruit ; handle carefully, and put all that are bruised and
blemished in cases by themselves to be sold at once. It will pay to do
this, as the .sound fruit will keep much better, and for a longer time, and
can then be sent to market as required.

Where it is intended to sow ipeas in the orchard for green manuring,
the ground should be ploughed as soon as practicable. It is essential for

the success of the crop that the peas should be sown as early as possible,

while the ground is warm. They will then get a good start before the

cold weather sets in and a good growth to plough in during the spring

will be assured. The sowing of the peas should not be delayed after the

middle of May, as that is the latest that peas can be sown with any prospect

of success. If sown later, thev fail to make a good start and do not

make sufficient headway to do anv good by the time they should be
ploughed in.

Red spider has been very much in evidence on the fruit trees during

the summer. Its presence can be noticed by the leaves of the trees be-

coming pale green and yellow in colour, with a very glazy appearance; in

bad cases the leaves burn off altogether. This pest is best dealt with dur-

ing the winter months when the trees are bare of leaves ; emulsions made
Avith kerosene, red oil, or crude petroleum, are all very effective remedies.

As the spider harbors on the underside of the branches and .small fruit

spurs, it will be necessary to spray so that the underside of the branches

gets the full benefit of the emulsion.

Towards the end of the month is a good time to plant citrus fruits of

all kinds. If the ground is dry, give a good .soaking with water.

Strawberries should be planted as soon as the weaTher is fa\orable.

Plantations are better if renewed exerv three years.

Preparing ground for extending the orchard, or for the planting of a

new orchard, should be taken in hand as soon as possible. This work is

liest done before the ground gets too wet. Draining, where necessary,

should also receive attention.



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Feeding Wheaxen Straw to Horses.—A.R. writes :
—" Kindly sujiply information re

feeding wheaten straw to horses (i; Quantity oi molasses to i loa of cualf. {2) Are brar.

and pollard the best ingredients to mix with it?"
Answer.—^(ij Half-nundredweight of diluted molasses to i tun of chaff, but this propor-

tion, practically 3 lbs. to the cwt., should not be mixed until just before feeding. (2) bran
and oats, in the proportion of 5 bushel of each to i cwt. of chaff, would be better than bran
and pollard.

Scented Vernal Grass.—A.R. asks whether scented vernal grass is of value for fatten-
ing sheep.

Answer.—It has little nutritive value, and it is not prohtable to sow it in this country.
In England and other countries where seed grass hay is used, it is always sown with the seed
grass mi.xture for the purpose of imparting a desired perfume to the hay.

Enlarged Fetlock.—B.F.H. writes :
—'• Is there any remedy for a defect my foal was

bora with? When foaled it had an enlargemeni under the fetlock joint on hind leg. It

nearly touches the ground, and feels as if full of liquid."
Answer.—This is an unusual condition requiring surgical aid. Obtain professional

advice at once.

Fluke.—W.D. states that some of his she^p have died. They swell about the head and
ears, and in some cases the ears hang right down. They are also very vellow under the skin.

A -post mortem examination was held in two instances and the paunch was found very small
and dry.

Answer.—The sheep are evidently suffering from I'luke or Liver Rot. Temporary relief

may be given by providing tonic sheep licks in troughs. Sulphate of iron i part, and common
salt 20 parts, forms a suitable mixture. The mjst satisfactory proceeding, however, is to market
the sheep as soon as ready and stock up again. Care should be taken to prevent the sheej) from
obtaining access to swampy land in October, November, and December. Water holes harbouring
a small periwinkle-like shell fish should be treated with lime, i bag to 1,000 cubic yards.

Slipped Shoulder.—W.P. writes:—" (i) A draught gelding appears to have slipped the
muscles oft' his shoulder, a depression, large enough for a man to place his arm in, showing
along the shoulder blade. It is not lame, only a little stiff. [2) A brood mare with foal at

foot showed signs of weakness in the hind quarters about six weeks ago. She drags her legs
for some distance, walks properly for a few yards and then drags again."

Answer.—The gelding has evidentlv sust lined a severe strain of the shoulder muscles
/' Slipj)ed Shoulder') and the depression over the blade is due to wasting of the muscle.
Apply a smart blister to the shoulder point and turn the horse out for three months. See also
article in April, 1907, issue of the Journal. (2) Secure professional advice re mare as soon
as possible.

Lacerated Udder.—J.S. states that ten d lys ago his cow fell and lacerated the udder
close to the teat. Two days afterwards inflamiiiaiion set in, but this has been reduced bv
fomentation and bran poultices. The c(jv has since calved but the teat next the wound will

not milk and that C|uarter has become hard. The udder has been massaged thoroughly and the

teat has been injected with a solution of baking soda. The latter, however, came away through
the wound. Fomenting and massaging and dusting the wound with boracic acid are still being
maintained.

Answer.—Continue the fomenting and massaging of the udder. Wash the wound
thoroughlv with an antise])tic solution and dust it with the boracic acid powder. Rub ihe
hardened gland with camphorated oil and administer a dose of laxative medicine.

Ascertaining Temperature of Cow.—R.McD. asks " (i) What is the proper method of
ascertaining the temperature of a cow with a clinical thermometer? (2) How long should the

thermometer be inserted ?"

Ansiuer.—(i) Moisten the thermometer anj introduce it carefully am! gently into the end
of the bowel (anus) or, if the cow is not heavy in calf, into the female passage (vulva).

Be sure the instrument is reading q8o F. or under before insertion. (2) The best

clinical thermometers will give correct readings in 30 seconds, but it is well to allow a full

minute to elapse before withdrawing the instrument. Ordinary thermometers are not reliable
unless left in three minutes.

Blackleg.—J.E.B. writes:—'"What is the matter with my calves? They get thin and
«n a couple of days die quickly and in 24 hours after death swell immensely. They appear
to be quite healthy to within two davs of death; thev then refuse food and froth at the
mouth."

Ans7vcr.—Your calves are probably dying of Blackleg. Read the article on this subject
in the July 1906 number of the Journal.

Feeding Lucerne.—J.E.B. asks whether green lucerne, cut only a few hours, will affect

cows if fed to them when it is raining.

Anszver.—Yes, it is apt to cause indigestion and tympany.
Cutting Maize for Cows.—W.C.J, inquires what is the safest time to cut maize as

green stuff for milking cows.
Answer.—Unlike sorghum, maize may be cut at any stage of its growth and fed to

stock with absolute safety. The only recorded deaths from feeding maize have resulted from
the use of damaged fodder in which bacteria and moi:lds have developed.
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Sore Eyes.—J.E. writes:—"Some of our cows are suffering from an affection of the

eves. At first the eye becomes very watery and a small grey spot forms on the ball of the eye,

gradually spreading all over and causing loss of sight. We can see nothing in the eye, but it

IS very painful and in about a week it has a yellow appearance."

Answer.—Bathe the eye with warm water, remove any grass seeds or other foreign bodies,

and inject a few drops of the following lotion daily :—Sulphate of zinc 2 grains, boracic acid

lo grains, distilled water i ounce.

Identification of Plants.—E.B. forwards a thistle for identification and inquires as to

best means of eradication.

Answer.—It is Cardinis arvensis, L., Per.^aiiial Thistle, also called Canadian or Cali-

fornian Thistle. Proclaimed under the Thistle Act for the whole State. In eradication the

chief difficulty consists in the underground rhizomes, every piece of which will form a new
plant, so that' if the land is merely ploughed and then left, the plants are increased in numbers
and more thoroughly sjjread. An ideal treatment is as follows :—Plough deeply in autumn
and spring, raking out the rhizomes with a horse rake after harrowing and rollmg to break

the clods. Next season plant potatoes after adding lo to 15 tons of farmyard manure per

acre. Follow with any crop (drilled maize, cabbages, &c.) that can be kept clean between the

rows. Then sow a grain crop, after which the land can be seeded down in grass or cloverj

or both mixed. After this any thistles appearing on the land will be from seed blown in.

If preferred some such treatment can be applied to the thick patches only, the thinner patches

being pulled by hand whenever rain has softened the ground; the pulling up gradually

weakens the underground parts. The reason for doing it then is because more of the rhizome
is pulled from soft ground than when the ground is hard. The more frequently this is.

done the more rapid is the weakening and dying out of the rhizomes. Otherwise thistles can

be cut or pulled at any time. Only continued and well directed labour over at least two years

can clean a land of the perennial thistle. Poisons are of no avail. A palliative measure of
little permanent value is to close pen sheep on bad patches and hand feed them until the

thistles are eaten off or trampled down.
MURCHISON forwards specimen of grass and states that he found it grownig on land that

he had watered ; some of the grass is 3 feet high.

Answer.—It is Setaria glauca, Beauv., Pigeon Grass, and is a fairly goijd pastu're grass
but is of little value for hay. It prefers moist low-lying situations, and is a summer erass.

It becomes a weed in gardens and orchards. " Murchison " should note that the name and
address of writer should accompany each inquiry.

E.A.C. forwards specimen of a plant which has lately aiijjeared in his grass paddocks.
Answer.—It is Verbena officinalis L. (Verrein), a cosmopolitan plant widely spread over

the globe in temperate and warm temperate regions. It is still used in India as a cure for
rheumatism and various other complaints, with more or less value according to the faith of the
patient. It is a perennial plant, seeds freely and is of no value as a fodder plant or as a

recognised medicinal plant. It is apt to become a troublesome weed if allowed to spread unchecked. It

should be pulled or dug up before flowering ; any plants near seeding should be piled and
burnt. If the land is badly infected, it should be ploughed up, kept under bare fallow for

a year, followed by root crops (such as potatoes) before seeding down again, care being taken

to procure pure seed. Clean cultivation and rotation farming will su]ipress any weed of tliis-

character.

A.H. forwards specimen of grass and asks whether it is considered nutritious for stock.

He also asks where seed of Setaria viridis, mentioned' in "Answers" on cover of March
Journal, is obtainable.

Answer.—(i) The grass sent is Sforoholiis indicus, Rat Tail Grass, one of the less valu-

able fodder grasses. It yields good feed when voung but when old becomes hard and tussocky.

It will grow on poor dry soil. (2) Setaria viridis is a native grass but the seed is not in

commerce except, I believe, in the Transvaal. Where the plant grows seed should be procur-

able locally, or through seedsmen.

Tree Mallow.—M.T. (Loch) asks whether the Tree Mallow is of any value as a fodder

plant. With little attention it grows luxuriantly and stock seem fond of the leaves.

Ansiver.—By "Tree Mallow" you probably mean Lavatera arborea, the foliage of

which would have a certain slight fodder value. A native plant, however, Malvastrum s-picatum,

which is a closely related plant though smaller, has also a recognised fodder value. Specimens

of the leaf and fruit since received show that the plant in question is Lavatera arborea.

Unseasonable Flowering of Fruit Trees.-—S.P.S. asks:—" (i) What is the cause of

fruit trees showing blossom whilst the fruit is just ripening? (2) Why Wistaria should be
in heavy bloom at the end of January, and whether there is any remedy?

Answer.—(i) The heavy rains of late December, preceded and follo\ved by great heat,

caused the development of blossom buds that would have remained dormant until spring under

normal conditions. Some fruit trees will probably produce a second crop of fruit that should

be removed as it cannot be of value. Matured trees will probably produce ample blossom buds
for next season's crop. (2) There is no way of preventing or modifying such a condition.

Lucerne Growing.-—J. McK. asks (i) Can you recommend a variety of lucerne suitable

for the Rochester district without irrigation. (2) What quantity of lucerne seed would you'

advise to be sown on good timber land fallowed? (3) Would a crop of wheat sown with lucerne

injure it?

Answer.—(i) No variety of lucerne is better than another without irrigation. Hunter
River seed is considered the best variety. (2) 12 lbs. per acre. (3) No, wlieat or oats are-

often sown with lucerne as a cover crop in the first year.

Wart on Horse's Foot.—M.T. asks how to treat a wart about the size of a shilling on a

horse's foot, just above the hoof. The horse is quite lame.

Answer.—Have the growth removed surgically as soon as possible. It is not usual for a

simple wart to cause lameness, and it may be that the growth is of a more malignant character,.

in which case the necessity for removal is the more urgent.
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IRRIGATED AGRICULTURE IX THE GOULBURX
VALLEY.

ElwGod Mead, Chairman, State Rivers and Water Supply Cbiuinission.

The irrigation of land wholly arid is usually quite simple. Every one

welcomes the canal as a means of escape from intolerable conditions. Those
who do not: like irrigation go else\vhere. Those who remain are of one

mind. They all believe in irrigation, and practise it. It is different in

.semi-arid districts. The conditions are more complex. Opinions as to

the benefits of irric'ation are at the outset alwavs divided. The ardent

STACKING LUCERNE HAV.

convert to irrigation during a drought becomes a backslider when it rains.

For a time, at least, there is a reluctance to submit to the order and sys-

tem which irrigated agriculture requires, and a continual balancing of the

merits and drawbacks of watering from canals or from the clouds. Never-

theless, irrigation once begun is never abandoned. Two very noted irri-

gation areas, Northern Italy and Northen California, are both semi-arid.

412-2. I
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In semi-arid districts irrigation, as a rule, follows settlement. When
it comes it displaces a kind of agriculture which is understood,, and which
suits many better than irrigation, and it often brings requirements and im-
poses outlays which were not foreseen. The irrigation canal does not of
itself create irrigated agriculture. Let me illustrate.

HAV SWEEP OR HAY RACK.

North of Cremona, Italy, is an irrigated district which has a rain-

fall of about 40 inches a year. Irrigation there is not a climatic neces-

sity ; the land had been farmed for unnumbered centuries before anv canals
were built. About twenty years ago three dry years followed each other
in succession ; on all unirrigated lands there was a total failure of crops.

The losses incurred by landowners gave irrigation a new impulse. It was
shown by calculations that the value of the crops ruined by drought would
ha\e paid for a canal from a never-failing supply. Spurred on bv this

experience, the farmers formed an irrigation district, mortgaged their land
to secure the needed money, and built a canal which cost ^400.000. I

HAY STACKER IN POSITION FOR RECEIVING LOAD.

visited the district six years after the canal was completed. It was a

financial and agricultural success. The interest on the money borrowed had
been paid ; the payments to the sinking fund had been anticipated. Rates
had been twice lowered, because the income from the canal pro\-ided more
monev than was needed.
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Notwithstanding all this, there were some farms which were not fully ir-

rigated, although every acre of land paid the irrigation charge. I asked

a farmer the cause. He was, for Italy, a large landowner, having, as I

STACKER IN OPERATION".

recall, something over 300 acres. He said. '' It takes twice as much labour

to cultivate an acre of irrigated land as it does to cultivate an unirrigated

acre, and it needs three times as large a barn to hold the crop. In order

to change from unirrigated to irrigated farming, I must build more houses

for my men and more barns for my crops. I am adding to my irrigated

area as rapidly as I can provide money for these l)uildings."

Xow, these farmers thought v,hen they began that all that was needed

to have irrigat'on was a canal. They found that the canal made necessary

an entire] \ different stvle of farming." There were larger and surer crops,

ANOTHER FORM OF STACKER IN POSITION FOR RECEIVING LOAD.

but thtre was need also of more outlav for men. houses, and barns. That
experience has been repeated manv times, and it will be repeated here. If

Trawool is built, there will be water to irrigate 750,000 acres in.stead of

I 2
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50,000 acres now irrigated. To prepare the land and irrigate and harvest

the crop will require more than twice as many men as now live in this

^'alle3^ There must be far more new houses for men and new barns for

crops than in the Italian district, because there are far less to begin with.

In many ways we are making satisfactory progress in doing this. Every
new butter factory is a preparation for Trawool. E\ery acre of orchard
or vineyard planted is a step in the right direction. Wyuna will be the
forerunner of other closer settlements, and is a step toward using the water
which the Goulburn storages will render available. There is. however,
one irrigation crop which deserves more attention. I propose to discuss

HAV LOADER FOR ELEVATING ON WAGGONS.

it, and shall take as my text, "INIake hay while the sun shines," and es-

pecially make lucerne hay. This plant has been so long known to agri-

culture that history does not record its beginnings. It is older than the

Ciimpaigns of Xerxes, for his war horses were fed on it. It was intro-

duced into Peru over 400 years ago by the conquering Spaniards, and the

good it has done in that country since in some measure atones for the

miseries the conquest wrought. It is not only one of the oldest plantis

adopted by man for his service, but in warm dry climates is the best.

Lucerne hay is the leading crop in the irrigated districts of America.

It is grown for hay rather than pasture in the irrigated districts of

Southern Europe. Why is it so little grotvn here? Its absence in the



^ May, 1908.] Irrigated Agriculture in the Goidburn Valley. 26r

agriculture of the Goulburn Valley is a problem not yet solved. Two
-causes have been given. Absence of a market for hay, and. that it cannot

'be grown at a profit on this soil. The first is not important, if there is not

now a market for this ha\- there soon will be, and there is noiv a market

for fat cattle, fat lambs, fat pigs, and poultry. For producing all these

..there is no food equal to lucerne hay. It is the richest and the most palat-

-able forage crop grown. There is no feed equal to it for work horses

-or horses thin in flesh. Some of the best thoroughbred horses in the

United States come from lucerne growing districts ; and it is the only hay

"fed to many noted running and trotting horses. Lucerne hay is one of

^the best foods for the milking herd, because it contains all the elements

->of which milk is composed. In combination with silage made from maize,

it is as good a ration for tlie dairv herd as can be provided.

THE LOADER PUSHING THE ll.W 1ok\\ARD ON THE LOAD.

In all this Commonwealth there is no question more important than what

<is the best food for sheep. The answer is lucerne. There is no food

they like better, or one better suited to their needs. I wish the flock

crai-sers of Victoria could visit some of the irrigated districts of America,

and see the magnificent proportions which lamb fattening on lucerne hay

lias assumed. During the whole of the long summer there are hundreds

of farms where the click of the mower never stops in the daylight hours

•except when interrupted by rain. Long ricks containing hundreds of

tons are built up for use in the feeding season. To this come lamVjs from

-distant pastoral districts ; they are placed in near by feeding lots and fat-

tened by the hundred of thousand on lucerne hay with a little maize,

barley or wheat added. Before lucerne was grown, in what is now one

•of the largest lamb fattening districts, land would not sell for jQ^ P^^
.acre; to-day it will average ^25. Then the average yield of wheat was

12 bushels, now it is over 30.

The second reason given for the small area of lucerne hay is that the

soil is not adapted to it. If this is true, it is a serious matter, for there

is no crop that will take its place. Some of the meadows I have ex-

amined were certainly failures. The question is, were those failures due

to some quality of the soil which cannot be remedied, or to methods of cul-

:tivation which cannot be changed. In all the poor meadows examined

the ground needed manuring, more small channels with shorter distances

Q^etween would ha^•e given more even watering, and some fields showed the
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ill-effects of trampling in winter. On ilic ctlicr JiaiicL I have seen good
meadoivs in the Gonlhum \alley. There is one of 50 acres on the Wyuna
farm, and I have seen smaller patches elsewhere. Still the showing, as-

a whole, is disappointing. Surmise and speculation will, however, settle

nothing; the only way we can prove it is a hay growing district is to grow
hay in paying quantities. It was to test this that the Commission rented a

plot of land at Tatura. We are not doing this to show any one how to^

grow hay, but to find out if it can be grown af a profit. But our work
is not enough. We might fail w'here some practical farmer would suc-

ceed. Hence we offered prizes to encourage such farmers to experiment.

If manv go into the matter the competition will have life and good fel-

lowship, and those who trv will learn more than those who look on.

SIDE DELIVERY RAKE.

One thing is certain, /'/ // luill not pay to grow lucerne for hay it will

not -pay to groiv it for pasture. It is a fodder not a pasture plant. The-

high food value is in the mature plant ; the young plant is chiefly w-ater.

As a hav it uses tlie whole season and the wdiole of the soil. The latter

is of special importance in this Valley where the heavy clay sub.soil needs

the action of air, water, and vegetable matter. The root of the lucerne

plant develops as the top develops, the more leaves and stem there are the

stronger and larger the roots. The lucerne roots in a well established

meadow sink deep into the tenaceous clay opening it up, making avenues-

for air and water to follow, and filling it with vegetable substance on which
later generations of plants may feed.

More important than all other considerations is the fact that the most
useful functions of irrigati(jn canals in Victoria is to lessen the hazards-

and losses of dry years, to save money and relieve the misery of help-

less starving dumb animals. This purpose luill never he fulfilled so long

as the land under canals is used as pastoral areas. When dry years come
the irrigator is protected, hut he is in no condition to extend aid to the

pastoralist on non-irrigated land. Irrigatuig pasture land creates no sur-

plus forage; to do this we must grow and store hay. For this purpose no-

crop equals lucerne hay. I want you to consider what 100,000 tons of
l)ay would have been worth to its owners this season, and what the abilitv to>
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buy it would mean to the owners of cattle and sheep who live above and
beyond the canals. If we had begun this season with 25,000 acres of lucerne

meadow the hay from it would have made the owners the stock men's
bankers for the next five years. What is true of this year will be true of

regularly recurring years so long as this continent endures.
In order to grow hay on a large scale we must have improved tools.

No work is harder than making hay by human muscle. I know, because
as a boy I cut many acres of hay with a scythe. On the other hand, no
farm work is easier or more agreeable than making hay by machinerv. I

know that also from trial. American inventors have done almost as much
fo cheapen and lighten hay-making as Australian inventors have done to

-cheapen and lighten the labour of harvesting grain. The purpose of the
accompanying illustrations is to show more clearly than anv description
could the appearance of modern hay-making tools and the method of their

•operation.

THE ELEMENTS OF ANIMAL PHYSIOLOGY.

W. A. Oshonic. M.B.. D.Sc. Professor of Pliysiology and Histologv,
Dean of tlie Faeulty of Agriculiurc in tlie Universitv of Melbourne.

'

{Conlinned from Page 764, Vol. T.)

X. Digestion and Absorption {contimced.)

DIGESTION IN THE SMALL INTESTINES.—In the duodenum
the food mass or chyme as it is called, encounters the pancreatic juice and
the bile, concerning the secretion of which a few words may be now said.

In the wall of the duodenum is a substance called prosecretin, which is held
fast by the epithelial cells. When, however, this substance comes into con-
tact with an acid it is changed into another bodv called secretin which is

liberated by the cell, is caught up by the blood stream and so reaches
eventually all parts of the body. Now secretin is a true hormone or
chemical messenger, for it acts on the pancreas causing this to secrete

pancreatic juice; it also acts on the liver causing this to secrete bile; and
it probably acts on the duodenal tubular glands causing these to secrete

succus entericns. The mechanism is therefore simple. The stomach content
or chyme is acid ; it liberates therefore secretin ; the pancreas and liver are
•stimulated therefore to secrete and, as their secretions are alkaline, it

follows that they will continue to be stimulated until the acid of the
chyme is neutralized ; when this happens no more secretin will be formed
and the activity of the pancreas and the liver will come to a halt. But
when a fresh squirt of chyme is sent into the duodenum the same cvcle

will start over again.

The pancreatic juice is in many respects the most important digestive

secretion in the body. It contains the following ingredients besides

water and a little protein:—
1. sodium carbonate, about 0.6 per cent., which neutralises the acid

of the chyme, emulsifies the fats and oils and to which the
alkalinitv of the juice is due,

2. lipase, called also steapsiii which splits fats into fatty acids and
glycerine.



264 Journal of Agriculture. [8 May, 1908^

3. diastase called also amylo-psin which transforms starch and dextrins-

into the sugar maltose,

4. erefsin which transforms proteoses into amino-acids,

5. frotryfsin a proferment which has in itself no action, but which,

by coming into contact with a constituent of the succus entericus-

called enteroMnase, is transformed into trypsin a remarkably

powerful ferment, wliich changes proteins into amino-acids.

The bile is a fluid of a yellow or greenish tint and with a characteristic

taste. It contains, besides some 92 per cent, of water and in most cases.

a little protein, the following bodies :

—

1. hilc salts, which are compounds of sodium and potassium with

complex organic acids {glycocholic and taurocJiolic acids). The-

importance of these salts is to be found in their power of dis-

solving fatty acids which would otherwise be insoluble. These-

salts being alkaline also help in neutralising the chyme.
2. pigments—to be looked on as excreta and probably due to the

broken-down red colouring-matter of the blood,

3. lipoid—probably from the corpuscles of the blood and to be looked

on as waste matter.

The succus entericus of the duodenum and small intestines is a more
dilute fluid containing besides mucin:—

1. enterokinase, which transforms protrypsin into trypsin,

2. erepsin, which transforms proteoses into amino-acids,

3. maltase, which transforms maltose into glucose,

4. lactase, which transforms lactose into glucose and galactose,

5. invertase, which transforms cane sugar into glucose and levulose.

The chyme, neutralised and mixed with bile and pancreatic juice, is;

urged along the small intestine by peristalis, receiving succus entericus on
its way and having a certain amount of digested material absorbed from it.

The course of digestion here may be summarized as follows:—The un-
digested and semi-digested proteins of the chyme are attacked by trvpsin

and disintegration into amino-acids commences. The proteoses present

undergo the same change through the presence of erepsin. Fat is split

by the lipase into glycerine and fatty acids which latter are dissolved bv
the bile. Starch and dextrins are broken down into sugar by the diastase

and compound sugars are split into simple sugars by the ferments of the

succus entericus. The sojourn of the chyme in the small intestine is not

nearly long enough for these changes to be completed ; the ferments are

added and the action begun but the completion of the process takes place

in the lower tracts of the bowel.

Absorption in the small intestine can be shown to be undoubted]

\

present and affecting all classes of food but especially the fats and sugars.

The fatty acids dissolved in bile, together with the glycerine, are absorbed

by the lining cells and recombined into fat. The fat in the form of small

globules is carried bv white cells capable of movement into the central

lacteals of the villi and thus sent into the circulation bv the lymphatic

system. A small portion does not do so, however, being either absorbed

directly in the blood stream and sent on to the liver, or retained as fat

in the gut wall. The simple sugars, dextrose, levulose and galactose, and
the products of protein digestion are absorbed as soon as they are

formed and come in contact with the villi of the mucous membrane. The
path of their absorption is undoubtedly through the blood vessels passing:

thence to the portal vein and liver, but the fate of these digested products,

is rather shrouded in mvsterv. The little that is known mav be brieflv
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'epitomised as follows. There undoubtedly occurs in the liver a break-up

of part of the amino-acids into urea and carbon compounds, the former

• being excreted by the kidney, the latter being used as fuel-food or stored

as such. In the liver also a polysaccharide called glycogen can ahvays be

found. This glycogen increases in amount after the administration of

a food rich in carbohydrate and diminishes when the animal is actively

exercised. Now glycogen is readil\ transformed into glucose and glucose

is found in the blood, but never above a certain small percentage, and

it has therefore been suggested that the liver, by means of its glycogen

store, keeps the sugar content of the blood up to its normal figure. Part

of the digested protein is reformed into true protein taking its place as

such, in the blood but where this occurs whether in the bowel wall, in the

blood, or in the liver, is difficult to say. Sugars can be changed, as

above stated, into glvcogen but this change accounts only for a fraction

<,f the total amount absorbed, the rest may probably be altered into fat

but in what organ we do' not know. An extraordinary fact bearing on

this problem of absorption is that, when the pancreas is removed from an

animal, or even if it be merely freed from its attachment to the duodenum,
-sugar appears in quantitv in the urine, the animal becomes emaciated

.and finally dies. This condition is known pathologically as diabetes but

of its origin and significance we know nothing. Water is absorbed to a

slight extent in the small intestines making the contents less fluid than

;the chyme. The bile salts are absorbed, returned to the liver, and neutralised

by that organ. The cholestrin apparently escapes absorption.

The activitv of the small intestine is governed largely by the food.

Each compound sugar for instance, can excite the secretion of the appro-

priate ferment ; and the texture of the food can influence the rate and
intensity of peristalsis. But the central nervous system has a considerable

-control over the small intestine. Thus during active exercise, when a

large number of muscles are employed, the blood vessels of the intestine

-constrict and digestion is checked ; moreover the emotional state of the

<inimal has, as is well known, considerable influence, whether favourable

or unfavourable on digestion.

DIGESTION IN THE C/ECUM.—The caecum is small in carnivores

and man, of moderate size in ruminants and the pig, and very large in the

horse. The entrance from the small intestine is controlled by a sphincter

called the ileocecal sphincter which in some animals is guarded by a valve-

like fold of mucous membrane. In carnivores and man the caecum functions

as part of the colon ; but in solipeds, ruminants and the pig, it is a digestive

organ of considerable moment. Perhaps the longest sojourn that the food
mass makes in its passage through the alimentary canal is made in the

•caecum of these animals. In the solipeds its huge size marks it out as

having special functions to perform ; m fact when we compare the process

of digestion in the horse with that in a ruminant we shall find that in

the former animal the proventriculus is comparatively small whilst in the

caecum occurs most of the change which takes place in the rumen of the

ruminants, with this exception, that in the caecum autolysis is not present

l)ut is supplanted bv the action of ferments brought by the food
from the small intestine or excreted bv the caecal mucous membrane. Bac-

teria also flourish in the caeca of all mammals and it is a matter of debate

whether their presence is not absolutely essential. Bacteria certainly help

in continuing the digestion of proteins, carbohydrates and fats, but they

oan also act in a manner not beneficial. Thus a part of the carbohydrate

becomes changed into gases, hydrogen, marsh gas, &c., and so loses its-

nutritive properties; and further, from the protein of the food, evil-
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smelling, poisonous products are formed which are absorbed bv the blood
and carried to the liver where they are altered and their toxicity removed.
This safe-guarding action is one of the chief functions of the liver and
accounts for the very rapid onset of deatli after loss of this organ.

If there be excess of protein in the food, or if its absorption, be
delayed, then toxic bodies are produced in greater quantity than the liver

can destroy, and they therefore get into the circulation producing mus-
cular weakness, loss of fat, and general decline in health.

The csecum secretes some ferments, and notably one that can digest

and dissolve cellulose and woody fibre. The importance of this ferment
does not lie so much in the cellulose becoming fuel-food as in the fact

that, in the food that reaches the csecum, much protein, fat and carbo-

hydrate has remained unaltered through being enclosed in cells or lying,

between tough woody-fibres. In the csecum these bodies are liberated,

and their digestion begun. In the non-ruminating animals with small

cseca, digestion of cellulose, if it occurs at all, must do so to a very

limited extent. We may look on the csecum therefore, as an organ for

continuing digestion. It probably has a little absorbing power. In

the horse it functions as a water reservoir, serving the same purpose as-

the reticulum of the ruminant. When a horse drinks the water is said

to pass rapidly through the stomach system, and even through the small

intestine to be poured into the csecal cistern.

DIGESTION IN THE COLON.—The colon varies in a remarkable

manner in each six-cies of animal, and little is known of the parts that are

analogous in one species as compared with any other. Certain points

as regards digestion in the colon may be given as definite

—

1. Digestion continues and is terminated. It is doubtful if the

succus of the colon has high digestive properties; most of

the glands seem to turn out mucus which lubricates the-

lining membrane. Bacteria decrease in number in the

colon as the rectum is approached.

2. The colon is the main absorbing portion of the whole alimentary

tract. This is especially true as regards water, the fluid

food-mass changing to semi-solid even solid fseces. Pro-

teins are well absorbed, and to a lesser degree the carbo-

hydrates and fats.

3. The colon is an excretory organ. In starvation, or when the

lower part of the colon is disconnected from the rest, it

will be found that some fseces are passed. Experiment

also shows that many substances, particularly metallic

salts, leave the body by this channel.

THE F.-ECES.—In the lowest part of the colon the fseces collect, and

are moulded into the form characteristic for the animal. When the

fsecal mass has reached the rectum, the act of defsecation is excited

reflexlv. The fseces consist of the indigestible and partly-digested por-

tions of the food together with mucin and excretory products from the

colon wall, altered bile pigments, cholestrin, remains of bacteria, and

products formed bv these. The character of the fseces depends on the

species of the animal as well as the nature of the food, and the rate of

peristalsis and absorption. The smell of faeces is due to bacterial pro-

ducts chief! v, and is especially offensive when the food contains excess

of protein and too little ballast. The colour is partly due to altered

bile pigment, and, in the case of vegetable eaters, to the altered chloro-

phyll or green colouring-matter of plants.
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ST. JOHN'S WORT.

Notes on Results of Chemical Weed Eradicators Experimented
WITH.

H. II". Dave) , Inspector, Vegetation Diseases Acts-

In order to form an idea of the effect of chemical weed exterminators
after several years, I revisited Bright on the 29th January to inspect the

plots treated with chemicals for the suppression of St. John's Wort.
I found the plots treated with Murton's Weed Killer during February,

1905, covered again with the weed, partly from the recovery of old
•established plants and partly from seedlings. These plots are in the

Racecourse reserve running parallel with the Harrietville Road : the plots

facing the grand stand are all covered with the weed but it is rather

stunted as compared with the untreated weed outside the plots.

The three acres on the Harrietville Road which were fenced in for

treatment are all once more infested. Plot 12 in this area was treated

with ^ ton of salt on 29th November, 1904, and the weed was destro\ed
but the land has been reinfested from seeds washed down from land
higher up the hill ; the plot is on very steep land and every rain must
wash a lot of seed down. Plot 11 in same paddock, treated with Invicta

in October, 1904, is on the level country below the race and the kangaroo
_grass has held its own against the w^eed fairly well. In some spots the

grass has beaten the weed badly, but I put this down to the moisture
being especially favorable to the grass and adverse to the deep roots of
the weed. Seed from the weed has not much chance against the grass

especially as the latter is protected from being eaten out by stock.

The only plots that look well are those adjoining the saddling paddock
;

these were treated in No\ember, 1904. No. i plot treated with Bethanga
pyrites, is still absolutely free of weed, except where a track cut by
wood drays crosses it. On this track the weed has firmly established

itself once again, but cannot encroach on either side of the track, proving
that once the surface was broken by these ruts the rain washed the
arsenic out of the soil and allowed the seed (which must be verv plentiful

in that locality) to germinate. The wav in which the plant is confined
to this track gives it a remarkable appearance. Plot 2 treated with arsenate

of soda is fairly clean but the land is gradually recovering, and the weed
is always at hand to grip the spot where rains have leached the arsenic

out of it. Plot 3 (iNIurchison Scrub Exterminator) is the next best, then
Plot 5 with Invicta, but the plots treated with Silex and Murton's Dip
are both badly covered again with weed.

From the foregoing observations it appears to me that salt comes first

as a remedy as it will kill out the weed and its etfects on the soil are not
so lasting as arsenical preparations or as dangerous, but unless land
treated with salt is protected against fresh supplies of seed being blown
or washed on to it, it is only a waste of labor. With regard to strong
arsenical solutions the Bethanga plot proves that the weed can be utterly

destroyed by strong arsenical solutions for lengthened periods—in this

instance from 4th November, 1904, up to the present. This treatment
would be useful for headlands; the weed growing in the wheel ruts on
the Bethanga plot shows that arsenic killed land can be recovered bv
cultivation which allows the rains to wash out th? poison.
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CLEARING BY TRACTION ENGINE.

.4. S. Kenyoii, C.E., Engineer for Agriculture.

One of the difficulties met with in the use oi the traction engine on-'

the farm is the inability of the' ground to supply sufficient resistance tO'-

the driving wheels to prevent them skidding. This is particularly the case
after rains, in wet ground, and in sand. It is, of course, evident that the

pull of the ploughs, trees, or whatever is being hauled by the encrine,

must not be greater than the frictional resistance between the ground,
and the wheel. Many expedients have been devised to overcome the diffi-

culty. The traction engine has been evolved under " old country " condi-

tions for use on good and hard roads, and fails at times when taken into-

the field. Grips, spikes, widening, and increasing the diameter of the
wheels have all been tried. In the Western States of America, traction

engines with wheels up to 16 feet in width of face are in use, while others

have an arrangement similar to the horse tread-mill whereby they run
on a continuous roadbed. In general, it mav be said that the best method;
lies in the direction of wider wheels, though strength of axle considera-

tions puts a practical limit to this.

IkAi llt.iX I.NGINK WlLil I )kl .A I dNOUGil'J' ATTACIIMKM .

An interesting problem of this kind arose in South Australia, and a-

satisfactory solution has been found by the adoption of a modification of
an old contrivance known under various names, but more commonlv
as the pedo-rail. At Tintinara there occur large tracts of gum country,

interspersed with the smaller grass tree, .sedge, and black gum. The soil

is white sand overlying clay, with occasional heavy limestone outcrops.

Belts of mallee mingled with heathy vegetation show here and there.

Large areas of true heath country, honeysuckle, oak, and scrub, are to be-
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found. The whole area forms part of the Ninety Mile Desert, and the

name desert was formerly applied to the whole of it.

Recently the Triumph Plough Company, of Adelaide, secured about

60,000 acres of the old Tintinara run, and set about clearing it bv steam
to sell to farmers. The freehold is not parted with, but the right,

acquired by the Company, to perpetual leases at :^d. per acre per annum
is transferred to the purchaser. For cleared land, that is, with the timber

rolled or pulled down, prices of 15s. and upwards per acre are obtained

for this once while desert.

In the gum country clearing is generally done by pulling down. The
work is done by two traction engines, fitted with the "Dreadnought"
attachment referred to later on. The engines work from 2 to 3 chains

apart dragging between them an inch and a quarter steel wire rope about

6 chains in length. The engines go straight ahead, the loop or slack

of the cabfe pulling down all trees or scrub stout enough to stand up
against the rope. In the case of the larger gums, the men walking behind
the cable nick the trunk some few feet up and lift the cable into it.

Trees up to 3 feet in diameter and 60 to 70 feet in height are uprooted
by these means. There is one driver on each engine who fires, steers, and
drives, and four or five men follow the cable. In lighter gum or heavy

^^€9
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even a greater area may be covered. The pulling is preferable as no
snags and but few stumps are left behind.

A waggon contrived from the wheels of a discarded engine, carries eight

400-gallon tanks or over 3.000 gallons of water, and is pulled by an

engine to the seat of operations, the water being obtained from the bore

at the railway station. This is sufficient for three days' work in mallee and
six days in gum country. Firewood is supplied by a man and dray

working about three hours per day, one ton measurement being burnt in

gum and two in mallee country.

That the work descril:)ed is possible upon such loose sandv soil is due
to the invention of Mr. J. Bottrill, in charge of the works. The Dread-
nought Patent, as it is called, consists of the attachment of eight or more
bearers in two rows around the circumference of all the wheels. They are

attached by steel cables to the rims of the Avheels, and are screwed up
tight by U bolts. The tread or face of the wheel is fitted with two
grooves formed by angle iron flan;_;es in which the bearers oscillate. The
bearers are made of channel steel and are, in ordinary cases, between 4
and 5 feet long, and i foot wide with cross bars or grips for those on the

driving wheels. These can be renewed as required. Inside the Iiearer are

fitted two pieces of steel rail to take the wear on the rim. The contri\ance

can be better understood, perhaps, by reference to the illustration. The
practical effect of the contrivance is that the wheel has a l:)earing surface

on the ground of at least 4 square feet, rendering it possible to work

on loose sand and ])robably on soft ground, though in marshy ground

with much growth, clogging mav take place. For hard roads the con-

trivance is not suitable, nor would it be any advantage ; but on ordinary

countrv roads or for farm work, it will greatly increase the efficiency of a

traction engine. It does not, of course, add to the power but increases

the proportion available for hauling bv reducing the work done in shifting

the engine. The best evidence of its usefulness is afforded by its work
at Tintinara ; where, before the addition of the bearers the engine under a

full head of steam merelv buried itself in the loose sand, it now goes along

pulling down large trees without a sign of slip. Those who have had
experience of engine work on sand will appreciate such an invention.
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A PORTABLE SILO.

E. A. Ryland, Silo Supervisor.

Seeing that the modern metiiod of conserving succulent fodder by
means of the silo is a question in which all stock owners are vitalh in-

terested, perhaps a brief description of a simple and useful invention

in the way of a silo will be appreciated by the readers of the Journal.

The silo under review is manufactured by Mr. A. H. Russell, of 276
City Road, South Melbourne, and is made entirely of iron, in circular

sections 9 feet high by 6 feet in width. These are of a convenient size

for* two men to handle, and are made up of three sheets (6 feet by 3
feet) of 24 gauge galvanised iron securely jointed by double folding or

lapping. The outside studs or supports, of which there are three to a

section, are ij x | steel angle iron.. To these the galvanised iron is

securely rivetted by strong rivets placed at intervals of SJ inches apart.

loWER HALF OF SILO SHOWING SECTION.

The circular shape is kept by two angle irons running horizontally,

one at the top and one at the bottom of the section. They are bored with

§ inch holes on the flat so that the bottom section may be secured by

spiking or bolting to sleepers or blocks in the ground, and by this means
the silo can be made a permanent fixture if so required. The second

section is secured by simply bolting it to the bottom section by means of

the band of angle iron. The capacity of the silo is increased or decreased

by the number of sections used, according to the quantity of fodder to be

conserved.

The iron studs are conveniently bored to allow of the silo being stayed

when empty, by means of wire guys; the studs also admit of a ladder

being fitted to the side for access to the portholes. The joints between the

sections are packed by a strip of steam packing material, and thus the

whole silo when erected becomes practicalh airtight. The portholes are

made one to each six feet in height, the same distance apart as in the

silos built by the Department of Agriculture. The doors, constructed of

the same material as the wall, are attached outside by bolts and nuts,

three on each side bolted to the iron stud.
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The internal surface of the iron may be easii\ preserved by coating

with a thick lime wash composed of lime and skim milk, the milk being
used in the same way as water in ordinary whitewash. The alkaline

jjroperties of lime neutralize the acids jjroduced in the fermentation of

the green fodder and prevent its action in corroding the iron. An iron

.silo coated in this way will, with reasonable care, keep bright and clean

and will last for many .seasons. The outside should l>e protected with a

coating of tar. The following are some of the advantages of this type
of silo :

—
Durability.—When protected as above it is practically indestructible.

Being made entirely of iron there is no danger from white ants, fire,

rotting or warping of timber, &c., and it will also be vermin proof.

Portability.—It can be moved from paddock to paddock by means of

horses and dray, the .sections when packed making at>out a two-horse load.

(Jftentimes it would be a great saving of time and labour for a farmer to

move his plant and silo to the crop rather than bring the crop to it.

Future Enlargement.—The silo can be enlarged in diameter or height

by simply erecting more sections.

As a storage cylinder for grain or chaff the .sdo described would be
ff)und verv suitable.

THE PROCLAIMED PLANTS OF VICTORIA.
{Continued from page 208.)

Alfred J. Ewart, D.Sc., Ph.D., F.L.S., Government Botanist ; and

J. R. Tovcy, Herbarium Assistant.

Treacle Mustard.

Erysimum rcpanduin. L. {Crucijera).

A tall erect herb; stem much l>ranched at the top; leaves narrow, lance-

shaped, with somewhat toothed edges ; stem and leaves bearing more or less

.scattered forked hairs. Flowers yellow, clustered in elongated terminal

racemes; stigma seated on the top of the ovary. Pods spreading, hardly

thicker than the short stalks ; seeds oblong, rust-colored.

A smaller variety exists with a simple unbranched stem, about 6 inches

iliigh, but the ordinary form ma\ attain a height of 2 feet or more in good

-soil. Tn poor drv soil it may develop as an annual, though under less

severe conditions it usually lasts for two years, or even longer if the con-

ditions are very favorable and the formation of seeds not abundant.

Stronglv flowering and seeding plants usually exhau,st themselves and then

die, but the seeds are very abundant, and some mav remain living in the

soil at least three years, and possibly longer.

On permanent pastures, cutting and the fjrevention of flowering and

seeding will keep the plant under. In cultivated ground a bare fallow

or a crop of potatoes will help to clean the ground, if the .seedlings are

killed as they appear, and given no chance to establish themselves. Care

should ha taken that no seed is sown which contains the seeds of this plant.

They can Ije recognised bv their oblong shape and reddish color, and an-

.(bout the size of ordinary mustard seed.

This plant has l>een wrongl\ called " Wild Mustard." whirh name ap-

plies to the " Charlock," Brassica sinapistrum, Boiss.

It is a native of Southern Europe.

Proclaimed for the Shire of Wimmera, December, 1900.
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INSECT PE8T8 IN FOREIGN LANDS.

{Continued from page 143.)

Fifth Progress Report bv ^fR. W. W. Froggatt, F.L.S., F.E.S.

28th Jaiiuarv, 1908.

My last report dealt with m\ investigations in Mexico. Since then I

have been through the West Indies, and am writing this report at sea on
my road to Lonoon, where we are timed to reach on loth Februarv. There
I propose to see as many of the economic entomologists as I can> and all

ihe collections of economic work, at the same time finding out all I can
about the quickest methods of seeing the economic entomologists of

Southern Europe w'ho are interested in fruit flies and other pests.

I left Vera Cruz, Mexico, on 28th November, and came round by Pro-
gressp on the coast of Yucatan, where we spent a day loading bales of
sisal fibre, the chief product of this State. We reached Havana on the

2nd December. As soon as I landed I engaged an interpreter, and, after

calling upon the British Consul, presented mv credentials to the Minister

tjf Agriculture, who gave me letters to the scientific societies and the Direc-

tor of the Exi:)eriment Station at Santiago des Vegas, to which place

(fourteen miles out of town) I went next day.

The Director, Mr. I. F. Crawley, and his staff (all Americans) did

everything they could to make my stay profitable, and I spent a good deal

of time at this Station. The greater part of tliis district is red soil over
limestone formation, and one of the most profitable industries is growing
wrapper leaf tobacco. Nearlv all the small holders grow some tobacco,

sometimes shaded with banana plants, but more often without; they all

•cultivate and water by hand. There are, however, a number of large

growers who cover the plants with cheese cloth, which protects them from
insect pests, breaks the direct rays of the sun, and keeps the soil moist,

so that the plants grow more rapidlv, and with perfectly shaped leaves.

One firm has 30 acres sheltered with cheese cloth on poles and wire about

9 feet in lieight. The filling tobacco is grown in the ordinary manner.

The chief pests of the tobacco planter are the larvae of the large hawk
moths (probably several species), and cut worms. The men employed
on the tobaccO' estates are constantly going over the plants, and hand
jjicking the grubs, for even a small hole spoils a wrapper leaf.

A number of citrus orchards have been started during the last few

\ears by American growers, and consist of grape fruit (pomelos), oranges,

mandarins, and a few lemons, but three-quarters of the trees grown are

grape fruit, which is the fashionable fruit in the United States, and it is

now being shipped to England. It is extensively grown in Florida, Cuba,

Porto Rico, and Jamaica, and is eaten as a breakfast fruit with sugar.

There is a semi-wild species common in the peasants' gardens which has

a smooth skin, with a very fine flavor, but is smaller than the cultivated

ones. Grape fruit usually brings 4 dollars (i6s. 8d.) a case in the New
York market. All the citrus fruits in Cuba are badlv discolored with mela-

nose or rust mite, and many of the fruits look as if they had been dipped

into ink—they are so black—whilst others are rustv red. Several Tccanid

scales are very abundant and blacken the trees with smut. One very large

Lecanid scale, which I saw here for the first time, attacks the bark some-

what like "woollv aphis." and damages the bark where it is cracked or
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broken. White louse is another common pest, but there is no red or yel-

low scale in these orchards. The annual rainfall of Cuba is 80 inches,

but this last year there has been a drought all over the island, and they ha\e
only had about half their usual rainfall, so that the orchards look at their

worst. I found no record of fruit flies in the orchards, but one peculiar

fjest is a bright greenish weevil {Paclmaiis virescens) which in the larval

state feeds upon the outer surface of the roots of the citrus trees where they

pupate. When they emerge they climb up into the foliage, where the

beetles lay their eggs between the leaves which they gum together, in

exactly the same way that the apple root weevil {Leptops Iiopei) does in the-

Victorian orchards. Where the leaf-cutting ants {Afta iusuhnis) are

numerous they do an immense amount of damage, stripping every leaf off

a tree in a single night; and roses and vegetable gardens suffer as much
as orchards.

In the experimental plots I noticed for the tirst time a native chry-

somelid beetle attacking the foliage of eucalyptus trees. Some Cuban,

cedar trees {Cedrela odorata) were so thickly covered with the larvae of a

froghopper (so enveloj)ed in woolly matter that they looked like mealy
bugs), that some of them were killed. A number of Aleurodes were-

found upon different trees. On the 12th December I went with Mr.
Horn, of the Experimental Station, to the Guines district where there is

a \ery large area under tomatoes, which are grown under irrigation in a

heavy black soil. The small holders grow the tomatoes and sell them to-

the American packers at from 4s. 2d. to 6s. 3d. per bushel at the packing
sheds; on arrival at New York and Chicago, they usuallv bring i6s. 4d.

per bushel. The tomatoes are of the stone variety, and are hard and
green when packed. Large quantities of cabbages, onions, and green^

peppers and other vegetables are also grown in this district. The chief

disease of the tomato is a fungus that forms discolored black blotches be-

neath the skin ; it is said to be caused by the tomatoes resting upon the

ground when the land is irrigated. The tomato packing lasts from De-
cember to the end of May. We also visited one of the largest sugar mills

in this district, "La Providencia," where they have been growing cane on

the same land for over 100 years without any fertilizer. This estate has

about 800 caballarias (over 160,000 acres), but only part of it is in cane.

The output is 13,000,000 arrobas of sugar (an arroba is 25 lbs.), and the

mill is a verv large one with modern machinery. The cane-fields were full

of long horned grasshoppers, and in the village there were thousands of

them flying round the electric lights in the square.

On the 15th December, with letters of introduction to leading planters

at Cienfuegos and Santiago de Cuba, I left Havana and reached the town

of Cienfuegos, 190 miles south at 6 p.m. Next morning, with an inter-

preter, I called upon the manager of one of the largest plantations, but

found he had left the night before for Santa Clara; his chief clerk ar-

ranged to send word to him, and promised that I should get word early

next morning. In the meantime I visited a large experimental garden,

some six miles out, owned by a wealthy Cuban, Signer Calvado, who grows

all kinds of tropical plants and fruits. As I could not get in touch with

the manager referred to, I left the following afternoon for Santa Clara,

where I stopped the night, and caught the mail train to Santiago de Cuba

St 6 a.m., reaching that town at 10 p.m. Next morning I visited the

British Consul, who gave me letters to several of the large plantations in

the district, but in the meantime the Secretary of the United Fruit Com-
pany's " Boston Plantations" called upon me and invited me to go with
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him to Banes, about 100 miles nortli. We left at 6 a.m. next morning, and
.after changing trains at several junctions reached the plantation at 3.30 p.m.

The United Fruit Company fir.st laid out this country as a banana plan-

lation, but found that it would not grow fruit, so planted it with sugar

"Cane, and now there are 20,000 acres of sugar cane ready to cut, with 60

miles of railways laid through the fields. I travelled all over the estate

with the manager, and saw several .small plantations of citrus fruit that

were very free from pests. While here the British Consul sent me word
that the boat to Jamaica was to sail a day earlier than advertised, and
tnat the quarantine between Jamaica and Cuba, on account of yellow fever,

had been raised that day. I left at 2 p.m. (22nd) for Santiago, but was
delayed seven hours (a common thing on these lines) at Cedro Alto, and
did not reach mv destination until the following morning.

I left Cuba at 4 p.m. for Kingston, Jamaica, by the s.s. Oicri, and
arrived there next day at 8 a.m. This was Christmas Eve, and all the

officials were out of their offices until the 27th, when I went up to Head-
quarters House and presented my credentials to the Colonial Secretary

(Hon. T. Bourne), who gave me a free pass on the railways, and sent me
•up to the Hon. I. Faucett, the Director of Botanical Gardens, Forests, &c.

.•\t Hope Gardens I obtained a great deal of information, and received let-

ters to a number of different planters. The following day I took the

train tO' Port AntinO' (79 miles), and next morning drove out to Burlington

.and called upon the Hon. H. Cork, who showed me round his estate. He
had 24 acres of cocoanut palms in full bearing, every one of which was
"destroyed in the hurricane of 1905 which swept over this side of the island.

Cocoanuts are worth 8s. per hundred for shipment, and 11,000 were ex-

ported to America last year, while there is a large local consum])tion. Port

Antino is the chief centre of the banana industry. In 1696 there were

onlv 19,227 acres in bananas, but the area in 1905 had increased to 44,325
.acres. Last \ear Jamaica exported 16,000,000 bunches of bananas to the

United States and Europe (a bunch consists of from 12 to 9
'' hands '"

—

anything smaller is counted as half a bunch). The value of the exix>rted

bananas was ;^88o,ooo. The bulk of these fruits is consumed in the

United States. Jamaica also exported 32,000 packages (in barrels or

Florida fruit cases) of grape fruit \vorth 6s. per package, and 55,000
-oranges worth 2s. 6d. per hundred. I might here remark that the United

F^'ruit Company practirall\ controls the markets of the United States, and

nearly all the fruit in Florida, Cuba, the Central American States, and

Ihe West Indies passes through their hands. Mr. Cork informed me that

the large banana growers use sulphate of ammonia as a fertilizer, and find

it pays them.

On the afternoon of the 28th I left for Bog Walk, the junction for the

Fwarton line, and stopped there that night. I left on Monday by the

:8 a.m. train, reached Ewarton at 9.30. and took a trap out to Worthy

Park, 8 miles over the mountains, and arrived there before lunch. Mr.

J. V. Calder gave me a warm welcome, and found me a horse and guide

to go through his cacao plantation, one of the largest in the island. At

present prices it is a very profitable crop, but the trees are subject to a

number of different insect i>ests and fungus diseases. For the first three

years of life, a cacao tree has to be growni under shade and looked after,

but Avhen firmly established is a very hardv plant. Many growers say that

cacao should always be grown under shade, while others claim that if the

trees are properly planted 13 to 18 feet apart, and properly pruned, they



276 Jounuil of A'^nciiUiirc. [8 May, 1908..

will grow enough shade to protect themselves, and that the planting of

shade trees causes the many diseases that attack them. One of the most:

serious diseases is canker, which attacks the main stem ; starting as a

diseased postule under the bark, it spreads all round, and if not cut away
and treated with a dressing of fish oil and tar, it will very soon kill the

tree. Black rot attacks the growing pods, and if they are not cut off it

spreads into the stem wood and kills the flower bearing wood. Thrips

first appear among the foliage, and then spread down into the growing

pods. When numerous thev damage the skin and cause the pods to become
aborted and the beans inside to perish. The rats also damage a good
many pods, and the woodpeckers often bore holes into them and suck out

the beans. In Trinidad the leaf cutting ant often does some damage,

and two beetles {Steirastoma dcpressa and S. histronica) lay their eggs in-

the bark which the larvae damage considerably. In addition to rats.,

squirrels and rat opossums, damage the pods.

The cacao industry in the West Indies was valued in 1905-6 at

^1,500,000. It is the sole crop of Grenada; in Trinidad it is worth

double the sugar output ; and it is a large industry in Jamaica, St. Lucia.

Dominica and St. Vincent. The average yield in Grenada is 784 lbs. to

the acre. Mr. Calder is also planting out a considerable amount of rubber

trees, but none of them are of commercial value up to the present. I also>

visited the sugar mill where about 500 tons of sugar are turned out ever\

vear, but nearly all the mills in Jamaica make their profits out of the rum
thev distil, while the sugar pays their working expenses.

Next morning I came down by train to Spanish Town, and from there-

took a trap to Hartlands Estate, where Mr. A. Wigens, managing partner,

took me all over the citrus orchard of 190 acres. This estate was first

planted with bananas, but k was found that they would not do' in the heav\

black soil, and citrus fruits were substituted. The greater part consists of

grape fruit, with sorae royal oranges (a mandarin with a very coarse skin),

navel and other oranges. The whole place is irrigated by gravitation.

Here, as in Cuba, melanose is very bad, while white louse {Cliiotiaspis

citri) and round scale {Asfidiotus ficus) are very abundant, often covering

the fruit. Canker somewhat similar to collar rot with us, and probabh

due very often to the same cause, want of drainage, is very common, but

is kept under with cutting away the diseased tissue and treating with a

mixture of fish oil an3 tar. Spraying with Paris green and lime, salt

and sulphur, is regularly carried on in this orchard. Mr. Wigens ships

a good deal of his fruit direct to England.

On New Year's Day I left Hartlands at 10 o'clock and reached Mon-

ligo Bay at 6 p.m. This is another banana district, and there are a good

many small sugar mills in the district. A very large flat bright ^ed man-

darin is grown about Manderville on the road from Hartlands; the skin,

however, is verv loose, and I was told it would not travel well. This is

the only place where I came across this distinct variety. On the follow-

ing day I left Montigo Bay for Kingston, reaching there that evening, and

packed up my luggage to start next morning for Barbados, but my boat

did not leave till early on the 4th. After calling at Colon (Panama),

Savanilla (Colombia), La Guayra, and Trinidad, we arrived at Bar-

bados on the evening of the 14th. On board the R.M.S.P. La Plata, I

met the delegates to the Imperial Department Agricultural Conference of

West Indies. Messrs. Faucett, Williams, and Savage, and also later on

tiiose from Trinidad, Messrs. Hart, Collins, Tripp, and Clarke, who, when

we met the Reception Committee, introduced me to Sir Daniel Morris. The-
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latter, as scmdii as I had explained my mission, nominated me as an honorary

member of the Conference. During the week that the Conference was.

sitting, I met most of the leading agriculturists and teachers representing

nearly every island in the West Indies, and learnt more from them than I

would have been able to do in a month otherwise. The chief industry in.

Barbados, until the last few years, has been sugar, and the island is dotted

over with small mills, many of which are worked with windmills. Within
the last year several mills have been fitted up with modern machinery, and
propose to buy and crush cane on the co-operative plan. In 1906 Barba-

dos exported 50,630 tons of sugar, while the total output of the West In-

dies and British Guiana was 254,118 tons valued at ^-•157.147-

The revival of the cotton industry in the West Indies has been one ot

the most imj)ortant events of the last few years, and the total area now
under cultivation is over 24,000 acres, chiefly in the islands of St. Vin-

cent, Monserrat, Nevis, Antigua, and Barbados; on the latter, 6,935 acres

are under cotton, the value of the crop being estimated at ;^i 20,000. In
Bridgetown there is a co-operative cotton ginning mill, which was com-
pleted last year, and is said to be the largest sea island cotton mill in the

world. Sea island cotton is a very profitable crop, bringing up to 2s. 6d.

per lb. J one lot from St. Vincent realizing as high as 2s. 8d., or 64 cents,

per lb. Cotton has a number of enemies, though there is nothing like the

American boll weevil in the islands. The most destructive are the two-

cotton worms (Aletia argillacea and A. lividida) which attack the foliage.

These pests are controlled by the dusting of the foliage with dry Paris-

green mixed with lime dusted over the plants. The boll worm and the

larvae of two common moths {Heliothis armiger and Lafhygma jrugiferdd)

also damage the bolls. I am, however, told that cotton aphis is one of

the worst pests at certain seasons, and as it attacks the under-surface of

the leaves is difficult to destroy. A scale insect {Lecanium nigrum) at

times is verv abundant on the twigs, and red maggots, the larvae of a

Cecidomyia fly, congregate under the decaying bark of any branchlet at-

tacked by fungus disease. Lately another species of Cecidomyia fly has-

been found depositing her eggs in the flowers of cotton growing at Antigua.

and the larvae are said to feed upon the pollen and cause the flowers

to drop.

Montserrat and Dominica are the chief islands where limes are grown

for the manufacture of limejuice and citrate of lime, and the value of

these products from these islands in 1906 was ^62,057. In Montserrat

there is a plantation of 2,000 acres; all of these trees are very much in-

fested with scale insects, chiefly white louse {Cliionaspis citri) and brown

olive scale {Lecanium olece). It is said that the whole of the forest trees

is scale infested, and the country is so rough that the trees which interlace

overhead cannot.be sprayed or fumigated.

I found no evidence of fruit fly in any of the islands, but obtained a

report upon the action taken by the Government in Bermuda to deal with

the fruit flies in that island. Early last year the Governor passed an Act

entitled '' The Fruit Fly Destruction Act,'' which is administered by Mr.

T J. Harris, Director of the Public Gardens of Bermuda, who furnished

a report upon the work done up to the middle of August. The Act came

into force on ist March, the Legislature having granted the sum of ^500
for the purpose of carrying into effect the recommendation of the Board

of Agriculture, namely, "That an attempt be made to eradicate from this

island the insect pest known as the Fruit Fly {Cerotitis capitata). As
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trees are fruiting all the year round in Bermuda, and the flies attack all

kinds, lirst appearing in the Joquats in February and March, following into

the citrus fruits, peaches, &c., in April and May, and other fruits right

into December (winter time in Bermuda), they are very difficult to deal

with. The Government undertook the work, purchased tools, and ap-

pointed an inspector for each of the nine parishes, with an additional one

for Hamilton parish on account of the rugged nature of part of the parish,

01, in all, ten inspectors. Trees were pruned back hard, all fruits pun-

tured or fallen were destroyed by collecting them in sacks, weighting them
with stones, and throwing them into the sea. When more convenient the

fruits were burnt or boiled. It is too early to see the results of this work
on the island, but according to this report Mr. Harris claims that there are

fewer fruit flies in the orchards than there have been for many years at

this season.

In Jamaica, since 1901, fumigation of all incoming plants has been

in force under a Proclamation in the Act of 1884, Seeds and Plants Im-
portation Law, which was brought into force to deal with leaf disease of

the cofi^ee in Ceylon. At the present time six fumi gators are in use at the

wharves, Post Ofiice and Government Gardens.

In Trinidad the Legislative Council passed an Ordinance which enables

the Governor to declare certain districts infested with leaf cutting ants

{Atia, Cecodoma, ccfhalotes) and thus enable planters to take means for

their destruction. There is also an Ordinance in Trinidad dealing with

the large plague locust that at times does considerable damage in the grass

lands. In each large town visited, I ha\e made a point of going through

the native fruit markets and seeing and sampling the different kinds of

fruits, but propose to write a general report dealing with them on my
return.

I also examined all the dift'erent insect collections. In Mexico 1 only

found one, made by a local entomologist at Puebla, in the Museum of the

Universitv of State. In Havana I went carefully over the very fine col-

lections made by Dr. Gundlach over 50 years ago, and still in good pre-

servation in the Museum attached to the Instituto de Secundo Ensenanza

de la Habana. There is also a collection in the Old Belen Church which

is one of the largest Catholic colleges in Cuba. I called upon the Father

Director, but could not see what the collection contained, as the priest in

charge was away. At the Agricultural Experimental Station, through

the kindness of Messrs. Home and Housen, I obtained a fine series of all

the economic insects in their collections. At Kingston, Jamaica, I ^isited

the Jamaica Institute where, in the Museum attached to the library, are

two cabinets containing a collection of Jamaican insects chiefly gathered

together bv Messrs. Cockerell and Ta\ lor Townshead when thev were Cura-

tors of this Musuem.

In consequence of the outbreak of yellow fever in Trinidad, I was un-

able to land, and did not see Mr. Urich's collections. At Barbados, I

went through the economic collections in the Imperial Deqjartment of Agri-

culture, made bv Mr. B allow, and obtained some typical specimens from

Mr. Bovell, Superintendent of Agriculture for Barbados, and also had the

pleasure of seeing collections of Mr. Edwards at Christchurch, and Mr.

Barnes at Codrington College.

Stock Diseases.—In Santiago de Vegas, I found that the fowl tick

{A.rgas Americana) was very common wherever poultry was kept, and was

generally distributed over the island. In Jamaica it is also very common,
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and is probably widely distributed over the West Indies, but as there is

Jittle or no trade, except for local consumption, nobody appears to take
any trouble with their poultry yards.

The cattle tick (Rhipocefliains annulatiis) is common in Cuba upon both

cattle and horses, and any stock feeding upon open pastures are more or
less infested with them. As a general rule little attention is paid to them,
though Dr. Mayo at the Experimental Station informed me that the De-
partment is going to build several dips after our plans, as on account of
the heat of the sun, they find they cannot use the oil smears; used so much
in the United States. The cattle tick is also found in Jamaica, and there

are also a great number of indigenous species found in the different West
Indian islands.

Another very serious disease in Cuba is tetanus, which attacks both
man and beast. The natives are ver\- careful about their feet when travel-

ling, and, unlike Mexicans, always wear boots or sandals, for injuries to

the feet are very liable to bring on lockjaw. It is quite a common thing

for a mule if it gets staked in the feet to develop this disease. Dr. Mayo
says that rest and treatment with strychnine are the most effecti\-e reme-
dies. Thrush in the frog of the forefoot is another troublesome disease

in the wet season, and if neglected the hoof rots. Treating with car-

bolic or creoline and packing the diseased parts cures it in time.

GROWING GREENSTUFF-THREE CROPS A YEAR.
,

/. 5. McFadscan, Dairy Supervisor.

The accompanying illustration of a second crop of maize is from a
f-acre padaock on Mr. Edmond Fletcher's property at Auburn. The
principal ousiness of this place, as carried on by Mr. Fletcher and his two
sons, is tradmg in dairy stock, the cows being purchased as springers and
sold when in full profit; and, though this cannot be looked on altogether

as dairy-farming, yet there are several items in connexion with the working
of the place that bear more or less on the industry. As a general thing

about 18 to zo head of cows weeklv are passed through this shed, being

purchased by pri\ate buyers and Metropolitan dairymen ; but orders also

come tO' hand 10 supply dairy stock for the countrv districts and the other

States, so that at times this number is greatly exceeded. The milking
shed is of 18 bails, brick floored and sewered, as are also the stabling

and calfpens. The approaches to the stabling and shedding are asphalted

over brickwork; and a large store room for feed is similarly floored making
it dry and rat-proof. A 2\ h.p. Otto gas engine drives the rhaffcutter,

putting " green'-stuff through at a cost of 6d. per week. The feed room
adjoins the end of the milking shed ; and fodder from the chaffcutter

falls directly into the mixing bin.

The cows are handled twice daily to quieten them and for this purpose
are in the stalls for about two hours morning and evening ; and are then

supplied with about 20 to 25 lbs. of mixed fodder each, according to

requirements. The usual mixing for the day is about 3J cwt. of chaffed

green stuff, 2 bags of best hay chaff, 2 bags of straw chaff, and 6 bushels

of bran, with 10 gallons of water; making altogether about 800 lbs. of
feed. Taking this as the general ration given by a practical feeder at a.
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period when cows have to be well fed, but not fattened or forced, it may
be interesting to note that from an analyst's point of view this is rather a
" wide" ration; and is just such a food as might be expected to satisfy

the animal without inciting any excessive secretion of milk. At the same

time the ration is not sufficiently fattening to cause the cow to materially

improve in condition, working out at per cow daily :—Dry matter 23 per

cent., protein 1.4 per cent., carbohydrates 10.8 per cent., fat .4 per cent.,

with a nutritive ratio of i to 8 ; or much the same feeding value as would

be obtained from a mixture of English grasses—another instance that

sound theory and practical methods nre closely allied.

SECOND CROP OF MAIZE NINE WEEKS GROWTH.

Situated within five minutes' walk of the Aul)urn railway station it is

not to be expected that much land can be held for growing fodder, still

by "intense" cultivation a good supply of green feed is produced the

year round. Adjoining the shedding on the north side is the f-acre block

that is kept for this purpose. It has a surface soil of about 2 feet of

sandy loam over a clay subsoil. Mr. Fletcher states that this paddock

has been constantly in cultivation for 32 yeaxs, and all kinds of root and

green fodder crops tried have been successfully raised there. It is usual

to make the sowings of green stuff in ^-acre sections, re-sowing each area

as soon as the crop is taken off it. The manure from the milking shed

and =;-stall stable— about 3 liarrow-lnads daily—is stored for use on this
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cultivation area; and wlien necessary the Yan Yean water service is availed
of for irrigation. About the end of September last, having taken off a
^-acre section of green-stutt (black oats), the ground was given a dressing:

of about 35 cwt. of the shed manure, and 2 bushels of Flat Red maize
were broadcasted and ploughed in. The other two sections of the paddock
were similarly sown at intervals of about three weeks. A splendid crop-

of maize resulted—from 8 to 9 feet high. The September sowing was cut

out by the 14th January, and re-sown without further manuring. The-
second section was re-sown about the beginning of February and
the third section at the end of that month. Owing to the low state

of the water supply this last—the sixth—sowing was left to take its-

chance, and has made so little headwav that the section is to be re-

ploughed and sown with oats and peas.

The maize illustrated is part of the January sowing and when photo-
graphed was a nine weeks' growth and feathering. Close beside this to-

the left of the picture is part of the February crop, 6 to 7 feet high at

7 weeks from sowing ; and these should come close to record growths for
a second crop of maize in one season. At the sowing of each of these

two plots the seed was previously steeped in water for 24 hours ; and it

was showing above the ground within a week. As previously mentioned,

-

about 3^ cwt. of this maize is chaffed daily for the stock ; and, as each
:^-acre lasts from four to five weeks, the yield of maize for the season

from this f-acre block should amount to about 25 tons. A week after-

the photograph was taken the January sown section was ploughed and
sown for early green-stuff with a mixture of 5 lbs. rye, and 3j lbs. eacl>

of oats, barley and peas.

Of course the successful carrying out of this continual cropping is.

dependent on an unlimited supply of both farmyard manure and water,

a combination which unfortunately is beyond the reach of many ; still there

are many others so situated that for a small outlay thev could secure a

supplv of water, and the manure available would yearlv increase as the

growing of fodder allowed for more stock being kept. It might be again

r.oted that only under this condition of an unlimited water supply for

irrigation can the broadcast system of sowing maize be practised with the

sure prospect of a good crop. Where there is anv chance of the crop
suffering from lack of moisture the sowing in drills and repeated stirring

of the soil between the rows with hoe or cultivator is the only sure methocf

of growing this fodder. The failure of the sixth sowing previously re-

ferred tO' is a case in point.
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THE IMPKOVEMEXT OF CEREALS BY SELECTION
AXI) CROSSIXCt.

D. McAlpine, Vegetable Pat Iiologist.

I. Selection.

From the dawn of civilization tlie cereals ha\e been culti\ated to

provide the necessary food for the human race, and no other agricultural

crop has received such care and attention. Various races of cereals have

existed from the earliest times, and even the ancient Romans recognised

the necessity for keeping these cultivated races as pure as possible. Thus
Virgil in the Georgics (I. 197) writes

—" The chosen seed through years

and labour improved, was seen to run back, unless yearly man selected

by hand the largest and fullest of ears." Selection in this primitive sense

was the choice of the best and most representative plants for seed, in

order to keep them pure and free from mixture with inferior sorts. The
intelligent agriculturalist at the present day selects his seed in this sense

to mamtain the standard of excellence, but the removal of impurities can

hardly be considered as an imT)roven'ient of the race which it is desired

to cultivate.

Selection as applied to the impro\ement of cereals has only been

followed in a methodical way from the early part of the 19th century

and, at the present time, there is a widespread m.ovement going on of

endeavouring to raise the standard as high as practical skill and scientific

knowledge can do it.

We will begin by considering the practice of those who have been

successful breeders of cereals and from their practice endeavour to deter-

mine the principles which guided them in their work.

Prin'Ciple of Selectiox.

Le Couteur was one of the first on his farm in Jerse\- to carrv out the

principle of selection in a methodical manner, and he w;;s induced to do
this after the visit of a Spanish Professor of Botany, who pointed out

to iiim that the wdieats he then cultivated were not really pure and uniform

as he thought, but consisted of a mixture of various kinds. In one field

of wheat he succeeded in pointing out no less than 23 different sorts, and
Le Couteur took the hint and saved the seeds of a single plant from each
of these supposed varieties. He cultivated each of these separately and
multiplied them, until he obtained sufficient for a comparison of their

yielding qualities. The best new varieties were isolated in this way and
one of them he put upon the market under the name of '' Talavera de
Bellevue " about 1830. It is described and illustrated by Vilmorin in

his work on the best wheats, Les meilleurs bles, as a tall white variety

with long and slender white heads, almost awnless and with fine pointed
grains, it produces an abundance of good straw and grain and it was
chosen on account of its producing the largest amount of the finest and
v/hitest flour. It does not stand cold winters well and is therefore limited

in its distribution, but it is still one of the most generally cultivated

French wheats and is also grown in England. Le Couteur succee'ded,

by his method of carefully choosing individual plants and subsequent
isolation of the progeny, in producing a \ariety so pure and uniform
that all attempts to improve its peculiar qualities have failed, since it

offered no departure from the type sufficient for selection to act upon.
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Some time after Le Couteur had begun his work, Patrick Shirreff, in

Scotland, followed the same principle but after a somewhat different

method. He observed that in his wheat-fields sometimes single plants

appeared which looked more promising than the remainder. He saved

the ears of such plants separately and sowed the grains and multiplied

them in such a way as to prevent admixture with any other sorts. His
fiist success was obtained in 18 19 with what he called " Mungoswell's
wheat,"' after the name of the field from which it was taken. The
history of this wheat will show his method clearly. In that year he

noticed quite accidentally, in a field of wheat, a single plant which was
of a deeper green than the others and with a greater number of ears. He
chose this plant to begin with and in order to give it the best possible

chance to develop to its full extent, he allowed it more space by destroying

the surrounding plants, manured it specially, and tended it carefully.

The result was that it yielded 6^ heads and about 2,500 grains. He
sowed all the seed next season by itself in a separate field and gave it

plenty of room so as to allow of free branching. The same was repeated

with all the seed reaped next year and after two years of this rapid

multiplication he was able to place it on the market. He assumed that

the original plant from which he obtained it was simply a sport from
the variety in which he found it, and that it was the onlv one. It was
regarded as one of the most profitable varieties of Scotland and found
its way into England and France.

Following the same principle he afterwards isolated a new \ariety

of oats under the name of " Hopetown bats," another wheat which he
called " Hopetown wheat" and finally " Shirreff's oats," which was so-

prolific as to receive the name from the growers of it of " Make-him
rich." Working for a period of nearly 40 vears he succeeded in, obtaining

these four new varieties of wheat and oats. But during this time, from
his constant habit of being on the look-out for new and striking forms, he
had learned a deal about the variability to which the wheat-plant is

subject and he saw that, although exceptional forms were rare, there were

a number of less promising forms which might yield good results.

Accordingly in 1857 he changed his method of working and made his

experiments on a larger scale. Instead of selecting the ears from a

solitary plant and from one field, he gathered them from a number of

plants in all the fields to which he had access—wherever they showed
any marked and striking peculiarity which might be an improvement on

the average. In this wav he selected 70 ears from different individual

plants and sowed the seed from each separately, so that they could be

compared among themselves and with the variety from which they were

chosen. He ultimately selected the three best; rejecting the others and
placed them on the market as " Shirreff's l^earded white," " Shirreff's

bearded red," and " Pringle's wheat." The first two are still regarded

by Vilmorin as among the best wheats of France and " Shirreff's bearded

white " has been found to be. very producti\e in Britain. He next turned

his attention to oats and four of his selections were of sufficient excellence

to be placed on the market. In 1872 he published an account of his

experiments and results in a paper entitled On the Improvement of

Cereals. Latterly, he turned his attention to the crossing of cereals, and
this he evidently regarded as a further extension of the principle of

having a greater amount of variability to select from.

The principle followed bv Le Couteur and Shirreff was distinct and
clear. A single initial choice w'as made and subsequent rapid multiplica-
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ition without any further selection or isolation of the best individuals.

The race to begin with was pure and uniform and remained so, as long

as it was not contaminated with any other \'ariety.

Pedigree-Cultures.

While Shirreff was engaged on his farm in Scotland selecting his best

plants as the basis of improvement, another eminent breeder had begun

similar work at Brighton in the south of England. Major Hallett started

m 1857 from quite a different point of view. He had experience in the

breeding of cattle, especially shorthorns, and he applied a similar principle

to the breeding of wheats. He went on the principle that each plant has

one ear which is the best of all, and that each ear has one best seed,

.the best seed always being found in the best ear. As he assumed that

the qualities of the best seeds are inherited by the plants which they

produce, he therefore concluded that varieties would be improved by

choosing the ripest and best seed of the best ear of the best plant as a

starting point. He repeated this process through a series of generations

but he soon found that there was a limit beyond which he could not carry

his improvements. This method of selecting each year the best grain

from the best ear of the best plant has been called by Hallett " Pedigree-

culture." The principle was one which could easily be adopted by every

cultivator, at least to the extent of the initial selection, and the results

were so striking that it soon became generally and favorably known.
Apart from his initial choice, there are two features which distinguish

Haliett's method from the preceding.

The first is that he sought to improve his plants directly by giving

them special treatment, such as plenty of space, rich deep soil and
manure, and cultivating them with extreme care, so as to increase their

productiveness. There is a tradition of his having planted one of his

grains, which afterwards turned out one of his best cultures, in a scooped-

out potato. He therefore treated his selected plants like garden plants,

planting them in the best garden soil and giving them individual care

and attention. In this way he increased the number of branches (stooling

or tillering) and ears and the numl^er of spikelets and grains in the

individual ear. This process of amelioration or improvement was some-
times rapid and sometimes slow. In Hunter's wheat, which was one of

the original sorts he selected to be improved, he began with 60 grains

in the ear, increased it to 90 in the first }ear and then during twelve years

of culture, the best ear produced 106 grains. In his " Original red

wheat " he started from an ear containing 47 grains. In the next genera-

tion an ear yielded 79 grains^ and in the second generation the ricTTest

ear had 90 grains. During the following seventeen generations, the limit

was practicallv not exceeded, as the richest ear never produced more than

91 grains.

The second feature in his work is the amount of care exercised in

testing and comparing the plants produced.

'ihe individual plants were chosen and the ears counted with the

-exact number of grains in each. In this way all the plants above the

average were selected and the remainder rejected, and the selected ones
again compared so as to secure the very best specimens. In this specimen

the ears were again examined and the one best ear chosen for the next

generation. If the best individual is chosen, it is not regarded now-a-days
as of much consequence which of the grains are sown, so long as they
-are bright, sound and plump and the smaller grains rejected.
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The essential point in these pedigree-cultures is the repeated selection,

for in advertising his wheats he distinctly announced " ' Bred' upon the

.same principle of repeated selection which has produced our pure races

of animals." But if we look more narrowly into the question it will be
found that from the very nature of his method he started in each case

from a single plant and thereby made a selection from the types in his

field just like Le Couteur and Shirreff, and it was this initial choice, not

his subsequent selections, which gave the hereditary qualities to his pro-

ductions. This produced the desired strain and it had sunplv to be kept

pure and reproduced. This is shown, firstly, in the fact that he produced
independent varieties, such as Golden Drop Wheat and Chevalier Barley,

which ha^'e retained their distinctive characters e\en although their

pedigree-culture has long since been discontinued. And secondly that

some of his cultures turned out failures, as in the acknowledged case of

.his " Original red wheat," showing that no amount of subsequent selec-

tion could make up for the initial .selection if faulty. There is no doubt,

however, as to the improvement effected by his methods of culture in the

productiveness of his selections, but being acquired during the life-time

•of the individual he rightly assumed that it had to be continued in order

that his pedigree-races might be kept up to their highest point of develop-

ment, although he confounded this with his continued selection. For
general practice, the selected plants should be reared on the same soil

•and under the same conditions as the ordinary field crops ; but any culti-

vator who will make the right initial selection from a single individual

and attend to careful cultivation as Hallett did. should succeed in in-

creasing the yield trom this cause alone, so long as the practice is kept np

year after year.

Improvement of Cereal.s on a Large Scale.

We will now glance at a modern establishment where the process of

selection is carried out on a large scale.

Of all the present da\ institutions devoted to the improvement of

cereals, perhaps that of Svalof in Sweden is the most instructive example

for us and the one from which the most useful and up-to-date information

may be obtained. It has been so successful in attaining the objects for

which it was established, that a short account of its origin and progress

will be given and this account is entirely ba.sed on that given by Professor

De Vries in his valuable work on Plant-breeding. The institution, kno-wn

as the Swedish Agricultural Experiment Station, exists for the benefit of

•the farmers of Sweden and the results of the work are accordingly pub-

lished in the Swedish language.

It took its rise in the little Swedish village of Svalof, opposite Copen-

hagen in Denmark, where a company was formed in 1886 for the produc-

tion and improvement of seed-grain's. It was onlv too evident that the

Swedish sorts were deteriorating- and required an infusion of new blood,

.and the aim of this new companv was simply to test new and foreign

varieties, some of which might be found suitable to replace the inferior

kinds. It had a definite object in view, to introduce new and better

seed-grains and to see that they were pure before placing them in the

hands of the Swedish farmer.

The Companv was founded bv pri\ ate agriculturalists and its objects

were immediately practical. It did not attemf^t to educate the farmer

nor to carrv out purelv scientific researches, but in order to succeed in



286 Journal of Agriculture. [8 May, iqoS.

its aims, it had to follow exact scientific methods. Other organizations

were called into existence, principally for dealing with the diseases of

cereals, and these carried out researches of a highly scientific nature,

because they were necessary for the attainment of practical results.

Although the aims of the Company were not directly educational, yet

thev exercised an influence on the farmers which had that effect. By
the exhibition and distribution of pure seed samples, and particularly by
means of their experimental fields where the pure and improved varieties

were to be seen growing side by side with the common sorts, the faimers

were gradually convinceu of the importance of careful seed selection, and
when they sowed the pure seed grains themselves with the result of an'

increased harvest, conviction became a certainty. The Station at first

concerned itself principallv with the introduction of new and A-aiuable

kinds from foreign countries. They purchased and tested the best-known-

varieties of the cereals, and when founa suited to- the local conditions,

they were multiplied, exhibited, and recommended, and finallv given tO'

the trade. The success was so great that another company was started

for other parts of Sweden than the south, but after existing for four years,

it combined with the original companv in 1894, which then took its present

name of the Seed-grain Society for S^veden. It associated itself with the

local agricultural societies which were so impressed with the results that

they gave them financial aid, and even the Swedish Government subsidized

them, so that they were enabled to extend their operations. There was
tnus a commercial as well as an experimental side to the work being done
and it was felt that the two could be convenientlv separated. Resides,

they entered into competition with the local seed-merchants, and in 1891

a separate company was formed for disposing of the imp.ro\ed seed'-grains

under the name of the General Seed-grain Trading Company of Sweden.
It is under the control of the Seed-grain Societv and receives its seeds-

from the experimental fields, so that thev are sold under a guarantee of

Ijeing pure and uniform.

Another point of practical importance must be noted in connexion with
the larger field now covered by the Station. It had to provide new and
improved races for the different parts of the country and Sweden has not
only a wide range of climate but also a great variety of soils. A variety

can only be determined as suitable when it is tested under the conditions
of soil and climate for which it is intended and no single station could
provide the necessary conditions. So while the varieties are produced at

the central station, they are sent to other localities to be tested, and such
are chosen as are likely to succeed. The local agricultural societies co-

operate with the Station in testing varieties and comparing them with
the ordinary sorts and considerable improvement has been effected by this

means alone. But to meet the want of having varieties directly under
their control and of being directly responsible for their purity, they have
established two branch stations where the effects and requirements of a
different soil and climate can be tested.

Such is the organization of this important Society, and its methods
of working to secure its successful results may now be considered. The
Society endeavours to cover the whole field of Swedish agriculture, but
we will confine ourselves to the means adopted bv them of producing
improved races of wheat.

At first the methods adopted were such as weie prevalent in Germany.
A certain number of ears were taken as samples from each of the varieties

grown in the experimental field and each sample was sown on a separate
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plot in the field, so as to test its quality and purity. The samples chosen

from each variety were supposed to be uniform, but it was soon found

froaii practical exjDerience obtained from nearly 1,000 different lots, that

there were more or less different types among them. At this stage Dr.

Nillson was appomted Director in 1890 and he brought the necessary

.scientific knowl|edge to bear upon the practical problems. He saw that

the principle on which the selection was made must be somewhere at

fault, if the progeny did not agree with the mother-plants from Avhich

• thev were derived. An accidental observation just gave him the clue

which was needed. Among the thousands of cultures in the experimental

fields, there were a few which bore only one type and their uniform

.appearance readily marked them out from the surrounding plots. Among
the numerous samples selected, there were some common groups represented

-bv a number of ears, and those which w^ere rare had only been met with

iii a single head. From the perfect system of keeping records, showing

the number of ears used in each experiment, it was discovered that just

those cultures derived from a single ear were ijure and uniform and the

-conclusion was at once evident that cultures in order to be pure must be

started from a single ear. This discovery of ISillson threw a new light

on the principle of selection but still it w\as only based on a few examples

and required further prr.nf. In selecting samples for next season each

eai was kept separate and (inl\ two or more were combined when gathered

from the same individual plant. In this way over two thousand ears, in-

cluding wheat and oats, were selected, the grains of each were sown on a

separate plot and each group was descended from a single mother-plant.

The results amply justified the previous conclusion, for although there

were rare exceptions where the progeny was mixed, it could be accounted

for bv the original selection of hybrids. The selection of single individuals

as the only reliable .source of purity was thus raised to the rank of an ex-

perimental! v established fact. From this accidental discovery as it may

be called there are some very important deductions to be made. In the

first place it shows that repeated selection is unnecessary, for the types were

so uniform that further selection w^as simply impossible—the strain ^Tas

-established. It is the differences which exist in seemingly pure strains which

supplv the materials for selection, and there were no other differences from

the average in each type than such as might arise from plants grown on

the outside or in the" centre of a field or being accidentally crowded to-

gether.

In the second place it .shows the sufficiency of one initial choice. The

type is isolated from the start, from its being the progeny of a single

mother-plant, and onlv requires to be kept free from accidental admix-

tures. It might seem at first sight as if the slow method of multiplication

might interfere with its practical usefulness, but it was the method of such

successful breeders as Le Couteur and Shirreff, and De Vries very per-

tinently remarks:—" In the beginning it was feared that the reduction of

the commencement of a race to one single head might protract_ its multipli-

cation so as to require more generations to reach the quantity necessary

for its ultimate distribution. Experience, however, soon showed this fear

to be unfounded, .since the elimination of all further selection soon over-

•comes the incipient deficiency. In reality the multiplication of a separate

culture mav go on as fast 'or even faster than that of an old-fashioned

methodical' selection. All the numerous new sorts which the station has

since introduced into the trade are derived each from a single individual."

From the farmer's point of view, however, the purity of the strain of the

-^vheat he is cultivating does not count for much unless it has better (juahties
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tTnd is more prolific than the ordinary sort. But the separate cultures were
proved to satisfy all thei requirements of the farmer, and he had simply

to select the t\pe which suited his soil and conditions. Among the

numerous strains all were not equally good but a few were found to be
superior in desirable characters. Some were early in maturing and
others late, some were able to withstand frost and others had stiff straw,

some had excellent stooling qualities and others were distinguished by the

size of the ear and the plumpness of the grains. The very be.st w^ere chosen

and tested at the station and multiplied in order to supply the trade. Out
of the practical needs of the faimer has arisen this vast organization which

aims at covering the whole field of seed selection in a thorough-going
manner. It involves the study of the selected individual plants through

every stage of their growth, and quite a number ot specialists are employed
ic devote their whole attention to special crops.

Centgener Power.

A new method of indi\idual selection has been adopted recently in America,,

chiefly by W, iNI. Hays, of the iNIinnesuta Experiment Station, and also in

Germany, based upon the experience of breeders of domestic animals. iHays

asserts that half the battle is won by choosing the variety which is to serve

as a foundation stock, while the other half depends upon the selection of

parent-plants within the chosen variety. On what principle is this selection

made ? It consists in judging the hereditary value of a plant from the

average value of its progeny and not from its visible characteristics. It

starts from individual parent-plants as before, but instead of taking their

individual yield as an indication of their hereditary value, the average of a

hundred grains of their offspring is taken as a standard. Hays adopted
this standard of 100 grains for reckoning the value of each parent-plant

and hence called it the " centgener power " or breeding-ability. Only those

parent-plants are chosen for continuing the race with the largest power in

the centgener of offspring and afterwards their seeds are multiplied until

the desired quantitv is obtained. In this way Hays claims to have obtamed
varieties of wheat producing 10 to 15 per cent, more grain under the same
conditions of culture and treatment than the original variety, and Von
Lochow on a similar principle has raised one of the best varieties of rye.

This "centgener power" is not only, an index of productiveness, but it

applies to other important qualities as well, such as ability to resist rust.

. Selection iNlETHOos at Rosew orthy Agricultural College.

There is considerable activity at present in several of the States with

regard to the improvement of the cereals, particularly wheat, and they

are adopting methods which it is intended should be followed out in con-

tinuation of their scheme. It is, therefore, a matter of great importance

that the methods of work should be ba.sed upon the best available experi-

ence, and that a start should be made from the highest level of excellence.

We may take as an example the experiments at Roseworthy, South

Australia, on the Improvement of Cereals by Professor Perkins. Start-

ing in 1904, he has initiated a course of systematic selection which has

the merits of simplicity and continuity. And so successful has he found
it during the past four years that he is justified in entertaining the hope
that " In the cour.se of time, we shall be in a position to supply the neigh-

bourhood and similarly situated districts with seed of greater value than

can in present circumstances be grown b} farmers themselves, or purchased
on the open market."
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Professor Perkins starts from what he calls " Selection Plots " in which

the grain 's grown from specially selected individual ears, sa) , to the num-
ber of 20 or 30. Each head " possesses in the highest degree the special

qualities we are looking for " and receives a special index number, under

which its salient features are recorded. In each case small and defective

grains are carefully graded out, and the balance sown by hand in rows 32

inches apart and a link (about 8 inches) apart in each row.

At harvest-time the .strains to be retained are determined and the best

ears are selected from these as before, for sowing the selection flats of next

season. What remains in the selection plots is used for sowing in the seed

plots, so called because thev supplv the .':eed for the ordinary wheat crops

of the farm.

There is thus an automatic regularity al)Out Selection Plot and Seed Plot

which appeals to one's sense of order and method and the Professor is so

satisfied that the selection to be effective must be continuous and uninter-

rupted, that he even looks forward to the time (not in his lifetime however)

when the looth selection will be available.

This continuous and uninterrupted selection seems a logical conclusion,

in order to maintain the standard of excellence and prevent retrogression,

for if the selected plants are simply extremes of fluctuating variabilty,

then as soon as selection ceased, there would be a retrogression to mediocrity,

as Galton called it, and not constancy to type. This view :s forcibly

maintained by Perkins when he says :

—" We recognize that, as soon as we
take our eyes oft' a wheat we have been endeavouring to improve, as soon as

we sell it to somebody else, so soon will it begin falling back with ever-

increasing momentum towards the old dead level of mediocrity." This

was the principle of Hallett in his ])edigree-cultures and the " pedigree

cereals " at Roseworthy are based on the idea that the best type of parent

has to be selected continuouslv. But some of Hallett's pedigree cultures

such as Golden Drop wheat and Chevalier barley still maintain their place

as distinct types, even although they have long since passed out of his

hands.

On the other hand the experience gained at the Swedish Agricultural

Experiment Station and the practice of Hays at the Minnesota Experiment

Station has led to the adoption of the principle of the careful selection

(f individual plants and the production of a constant race, by simply isolat-

ing them, and multiplying the progeny as fast as possible. The point at

issue may be tested b\ retaining the various continuous selections of one

variety for comparison, and year after year observing if the earlier selec-

tions show a return to " the old dead level of mediocrity." So many of

our theories regarding heredity are in the melting pot at present that we

require an experimental basis for our practical work. The simple prin-

ciple of selection followed by us is to chcxjse single mother-plants to begin

with and then to judge of their hereditary value not by their visible marks

but by the average value of their progeny. The " centgener power '" of

each is determined and this settles their final .selection. This is entirely

different from the idea of a pedigree-stock from which the seed necessary

for sow'ng is directly produced and has to be con.stantly renewed by selec-

tion. In the one case the farmer can multiply the seed just as well as the

original breeder, while in the other the production of seed is in the hand?

of the one with the original pedigree and all the profit as well.

The association of characters or correlation as it is called has been

specially studied In Professor Perkins and he has been able to show by

41 •2-2. K
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exact data, that there is a, distinct relationship between grain-yield and
average lengtli of head in wheat and barley respectively.

Variety Testing in Victoria.

In Victoria, the testing of varieties has been carried out more or less con-

tinuously since 1891, in connection with the Rust in Wheat Experiments.

]n that year, I had plots of 31 varieties of w^ieat growing at the Royal

Horticultural Gardens, including 12 of Carter's cross-breds from
England, and the kind and degree of rust noted in each case.

Then in 1892 at the same place, 135 different varieties were sown, the seed

of which was obtained from England, France, India, and Cape of Good
Hope, America, and the States of New South Wales, Queensland, South

Australia, Tasmania, and various parts of Victoria. The main object was
to test as many varieties as possible and select desirable wheats for further

trial. The results were all tabulated, giving the general characteristics

of each variety and the actual yield, together with the degree and kind of

rust. Among them all Golden Drop was conspicuous for its rustiness, in

spite of 20 different treatments of the seed, and it became a standard

varietv for testing the remedies proposed for preventing rust.

Then in the next and following seasons. Port Fairv was chosen as an
experiment station, on account of its soil and situation being particularly

favorable to the development of rust and it was regarded by the late Mr.
Farrer as an excellent testing ground for his cross-breds. In the first

season there were 333 single seed plots, which were gradually reduced as

varieties were discarded. The varieties always included some of Farrer's

cioss-breds and there were 9 special kinds sent by' Vilmorin of Paris, all

of which snccumbed to the rust. Ten Swedish wheats were also received,

and tlie interesting fact determined that the Yellow rust which prevails in

Sweden and England does not exist here. The method is described as

follows:—"The plan now adopted is to sow a .small quantity of each
variety of wheat to be tested, say 50 or 100 grains, in rows 18 inches apart

and 6 inches between each plant, thus giving each an area of 2 feet. Then
the most promising varieties are selected for next season and sown on a

slightly larger scale ; and the third season, after a rigorous selection of the

iiest rust-resisting plants, sufficient is sown (say one-fortieth of an acre) to

allow of small quantities being distributed in different parts of the State

for test purposes and interchanges among the different experiment stat'ons

in the other States. [ regard the distribution of small samples among lead-

ii:g farmers in the wheat-growing districts, willing to report upon their

suitability for particular districts, as an essential part of the scheme. It

is the first step towards their adoption (or rejection) bv the farming com-
munity, w^ho will soon determine their commercial value as to vield and
rust-resistance."

A number of farmers applied for samples for experimental purposes

and sen: in reports. There were also varietv tests of wheat in the Mallee,

under Departmental supervision, on one-acre plots extending over three

years, and Outpost gave an average yield of 17 bush. 54 lbs. Oats and
b;irlev were also tested at Port Fairy, and in the Mallee, and of the latter

some varieties were obtained from Woburn Experimental Farm, England,
of which Hallett's Pedigree, Californian Chevalier, and Chevalier were re-

tained as being prolific in their growth and well-headed.

This work of variety-testing has also been extensively carried out by

Mr. Pve ;Tt Do'okie Agricultural Collej/e. For about 20 vears he has also
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been engaged in the cross-breeding of wheats, in which he has achieved

considerable success, experimenting largely in conjunction with the late Mr.

Farrer. The work of raising and distributing impro\ed wheat is now
being placed on a permanent footing by the Department of Agriculture

and selection combined with crossing is being carried out at the four experi-

mental stations to begin with—Dookie, Longerenong, Rutherglen. and

Wyuna. Standard varieties will also be grown for seed purposes in what
may be called " Stud Plots." It is confidently hoped that by means of well

selected varieties suited to the different wheat-growing districts, there may
be a perceptible increase in the yield, for it is only by the combination of

good methods of cultivation and the best strains of approved varieties, that

the present relatively low average can be raised.

Elementary Species.

The " new breeds " of cereals which have recently been introduced into

cultivation as the result of selection may be accounted for in various ways.

In some cases a variety may unwittingly have been imported, such as

Ward's Prolific, which was brought into this country as a stray grain in

some wheat from Egvpt. Others are undouljtedly the result of the selec-

tion of the best tvpes, such as Squarehead wheat and Chevalier barley, and
although it is sometimes stated that such selected types are not permanent,

there is one of the earliest selection, such as Talavera, still in existence. And
this leads me to explain how by a process of selection new and permanent
varieties may be obtained. It has been known for some time that among
the ordinary species of plants there are often minor or elementary species,

and sometimes asi many as two hundred constant forms have been distin-

guished wuthin the limits of a single systematic species.

It was discovered at Svalcif that our agricultural cro])s are particularly

rich in these elementary species. The ordinary varieties of cereals are

built up of hundreds of these elementarv forms, although hitherto mostly

unrecognized, and are quite as constant as the variety itself. These
sharply defined tvpes are distinguished from one another by their botanical

characters and various properties, so that they afford rich material for

selection. These distinct marks have to be carefully studied in the field,

particularly in the early stages of grow'th, and then they have only to be

st-lected once in order to be quite pure and constant. From all these con-

siderations it will be seen that selection can isolate forms which may be

an improvement on those already existing and suited for a greater variety

of conditions. It was formerly supposed that improvements made by selec-

tion alone were temporary and unstable, and that the improvements had to

be kept up bv continuous selection. This view led some to neglect this

means of improvement altogether and confine their attention to crossing as

the only way to reach permanent stabilitv. Xo doubt when additional

vigor is required and a greater amount of variability to choose from, then

the shock of crossing, after long continued in-breeding, affords the necessary

reaction, but selection alone by means of elementary species and by sports

may lead to permanent improvement.

{To he confilined.)
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RE81:LTS OBIWINED FROM IMPORTED VARIETIES OF
POTATOES.

George Seymour, Potato Expert.

In an article in the Journal for November, 1907, the history of the

varieties imported bv the Department of Agriculture was briefly dealt with

and tables were given showing the results obtained whilst the potatoes were

grown by the Department. Over 3I tons of seed was then distributed

in 281b. parcels to the public at a charge sufificient to cover the cost of pack-

ing and freight. About 300 parcels were sent out, followed by 250 circu-

lars asking for certain information, but only 60 replies have been received.

Distribution of Seed.

As some impatience was shown by the jDublic at the delay in the distri-

bution of the seed, it should be stated that there were several reasons to

warrant the delay. In the first place there was a danger of introducing

the potato disease known as Late Blight, and to have at once distributed

the varieties broadcast might have resulted in spreading the disease

throughout the State. As it was the distribution was fairly wide, as will

be seen from page 649 of the article referred to above, but fortunately there

were no evil results. My opinion has alwavs been that any seed potatoes

imported into Victoria from anv place outside the Commonwealth should

SPROUTING OR BUDDING OF TUBERS IN THE GROUND CAUSED BY HEAT.

be grown for two vears under the observation of the Government Entomolo-

gist and Government Pathologist as a safeguard against the introduction

or spread of anv pest or disease. As long as there, is uncontrolled im-

portation of potatoes from Euroj)e and America so long will there be a

danger of the introduction of Late Blight—the greatest of all scourges of

the potato—which has already been introduced into New Zealand. The
Victorian Department of Agriculture has realised the seriousness of the

situation and is devising means to guard against this contingency. The
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second reason, viz., the testing of the cropping and cooking qualities, is a

minor matter when compared with the first ; for particulars^, see page 651

of the Journal for November, 1907.

In distributing the varieties the early maturing sorts were, as far as

possible, allotted to the early districts near Melbourne and to the northern

areas where potatoes are not generally grown, the object being to find an

early variety that would develop with the spring rains and mature before

the summer set in. The main crop and late sorts were sent to the later

districts. The replies to circulars co\er widely separated districts extend-

ing from Bairnsdale in the east to Warrnambool in the west and from South

Gippsland to Rutherglen in the north, so that a good general idea of the

value of the varieties will l)e obtained. One thing brought out in the re-

ports is the poor results obtained in all the districts—attributed in the

main to the unusually dry .season. Upwards of forty districts reported
" a light yield," " partial or total failure." owing to dryness of season;

in similar reports received from Geelong, iHeathertoii, Nagambie. Oakleigh,

Rutherglen. Springhurst, and Warrandyte the cause of failure was ascribed

to earlv or late frosts. There is little doubt but that the light crops in the

earh districts around Melbourne were due to frost followed by continuous

drving winds which in some cases carried aAvay seA'eral inches of the soil.

Profuse Growth and Xo Tubers.

iNIanv complaiirts regarding a profuse growth of haulm and no tub.ers

have come to hand. Inquiries as to what should be done to make the

^hnts tuber have accompanied the complaints. Some have suggested

mowing off the haulm, but it is difficult to see h(j\v depriving the plant

of its leaves would produce tuliers. This condition is brought about by

favorable weather conditions during the growth of the plant followed by

dry weather and consequent stoppage in the flow of sap when tubers should

be forming. If the tops are cut off and favorable weather should follow,

the first thing the mutilated plant will do will be to set up a new growth

of leaves.

Effect of Heavy Fall of Rain.

Many re])orts to hand show that the heavy rain on 26th December did

much harm to the crop by setting up what is termed " second growth."

This is realK a first growth, for if the tubers are examined it will be found

that) the heat has caused the tubers to send out a shoot, generally at the

crown or rose end (see illustration on page 292). Rain at this stage, coupled

with heat, frequently causes a string of tubers to form. Varieties that are

produced by bud variation are more prone to this grow^th than those raised

from seeds. True second growth is caused b\- rain setting up a new^ growth

of the plant which sends a fresh supply of sap into a tuber which has

ceased growing. If the tubers are not too firm the food finds its way along

the channels to the exes and produces a prong or horn (see illustra-

tions 2 and 3). which sometimes exceeds the original in size and feeds on it

leaving the original tui)er a withered mass (see plate Xo. 4).

The Varieties.

The varieties reported on most favorably are Warrior, Factor, Up-to-

Date, Scottish, Triumph, and Duchess of Buccleuch. These are the sorts

which ha\-e been the most consistent croppers through all the tests. An
exception has to be noted in the case of General Kitchener which, in most

of the previous tests, gave poor results. This potato is classed in Great



'94 Journal of Agriculture. [8 May, 1908.

Britain as a second early, and is reported to be "a robust grower and an

immense cropper." Some very good specimens were forwarded by Mr.

Stone, of Mordialloc.

SECOND GROWTH CAUSED BY FRESH SUPPLY OF SAP.
(The plants usaally show a new f;Towth of leaves.)

Northern Star, with one exception, is spoken of as a failure. King
Edward VII. is favorably mentioned at two stations, viz., Drouin and
Yarra Glen. British Queen has done well at a few stations, one report

describing it as "a first-class early "
; but as a rule it produces too many

small ones and has been marked " a failure '"
at a number of places.

INTERIOR OF TUBER SHOWING LINEm ALuNG WHICH SAP FLOWS.

Warrior was reported on from Vermont as having " turned out a splendid
lot of good, u.seful sized tubers," and at Beaconsfield as a " grand potata
for general crop.'" This variety has much to recommend it as a main crop
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IJOtato, being of a robust habit, producing a good even run' of tubers ; its

flesh is white and it is a good cooker.

The variety which gave the most consistent return was Bismark, which

does well on a medium quality land and responds well to manure. It

promises to be a good sort for early planting in northern districts, and has

been found to mature in twelve to thirteen weeks. The flesh is very wBite,

flavor medium, rather close when cooked. Plants are of a robust Eabit

and throw very few small tubers. Another early variety of promise is one

grown under the name of Fox's Seedling. This potato, I believe, is

identical with the white Beauty of Hebron. It is a very free cropper, has

f:ne kidney shaped tubers, and is a splendid cooker, flesh white and mealy
and of good flavor. The tubers of this varietv intended for seed should

leceive special attention, as they are liable to miss when cut. They should
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•'' The soil was light peaty loam, ploughed four times after crop of
maize. After tillage consisted of hand hoeing. Manure 4 cwt. super-

phosphate per acre. Crop light."

" r dug in a good deal of stable manure with them ; I tliink it made
the ground too open. Crop a failure."

" The potatoes were a failure, owing, I think, to manuring tlie ground
too heavily. The toj)s were thick and hea\\ . Tubers nearlv all small."

'•' Complete failure, although 1 planted the seed verv carefullv, ])utting

bonedust and superphosphate on each set to see which would give the b-est

results."

There is much differencq of opinion as to the best mode of applying
farmyard and artificial manures to the land. Some prefer the practice

generally adopted in Great Brit^.in (jf applying the manure in the drills

when planting the potatoes ; others choose the autumn or end of the winter,

when it is ploughed under, allowing it to combine with the soil during the

preparation of the land for planting. The application of well-rotted

manure in the drills may give satisfactory results in average seasons, but
it very often happens that what is termed farmyard manure is merely rotten

or partly decayed strawy matter, which, under the influence of hot weather,
becomes so much chaff.

In some seasons the tubers are liable to crack in the centre and become
I10II0W inside. In cases like this the condition is aggravated where strawy
matter has been applied. In dry seasons it keeps the soil ojjeii and allows
the' moisture to evajwrate. This is confirmed by two of the above reports.

With artificial manure some growers apply it in the drills Avhen planting,

and obtain satisfactory results, others broadcast before planting, and some
after j)lanting. More satisfactory results are likely to follow broadcasting
before i)lanting, or better still, when the fertilizer drill is used. To apply
manure to freshly cut seed, or to place large quantities of it near the sets,

whether cut or whole, is injurious.

RESULTS OBTAINED IN VARIOUS LOCALITIES.

Name of
Varietv.

Briti-;li Qupcn

Moderate to light Yields
owing to dry Season.

Campboll's Creek, t Drys-
dale,* Elphinstone. Kyne-
ion,t Leopold,* I.ongw'ood.
Maryborough, Milawa.
Rosedale,* Sale, Sorrento.
*Warrandyte

Balmattuni. Beaconsfield,
Beeac, Birregurra, Camp-
bell's Creek, Doncaster.
Elphiustone, Gen%rook,*
Kyneton, Maryborough.
Milawa, Xyora,* Pirron
Yalloak. Knsedale,* Huther-
glen, Satidringliani, Sor-
rento, Vermont, Warraii-
dyte, Warniiiiiibonl Soutli.

Yarra Glen

Total Failure.



8 May, 190J Imported Varieties of Potatoes. 297

Results obtained in variois Localities—continued.

Name of

Variety.
Moderate to light Yields
owiug to drj' Season.

Twentieth
tury

Can- Balmattum, Beaconsfield,*
:

Beeac, Birregurra, Dar-
num,* Doncaster, Elphin-

I

stone, Gembrook,* Koo-
wee-rup, Leopold, Luck-
now, Maryborough.
Milawa, Pirrou Yalloak,
Rosedale, Sale, Vermont,
Yarra Glen

Duchess of Buc-
|
Beaconsfield,* Darnum.t

cleuch 1 Koo-wee-rup, Xyora,* Sale,
* Warrnambool South

I

Empress Queen ' Croydon, f Gembrook, Wan-
I dm

Clark's Main Crop
|

Darnum.t Meeniyan,* War-
;

randyte

Early Puritan . . Bairnsdale, Ilutherglen

Northern Star .

.

Duke of York .

.

Warrior

Leopold. Meeniyan, Ondit,
^^ andin

Rutherglen, Sandringham,
Warrandvte, Yarra Glen

Beaconsfield,* Pirron Yal-
loak, *Yermi>nt

Up-to-date . .
|

Birregurra, Doncaster

Carman Xo. 1 . •
i Longwood

General Kitchener .

.

Duke of Rothesay Croydon,

t

Sandringham,
Yarra Gleu

King Edward VII. Bairnsdale, Lucknow, Rose-
i dale, 'Sorrento

Evergood

Royal Kidney .

.

Goodfellow

Scottish Triuuiph

Black Prince

Copperskin

Table Talk

Beeac, Doncaster, Elphin-
stone, Maryborough, Meeni-
yan

Sandringham

Koo-wee-rup

Birregurra. Darnum.t Koo-
wee-rup, Meeniyan,* Ny-
ora.* Wandin, Warrnam-
bool South

Gembrook, Heatherton,t
l/ucknow, Oakleigh,* Sale,

*Sorrento

Croydon, f Lucknow, Milawa,
Pirron Yalloak. Wandin
Warrnambool South

tHeathertuu

Total Failure.

Barry's Reef,
Beeac.
Coleraine,
Geelong

Beeac

Barry's Reef,
Bunyip,
Mtoroopna,
Onait

Bunyip

Geelong,
Mooroojiua,
Sale

Bairnsdale,
Bunyip,
Mooroopna (2)

Bacchus Marsh .

Coleraine

Bairnsdale,
Mooroopna

Bairnsdale,
Oudil

Balnarring,
p.arrv's Reef

Balnarring. Beeac,
3Iooroopna

Bacchus Marsh

Mooroopna

Beeac, Ondit

Coleraine

Damaged bv
Frost.

Geelong,
Heatherton,
Xagambie,
Oakleigh

Springhurst

Springhurst

Springhurst

Geelong,
Oakleigh

Flemington

Flemington

Xagambie, Yea

Yea

Yea

Damaged
by Second
Growth.

Leongatha,
Monbulk

Beaconsfield,
Leongatha

Leongatha,
Yea

Leongatha

Drvsdale

Beaconsfield

Drvsdale

Beaconsfield,
Monbulk

Moderate yield. t Satisfactory return for the seasou.
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PIUZE MATZE COBS.

'I'liL' abiAc illLKslraliuii is repruclucril irom a pliolugraph of ciif of the

prize maize cobs recently exliibited at the Orbost show. The variety is

" Sibley." There are about 50 grains in each row. or a total of 700 on

the cob. It will be noticed in the cross section tliat the size of the core

is comparatively small, the length of the grain constituting a large pro-

portion of the cob. In order to grow colis of this character it is necessar\-

that the plants should grow vigprouslv on rich land, and there should not

be more than alxjut 3 stems to the square \ ard or ] 5,000 to the acre. The
phenomenal yields which are obtained in Eastern Gippsland are partly due

to the rich river flats on which the maize is grown, but also, and to a very

large extent, to the fact that the summer rains come at the oeriod that the

plant requires them. Careful preparation of the seed bed and systematic

inter-tillage between the rows are, however, capable to a very large extent

of neutralizing the effects of a dry summer. The dried grains on the

al;Ove cob weighed 10^ ounces.

TREATMENT OF EA:\IBING EWES.
//. ir. Ham, S//ccp ILxpcrf.

During the month of May, merino and fine comeback ewes are lambing

in full swing over the greater portion of the State, and where feed is

.scantv, or of p<Jor (|ualitv, there is sure to be trouble in many forms. Where

ewes leave their lambs, the main cause is low condition. Breeders who

ha^•e watched this matter closely observe that ewes, when lambing in good

order, and in a season when grass is fresh and plentiful, have ver\ full

udders of milk. This fullness of milk is one of the chief calls of nature,

for observant shepherds have seen ewes repeatedly stand o\er and assist

lambs to get to the udder, especially so when very flush. On the other

hand, when ewes laml.) in low condition and are hungry, there is very little

rnilk pressure, and they show little or no regard for their lamb. Maiden

ewes give proportionately more trouble in this respect, mainly from the

.severe time thev undergo in lambing. Many maiden ewes apj^ear dazed
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and stupid immediately after lambing, and move off at once. Especiallv
is this the casq if they have been mated with unshapely rams, the worst

class to cause these troubles being the sloping shouldered ones ; with these

the point of the shoulder stands out, and they always have a high wither

and a long weak neck, with the head above the average in size. At the

same time, whatever class of rams is used there will always be a few ewcs
uhat will give trouble and die in lambing.

Again, four and five year old merino ewes that have had two and three

lambs to merino rams will give trouble, if joined to any of the British

breeds that are coarse boned and rough in shape. They appear to become
.set to merino lamb size. If the mermo ewes mentioned were reared in a

wet climate on natural pasture, they would not grow as lambs, and, up to

two-tooths, like our northern bred ewes do. If, in addition to this, thev
were not far descended from some of our large framed merinoes, they

would, with the rough rams mentioned, have an hereditarv tendency to throw
larger lambs than their size warranted. This is the main reason whv some
beginners in breeding cross-breds have more than their share of losses. A
ewe stunted as a lamb never develops for breeding purposes like one well

reared.

There are breeds of bad mothers, more in merinoes than in British

bleeds. Stud sires of a wild, restless disposition assist towards bad mothers
K, the flocks, but more fault lies with the want of better thriving abilities.

In the case of stud merino ewes, and some of the most woollv flock ewes,

there is such a growth of wool about the udder and thighs that often a

lamb is hours before he can drop on the teat, and sucks awav at \f>lkv

locks that hang about these parts. The result is that if the lamb has arrived

in wet and cold weather he dies from cold and starvation through no fault

(if the ewe or the lamb. At times, through carelessness and rough shear-

ing, ewes' teats are cut off and close up. Nothing can be done in cases

like this, except to earmark the ewe when found, as a cast ewe. Verv
special stud ewes could be clo.sely watched at lambing time and the lambs
put on foster mothers.

A good plan with stud ewes is to arrange one day a fortnight on which
to pick out all ewes showing a few weeks from lambing. Place them care-

fully down on their side in the usual way, but in.stead of grasping the flank

take hold a little further back on the thigh. When in that position keep
the head held up, with the left leg, and shear all wool closelv from the

front and inside of the thighs and around the udder. This wool can be

thrown in a bag and saved ; it is lost in most cases as the ewes strip it natu-

rally a few weeks after lambing. This clearing of wool from aljout

the udder and thighs brings about nearly the same conditions that exist in

rrossbreds. With crossbreds the best percentages of lambs are recorded.

When left to lamb without close attention, the clean faced and Ijare legged

class of sheep, all other things being equal, gives the best percentage.

Merino ewes should have the wool cut from their eyes before lambing
as they will see the lamb better and will be less nervous. ^^'hen sheep

are wool blind they cannot thrive, for, apart from the restriction of sight,

they become verv timid.

The more woollv the sheep the more trouble there is with fly-blow, espe-

cially in stud weaners if wormy or otherwise unhealthy. The tail parts of

lambs or young ewes are never shorn bv shearers if the least bit dirty or

wrinkly ; on the other hand, crossbreds bred well on to the Leicester type

are the least .subject, being the most bare about the hind parts and with no
tendencv to folds there. In lambintr ewes, if at all woollv from the udder
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to the tail (and many of our merino flocks can now be found cutting good
combing pieces from these parts), the drainage after lambing collects and
drains into this wool, attracting the fly by the smell, and providing a home
for the maggots, which afterwards seem to create enough moisture to main-
tain themselves and attract others, and to extend in some cases right along

the back. Some seasons ewes do not clean so freely as in other seasons,

and when this is the case there is most trouble. Crutching ewes a month
or six weeks before lambing is a good plan, but of course entails a deal of

work and expense, and there is also a certain amount of danger to the ewes
if roughly handled. If this wool is cut away clear, there is then nothing

to detain the drainage, and attract the flv.

Powder dips at the strength used for ordinary parasites are not strong

enough, as they do not stop the fly from blowing. They may retard the

growth and spread of the maggots, but to such a small extent as to be

hardly worth considering. When made stronger and applied direct they

certainly stop the young maggots from growing and spreading, and this

allows time to get round and clear them before much damage is done. The
tiGuble is that as the wool grows the preparation is carried with it and in a

few w'eeks there is new wool next the skin that allows of retention of mois-

ture and for the maggots to live and thrive and spread in it. What is

wanted is something that will keep soluble and, as the wool grows, will

spread towards the skin and \et not aft'ect the growth of the wool. The
folds in stud weaner ewes that help to stop the free escape of urine. &:c.,

can, with some of the powder dips, be removed in a few applications, details

of which will be given later on.

Flies are most prevalent in late spring and earl\ autumn, in moist warm
weather, and in timbered countrw There are cvcles of seasons favorable to

them. To keep the sheep healthy, and to remove any attraction for the

flv is the first consideration, but if the maggots are there, nothing equals

vvhite spirits of tar for speedy killing and for .searching qualities, and at

the same time the growth of the wool will not be affected ; biit it is very

little service as a preventive. For economy, the best method is to use a

scent bottle and shake the spirits of tar on the afi^ected part, or a pint

bc^ttle, (if a lot of ewes are to he treated), with a hole cut in the cork.

This will allow only a little fluid to escape at a time. With some stud

breeders the custom is to lamb the ewes in a small paddock, and as each

ewe lambs, cut away the wool from about the tail and let the ewe and lambs
mto the paddock where the Iambs are to be reared. Where foxes are bad
the lambs are tarred over the back of the head and neck and a dab is also

placed on the hips at the same time.

All the methods mentioned necessitate work, and the ewes being varded.

Many who still adhere to the old custom and belief that in-Iamb and lamb-
ing ewes should not be disturbed but should be left severely alone, will

doubtless raise an objection to this statement. Unnecessary knocking about
and rough dogging and ringing are certainly harmful, but the other extreme
of leaving them to themselves is out of the question with merino sheep bred

to the standard of our best flocks of to-day. Unless a dog is well under
control when with lambing ewes he is best left at home, but a good dog is

helpful. A ewe will often stand and stamp her foot at the dog until a man
runs up and catches her. A careful man and a good dog among stud ewes
are invaluable ; on the other hand, nothing is worse than a reckless, bad-
tempered shepherd and a bad dog. Ewes are quieter and better if thev

are accustomed to l)eing gone through and rounded up at frequent intervals
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during the year. When yarding, and letting out of the vards, many men
are not careful to avoid crushing in gateways, and much harm is the re-

sult.

The use of a veterinary syringe, immediately after special ewes have
lambed, or where laml>s have been taken awav bv force, is not common,
but no stud sheep man should be without a small one and lysol. British

breeds, especially Shropshires, when very fat as thev usually are, will go
off ver\- quickly with fever unless this i)recaution is taken.

GARDEN NOTES.
/. Croiiiii, Principal, School of H orticiiltiire, Burnley.

The Sunflov^er.

Helianthus—The Sunflower—is a genus containing about fifty species
of annual and perennial herbaceous plants, the whole of which are found
nati\"e in America, the majority occurring in \orth America. Most of
the species and their varieties are tall growing plants, producing large

flowers yellow in color in their ray florets, the disc florets varying in

the different varieties. The annual kinds are well known and popular
garden plants of easy culture and ornamental \alue ; among them are
many improved forms, of wh"ch the miniature sunflowers are possibly of
most value, producing as they do quantities of flowers of moderate or

small size that are very effective in the garden beds and useful for de-

corative purpo.ses as cut flowers. Among the perennial kinds are many
that are worthy of cultivation in any garden, the later raised florists'

varieties being especially fine. Double and single forms exist in both
the annual and perennial types, and although the coilour of the flowers is

uniformly yellow there is a deal of variation in the different groups or

varieties.

The common sunflower (Hrlianihus aunnus) is a plant of considerable

economic imj)ortance and is largely cultivated in Europe, Asia, and
America for its seeds. According to 7'//^ Agricnltnral Ledger. 1907, No.
i, an area of 216.000 acres is devoted to sunflower culture in Europe
alone, the average return being roundly stated at about 50 bushels of seeds

pec acre. In Russia where the sunflower is mcst extensively cultivated

the seeds are eaten, raw^ or cooked, or used for the extraction of oil which
is said to be excellent for table use, and may be substituted for salad or

olive oil for all domestic purposes. The .seeds are also of con.siderabIe

^'alue a.s food for birds, and are largely used in America for fattening

poultry. The oil cake which remains after expression of the oil forms a

valuable cattle food, being of great nutritive value and easily digested,

while the leaves an.d stalks also possess highly nutritious properties.

From data derived from experiments and analyses of the plant it is

evident that the sunflower requires a fertile soil, and that during cultiva-

tion it is also necessary to maintain the fertility of the soil upon which

the plant makes consideraltle drain. 'I'he large specimen photographed was
taken from a plot grown by Mr. C. H. Schult? of Epping, who grows

about a quarter of an acre of sunflowers every year for his fowls. Mr.

M. Comans of the Dairy Supervision Branch, who supplied the speci-

men, states that the plants were grown in light black soil, unmanured.
The .seed was sown about the end of September, the ground having been

fallowed about three months previously.
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Soil and Culture.

Any fair garden soil is suitable, if well and deeply worked and
manured. Although the sunflower is a plant that will thrive fairlv in poor
soils, and w'th a limited supply of moisture, it is found that a moderate
su})ply of manure and either good cultivation, to conserve moi.sture, or

irrigation, is necessary to obtain maximum results. The soil for the re-

ception of the annual kinds should be prepared some t"me prior to the

season for sowing seeds in sjiring. September is the mcst suitable month
for such sowing, early or late, act^ording to liability to fro.st. The
i-'oil should l)e finely broken and di\"ided before sowing and the seeds

sown at a dejjth of about two inches. The tall varieties are suitable

for growing in masses at the back of large borders, while the miniature

" .SILVER QL'EEN, ANNUAL.

kinds should be allotted positions suited to their height—about two feet.

Seeds of the miniature sunflowers may be sown in clumps, allow'ing six

inches for each plant, but the larger varieties should recei\e much more
room—one foot between the plants at least.

The herbaceous kinds are propagated from divisions of the old plants

and from seeds. Seeds should be sown in spring and the young plants

be .set out as soon as ready tO' handle, to insure a fair se;^son of groiwth

before the blooming season. Divisions should also be planted in spring,

the plants blooming so late into autumn that dividing at that time can
only be done at the expense of the crop of flower.s. Establi-shed plants should

be divided and replanted into fresh soil in alternate years; if allowed to

remain longer, the shoots become crowded and small and the blooms in-
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ferior. Varieties and kinds worthy of cultivation are:—Perennials:

multiflorous, Soleil D'Or, multiflorous maxima, rigidus. Childsii, Maxi-
milliana, mollis, and Miss Mellish. Annuals : Orion, miniature (single

and double), Stella. Silver Queen, globosus flstulosus, Henrv Wilde, and
large Russian, the latter being the best for the production of seeds for

poultry, &c.

Flov;rer Garden.

Under normal weather conditions the work of preparing the soil for

the reception of \arious kinds of plants is usually well advanced before
May in most gardens, but this year the continued drv and warm weather
has caused delav, and it is advisable to carrv out the work as soon as

LARGE RUSSIAN. ANNUAL.

(jossible. Planting has also been deferred on account of the need of regu-

lar watering, if performed, and this work should also be hastened so that

the plants may be settled in their new positions before cold weather

arrives.

The work of cleaning, manuring, and digging beds is essentially a

winter performance, and where a deal of such work must be done, or

where the performance becomes a difficult one on account of the nature of

the soil and climate an early start with such work is advantageous.

Herbaceous plants that have fini.shed blooming, such as phlox, delphinium,

and others should be relieved of their dead or dying flower stalks. If it

is intended that thev shall remain undisturbed for another sea.son a dressing

of manure should be carefullv forked into the soil around them.
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Tree or perpetual carnations will now be producing flowering shoots

that require to be staked as they develop. This class of carnation is

possibly the most estimable of winter blooming plants and requires

little beyond staking, and thinning if crowded, to jiroduce quantities of

flowers dunng the dull winter months. Some varieties are. very liable to

rust, a fungoid disease that appears on the leaves in the form of brown
pustules, which contain the reproductive spores of the disease. Affected

leaves should be gathered and burned, and the plants either dusted with

I'me while moist with dcAv, or .sprayed with a .solution of sulphide of

i:)otassium— i oz. to 3 gallons water. Soot is a valuable aid to carnations

and should l^e lightly w orked into the soil about the plants.

Seeds of sweet peas may be sown. There is no annual plant so popu-

lar at present, and the popularity is well merited. Many of the newer
\'arieties are a distinct improvement on the older kinds and as the seeds

can be obtained cheaply, they Avill probably be grown to the exclusion

of the latter. The soil for sweet peas should be well worked and en-

riched, and sufficient room allowed for the full development of each

plant.

Bulbs of many spring and summer blooming plants may l)e planted.

Most kinds are injured by the addition of stable manure to the soil, a

light dressing of superphosphate and bone dust, equal parts, being prefer-

alile where the soil is deficient in fertilits. In many cases fertilisers

are applied in such quantities that, even if no injurv is done to the plants,

at least good manure is wasted. The manure .should be finely cru.shed

and dry and be evenly distributed over the surface and lightly worked
into the soil. Two ounces to five square yards represent about one cwt.

per acre.

Kitchen Garden.

The drv weather during March and April, in addition to checking free

growth in the crops sown or planted, provided conditions suited to the in-

crease of cabbage aphis, red spider, and other insect enemies of the gar-

dener. In many cases it is .scarcely possible that the plants will survive and
produce satisfactory crops. The proper course under the circumstances

\>, to dig the affected plants w'ell under, or pull them up and burn them,

and sow seeds of other vegetables. A good dressing of lime is of great

\'alue in destroying insects and their eggs, and is a positive necessity to-

wards fertility. Half a ton to one ton per acre (a quarter to a half pound
per square yard) of slaked lime is found to be a satisfactory dressing.

Broad beans or peas, carrots, parsnips, or onions may be .sown instead of

the affected cabbages and cauliflowers, and the manure utilised. If clean

plants are available a fresh planting of cabbages and cauliflowers m.av

he made; it is unlikely that they will be affected to a serious degree at this

season.

Young growing crops should be thinnerl and freed from weeds, earlv

attention in this direction contributing largely to the probaljilltv of a satis-

factorv return.
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FARM REPORTS.
Quarter Ended 31st March, 1908.

Butherglen Viticultural College.

G. H. Adcock, F.L.S., Principal.

Vineyard.

During the quarter the work of disbudding the American resistant vines

was continued as long as it was necessary, and the usual thorough cultiva-

tion carried out. Only by keeping the surface soil loose can the moisture
be retained. This is a most important^ and in fact an essential opera-
tion in this district, and cannot too often be insisted upon.

Wine was made during March from the varieties grafted on resistant

stocks. Only about 800 gallons were made as the plantation is but voung,
and the area is limited. Heavier losses were incurred this vear than ever

before by the depredations of birds, which have been a veritable scourge

this season throughout the district. The wine made though small in quan-
tity is of considerable promise. The grapes crushed were Shiraz, Malbec,

and a few Cabernet. Photographs were taken of some of these \ines just

before vintage, but do not do adequate justice to the crop, as much of the

fruit was on the side of the vine away from the camera. Two photo-

graphs, taken by my son, are reproduced in this report as illustrations.

The bunches and berries of Malbec were exceptionally fine, much superior

tc anything previously seen here, and probably unequalled elsewhere.
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leave till earlv in the year, several successive invasions ha\-'ng swept over.

The Aoung vines responded readily to the application of water, and have
made excellent growth. A considerable extension of the area of resistant

stocks has been ai'ranged. This would have been planted earlier but for

the complete failure of the cuttings be'ng grown outside for the purpose.

This season at the head station there is not onlv a good percentage of strikes,

SHIRAZ GRAFTED ON RUPESTRIS METALLICA (CAPE).

but the rootlings are exceT)tionall\ xigorcus. As no artificial waterings

could be given here owing to the fact that the dams were empt\ , the satis-

factory condition and growth of these cuttings are all the more surprising.

The \oung \ines planted out permanently last spring are thriving well, and

trellising is now being erected to enalile the maximum of suitable wood to

be obtained. In future, the whole of the nursery .stock will be grown at

'iVahgunvah where there is an ample water supply.

Farm.

This district, like most of the State, has passed through an exceptionally

dry stason, with a spell during January of extreme and long-continued

heat. Old res'dents aver it has been the worst season here for over fifty

\ears, and there is very little feed an\ \vher( .

Earh' in the \ ear the summer cr(ij)s. whicb had suffered from the in-

vasions f.f Icxrusts, began to drv uj). On 22nd January, both the maize

and .sorghum had to be cut, and owing to the adverse conditions the yield

was only about a ton to the acre. Rain fell on the last day of that month

and started die sorghum into a vigorous second growth. On the 23rd March

and following davs this was cut, and yielded over four tons to the acre as

the second crop. Both these cuttings were converged into silage, without

which it would have been impossible to (\arry on. The value of drilling

in these crops and keeping the intervening spaces well worked was never

more satisfactorilv demonstrated than in these plots, and even such returns

in the present season are due to this cultivation. Several severe cases of

.^orghum poisoning, entailing considerable lo.s.ses of stock, have occurred in
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this district. P)V exercising a little care no trouble whatever has been ex-

perienced in this respect on the College farm. Doubtless the dry season

favored the development of the poisonous properties, and where los.ses were
reported the soryhum had been either grazed or fed too voung or too

green.

Last year, as soon as the hay crops (oats and wheat) were taken off the

land, the .stock were turned in on the stubble, and then as soon as possible

Ihe land was broken up. The result has been that it got the full benefit

of any showers that fell, and subsequent cultivation was an eas\- matter.

Ploughing has not been interrupted, while many farmers are still waiting

for rains to enable them to commence.

Fallowing—so important in any system of farming—receives due atten-

tion, both bare and rape fallows being adopted in different fields. Twentv-
six acres of new land ha\e already been broken up this vear, and it is pro-

posed to put down under pastures, such land as has alreadv been crop]>ed

several seasons and needs a change and re.st. Early sowing seems essential

to success in this district, and already the followdng areas are sown :—Oats

25 acres, rye and barley 15 acres, and lucerne 6 acres. In connection with

the Departmental scheme for imj)roving the Victorian wheat yields, test plots

of .stud wheats are being sown. .Subsequent! \ the selection of the most
desirable strains will be carefullv carried out.

The stock are holding their own fairly well. The voung cattle were
sent to Wahgunyah, where there was a little feed adjoining the nurserv.

Their temporary removal was a great relief to the sparse pastures on the

College farm. Fifteen head are still at the Government farm at Whit-
field.

Boys and General.

'['he ixiys are dning fairly well, and pick up the various operat'ons

readily. For some time past this .season, as in previous vears under the

present management. Mr. Wilkin.son has taken the new bovs a few at a

time, and given them individual and practical in.struction in grafting. The
" old boys " are given frequent practice under the same efficient supervision,

to " keep their hands in." Several lads are already expert with the knife,

and there is a healtliv rivalrv among.st them regarding the best made grafts,

and the expedition with which these can be turned out. In slack times or

on wet days this practice is undertaken with beneficial results, for b\- the

time the grafting season arrives, the lads are ready for the work.

The general health has been on the whole satisfactory. There has been
luit littlfc sickness. One bov had to attend the depot hospital to unrlergo

an operat'on for the removal of a rather large post-nasal growth. He is

now, however, convalescent and back at College.

A number of visits as usual have been paid to both establishments by
persons interested in the working of this institution. Visitors are gladly

welcomed on week da}s at all reasonable hours. Just before the end of

ihe quarter the Hon. A. O. Sachse, jNI.L.C. (^Minister of Public Instruc-

tion), Mr. Bow.ser, ]\I.L.A., and Mr. F. Tate, M.A., (Director of Educa-
tion), accompanied by a large party, paid a visit to the College. The Hon.
the Mini.ster expressed his gratification at the work being done here in con-

nection with the training of the l)Ovs.

Lectures, manv of which are illustrated I">v either the optical lantern or

the microscope, were as usual regularlv given bv the Principal. For the

quarter under review short courses on Cereals and Economic Botanv (Origin

of our food plants), were commenced, and the life histories and methods
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of coping with Phylloxera, Locusts, Scale insects, and Aphides were given.

A lantern lecture was also given on Australian exploration. Whenever a

pest, insect or fungus, is in evidence, in the vineyard, orchard, nursery,

garden, or farm, it is made the text for an address on its life history and
means of controlling or eradication. The boys are keen on noticing any

new pest, and the awakening of this \igilance cannot be over-estimated as

-in educational factor.

The ministers of Rutherglen regularly attend and conduct services. A
.harvest festival service was conducted by the Rev. C. Fowler, and the

variety and excellence of the products used in the decorations were highly

commended by the visitors who attended.

During the Principal's absence on leave owing to a breakdown in health,

JNfessrs. Wilkinson (foreman) and Brooke (farm manager) excelled them-

selves in their loyal and energetic efforts. The successes achieved here are

largelv due to their unremitting attention throughout the year, backed up
bv the members of the staff.

Mount Xavier Experimental Farm, Ballarat.

A. Kenny, Manager.

Crops.—Maize.—The maize crop turned out fairly well. Some of it

was very good, fully 6 feet high, whilst that in the clayey ground did not

do so well, but on the whole the crop was satisfactory, more especially

seeing that there was no rain of anv consequence during the quarter. Had
the rains that Ballarat generally gets in February or early in March fallen,

there w^ould have been a good crop. The maize was sown in drills

3 feet apart. The land between was kept well cultivated and the result

showed that good crops can be grown \\ithout irrigation if the land is well

broken up and kept open.

Potatoes.—In consequence of the (-(jntinued drv weather the crop will

be similar to those in other parts of the State where no rain has fallen.

In fact the potato crop in the Bungaree district (especially those planted

earlv in .\o\-ember) will be very jDOor. The later planted potatoes will be

the best. The crop on the farm will be very fair in some parts provided

there are no frosts during April. The land will be much benefited by the

cultivation it received.

Green Fodder.—Five acres have been sown with a mixture of barley,

rve. peas, l:)eans, and oats. The barley and rve are nicelv up and look

well.

Ploughing.—In January all the land that had been cropped with

ha\ got a thorough good ploughing with the single furrow plough ;_
since

then it has been harrowed, disced, rolled, and cultivated with the cultivator

and is now in splendid tilth for cropping. The land that was cropped with

maize is being ploughed and will be similarly dealt with. About 30 acres

will be ready by the second w^eek in April for sowing wdth half oats and

half wheat.

Sundry Works.—It was found necessary during the last two weeks to

put on three labourers to bevel off the sides of the main open channels and

to cart the soil that had been excavated from the channels into the low

places. This will add very much to the appearance of the farm. A drain

has also been cut to divert the flood water from the Railway into the

main channel.

Stock.—The horses are doing very well. They are in excellent health

and working condition.
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FOURTH PROGRESS REPORT OX VITICULTURE IN
EUROPE.

F . de Castella.

Reconstitution in Spain.

Spain is one of the important viticultural countries of the world.

According to statistics, it occupies a very high rank so far as wine pro-

duction is concerned- In addition to this it is one of the largest pro-

ducers of raisins, and ships enormous quantities of fresh grapes each year

to Northern Europe and America. Nor must the large quantity of grapes
consumed in the fresh state within the country be lost sight of. As regards
diversity of products obtained from the vine ; of varieties of \ines and of
methods of cultivating them and treating their fruit, few countries present

a more interesting field for study.

Spain is but little known by the rest of Europe. Much of what one
usually hears about it is inaccurate and exaggerated, and sometimes e\en
maliciously untrue—it is a much maligned country ; one hears of its faults

but seldom of its virtues. An impartial observer will no doubt find things

10 criticise, but he wiU also find much to admire and interest him. So
far as sobriety and good manners are concerned, to mention only two of

the chief virtues of the Spaniard, there are few countries which could not

learn .something in Spain, and as regards its agriculture, and especially its

viticulture, they have long ago reached a high state of perfection.

The Spaniard has long been known as a good gardener. The Moors
were noted for their skill in cultivating the soil, and their irrigation works
in many parts of Spain are admired and copied to the present day. When
driven out of the countrv in the 15th centur\- tht_'ir cultural methods remained
behind them, being adopted by their Spanish conquerors. So far as culti-

vation of the soil, and the suiting of the different operations to local clim-

atic conditions, I was surprised at the efficiency and thoroughness with

which the work is usually done. The Spanish vigneron is a tradesman
who takes ^ pride in his work and does his best to carry it out thoroughly,

though usually for poor remuneration.

A consideration which rendered the countrv especially interesting to me
\vas the similarity of its climate to that of Victoria—much more so, in fact,

than even that of Southern France. In this respect there is little difference,

for examole. between Xorthern Victoria and Andalucia. So far as rainfall,

and its distribution and temperature are concerned, Jerez or Sevilla are

strikingly similar to Rutherglen or the Goulburn Valley. The success of

familiar Australian trees such as blue gums, sheoaks, and grevillias amply
demonstrates this. Even in r^lontpellier (South of France) blue gums are

occasionally cut down by strong winter frosts, but not so in Andalucia. One
of our common sheoaks (Casuarina quadrivalvis) is extensively used for

street planting in Jerez, and thrives well. Eucalypti grow" everywhere as

well as they do with us, and. at Malaga e\en sugar cane is cultivated on
a commercial scale, though it is true that the crop is frequently lost through

frost.

This similarity of climate should render Spanish experience valuable to

us. It was this fact, as well as the variety of its vine products and the

special nature of many of them, that induced me to devote so much time to

the study of the vine in the different viticultural regions of Spain.

Spanish viticulture includes, as has been said, several distinct branches.

We have in the first place the three main subdivisions of wine production.
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raisins, and table gra])es, but each of these may be still further divided.

For example, the shipping of fresh grapes packed in granulated cork from

Almeria and Gigona is a very different matter from that of table grapes

for local consumption. Then, again, as regards raisins, the dessert raisin

industry of Malaga differs both as regards methods of culture and treat-

ment of fruit, from the pudding raisin industry of Denia (what we know
as Valencias or Lexias).

As regards wine we have a still greater variet\ of jjroducts, few other

countries turning out so many distinct types of wine as Spain dees.

Though chiefiv known abroad for the sherry grown at Jerez, in the ex-

treme south of Spain, this constitutes but a small proportion of the total

wine production of the country. The bulk consi.sts of common beverage

wines similar to the \"ni Ordinaire of France—light dry wine, either red

or white, which is the common drink of the people; forj in Spain, as in

France, Italv, and other Latin countries, wine is a food and not a luxury,

a small quantit\ being regularly taken with each meal (early breakfast

excei)ted) 1)\ all classes of society from the highe.st to the low-est, in the

same wav as we drink tea in Australia.

in Australia we are not a wine drinking people and we do not realize

the importance of this class of wine in Southern Europe. As in France, so

also in Spain, this class of wine is usually consumed before it is eighteen

mi tilths old. It is readv for use early, in the same way as cider, and does

not improw with age sufficiently to be worth maturing, nor would
maturation be possible at the low price—yd. to 9d. per gallon—at which

this wine must be sold wholesale in order to place it within the reach of the

lower classes. Tt is this Vin Ordinaire which forms the bulk of the wine

production of Spain. It is produced throughout the country varying slightly

in t\ pe according to district. The province of La Mancha turns out enor-

mous quantities of this type of wine, as also manv other portions of Spain.

In La Mancha the best known centres are Val-de-Penas and Manzanares.

Xext in importance came the heavy blending wines of Alicante, Arragon,
and other districts—Avines of 24 and 2^ per cent, of proof spirit and pos-

sessing much color and body. Enormous quantities of these wines were

shipped annuallv to France in the days of short production which followed

the destruction of French vineyards bv })hylloxera. Now that France has

reconstituted her vineyards and can produce all the wine she requires this

trade has died out altogether, to the great misfortune of the Spanish
growlers who produced these strong blending W'ines.

Then we have table wines

—

vino de mesa in Spanish—light dry wines

of sufficient qualitv to be worth maturing and lx)ttling. Of these the l>e.st

are certainly those of La Rioja, a large district in the north of Old Castile,

of which Haro and Logrono are the chief viticultural centres. Good wines

of this tvpe are also bottled in Val-de-Penas and Manzanares, but Lsi Rioja
holds the palm in Spain for Avines of this tvpe. Manv of the.se wines

compare favorably with the cheaper F.rench clarets. Vinevard owners do
r.ll in their power to make them as similar as possible. Most of the Rioja
cellarmen are recruited in Bordeaux, and the wine is made and handled on

exactlv similar lines to those practised in Bordeaux cellars.

Xext in order of importance so far as quantity is concerned, luit easilv

first as regards quality, comes the wane of Jerez, San Lucar, and Montilla

—

the sherrv of commerce and the chief glory of Spanish viticulture. These
magnificent wines and the special treatment bv which they are obtained

demand a separate report. We need onlv briefly mention them here.

Near Jerez several special Avines are made, such as the Mu.scat of
Chippiona and the Tintilla of Rota, in Avhirh a considerable trade used to
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Ije done \vith England as a Communion wine known as Rota Tent. At
>[alaga several distinct tyires are made \vhi(^h will be described in detail

later.

Further north, in Catakuia, we find the wines now so largely shipped
to England under the name of Tarragon;; port, the name of the seaport

town whence they are shipped having displaced tlie older name of Priorato,

that of the district where they are grown.

There are many other special wines made in different parts of Spain
limited to the small localities in which they are produced, and therefore not

of sufficient commercial importance to merit special mention here.

This specialization in wine making is one of the striking facts in con-

nexion with Spanish viticulture. In most districts is has been found that

one type of wine can be produced of greater excellence than anv other, and
this is the type which is exclusively produced there. This is in strong con-

trast to our Australian multiplicitv of types turned out on each vinevard

and an object lesson we would do well to profit bv.

Though it has taken time for the more modern ideas of scientific agri-

culture to be put into practice in Spain, perhaps owdng to the thorough
manner in which cultixation according to the ideas of the old school were
carried out, and perhaj)s also owing to political difficulties, the Government
of the country is waking up to the need to assist growers, chieflv in the

way of experimental and demonstrational work, and within the last few
years the Agricultural Department, under the ;.ble direction of the Visconde
de Eza. has done much to make \\\) for the delay in starting. The men in

charge of agriculture in each province whom I had the good fortune to

nieet impressed me bv their tfficiencv and keen interest in their work. An
increasing interest in the natural industries of the country is one of the

striking features of the Spain of to-dav. A gradual transformation is taking

place, the result of which is to be seen in the increased prosperity of the

country.

As regards reconstitution, much good work has already been done, but

much also remains to be done. Spain remained free from the pest longer

than most of the vine countries of Southern Europe, but the insect eventually

found its wav thither. Its ])rogress has been verv irregular. Some of the

leading districts were destroyed long ago, and in these reconstitution has

lieen accomplished for a good many years ; others have only recently suc-

cumbed, and in them reconstitution on American stocks is now in full swing.

Others again are as vet free from the insect, but as it has already been
found in \ineyards situated on their borders, their ultimate destruction is

merely a matter of time. These doomed districts include very large areas

under vines, and the amount of reconstitution whicli will be carried out

will no doubt have a. considerable effect on the financial aspect of vine cul-

ture in Spain. It is doubtful if anything like the totalitv of

the vineyards will be replanted. This applies more especially to the

cheap " vins ordinaires," for at present prices their production scarcely

pays ; in many parts the cultivation of the olive is proving more profitable.

Spain being attacked after reconstitution had teen an established fact

for a good manv vears in France, Spanish growers were able to turn to that

country for guidance in the work before them. The influence of French

experience is evident thronghout the country. The same stocks that one

meets with in France are again to be found in Spain. Their behaviour

under different conditions of soil, and more especially of climate, afforded

an object lesson of the greatest importance, and it was most instructive,

after studying these same vines in France, to again see them and be able to

inquire into their qualities and defects under conditions so similar to ours



314 Journal of Agriculture. [8 May, 1908.

as those prevailing in Southern Spain. A few seedlings and hybrids have

been raised in Spain, but their number is very limited and the great

majoritv have been introduced from France.

The earlier districts reconstituted did much pioneer work under adverse

circumstances. The Government either did not then believe in the ultimate

success of American vines, or did not realize its duty, and nothing was done

to assist growers, who were entirelv left to their own resources. The early

invaded districts, such as Malaga, Jerez, Montilla, and large areas in

Cataluiia, have been complete! v reconstituted without anv Government aid

whatever.

A wiser spirit prevails nowadays, and in the more recently attacked

regions such as Navarre, Valencia, and La Rioja, the Government is doing

its utmost to help growers with information and advice. Resistant cuttings

are supplied at a low cost and in one or two provinces the Government is

supplying small growers with grafted rooted vines.

I must here place on record my deep gratitude to the different Spanish

^iticulturists with whom mv work broiight me in contact. The courteous

and friendly reception I met with on all sides touched me deeply. Wherever

I went I was most warmly receixed and cordiallv assisted.

Spain does not lend itself to so simple a subdivision, from a viticultural

point O'f view, as Portugal does. In each province one finds localities de-

voted to a different branch of the viticultural industry, a good many of

which require to be dealt with separately. For example, in the great pro-

vince of Andalucia we have the wines of Jerez, the raisins and wines of

^lalaga, and the important fresh grape shipping industry of Almeria, each

of which must be de.scribed .separately. ^Nly itinerary in Spain was as fol-

lows :—After spending three weeks in Jerez—my longest sta\- in any one

place in Spain—I visited in turn Malaga, Almeria, Granada, Montilla,

Cordoba, Manzanares, JNIadrid, Pamplona and other small centres in

JNavarre, Logroiio, Haro, and El Ciego in La Rioja. I then proceeded to

Barcelona, whence T visited Villa Franca del Panades, Reus, and San

Sadurni de Noves. From there I went to the raisin and orange region of

Valencia, Gandia. and Denia, and several other small places in their neigh-

bourhood. From Denia I returned to France, calling again at Valencia

and Barcelona, and also visiting Figueras and Llansa, near the French

border. Mv visit to Spain occupied nenrlv three months.

The Jerez or Sherry District.

Jerez was the first viticultural region I visited in Spain. I arrived

there on the 6th November from Cadiz, which port I reached by sea from

Lisbon, via Gibraltar. The Sherry district being a most interesting one

from a vine-growing as well as a Avine-making stand-point. T propose to

deal with it at .some length.

Phylloxera made its appearance here in or about 1895, and in a very

short space of time completely destroved all vines except those growing in

verv sandv soil in which, here as elsewhere, the progress of the insect is

much slower. \n the majority of the soils of Jerez the conditions

are most suital)le for the de\-elopment of phylloxera and its effects were

very severelv felt. Reconstitution was immediately commenced, and though

only a small portion of the destroyed vineyards has as yet been replanted

enough has l:^en done to once more prove the success of the American stock,

even under most imfavorable soil conditions, for Jerez in Spain, and

Cognac in France, are the two districts where the greatest difficulties in

the wav of adaptation have been met with, of all the districts I have
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inspected in the carrying out of my mission, and vet, in both of them.
once the proper stock has been fomid, the solution of the problem has

given the usual satisfactory re^sults.

Together with Jerez we may consider San I.ucar de Barrameda, its

near neighbour, well known for the Manzanilla tvpe of wine it produces,

and Montilla, about 100 miles further north, where one finds a small

patch of soil exactly similar to that of Jei'ez in the midst of surrounding
country of quite different type. The wine of Montilla is a sherry which
it would be difficult to distinguish from that of Jerez. This similarity

is the direct outcome of the identity of the soils and affords an interesting

proof of the great influence of the nature of the soil on the quality of

the wine. The soil of Montilla is identical wiih the Afuera or Albariza
soils of Jerez which will be described presently.

Soils for Sherry.

The soils of Jerez may be divided into the following classes :
—

1. Afuera or Albariza soils.—The typical white soils which produce
wine of the highest qualitx.

2. BarrOS or clav soils.

3. Arenas or sands.

4. Alluvial deposits.

It is onh in the case of the first that rt*c( institution has presented

any serious difficulty ; in the others it has been a comparatiyely simple

matter though even in them care must be taken to avoid stocks which

fear excess of lime.

The Afuera soils are usuallv the summits of low hills which, a few
years ago, were covered with vines. The lower portions of these hills

and the flats, or rather low land between them, consist of stiffer .soil and is

good wheat land. The upper parts of the hills where the best wines are

grown are not so rich. These soils fell in value very considerably after

the destruction of the vineyards situated on them by phylloxera—they are

not rich enough to grow wheat, it is not easy to find a crop that will

give profitable results on them. [Most of the owners were ruined when
the phylloxera exterminated their vineyards and only a few have had

sufficient capital to face the heavy cost of reconstitution. The area

replanted only amoimts to about one'-eighth or perhaps less of the vine-

yards which existed previously, but those who have replanted are quite

satisfied with the result and are extending their plantations yearly. They
have no doubt as to the quality of the wines produced by the grafted

\-ines. As in other districts, the gloomy opinions of some authorities have

not here met with confirmation. The high quality of the wines grown

on resistant storks was pointed out bv the delegate for Andalucia at the

International Viticulttiral Congress held at Angers last July, Don Leopold©

de Salas y Amat.
It is the Afuera soils which are really typical of the district. They

are white and iDOwdery when dry, but become xery sticky \\hen wet. In

this respect they remind one of the soil in the neighborhood of Horsham.

They are, however, far richer in carbonate of lime, some of them con-

taining as much as 70 per cent, of it and even more. This excess of

lime is what has given most trouble in connection with reconstitution for

most American vines are very sensiti\'e tO' this element. Even now^ after

ten years of experience, some of the most difficult soils are still giving
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trouble and in them the American stocks which sujjjMjrt tlie highest pro-

portion of Hme do not give complete satisfaction.

The subsoil of this class of land consists of a soft bluish-grey marl,

exceedingly rich in lime, which easily breaks down to soil when exposed

to the air. It is met with at a \ar\ ing depth, sometimes as near the

surface as a foot or so but usually <leeper. This marl is known in

Spanish as To.sca ; it is in the soils where it appears nea'- the surface

that reconstitution has given most trouble. Strange to sa\ , these were

often the \ery soils which, prior to the appearance of phylloxera, produced
wines of the highest quality. All the soils, of Jerez contain much lime,

even the sandy ones, but in these it is chiefly in the subsoil. It is in the

Afuera .soils which produce wines of truly extraordinary quality that the

carbonate of lime percentage reaches a really high figure, sufficient to

seriously interfere with the problem of reconstitution.

The Barros are a less distinct type ; they are clays containing a varying

proportion of sand. They also contain a good deal of lime.

The Arenas or sands vary considerably. Large areas of them exist in

several parts of the district. Their reconstitution has been comparatively

easy.

At San Lucar itself the soil is verx sandy, chiefly sea sand washed
up from the sea, but at a short distance from it towards Babaina one

gets into low hills of the regular Afuera type very rich in carbonate of

lime, luit these are looked upon rather as belonging to Jerez, all their

wine going to the latter town. Along the coast we also have Chippiona,

famed for its Muscat, Rota for its Tintilla, and other small places.

These are situated in very sandv soil and in this part of Spain as else-

where sand maintains its pror^ertv of t-nal)ling the ungrafted European
vine tn resist phylloxera. The sand\ soils cf Jerez, San Lucar and
Chippiona are decidedly less resistant than thfise of Portugal or France,

and all hough the vines growing in them are not killed immediately they

suffer from the effects of phylloxera and after a certain number of years

cea.se to possess sufficient vigor or to yield profitable crops. The length

of time the vines last after they have been atlacked varies greatly
;
quite

near Jerez there are even now a good manv ungrafted European vines

still alive after a ten or twelve years" struggle with the insect. The
crops thc-y are giving are poor and these vineyarfls are being gradually

rooted out and replaced bv resistant ones. Their slow destruction is in

s-rong contrast with the rapid extermination of all the vineyards planted

in the Afuera .soils where the action of phvlloxera was far more deadly.

In the still more sandv soils of San Lucar and Chippiona the vines resist

ionger, and about here a good many vineyards continue to give fair

results ungrafted ; but even here reconstitution is now lieing pu.shed on

actively.

The resistance of sandv soils seems to depend on several factors, one

of the most importan*" of which appears to be the percentage of lime in

the soil. According to Dr. D. Juan Gavilan, a Spanish authority who has

studied the subject, sandv soils capable of resisting phylloxera contain at

least 60 per cent, of sand, not too fine ; not more than i per cent, of

lime carbonate and less than 4 per cent, of clay. The tertiary sandv

soils of Jerez contain a consideraljle proportion of lime, and ihis pro-

bably prevents tht-m from resisting as Avell as other sanfls similar to them
in aT)pearance.

The r)oint is one which interests us in Australia, the freedom from
excess of lime of most of our sandv soils is thus .strongly in their favor.
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and it is \'ery prnhahle that we possess large areas of sandv soils where
it will be possible to grow ungrafted Europeans.

Stocks Used in the Jerez District.

Though man\- of the pro%'ed stocks in general use in France have been

tried, a limited numjier have become generally po[)ular, and these only

need be considered here.

At the Granja or Go\ernment experimental farm a large number of

experimental plots have recentlv been established, but they have not yet

reached an age when much information can be obtained from them. It is to

privave vinevards that we must turn for information. In many of these

interesting experimental plots have been establisheil long enough ago to

render them instructive.

Pure American Species.—These are chiefly represented by Rupestris

du Lot and Vitis Berlandieri, Riparias not being used to anv extent.

I have generallv found Riparias to be the most sensitive of all American
vines to excess of lime. It was. therefore, only to be exj^ected tha: with

this element so plentiful as it is in the soils of Jerez that they would not

give good results.

Rupestris du Lot, here as elsewhere, has its ])artisans and its adversaries

—chieflv the latter. I know of no sto<'k which has given rise to greater

differences of opinion. In soils which suit it, it gives entire satisfaction.

It must, however, only be planted in .soils which suit it, or decidedlv
unfavorable results will be obtained. In Jerez it is not popular. Manv
soils contain too niuch lime for it. Though in France it is held to

tolerate a fairlv high percentage of this element it is not considered

eligible in Jerez in soils containing over 12 per cent, of carbonate r>f

lime and soils less calcareous than this are the exception. In these soils

it is appreciated and I met several growers who are entirely satisfied with

it and who continue to plant it. In the alluvial river soils it is not

popular on account of non-setting of fruit troubles. Rupes:ris du Lot is

not a rich soil stock ; in such it jjromotes great growth of wood at the

expense of the fruit production. It is hardv and vigorous and in poor

deep soils where it can get its roots down it is undoubtedly a most valuable

stock. Jerez is a drv district and R. du Lot is not one of the most
drought resistant. On the whole, though giving satisfactory results in

some of the Barros and Arenas .soils, it does not occupy a leading position,

and in the Afuera soils is quite super.seded bv other more suitable stocks.

Vitis Berlandieri.—Among the pure American species this is the most
interesting one met with near Jerez, which is one of the rare districts in

Spain where it is used on anvthing like a large scale. Its difficult pro-

pagation has prevented its emplovment in other districts, but in the most

calcareous of the Afuera soils, where no other American species will

remain green, in spite of its several drawbacks and the great expense of

reconstitu.ing a vinevard with it. this stock is rather extensively used. It

will be remembered that V. Berlandieri was the species recommended for

very limev soils as the outcome of the mission of "Si. P. Vialla. who was
sent to the United States by the French Go\ernment to seek for a wild

American vine, capable of standing these soils, which are .so often met

with in France.

In some of the Afuera soils the percentage of lime is as high as 70

and even 80 per cent., and this in ai fine state of division which renders

Its influence all the more unfavorable. In such soils V. Berlandieri is

almost the only stock which can be used and in these difficult cases it has
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proved its value here as in France. In addition to its power of resisting

lime it possesses several other good qualities. Growing wild as it does in

the driest parts of Texas, it is one of the most drought resistant of

American vines and in the dry climate of Jerez it finds itself quite at

heme.

Besides, it has marked affinity for mo.st European scions. It seems

also to pos.sess some of the best qualities of V. Riparia, such as hastening

maturity of the fruit and preventing non-setting at flowering time. It

appears to be free from the two' chief defects of Riparia, viz., difference

in diameter between stock and scion and want of durability. It would
appear to be one of the most vigorous, most prolific and longest lived of

stocks. Though its use on a commercial scale is onlv of recent date the

odd vines which exist in most experimental plots afford most enco'uraging

evidence. In fact, it is probable that, but for its difficult progagation and
slow growth during its first few years, it would displace most of the other

stocks now in general use, for these are its two defects.

The difficultv with which its cuttings strike has alread\ been referred

to. When planted in a nurserv in the ordinary way onlv 2 or 3 per cent,

of the cuttings strike. All sorts of devices have been tried to increase

the strike percentage, such as making herbaceous cuttings under glass or

striking wirh the aid of bottom heat, &c. None seem to have satisfactorily

solved the problem and as a rule rooted Berlandieris can only be obtained

bv means of lavering. Bench grafting is out of the question, but this

does not much matter in Southern Spain where vineyard grafting is in-

variably employed in preference to bench grafting as we shall see presently.

Slow growth in its earlv vears is the second important defect of this

species. Even if two vear old rootlings be emploved when planting, they

can .seldom be grafted before they have been growing in the vineyard

for a couple of yeans. Even after they are successfully grafted develop-

ment is at first slow, and under the most favorable conditions a crop of

grapes can scarcely be reckoned on before five or six years from plantation,

whereas with other stocks, at the fourth year a fair crop is usually

obtained. Of pure Berlandieris there are several varieties named after

the introducer or selector—most of these have come to Spain from France.

The most popular in Jerez are B. Lafon Xos. i aiifl 2 and B. Resseguier

Xos. I and 2.

Americo-American Hybrids.— In the soils where the lime percentage

is not too high such as some of the Arenas and Barros and some of the

alluvial soils near the river I found Riparia x Rupestris hybrids doing
well. As a rule 3309 does better than 3306 or 101-14 but e\en in these

.soils Riparia x Rupe.stris hybrids are less used than I should have expected,

no doubt owing to the excess of lime. The bulk of the Afuera soils are

altogether too limey for Riparia x Rupestris. Taken as a whole,

the Jerez district is one in the reconstitution of which these stocks have
played a small part. One of M. Couderc's hybrids, Rupestris x Calcicola

No. 160-19, is rather largely cultivated and gives satisfaction even in

some of the Afuera soils.

Berlaiidieri Hybrids.—Several of these are used on a large scale and
are popular. The Berlandieri x Rupe.stris are rather difficult to propagate
and of the Berlandieri hybridised bv other American species the

Berlandieri x Ri[;aria hybrids are the most popular sorts. Berl.

Rip. Nos. 402a, 157-11. and 34 F., are most valuable stocks, and
in Jerez are the most popular of the Americo-American class, the two
first being perhaps most used.
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Vinifera-American or Franco-American Hybrids as they are termed

in France.—This division comprises the stocks which are by far the most
popuhir and most widely used in all but the most difficult of the Afuera
soils where pure Berlandieris alone give satisfaction. Even in fairlv limev

soils of this type, containing up to 60 per cent, of carljonate of lime, many
Franco-Americanis gi\'e excellent results.

Vinifera x Berlandieris.—Hybrids between Vitis Berlandieri and Euro-
pean " Cepages ""

are very popular. These hybrids possess in a high

degree the excellent qualities of the Berlandieri parent, whilst its draw-
backs are consideralilv reduced. Many of these hybrids strike from
cuttings quite readil\. The majority of them grow with sufficient vigor

in their earlier years though their development is scarcely so rapid as that

of some of the other American stocks. So far as fructification, early

maturity and quality of products are concerned thev rank among the

verv best American stocks. ^lost of these have been raised in France ;

amongst those most largely used in Spain we find numbers 41 B, 33 A, and

333. The resistance of these \ines to lime is almost as high as that of

pure Berlandieris, and in all but the most difficult soils thev may be
looked upon as the most reliable stocks to be used

; 41 B is perhaps the

one which has been most largely planted, and it has given very general

satisfaction.

1202 and A.R.G. I.—Among the other Vinifera-Americans (non Ber-

landieri), the l)est known are our old friends just named. These are

among the most popular stof^ks and have been used more largely than an\-

others. 1202 (Mourvedre x Rupestris) is generally known in Spain simply
as Monrviedro. It is used perhaps more extensivelv than any other stock

about here. It is capable of prospering and remaining green even in

prettx' highlv calcareous soil and is the basis of reconstitution even in

many Afuera soils. In all but the verv bad ones where Franco^ Berlan-

dieris or even pure Berlandieris can alone be dei)ended on, it gives ample
satisfaction. A.R.G. i (Aramon Rupestris Ganzin Xo. i) is known in

Spain is simply as Amnion. This stock does not stand quite so much lime

as the previous one and it is in the Barros and Arenas calcareas that it

finds its chief use. In all but the Afuera soils it is one of the most
popular stocks and is in manv cases preferred to Rupestris du Lot in soils

which suit both. Of the several different individual seedlings resulting from
the original hybridisation bv which this vine was raised, three only were

preserved. We have thus A.R.G. Xo. i, Xo. 2 and Xo. 9. A.R.G. t

is the one most frequently met with but there are individual differences

between the three which are worthv of note. A.R.G. 2 resists lime less

than A.RG. i, and this is the chief reason for its less, extensive u.se. It

may proA-e of value in Australia for it is said to be even more drought

resistant than X'o. i. Of recent vears A.R.G. 9 has become very popular

in certain quarters. It is said to be more vigorous than A.R.G. i and to

resist lime to the same extent but as in at least one or two cases, some

doubt seems to exist as to the authenticitv of the original vines from which

the cuttings were taken the question is a complex one. It would appear

that all three are stocks of value. I have secured authentic vines of each

and propose to test them side by side under Australian conditions. When
speaking of A.R.G. it is usually A.R.G. i which is meant and it is

certainly one of the mos*^ remarkable of the Vinifera-American class.

Several of the newer French Vinifera-Americans are now being tried

in this district and are giving verv encouraging results.

Two Vinifera-Americans of Spanish origin raised near Jerez are also

worthv of note though of too recent introduction for iheir superiority
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to be vet thoroughly established. These are hybrids raised by
Don Leo'poldo de Salas y Amat, the \vell-kno^vn viticultural authority of

^lalaga. One is a hybrid bet\veen 1202 and Vitis Berlandieri ; it is

designated as Xo. 4-3 Salas. It appears to combine the good qualities

of its two parents. The second is a Muscat x Rupestris and is known
as 2-9 Salas. Much is expetted of this hybrid as a stock for the Gordo
Blanco.

i^Fo he c litilined.)

THE OllCHAKD.

James Lang, Harconrt.

The weather still continues abnormally dry, and the situation is now
becoming very serious for all the producing interests of the State. It is

to l)e hoped that copious rains will soon fall, and relieve the tension.

Gathering in the apples and pears, even in the latest districts, should

now be com[)leted. It is a mistake to let them hang too long on the tree, as

mere is great waste through falls, and fruit cracking on the trees. The
crops on the whole have btvn light, but the good prices ruling will helj) to

make up for the deficiency in (luantity. The London prices cal)led .so far

have been very satisfactory, and will give a fair price to the shipper. One
of the most satisfactory results of the export of fruit in large quantities

is the relief it gives to the local markt-t, stead\ing prices and keeping them

at a remunerative rate. Growers should therefore export a fair proportion

of their crop of apples and pears, as thev will not onl\ ciitain a payable

price for their export fruit, luit will enhance the value of that kept back

for the local market.

The sowing of peas for green manuring should be completed as earl\ as

possible. If .sown later than the middle of the month the result will be

very unsatisfactory. Prep;. ring ground for extension of orchard should

be continued at every ojjportunitv , so that the work will l)e well advanced
by planting time.

The bandages placed aruund the trees for trapping the codlin moth
should now be removed, scalded, dried, and put away for use next season.

When time permits the trees shouhl be carefully .scraped and all loose bark
remoxtd and burnt. liroken limbs should be neatly sawn off and smoothed.

If these means are adopted the numbers of the grubs will be considerably

leduced—e\'er_\' grub destroyed now ma\- mean hundreds less next year.

Owing to the dry weather experienced the past season has been unusually

favoral)le for the codlin moth, and breeding has been continued right

through the .season.

Ad\antage should be taken of an\- slack time to look o\-er the fences,

and do all necessary repairs. Surface drains and ditches should be cleaned

out so that the siu'plus water will have a clear course to get awav. Under-
ground drains, at least 2\ feet dee}), should be put in where required.

Draining tiles are the best to use ; the size il, inches in diameter is mo.stly

used for ordinary drains, while for main drains 4-in. tiles should be
utilized. Stones also nr.ike a good drain

; ])ut the rougher stones at the

bottom, .-.nd the smaller ones on top. If leaves or some brush is ])ut on top,

it will prevent the suil from settling down between the stones when filling

in. Bush saplings cut into 6-ft. lengths and covered with bru.sh will make
a good temporar\ drain.



ANSWERS TO CORRESPONDENTS—ton^m«,r^

Area of Swamp.—Swamp wishes lo know the area of a swamj) which he has fenced off,
and sends sketch with lenjjths only of sides.

Ans7uer.—With the information given it is impossible to calculate the area. If it be
possible to chain across the swamp, the area can be calculated if a line be measured across
from any one angle to an opposite angle and the right-angled distances of all the other angles
be measured from that line. By this method, none of the side is measured. Another way is to
measure across from one angle to all the other angles in turn, dividing the whole area into
triangles. In this case, all sides must be measured as well. See the lournal for January,
igo6, for further particulars.

Utilising Drainage Water.—E.H. desires to use drainage water from kitchen on a
garden.

Ans'Mer.—Along the toj) of the garden, lay a flume, timber, iron or concrete, into which
the drainage flows. Outlets from this at distances apart of 6 feet will feed furrows or
gutters running down the slope. The drainage should be allowed to flow on to dug-up land
until it is saturated, and then turned on to another place. The saturated ground should be
again turned over and planted. No exact rules can be laid down, the cultivator must use his
own observation; but the drainage of a large house can be efficiently and jiroiitably dealt with
on a very small area of cultivat.on without creating any nuisance. The addition of fertilizers

to the ground should be made when cultivating and not by medium of the drainage.
Erosion of Banks.—Novice has a boundary creek that is eroding badly and he would

like to learn of an inexpensive method of preventing this.

Ansrver.—The erosion, if occurring in particular places, is probably due to diversicii of
the current of the storm waters by obstructions such as stumps, growths, (S:c., in the channel.
The remedy is to remove these. Failing such means, willows should be planted at spots where
erosion takes place, or sheeting, either round or square, may be put in original line of bank
and good filling placed behind it.

i'HOSPHDKisED POLLARD.—G.W.C. States that he has just purchased a tin of phosphorised
pollard. He wishes to know whether it is necessary to use the whole of the contents im-
mediatelv after opening.

Anszuer.-—The phosphorised poll.ird may be used at intervals during say one summer. It

would not be advisable to keep it for an indefinite period after opening the tin.

Poisoned R.4BBITs.—G.W.C. asks whether poisoned rabbits can be used for fowls food.
Ansiuer.—Yes, if intestines are removed and rabbits boiled.

Brkakwind.—E.H. asks for a list of Australian flowering trees suitable for planting
as a breakwind.

Answer.—Eucalyptus ficifolia, GrevUlca robusta, Stenocarpus, Cuiniinghami, Fagus Cun-
ninghami. In addition several species of Myoporum, Eugenia, and Tittosforum might be used
and give good effects when properly commingled and groui)ed.

Eradicating Bracken.—A.C.E. asks (i) how to get rid of bracken fern? (2) Whether
stringv bark is alwavs an indication of poor country?

AnsTver.—(i) We have received several reports of late as to the way in which Pasfalum
dilatatum, sown mixed with Rye grass and Clover (white and strawberry), has grown on partly

cleared ground, and suppressed fern. Pigs are of some use in rooting out fern. Cutting keeps
them down but is costly on a large scale. (2) Over twelve plants are known as stringy bark.

If vou will forward a specimen it will enable us to tell you what the plant is and what kind
-of soil its presence indicates.

Identification of Plant.—S.S. forwards specimen of plant for identification.

Answer.—It is Setaria Italica, L., an annual grass useful for green fodder, withstand-

ing drought well. It seeds freely ; the grain is useful for poultry and in some varieties can

be used as millet. It is often called " Hungarian Millet."

Wheat Variety.—D.S. asks (i) What is the best variety of wheat for the Bengworden
district? (2) What is the best solution for checking smut?

Answer.—(i) The Bengworden district is too "rusty' for Purple Straw, Darts' Imperial,

or in fact most of the familiar wheats. Bobs is considered the most rust resistant variety, but

ncj variet\- is immune from smut. (2) A jiiokle of bluestone at the rate of f-lb. to 5 gallons

of water' is recommended for checking smut. Dip the grain for i^ minutes and dry before

sowing.
Pasture for Horses.—Novice desires to turn 2 or 3 acres of his land into a good pasture

paddock for horses and asks what would be a good mixture to sow. The land is fairly high

and well drained and last vear a light crop was taken off it for the first time.

.Answer.—The land should be plou-rhed at once and well worked to kill any weeds.

Towards end of May sow a mixture of 6 lbs. cow grass and white clover, 20 lbs. rye, 6 lbs.

prairie, and i lb. paspalum. T^se i cwt. of mixed superphosphate and bonedust jier acre.

Keep stork off the land until the spring, otherwise they will eat the grasses out before they

bave a chance to establish themselves.

Rhodes Grass.—W.G. asks whether Rhodes grass is fattening and whether it is worth

growing on reallv good soil.

.4«ra/^r.—Rhodes grass (Cliloris Gavana) is mainly useful for poor soils. It grows

rapidly and is useful both for green feed or hay, attaining a height of 3 to 5 feet.
_
The fact

that it has creeping horizontal stems which grow upwards when buried would make it hard to

eradicate when once established. It would 'suppress such weeds as nut grass, but becomes

itself a weed on cultivated ground. Its resistance to frost is not known, and is probablv n t

great. For good ground it is a far less useful fodder plant than paspalum ot lucerne.

Sorghum Poisoning.—RC. refers to the article on "Sorghum Poisoning" in the March

Journal and asks whether the statements therein contained apply to Japanese millet.

Answer.—^o, though they do to the Indian millet which is a member of the Sorghum

family.



ANSWERS TO CORRESPONDENTS—co««in«e^.

White Scour.—J.N. asks how to cure White Scour in pigs.

Answer.—The most fruitful source of this complaint is dirty styes. The first step ia
curing is to provide clean dry bedding in a warm secluded spot. Give small doses of
castor oil to remove offending material from bowels and soothe the irritation.

Leg Weakness.—A.L. writes :
—" I am bothered through my fowls getting lame and

losing the use of their legs. Although the birds are onlv voung, their feet and legs are
scaly and lumpy. What treatment do you advise ?"

Answer.—The causes of leg weakness are many. In some cases it is due to the birds-

being confined on hard ground where they have little opportunity of exercising the muscles or

tendons ; the toes are not able to grip the soil, consequently contraction takes place and they

gj down. In other cases it is largely the result of in-breeding. One of the first symptoms
of close breeding is that described by you in your letter; again, artificially hatched cliickens

and those kept in boarded floor brooders give rise to leg trouble. It is also a complaint that

is hereditaxy, therefore avoid breeding from fowls with leg troubles. High perches and allow-

ing birds to roost in trees will bring on the complaint in question. Perches should be kept low
—20 inches onlv from ground. Fowls are also subject to rheumatism and gout. The trouble

begins with spasmodic jerking of the legs, and is followed by lameness, indispos.tion to remain

standing, painful joints", and swelling in the leg proper just above the feet; so bad does this

portion of the leg become that its appearance may be likened to dropsy, a pus exudates in

extreme cases and death of the bone occurs. Another great fault in feeding young chicks is

in omitting to add dry bone meal to the daily ration—foods lacking in phosphates or bone

forming material bring about weak joints. Alwnys add a good handful of dry bone m^al to

the ration. Scaly leg is a mite which gets on the legs, works its way in uncler the scales and
multiplies rapidly. Thus it comes about that the unsightly scaly leg is seen on almost every

farm. The remedv "is :—Use plenty of soap and warm water, scrub the legs well, pick off

the worst parts of the crust, and afterwards hold the legs in kerosene. The scaly mite attacks

voung chicks and adults. Your land requires resting ; plough it and put in a crop of barley,

peas, or anv useful fodder crop, and the ground will be sweetened by the time you commence
Ijreeding operations.

Mastication.—J.C.A. writes :
—" How is it that grain, maize for instance, escapes mas-

tication when the cows chew the cud, and passes through whole?"
Answer.—The first stage of mastication m the cow is very imperfect, the food being

swallowed with very little chewing. Some of the grains may then pass with the fluid por-

tion of the food into the third and fourth stomach, not going into the rumen at all, and so

missino- the maceration in that organ so essential for hard foods, and also the mastication

u])0n " chewing the cud." The digestive juices of the true stomach and intestines not being

powerful enough during the short time they are in contact to dissolve the hard grain, it passes

through whole. f

Thickenin^ of Milk.—Subscriber asks what is the cause of new milk going thick in

cool weather within an hour after milking.

Ansiuer.— It is caused bv an organism which grows rapidly and produces the change.

To check it, the milking shed should be thoroughlv cleansed ; limewash the shed, adding
I lb. carbolic acid to each bucket of limewash. Also cleanse the dairy ; scrub well with wasn-

ing soda solution, and pa) extra attention lo scalding all utensils. The administration of

Mpsom salts, i lb. in a fpiart of water, to the cow will also assist in removing contamination

from that source.

Service of Heifer.—A.E.S. writes :

—" I have a heifer, now 18 months old, that

commenced bulling when very voung. She has been served on four different occasions by a

younw but vigorous bull, but' has not held. Another bull, 3 years old, has been tried with

the slime result. What is the remedy? The heifer is in good' condition."

Answer.—Wash the external organs and syringe out vagina with a solution of per-

chloride of mercurv—1 part in 2,000 of warm water—on two or three occasions a few days

before service. If not successful, have an examination made by a professional man.

Son.-EATING Horse.—CR. asks what is the cause of a horse eating soil and licking the

earth. The horse in question has a lump of rock salt in his feed-box.

Answer.—Depraved appetfte is the result of worms in the intestines and indigestion,

f'rive two or three bran mashes, and on the following morning before feeding give i pint raw

linseed oil. Then twice a day in the damp feed give sulj)hate of iron 2 drs., sulphate of

copper i dr., bi-carbonate of potash ^ oz., ginger ^ oz. After six days of such treatment give

another dose of oil. If continued, a little ground bone in the feed occasionally may assist

in checking the habit.

Lamb-raising.—J.C-W. writes :
—" I have just purchased a small property and intend to

utilise it solely for the raising of fat lambs. I am a newcomer to Victoria so desire to ask

vour advice on several points. The land is in a rough state, owing to neglect, and is covered

with fallen dead timber (no suckers or ferns). It is impossible to get it cleared and ploughed

in time for fodder crops, such as rape, so my present intention is to thoroughly 'pick up' a

sheltered grass paddock on a slope, shut it up anrl give it every chance to benefit by any

autumn growth, and later on use it as a topping paddock. Would it be advisable (i) to harrow-

it after the first rains? (2) To top dress with any manure? (3) To turn over with a spade

some of the ash heaps where the timber has been burnt and sow rape seed ?
"

Answer.—(i) Yesj give the land a cross harrowing after the first rains. Sow a mixture of

cow grass and white clover broadcast prior to the harrowing. If you propose to break this

paddock up next season, it is not advisable to sow cocksfoot or rye. (2) The most serviceable

mixture we have ascertained by our experimental grass plots is i cwt. per acre of mixed bone-

dust and superphosphate in equal quantities. (3) Do not try to sow rape on the ash heaps,,

clover would do better on account of the lime.



THE MELBOURNE MILK SUPPLY.
Vol. VI. Part 6.

[Registered at the General Post Oftioe, Melbourne, for transmission by Post as a Newspaiier.]

PRICE THREEPENCE. (Annual Subscription— Victoria, Inter-State, and N.Z., 3/-; British and Foreign, 5/-.)



THE J OUKiS^AL
OF

THE DEPARTMExXT OF AGRICULTURE.

8 JXJISrE, 1908
CONTE NTS.

PAGE

The Melbourne Milk Supply ... ... ... ... T. Cherry ... 321
Experiments on tlie Heath Land at Portland ... ... F. E. Lee ... 329
Strawberry Clover ... ... ... ... ... W. Youitijer ... 337
Disease.s of the .Skin

—

I. Non-Parasitic Skin Diseases ... ... ... S. S. Cameron ... 338
Sheep Feeding ... ... .„ ... ... H. W. Ham ... 344
A Small Farmer's Woolpress ... ... ... ... H. W. Ham ... 346
Elements of Animal Physiology

—

XI.—The Blood ..." ... ... ... W. A. Oahorne ... 348
Proclaimed Plants of Victoria—The Drooping or Common Prickly Pear

A. J. Eioart and J. R. Tovey ... 352
Fourth Progress Report on Viticulture in Europe

—

Recoiistitution in Spain {coiitinued)

Hints on Planting Fruit Trees
(iroM ing Fodder at Loiigerenong Agricultural College

Price and Profit in Cows
Garden Notes—The Abutilon
Export of Honey
Farm Reports, Quarter ended 31st March, 1908

—

Whitfield ?'arm ...

Wyuna Irrigation Farm ...

Heytesbury Experimental Farm ...

The Orchard
Top-dressing Land for Maize Crops
Statistics, Quarter ended 31st March, 1908

—

Pv,ainfall in Victoria

Exports of Perishable and Frozen Produce ...

Imports and Exports of Fruit, Plants, P>ulbs, Grain, &c.

Journal of Agriculture—Copyright Provisions and Subscription Rates insidefront cover

Dookie Agricultural College ... ... ... ... ... in-side front cover

Longerenong Agricultural College .. ... ... ... inside front cover

liuridey School of Horticulture and Small Farming ... ... inmde front cover

Answers to Correspondents ... ... ... ... inside buck cover

F. de Castella ..



TH6 JOUHNAfe
OF

Tfis department of Hgncurture.

Vol. VI. Part 6. 8th June, 1908.

THE MELBOURNE MILK SUPPLY. ^h- v.v

T. Cherry, M.D., M.S., Director of Agriculture.

(A Paper read before the Victorian Branch of the British Medical
Association.)

The milk supply of Melbourne and the production of milk and manu-
facture of milk products, such as butter and cheese, are controlled by the

Milk and Dairy Sufervision Act 1905. In addition to this, the sale of

milk is also controlled by the provisions of the Health Acts, including the

Pure Food Act 1905. Generally speaking, it may be said that the condi-

tions of production, including the inspection of the dairy herd, the manage-
ment of the farm, and the transport of the milk, are administered by the

Department of Agriculture, while the inspection of the milk during delivery

and the regulations with regard to adulteration and standards of purity

are administered by the Central Board of Health and the local municipali-

ties. Any clashing is avoided by the fact that the standards for milk are

fixed by the Food Standards Committee, a body appointed to advise the

Board of Health and the Minister of Agriculture on such matters, so that

uniformity of standard is secured throughout the State.* The Milk and

Dairy Supervision Act, with which we are immediately concerned, provides

not only for the inspection and control of the industry, but it also comprises

a very large measure of technical education for the farmer. The salient

features of the Act are as follows:—" Every dairy farm or dairy must

obtain a licence annually. A report from a supervisor or inspector setting

forth that the conditions of either the dairy farm or dairy are unsatisfactory

in character is sufficient to entail the refusal of the licence for the next

twelve months. Furthermore, the inspector may at any time prohibit the

use of any cow or the sale of milk or other dairy product, and very full

powers are given over all animals affected with notifiable diseases."

As the Act is intended ultimately to embrace the entire State, or a total

of about 1,000,000 dairy cattle, it is evident that if the inspection is to be

* The present standard is—fat 3-,5, non-fattv solids 8-5 : total solids 12.

5469. L
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more than a mere formality a very large staff is necessary to efficiently carry

out the duties of inspection. Under these circumstances, it was decided that

the idea of employing veterinary inspectors only should be abandoned, and
instead thereof the main part of the work should be carried out by a body
of men known as supervisors under the direction and control of a fully-

organized veterinary staff. Accordingly, the Act requires that each super-

visor must have had hand -fide practical experience in dairy farming and the

allied branches of agriculture, and shall be selected after written and prac-

tical examination by examiners appointed by the Governor-in-Council. In
such examination, special importance shall be attached to the practical part.

The Act further requires that each supervisor shall become personally

acquainted, as far as possible, with every owner of a dairy farm, dairy
or factory, and the conditions prevailing in the premises of every one
licensed under the Act. It is his dut}- to confer with or advise such owner
on matters connected with his farm vvhenever instructed to do so by the

authority administering the Act, and to inspect and examine all premises,

utensils and products, and also all animals and their food and water supply
on the farms.

The provisions of the Act came into force in the Metropolitan area,

Ballarat, Bendigo, and Geelong, on ist July, 1906. Other areas have been
brought under the operation of the Act from time to time. At present the

Act is in force in eighty -four out of a total of two hundred and six

municipalities in the State.

It will be seen from the above outline of the duties ot the supervisors

that the success or failure of the Act depends chiefly on the way in which
they carry out their duties. In their hands is the power, not only to efficiently

inspect the milk supply, but also to make or mar the prosperity of the

farmer. A satisfactory milk supply requires to be profitable to the producer
as well as clean and wholesome to the consumer. To produce good milk

is an expensive business, requiring a large amount of capital as well as a

high level of technical skill. The farmer must build up a high-grade

dairy herd, and pro\-ide suitable and sufficient food for them throughout

the year. Both these operations are amongst the most difficult in the whole
range of agriculture. It will, therefore, be seen that the union of instruc-

tors with inspectors is not an accident. Provided the supervisor can gain

the confidence of the farmer, he can do more to increase the health and
prosperity of the State than falls to the lot of the great majority of

citizens. The farmer has to be shown clearly that sound methods of agri-

culture are more profitable than thriftless ones. Tact and knowledge are,

therefore, prime requisites in the supervisor. While possessing only a

sound general knowledge of health and disease in animals, he must be able

to act as a veterinary scout to detect the first sxmptoms of disease, and
refer them for decision to skilled experts.

Appointment of Supervisors.

For public information it may be advisable to indicate in some short

detail the manner of selection of the supervisors, in order that an idea of

their qualifications for the positions they occupy may be gained.

The first examination was held in May, 1906, the Board of Exami-

ners appointed being Dr. Cherry, Director of Agriculture ; Mr. S. S.

Cameron, M.R.C.V.S., Chief Veterinary Officer; Mr. R. Crowe, Superin-

tendent of Exports ; and Cr. John Hancock, Dairy Farmer, Colac.
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Some months prior to the holding of the examination the following
syllabus of subjects for examination was prepared and published, and a
number of candidates took advantage of the opportunity of attending pre-

paratory classes established at the Melbourne Veterinary College for the

subjects contained in the syllabus :

—

Examination for Supervisors.

The examination for dairy supervisors will include written, oral, and
practical tests, and will require of candidates a knowledge of

—

Dairy Practice, including {a) stock management, the breeding, rearing,

feeding, and management of dairy cattle ; the composition and value of the

most important foods or food stuffs ; the factors which influence the yield

of milk, ih) Dairy farm management, including the preparation and culti-

vation of the land, and the subsequent handling and preservation of the

crops; pasture, water supply. {c) Milk and dairy produce, their charac-

ters, production, examination, preparation, and manufacture, methods of

handling and transit ; dairy utensils and appliances.

Dairy Sanitation.—{a) The arrangement and construction of buildings

and yards
; (b) disposal of drainage and manure

; (c) methods of cleansing

and disinfection.

Stock Ailments.—A sound knowledge of the notifiable diseases

under the Act, including {a) svmptoms and diagnosis
; {b) methods of

isolation ; and {c) quarantine and disease prevention.

Evidence of ability to verbally expound details and facts concerning the

above subjects, and to carry on inspectorial duties in a tactful and educa-

tional manner, will receive a special recognition in the examination.

No special text-books are prescribed, but candidates may consult the

following with profit :—Bailey

—

Princifles of Agriculture. Wing

—

Milk
and its Products. Year-Book of Agriculture for 1905.

Seeing that the examination of stock ailments will only cover notifiable

disea.ses, there is no book which deals with these alone in concise form.

Standard modern works which may be consulted for these diseases are Law,
Vet. Medicine, Vol. IV., or Bollar, Diseases of Cattle.

The examination, which extended over ten days, comprised :

—

{a) A
written paper. {b) An oral examination before the Board of Examiners.

{c) A practical examination on Knowledge of Stock, and the details of

Dairy Farming practice. Of 260 candidates who presented themselves

twenty-two passed.

In December, 1906, a second examination was held, and seventy candi-

dates presented themselves. The majority of these had been in attendance

at special classes for dairy supervisors conducted at the Melbourne Uni-

versity during the previous six months. These University cla.sses embraced

instruction, by means of lectures and demonstrations in the following sub-

jects :

—

{a) Animal Physiology, by Professor Osborne. {b) Bacteriology,

by Dr. R. J. Bull. (c) Principles and Practice of Dairy Farming, by

Messrs. R. Crowe, R. T. Archer and P. J. Carroll, (d) Diseases of Cattle

and Veterinarv Science, bv Messrs. S. S. Cameron, M.R.C.V.S., and W.
A. N. Robertson, G.M.V.'C.

The second examination was conducted on the same lines as the first,

with the result that of the seventy candidates twenty passed.

On appointment, the supervisors have been subjected to further training

in their duties, both by means of lectures and practical inspection work,

L Z
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each new supervisor doing his work for a time under the guidance of an

experienced officer, until sufficient! \ capable and familiarized with his

duties to be left to act alone.

The Ideals to be Aimed at.

The general results deduced from bacteriological investigations during

the past decade seem to point to the following facts :—(i) With good
administration, it is possible to obtain milk sufficiently clean to be delivered

to the consumer without either pasteurization or sterilization. Special

facilities for cooling are required in the summer. (2) The lactic acid

bacteria are beneficial rather than harmful to the human alimentary canal,

fj) Raw milk, provided it is sufficiently free from putrefactive bacteria, is

a better article of food than sterilized, or even than pasteurized milk. The
greater the temperature to which milk is exposed, the greater the destruction

of the most valuable food substances it contains, the serum albumen, and
the special compounds of iron, lime and phosphoric acid.

It is fortunate that the problem, of providing a satisfactory supply of

raw milk is simplified by the fact that the onlv common bovine disease that

is transmissible in the ordinary way to human V)eings is tubercle. All the

others may be avoided by cleanliness. This applies to typhoid fever,

and to the various forms of intestinal disorder that may V)e grouped under

such names as diarrhoea, enteritis, gastritis, &c.

Undoubtedly, the most up-to-date arrangements under which the milk
supply of a large town is handled are similar to what obtains in Copen-
hagen, Berlin, and a few other large cities. The milk is produced on large

farms, where the cows are well fed, housed, and grfx>med, and kept under
constant veterinary supervision. - The milk is cooled at once after milking,

and kept at near the freezing point until distributed. Special methods of

filtration, pasteurization, &c., are carried out as circumstances direct. Con-
trasted with some such method as the above, it may be said that the Mel-
bourne milk supply comprises about 1,400 dairies, supplied by 40,250 cows
on 3,200 farms. There is no large organization which is likel\- to control

any appreciable percentage of the distribution. Manv of the most progres-

sive farmers are comparatively wealthy, and do not look upon dairy farming
as offering inducements much l>etter than those offered by other less exacting

branches of agriculture. Neither municipalities nor philanthropic insti-

tutions have established either model dairv farms or distributing centres.

Cold storage, though freely available, is utilized to the extent of onlv a
few hundred gallons a day during the summer months. If the quality of

a city milk supply may be judged by the incidence of gastrointestinal

disease in infants, that of Melbourne was just middling—there was undoubt-
edly much room for improvement, but on the other hand, there were no
great abuses calling for reform. Under these circumstances it was felt

that a judicious system of in.struction, with inspection, would probably,

achieve the l>est results. That, while a greatlv improved milk sujjply would
be secured, the business could at the same time be made mf)re profitaVjle

and attractive for the farmer.

The conception of the milk supi>ly to be aimed at, then, comprises
healthy, well-fed cows, cleanliness, rapid cooling, and i^rompt delivery,

and, in addition, good, general management, so that the farm becomes a

centre of progressive prf)Six;rity. In manv countries, the enforcement of

healthy cows and clean milk would comprise the .sum of the duties of the
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local or general health authorities. In Victoria, on the other hand, we are

so accustomed to the State taking an active part in the everv-dav life of

the community, that interference in all the directions indicated is recognised

as being quite within the functions of a public department. Accordingly,

we have made a commencement by obtaining systematic information on the

following points :

—

{a) Concerning Dairies.—(" Dairy " includes every business connected
with the storage or distribution of milk.) Situation and municipal dis-

trict ; daily distribution of milk ; districts in which the milk is distributed

;

farms from which the milk is obtained ; quantity supplied ; how delivered

to the dairy ; how retailed or distributed ; number of employes ; number of

customers ; milk storage ; sanitary condition of premises, utensils, &c.

{h) Concerning Farms.—Situation and area; area cultivated; number
of employes ; number of cows ; daily milk yield ; disposal of produce ; food
supply ; acreage and variety of crops grown ; quantities, kind, and cost of

fodder purchased ; water supply ; milking methods ; storage of milk ; con-

dition and management of cows ; health of stock ; deaths of cows during

previous twelve months ; number of abortions and notifiable diseases in

cows; sanitarv conditions of premises, including cow-shed, drainage,

manure disposal, dain*- utensils, and machinery.

A confidential report is also attached, showing the recommendations
made by the supervisor, and his remarks on the observations made during

the visits of inspection. The reports on subsequent visits show the extent

to which the recommendations have been carried out.

One of the all-important qualifications for the position of supervisor is

tact. We wish him to get on such terms with the average farmer that his

visit is welcomed. Instead of making the inspectorial part of the duties to

be the onlv object of his visit, we wish the educational factor to be kept

prominently to the front. If possible, he is to become the friend and

adviser of the farmer. Hence the term " supervisor " was adopted, rather

than " inspector." As far as possible, three inspections of all farms are

carried out each year, but the administration of the Act is elastic enough

to enable us to treat each individual farmer on his merits. In order to keep

some men up to the mark it is necessary to pay frequent visits at short

intervals. The majority of farmers, however, show every desire to conform

with the requirements of the Act, and in several districts the supervisors are

sent for by the farmers for purposes of consultation, so that nearly the

whole of their time is occupied in attending to these calls. It will be seen,

therefore, that we have secured a body of men as supervisors who give

ample promise to realise in this respect the spirit in which the Act was

framed.

The Work Accomplished since 1906.

Three points have been kept before the supervisors as matters of primary

importance—to secure clean milk, to encourage better provision for feeding

the cows, and the elimination of disease from the udders of the cows. Each

of these requires separate consideration :

—

(i) Clean Milk.—This means practically the control of the number of

bacteria in the milk at the time it is delivered to the consumer. Leaving

for the moment the question of the micro-organisms of specific diseases, the

first great source of contamination is the little particles of cow-dung which
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find their way into the milk pail. These fall from the hairs of the udder
and adjacent parts of the cow, are introduced by dust and flies, and are
transferred from various parts of the animal by the hands of the milker.

By focussing attention on these points, we have endeavoured to materially
reduce the initial dirt contents of the milk. Each supervisor sees the
milking carried out at one farm at least, every morning and evening. The
cooling of the milk is carried out by passing it o\er a gridiron or cone
cooler, the vv^ater for this process being, as far as practicable, obtained
from underground tanks or wells. This supply is much colder during the
summer months than that obtained from the Yan Yean or other city water
supply. The milk room, where the c(x>ling is carried out, is usually built

at a distance from the cow-shed, and air disconnection is always insisted on.

No regulations ha\-e been drawn up to control the conditions under which
these and similar points are carried out, but each case is decided on its

merits. With regard to dairies, very satisfactorv progress has been made
in bringing them up to a good standard of efficiency, and special efforts have
been made to have the milk kept in well-ventilated rooms or cupboards,
where it is safe from the flies. I am informed that, in spite of the abnor-
mally hot summer that we have just passed through, the incidence of infantile

diarrhoea and other milk diseases has been unusually light this season. It

may be premature to claim that this result is due in some measure to the

efforts of the Department of Agriculture, but it is certain that the work of

the supervisors has been directed with the specific object or accomplishing
this end.

(2) Witli regard to the steps that have been taken to imijrove the general

system of farm management, particularly in regard to the feeding of the

cows, the details are perhaps not of suflficient interest to medical men tO' war-

rant more than a passing remark. The teaching of the Department is to the

effect that little progress can be made in general agriculture while farmers
depend exclusively upon grazing. Pa.stures mav be important, but pastures

must be supplemented bv provision made b\- the use of the plough. The
cultivation and the conservation of fodder crops either dried or in the form
of silage are steadily inculcated, and the production on the farm of food

materials rich in protein is looked upon as one of the all-important condi-

tions to the economical production of milk. The teachings of physiology

are translated into practical axioms for the farmer. The increase during

the past twelve months of the area under fodder crops from 35,000 acres

to 64,000 acres is perhaps an indication that Victorian farmers are taking

this lesson to heart.

(3) In order to dete;-t disea.se in the udder, each quarter of the organ is

very carefully examined at least twice a year. Any suspicious cases are

prohibited for the period of fourteen days, during which time, or as soon

after as possible, an inspection is made by one of the veterinary officers,

and the prohibition either made permanent, removed, or extended. In

doubtful cases the tuberculine test is used. If a cow is permanently pro-

hibited, she is branded accordingly.

The Act does not confer any power to kill diseased animals, but on the

other hand, the value of dairy cattle in Victoria is seldom so great as to

warrant a farmer keeping them when once they have been permanently pro-

hibited. Thev are, therefore, almost invariably slaughtered under super-

vision, and in nearlv every case, a post-mortem examination is made in

order to verify the diagnosis by a member of the Veterinary Staff.
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Besides the contagious (notifiable) diseases, the supervisors also have the

power to prohibit the use of a cow on account of any condition, local or

general, likely to cause the production of unwholesome milk. They have
been instructed to prohibit for acute simple inflammation of the udder, and
this of course includes abscess. This brings me to speak of conditions of

the udder that are perhaps not well known to medical men.

The general idea is that milk draw'n from the healthy udder of a cow,

after the first few strains are rejected, is absolutely sterile. As a matter of

fact, each quarter of an udder has to be separately tested before this point

can be settled. The comparatively large duct, and the fact that a drop of

milk often oozes from the teat, lead to bacterial infection in a considerable

proportion of cases. Generally, such infection does not extend beyond the

ampulla or milk reservoir at the base of the teat ; but in other cases, the

micro-organisms are able to establish themseh'es, and set up conditions

ranging from slight interference with the milk to acute inflammation of the

udder.

Although what may be called living milk has a phvsiological power to

inhibit the growth of many kinds of bacteria, it is not surprising to find

that occasionally lodgment may be effected by species that are able to grow
in the udder. " Coccal " cows have been well recognised for a number of

years, and it is probable that the normal source of lactic acid bacteria is

the interior of apparently healthy udders. Bacteria may, therefore, be

present without causing any symptoms ; or they may cause merely partial

coagulation of the milk. On the other hand, the symptoms may range from
simple swelling without heat or tenderness up to the formation of an acute

abscess. Furthermore, all these degrees of interference with the normal
function mav become chronic. It is the destruction of the secreting cells

by an inflammation, often of slight severity, that causes the ordinary

'"caked" or " lost' quarter. Hence there is room for wide differences

O'f opinion as to the precise degree of abnormality which warrants j)rohi-

bition. The supervisor has instructions to prohibit only in cases in which

he can justify his action. All cases of acute inflammation are, therefore,

included, and a number of passing affections of a transient nature. About
one-half of the prohibitions are subsequently removed by the veterinary

oflficer. The interests of both consumer and producer are thus conserved.

The one is not supplied with milk during the acute stage of any attack,

while the use of the cow is ultimately preserved to the farmer.

I think it may be claimed that our system of supervision is a success.

No system of inspection is of any value unless it is thorough. For
thorough work, one man is required for every five or six thousand cows.

The question of cost is, therefore, an all-important one. At present the

annual fee of sixpence per cow, together with the registration fees from

the dairies, covers about two-thirds of the total cost of administering the

Act. The time of the veterinary staff is conserved, and their energies con-

centrated on the animals that require special attention. At the same time,

the visits of these oflScers form a good check on the way the supervisors

do their part of the work.
From the subjoined table, it will be seen that out of 72,000 cows at

present under the operation of the Act, only (id per 10,000 have been found
unfit to yield milk for human consumption on account of disease.

Tubercle was discovered in less than 2 per 1,000, and in exactly one-half

of these cases was the udder affected. In contrast with this remarkable

absence of tubercle, there has been discovered an equally remarkable
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prevalence of actinomycosis of the udder. This condition is rather more
common than tubercle (seventy cases as against sixty -one). The diagnosis

has, in every instance, been verified by microscopic exammation at the

Bacteriological Laboratory at the University. Mr. Cameron, Chief

Veterinary Ofiicer, in drawing attention to this condition in a recent report,

concludes as follows :
—

" I have said that the publication of this information will most likely

arrest the attention of scientists. This, for the reason that, so far as I can

ascertain, such an extraordinary prevalence of this condition of the udder
has not been elsewhere recorded throughout the world. It may be that we
have experienced an unusual epizootic of the condition. At first, I was
inclined to think that the condition might have been associated with an

unusual prevalence of vesicated teats during the previous spring. But the

finding of the condition has been continuous throughout the year, and seems

likely to continue so. Indeed, I am being gradually driven to the conclu-

sion that it is not so much the prevalence of udder actinomycosis that is

unusual, but rather that it has been unusual for it to be discovered. In this

connexion, it may be questioned whether there has been elsewhere so careful

an examination of the udders of milking cows made in such large numbers
within such a period as that under review. In any case, the whole matter

of this discovery of an unexpected prevalence of udder actinomycosis is

interesting, and is worth v of further investigation, which it is intended shall

be carried out at the earliest opportunity."

The result of the inspection of 72,000 cows for the year 1906-7, and the

first eight months of 1907-8, is as under :

—

Prohibitiotis and Results of Post-mortem Examinations :—
1900-7. 1907-8 (8 months).

Cows prohibited ... ... ... 1015 ... 654
Cows examined by veterinary officers ... 917 ... 734
Prohibitions removed ... ... ... 415 ... 344
Prohibitions extended ... ... 235 ... 143
Prohibitions made permanent ... ... 256 ... 220

Cows destroyed ... ... ... 115 ... 187

Results of Post-mortem Examinations

:

—
Tuberculosis, systemic ... ... 28")

^^Ifio
Tuberculosis, mammary ... ... zj \

^^ '"
34 / "

Actinomycosis, systemic ... ... ^^11 '^i c8
Actinomycosis, mammary ... ... 27 J

^^ '"
43) '

Mammitis ... ... ... ... 15 ... 15

Tubercle and Actinomycosis ... ... 3 ... 5

Miscellaneous ... ... ... 4 ... 7

Before concluding, I may point out that the Act enables a model dairy

farm and dairy to be established in each milk area or municipal district.

There is no reason why model distributing centres should not be estab-

lished in the poorer parts of the city and suburbs, and I am in hopes that

before long the Dejjartment will establish a numl)er of model farms.

Addendum.

Since the above paper was read. His Excellency the Governor and Lady

Talbot, who have long been interested in the question of a special milk

supply for sick children, have suggested that advantage should be taken

of the present opportunity for launching such a scheme on a- small scale.

With the view, therefore, of focussing the points for di.scussion at the next
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meeting of the Victorian Branch of the Association, the following scheme
is submitted. It is practicable, capable of being taken in hand at once, and
lends itself to future extensions :

—
Outline of a Scheme for a Model Milk Supply for Children.

(i) Arrange with one or more specially selected and approved suburban
dairy farms to supply the milk under proper supervision. To immediately
strain and cool it as far as practicable, and deliver it at one of the citv

railway stations or other depot within an hour of milking.

(2) Arrange with the University Bacteriological Laboratory to chill

(pasteurizing if necessary) and bottle the milk. Returned bottles to be
cleansed and sterilized.

(3) Arrange with the Children's Hospital and other institutions to dis-

tribute the milk, chiefly to out-patients. Milk to be paid for at current

rates, except under special circumstances.

(4) Arrange for quick transit in insulated cases from railway station

to Laboratory, and from Laboratory to distributing centres by cab or motor
van.

To start with, probably fifty gallons a day will be required. The sale

of the milk at 5d. per quart should pay for the purchase of the same at sav

IS. per gallon, after making full allowance for free distribution and waste.

The plant at present at the Laboratory would meet all requirements until

the consumption largely increased, and more distributing centres are in

operation.

EXPERIMENTS ON THE HEATH LAND AT
PORTLAND.

F. E. Lee, Agricultural Siiperintciidciit.

It is a matter of surprise that, hitherto, so little attention has been

paid to the agricultural possibilities of the extensive areas of sandy land

which border our coast line. In the extreme South Western corner of

Victoria, in the neighbourhood of Portland, is to be found a large area of

this character, bearing a dense growth of what is known as " heath,"

interspersed with small belts of timber. Although one of the very earliest

settlements, the residents of the town have up till quite recently depended
more upon maritime industries than upon agricultural pursuits. Remote
from Melbourne the district, although favorablv known as a watering

place, attracted little or no attention as a field for agricultural develop-

ment until the disastrous drought in 1902. Stress of circumstances in

the northern districts, and the search for food for starving stock resulted

in the Portland district being invaded bv farmers from the Wimmera and
^Lallee. The possibilities of the heath land were not long in becoming

recognised. Xew ideas and methods of handling the heath were intro-

duced, with the result that a number of properties changed hands, and

what had formerly been dense thickets of scrub soon became arable land.

The writer was invited by the member for the district, Mr. Hugh Camp-
l)ell, M.L.A.. to personally inspect the heath areas and report upon the

soil potentialities.
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Analysis of Heath Soils.

Samples selected from representative situations showed upon anahsis
potential fertility of no mean order as under :

—

Chemical Anali/sis.

Area
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An Experimental Field Established.

In order to demonstrate the possibilities of the heath land to produce
crops with the aid of artificial manures, an area of 6 acres on the Bridge-
water Road was placed at the disposal of the Department by ^lessrs.

Edwards Bros. The site is typical of the heath land. About 20 chains
of drains were opened up to a depth of 2 feet, into which tea-tree poles

were placed, then covered with heath tops and the sand filled in again.
The drains acted splendidly and the discharge of water throughout the
winter months was most satisfactory. A ton of lime per acre was also
applied to the land, two or three months prior to the seed being sown.
In October, 1907, an acre each of rape, potatoes, sugar beet, maize,
sorghum and Japanese millet, was planted. The area was divided into
four equal sized sections at right angles to the direction of the crops and
the following manure applied :

—

Section A.

—

\\ cwt. superphosphate per acre.

B.

—

-\\ cwt. superphosphate and f cwt. sulphate of
ammonia.

C.—No manure.
D.—bame as B with the addition of 45 lbs. potash

sulphate.

GENERAL VIEW OF 1 ilK KX TKRl M KM Al, Jlhl.D, SHOWIaG SURROUNDING

SCRUB AND SAND DUNES WITH MARRAM GRASS PLANTATIONS IN THE
BACKGROUND.

The Objectives of the Experiment.—The constitution of the field

was designed to serve the interests of the sheep owner, dairy farmer, and

general farmer by demonstrating that the crops necessary for the success-

ful carrying out of these industries could be profitably grown. A definite

scheme of rotation is also provided for, and as the experiment progresses,

the crops will be alternated and new classes of crops introduced. As

far as can, at present, be judged the end to which land of this character

can most profitably be put is—dairying, fattening stock and mixed farm-

ing. The restoration of the necessary vegetable material tO' the soil can

only economically come about through the agencies of stock and crop

residues. Cereal cultivation is not likely to be permanently profitable on
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account of the proneness of the climate to induce rust and other fungus

diseases. One factor which must to a large extent influence the future

method of working the land in question is the already established Freezing

Works which can absorb without difficulty all the fat lambs, beef, pigs,

g
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prejudicial to maximum returns in the first year. The results, however,

from some of the crops are distinctly encouraging as under :

—

Crop.
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D, which was destroyed by kangaroos and rabbits, are not availab'e as

there is every reason to believe that the additional potash manure would
have materially increased the potato yields as was found to be the case

with the fodder crops.

Effects of ^Ianures on the Quantity and Quality of Potatoes.

It is satisfactory to find that, without exception, e\ery \ariety of potato

has responded uniformly to the manure dressings. The average returns

from section A show that i| cwt. of superphosphate has produced 2 tons

II cwt. of potatoes. Section 13 with the same amount of superphosphate,

plus J cwt. of sulphate of ammonia, has increased the yield to 3 tons 6 cwt.

Section C, without manure, has only produced 19 cwts. per acre. In other

words a dressing of \\ cwt. superphosphate and f cwt. sulphate of
ammonia—costing 15s. per acre—has been shown to be able to produce
2 tons 7 cwt. of potatoes over and above the yield of unmanured land.

potato crop, examining tubers.

Even at the worst of times potatoes are rarelv worth less than 30s. per

ton, so that what might appear to be a relatively costly application of
manures can be justified with potatoes at bed-rock prices.

As regards the action of the manures on the size of individual tubers,

the classification into "marketable" and "unmarketable" clearly shows
the advmtage of intelligent manuring. For example the proportion of
the former to the latter in each section is as follows :

—
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3 cwt. of marketable tubers for everv i cwt of unmarketable and in

Section C, nearly 2 cwt. of unmarketable for every i cwt. of marketable.

Detailed criticism could hardly go further than this.

Mr. Seymour, Potato Expert, who had charge of this section of the

experiment, in his report says:—"The results of the experimental plots

on heath land at Portland may be considered very satisfactory, the yields

of some \arieties being very good—showing a ready response tO' the manure
dressing. The tubers were well grown, tvpe perfect. Two varieties were

tested for cooking quality at the A.X.A. Exhibition with the following

results :
—
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V\ nen one vie\vs the uninviting nature of the adjacent country and
then turns to the small cultivated plot the contrast is remarkable.

That better results will ensue from the projected work than has already

been the case, I am confident, and the knowledge already gained will form
an excellent basis for similar operations on the part of the new settler

on the heath land.

STRAWBERRY CLOVER.

IF. Younger, Dairy Supervisor.

Strawberry clover is indigenous to South Europe and North Africa ; to

Persia; the Canary Islands and Azores. Since its introduction to South
Gippsland it has spread over many thousands of acres and in that part is

considered far superior to any other grass grown there. It is continuous

in growth and is distinct in appearance from all other varieties, being of a

trailing habit and having much smaller leaves. Strawberry clover was

first introduced into South Gippsland by the late Mr. George Black, of

Tarwin Meadows, and has proved its exceptional fattening qualities by

the fact that the stock from this estate have for many years realized the

highest prices in the Melbourne yards. It has also been planted by

residents and adjoining landholders who regard it as the best grass for

dairying. It Avill hold its own against any other grass in flats, swampy
land, wet or marshv places ; stands flooding, even with brackish tidal

waters, and grows much fodder during summei'. Horses prefer it tO' all

other grasses.

Propagation of strawberry clover can be effected in two ways^—either

by portion of the root or by seed ; the former, however, is the most satis-

factory and is generally adopted. It will grow from a small root, if

necessary, but a piece about 3 inches square is best, a little more or less

being of no consequence. In planting it among ordinary grasses hoe up
a piece of sod to the depth of a few inches. Place clo'ver sod in this hole

and firmly press it into the broken soil. Plant about every yard and in

two years, where the situation is at all favorable, the clover will have
worked its wav completely through the grass, meeting at all points. It

spreads with seeds mostlv through the dung of animals ; in fact, the seeds

apparently germinate much more satisfactorilv in this way In land that

is cultivated for the reception of the plants the roots are cliopped up into

small pieces, sown broadcast, and rolled in. The smallest portion will

grow.

Plants can be obtained in quantities, from a sack upwards, at 15s.

per sack, delivered at Tarwin Railway Station. A sack of first class

plants, that is strong stems not too many leaves, should give at least

2,000 plants. Seed can be obtained from Melbourne seedsmen at 6s. per

!b. in the husk.

This valuable grass would undoubtedly flourish in the valleys of the
Yarra, Goulburn and other districts, where, as yet, it is practicallv un-
known and would greatly improve the pastures and increase the carrving

capacity of the lanu.
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DISEASES OF THE SKIN.

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer.

Xon-Parasitic Skin Diseases.—Hidebound and Chafing—Itch (j/ruritis)—Nettle Eash or Urticaria

—

Eczema, Simi^le Eczema, Scaly Eczema, Rain-rot in Sheep—JIud Fever—Mallenders and Sallenders

—

Crackecl Heels—<_!rease (Pustular eczema)—Warts or Anyleberries.

I. NON-PARASITIC SKIN DISEASES.

Hidebound and Chafing.

The term " hidebound " is applied to a condition of the skin in which
it is dry, harsh and tightly drawn over the subcutaneous structures instead

oi being soft, pliable and easily grasped by the hand. Such a condition is

an indication of unthriftiness and wasting ; it is especially marked in

diseases of the digestive organs {e.g. worms) and in the emaciation stages

of tuberculosis or other chronic disease in cattle but may occur as a

symptom in many other diseases. When in this condition the skin is

particularly liable to "chafe" and the hair becomes easily rubbed off

where\'er it is exposed to harness friction.

Treatment.—Obviously the most rational treatment is to overcome the

disease of which hidebound is a symptom ; but in those cases in which
n<> serious sy.sfemic disturbance exists an attempt should be made to

improve the general tone by the giving of tonics and by dietetic alteratives.

The mucilage of linseed is particularly valuable in such cases. It is made
by boiling a pound of linseed in a gallon of water over a slow fire until

a thickish slime is formed, of which half a pint or a pint may be given

mixed with the feed at the evening meal. 'Carrots, green-stuff, and
boiled barley are also useful. Such like "changes" should be supple-

mented by the giving of skin tonics of which Fowler's solution of arsenic

is perhaps the best. Fowler's solution may be made by boiling together

I J drams each of arsenic and carlx)nate of potash in one pint of water

until dissolved, the resulting solution teing made up to one pint by the

addition of water. Do.se—one tablespoonful in feed twice daily.

As an external application for chafes nothing is better than a liniment

composed of equal parts of olive oil and water, emulsified by the addition

of a lictle carbonate of soda.

Itch or Pruritis.

Itchiness is a symptom of some disease or affection of the skin itself

or of some internal (bowel) irritation. For example—itchiness of the tail

is often symptomatic of worms {oxyuris vermicidaris) in the rectum, and

It is a frequent symptom of indigestion and of intestinal worms. It is also

present in mange, lousiness and other skin diseases. Want of grooming

by allowing the accumulation of scurf and dirt is a frequent cause of

itchiness of the tail and mane.
For the subjugation of itchiness the cause must be ascertained and

removed ; if arising from mange the acaris must be destroyed ; if from

intestinal worms these must be evacuated (see treatment for intestinal

worms given later). To rid the mane and tail of scurf and dirt an excellent

application is a smartly shaken mixture of kero.sene (four tablespoonsful) and

water (one pint). This .should be rubbed in at the base of the hair which

should then be well brushed and combed. To allay itchiness of the skin
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prussic acid lotion is most efficacious—two drams of prussic acid to a quart

of water is sufficiently strong. It should be sopped on to the itchy part

two OT three times a day, and being a deadly poison care should be taken
mat it is not allowed within the reach of other animals or children. When
used for dogs it is necessary to muzzle the animal so that he may not lick

the part otherwise fatal poisoning will result.

Nettle-rash or Urticaria.

This acute affection of the skin is manifested in the horse, dog and
pig. In the latter animal it has been mistaken for swine fever on account
of the skin lesions, but on observation for a dav or two such a mistake is

inexcusable.

/.

THE BLEBS OF NETTLE-RASH.

Symptoms.—The characteristic symptoms are manifested very sud-
denly. I'here may or may not be a preceding itchiness. The skin becomes
covered wath elevated " blebs'"' (vesicles) or boils exactly resembling those
produced by a nettle-sting {urtica=-di nettle). The skin of the neck and
shoulders is usually first affected, then that of the back and buttocks.

The boils vary in size and may coalesce forming blotches or raised

patches the size of a man's hand containing a watery or serous fluid. The
hair on the elevated parts is raised and when the hand is passed over the
surface of the skin a " hobnailed " impression is felt. As a rule the

symptoms subside as rapidly as thev appear and in the course of a day
all is well again.

Causes.—Nettlerash frequently occurs on abrupt change of diet

especially in gross or full-feeding animals ; indigestible or unusual food
is a common cause. In man the eating of fish sometimes precipitates an
attack. me disease also occurs along with catarrh, jaundice or other

derangement of the digestive tract. In all these cases it is probable that

the condition arises from irritation- of the skin from abnormal sub-

stances circulating in the blood which have been absorbed from the
alimentary canal. A sudden chilling of the skin when the bodv is over-

heated often results in the development of the disease. In this case it
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would appear to be not so much due tO' the irritation of the skin by cold

as to the retention of injurious substances in the body under the influence

of cold which would otherwise be eliminated by the skin or excretory

organs.

Treatment.—A laxative saline drench should be given and usually

this is all the treatment required. If the irritability of the skin is excessive

the prussic acid lotion recommended for itch may be given.

Eczema.

Excepting the conditions specially dealt with in this chapter all skin

affections of an inflammatory or irritative character may for practical pur-

poses be classed as eczemas. They are known under dift'erent common
names such as prickly heat, summer mange, blood boils, heat pimples,

dandruff, and they may be scientifically divided into lichen simplex, the

diffuse form of eczema when the pimples are scattered ; herpes when the

pimples appear in patches ; strophulus when the hair is shed and bare

patches of skin left
;

psoriasis and pityriasis when the disease assumes a

chronic scaly condition.

In Simple Eczema there is an eruption of small pea-like pimples on

the surface of the skin at any part but most commonly on the sides of the

neck or shoulders, the flank and inside the thighs, and at the root of

the tail. At first they are simply small hardish elevations but soon they

become filled with a watery fluid (serum) and form "vesicles." These may
either dry up or burst leaving a scaly scab which peels oft' in a few days.

Sometimes the vesicles become transformed into pustules containing matter

(pus) and ill-looking sores are formed while healing.

Causes.—" The disease appears to be brought on by some influence

which interferes with healthy action of the skin such as checked perspira-

tion, errors in feeding, irritation from wearing woollen or dirty clothing

or from dirt being allowed to accumulate on the skin, want of grooming,

a heated state of the system, or by infection. In .some cases its cause

appears to be constitutional, in others local." (Hayes). The affection is

common at the change of the seasons, spring generally, and some horses

suffer year after year about the same season.

Treatment.—Horses on hard feed should be changed to laxative diet

consisting of grass or other green feed and a daily bran mash with which

from two to four ounces of Epsom salts may be mixed. As a local appli-

cation a little glycerine may be applied or the olive oil and soda emulsion

previously recommended for "chafes." When pustular sores " form,

Tincture'of Creolin (creolin i part, methylated spirits 15 parts) forms an

effective dressing and it also has a marked effect in stimulating the growth

of hair. In obstmate cases arsenic in the form of Fowler's solution

(page 338) mav be given as a skin tonic and alterative powders containing

an ounce of Epsom salts and half an ounce of sulphur are also advan-

tageous.

For eczema in the dog (in which animal the disease may vary from a

slight vesicular irritation to a condition of extensive suppuration or great

thickening and encrustation of the skin) internal treatment with Eowler's

solution of arsenic (5 to 10 drops per day in the drinking water) should be

accompanied by the application of zinc ointment in early cases or Iodide of

Sulphur ointment in confirmed and intractable cases.

Scaly Eczema {psoriasis and pityriasis) is a chronic condition of the

skin characterized bv the formation and continuous peeling of dry
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branchlike scales. The affection is mostly localized at the base of the

mane, root of the tail and about the neck, shoulders and croup.

Treatment.—Local applications dO' not appear to do much good.
The disease must be attacked through the system and after a cleansing of

the bowels by a purgative or laxative medicine (page 157) a course of tonics

(arsenic and sulphur alternated) is the best possible treatment. Care
should be taken in grooming not to irritate the skin and only the softest

brushes and cloths should be used.

Rain Rot in Sheep.

This is an eczematoiis condition of the skin of sheep occurring in poorly

fed animals with sparse wool. The surface skin of the neck, shoulders,

back and tail becomes softened by rain or dampness. A thickening of the

the skin follows and may be accompanied by- the formation of vesicles and
scabs. The wool is likely to fall oft' and there is great itchiness.

Treatment.—In mild cases the aft'ection disappears as soon as the

rainy season is over. If this does not happen the parts should be dressed

with Tincture of Creolin (page 343) or one of the ointments recommended
for eczema in the dog.

Mud Fever.

This is really an eczema of the skin of the legs, flanks and abdomen
of horses, arising from the irritation of mud and dirt or the application of

cold water when the skin is in a heated or blood-flushed condition. The
skin becomes harsh and dry and scurfy and pimples may form and be
succeeded by scabs. The affection is seldom seen in horses whose legs are

not clipped or washed.
Treatment.—A laxative drench (page 157) sho^uld be given and emol-

lient dressings (oil and soda linament, page 338) applied.

Mallenders and Sallenders.

These are terms applied to an eczematous condition of the flexion

surfaces of the knee and hock (the back of the knee and the front of the
hock). They are often caused by want of care in the application of blisters

in the region. In all cases of counter-irritants being applied to the limbs
the skin of the bends or flexures of joints should be protected by smearing
with vaseline or other greasy substance. On becoming established eczemas
in these situations assume a special character and are more difficult to

cure. The thickened skin on account of the movement to which the part

is continually subject is formed into folds between which crevices or
cracks occur. The edges of these cracks become inflamed and covered
wuth dry scabs. The hair stands erect and often falls out. If not quicklv
healed the condition becomes chronic and a scaly exudate is continually
formed or the trouble may develop into a localized " grease."

Treatment.—This will vary with the stage of the disease but as

a rule the treatment recommended for " cracked heels " and for " grease "

is successful.

Cracked Heels in Horses.

By cracked heels is understood an irritable and inflamed condition of
the skin of the horse's heels. It is associated with heat, tenderness, and
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cracks or crevices more or less severe, from which a serous fluid oozes, and

dries as a scab or scurf on the borders of tlie cracks. This scurf, if

allowed to- accumulate, acts as a continual source of irritation, and prevents

tne crack from heahng.

Causes.—Coarse-haired and beefv-heeled horses have a constitutional

tendency to this and allied affections, and their heels are always somewhat
of a trouble to their owners. Another predisposing cause may be found in

errors of diet—the use of mouldy or mustv hay. Hard-feeding, too, with-

out exercise, will cause a congestion of the skin of the heels which only

needs the excitmg cause of a little dirt, urine, or other irritating agent, to

develop into cracked heels. Sometimes cracked heels are caused by the

chafing of a tether rope or the ropes used in casting for operations. By far

the most common cause, however, is the practice so much in favour with

grooms ot washing horses' legs. It is not so much the washing either, as

the neglect to thoroughly dry the legs afterwards. Except a good reaction

is caused by drying with sponge and towel and hand-rubbing or bandaging,

the skin of the heels, especially the hind ones, being so far removed from

the centre of circulation, becomes cold and chilled, and slightly swollen and
tender. On exercise the swollen skin bursts, as it were, and the cracks

thus formed at the parts where the skin is most flexed; viz., in the niches

at the back of the pastern. Another evil attendant upon washing is the use

of soft soap, the lather of which, in addition to being difficult to wash off,

is extremely irritating. Soft soap is made from potash, which is infinitely

more caustic than soda, the basis of hard soap, so that hard soap only

should be used. Equally essential is it that the heels should be rubbed

thoroughly dry. On account of the great prevalence of cracked heels in

white-legged horses, it has been contended that white skin is weaker and

more easily inflamed than colored (pigmented) skin. It is more reasonable

to assume, however, that this prevalence of cracked heels on white legs is

the result of neglect after washing. For the sake of cleanliness and

appearance, white legs are washed more often. They are thus more

frequently exposed to the most common exciting cause.

Treatment.—The object to be aimed at is the abatement of the irrita-

tion, and for this purpose the scab or exudate which forms round the cracks

should be removed with the fingers as often as it forms. An emollient or

softening and healing ointment should be applied, not only after the day's

work is over, but also before the horse starts his day's work in the morning.

Lead liniment (Goulard's extract one part, olive oil eight parts) is a good
application. Ordinary zinc ointment will relieve the irritable condition of

the skin, and promote healing of the cracks. Zinc ointment with iodoform

(one part to eight) is even better and more likely to effect a cure than

most other agents, provided its use is combined with the recommendations

before stated for prevention. When the cracked surface is raw or when

the weeping is excessive some dry wound dressing should be applied (see

page 156) and it is a good plan to alternate zinc oxide powder with an

emollient ointment according as the cracks are moist or scabby. Stocking

of the legs by hard feeding and want of exercise should be avoided.

Grease (Pustular Eczema).

Grease is an exaggerated condition of cracked heels extending beyond

the hollow of the pastern and perhaps invading the skin as high as the

knees and hocks or even above.
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Nature and Causes.—Some horses appear to be constitutionally pre-

disposed to grease and it mostly occurs in hairy -legged horses of the
heavier breeds and in them the affection is much aggravated if, from lack
of tone or want of exercise, the legs are allowed to become stocked. Given
such a predisposition, the causes which have been described as likely to

induce cracked heels in other horses, particularly prolonged exposure to wet
and cold, will set up an attack of grease. A large part is played in the ex-

tension of the disease by the irritant moisture which exudes from the already
affected surface as also by the accumulation of scurf and filth and by
the splashmg of urine in stables with insanitary floors. Indeed, grease
may be aptly described as a typical local filth disease. The clipping of
the hair at the back of the fetlock and pastern predisposes to grease, as

when this is done the natural protection for the skin is removed and ex-

posure to cold, damp and dirt is brought about. In some cases the skin

becomes enormously thickened and warts form in abundance all over the

affected surface (grapy grease). The affected parts may suppurate and the

discharge isi usually very foul and sickening.

Treatment.—In mild cases the treatment recommended for cracked
heels may be effected, when there is much hair the dressing of the part

thoroughly with an ointment is a tedious matter and astringent lotions or

liniments (see page 194) are more likely to be effected. If the discharge

is foul the parts should be washed with hard soap lather and some dis-

infectant such as Condy's fluid applied before the healing dressing is

put on.

Treatment often necessarily extends over a long period and it is found
advantageous for the dressing to be changed everv few davs. That this

may be done the following list of dressings is given :

—

Tincture of Creosote (i part creosote to 6 methvlated spirit).

Strong Tincture of Creolin (i part creolin to 6 methylated spirit).

Tincture of Sulphuric acid (i part acid to 15 methylated spirit).

Solution Chromic Acid (i part acid to 9 methylated spirit).

White Lotion (see page 159).

Powdered Wattle Bark.

Oxide of Zinc and Powdered Starch, equal parts.

Oxide of Zinc and Powdered Charcoal, equal parts.

Warts or Angleberries.

The so-called warts or angleberries which affect horses and appear as

nodulated masses on the skin of the inner aspect in the region of the

thighs and arms, and on the nose and face are really fibroid tumours con-

tained in a capsule out of which thev mav be easily " flipped " on incising

with a sharp blade. In some cases on account of surface friction they

become sore and ulcerated on the surface and the contained tumour or
" kernel " becomes grown tO' the skin by productive inflammation. In these

cases the most effective treatment is to tie a tight ligature round the base

and allow them to slough off. When the base is diffuse so that it will not

hold a ligature the growths may be removed by dissection with the knife

or by the application of strong caustics or the hot searing iron.
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SHEEP FEEDING.

H. IT'. Ham. Sheep Expert.

Although by the time this article is published the necessity for feed-

ing sheep may be past, a few facts will, nevertheless, be of interest. It

must be admitted that at intervals nothing is more certain to come than

drv spells. One of the chief points in good management is to have a

supply of fodder in some form or other; but it is equally important

to commence feeding in time. With manv who have the fodder by them
the temptation is to hold off fox rain, until forced to feed, and then it

is a matter of feeding heavily.

Heavy feeding is always accompanied by a waste of fodder—early

commencement means lighter feeding, and less waste. While there is

a little natural feed about, be it ever so dry, there is something in be-

tween feeding times to keep the stock nibbling, and this allows of a

lesser amounts of feed being given at a time, and for it to be cleaned up
better.

Taking year in and year out, it is less expensive to make it a rule

to commence feeding about a certain month each year, if it looks at all

necessary, or to commence giving a little on the first signs of the stock

failing in condition. If rain comes in its proper time, they repay the

cost of labor and the fodder given. Should the rain keep off thev are

in all the better heart to face the dry spell, and if fodder gives out they

are the stronger to travel ; it is a costly matter while a dry spell is on

to get sheep strong again, once they have been allowed to get low. It

is a risky undertaking to attempt to remove weak sheep to any distance.

With flocks of sheep kept principally for wool-growing, feeding is

always well repaid by commencing early. If the sheep are kept in fair

order the growth of wool will be even and sound. The lower in con-

dition they get the thinner the fibre grows, and when abundance of

feed does come, they start away with a bolder growth, that causes an

unevenness, if not a distinct break. In no class of sheep is early com-

mencement of feeding so important as in merino lambing flocks. The\
are the earliest to lamb, fine comebacks being next, and crossbreds and
pure British breeds later still. If ewes are kept strong through a bad
time, it is surprising how they will keep their lambs going ; some of the

worst mothers will not have milk for their lambs, but many will pull

them through, although it may not be a good rearing.

Dry spells do good in bringing home forcibly to many sheep men
that it is very easy tO' get wrapped up in little points of detail as to

qualitv and covering at classing time, and to forget shape of carcass

—

one of the principal guides tO' constitution, or ability to thrive.

Fine wool flocks, if allowed to get low in condition at the end of

summer, and a dry autumn .sets in, will grow a finer wool than usual

;

at the same time they secrete less yolk, and the fleece becomes what is

termed "earthy." It is a dusty time of the year, and whether sheep

are fed or not, the evil with dust exists. It is when wool is kept grow-
ing evenly and is of fair densitv with sufficient volk to absorb and arrest

the small particles of dust, that it is maintained in good order, for wool
after all is valued for its usefulness when clean scoured.
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Where sheep are being held over the summer with the view of fatten-

ing them in the winter, it pays well to have a supply of fodder for them.

They often get so low in a bad autumn as to be past all chance of making

thern good enough until about shearing time, when, getting toward full

fleece, it is next to impossible to make them prime, and so they have to

be shorn ; and bv that time fat sheep are becoming plentiful and prices

lower.

With the majoritv of sheep breeders who grow their own fodder, hay

is the feed most in use, up to the present time. When necessary to buy

feed, oats are most economical, and generally give the greatest satisfac-

tion, for they contain the most nourishment in the smallest compass, are

easily distributed, and give no trouble in windy weather.

Where lambing ewes are to be fed, silage is preferable tO' all other

fodders. It has been proved that it will keep in the best of condition

for an indefinite number of years. The objection to it with sheep men
was that in the old style of rough ground pits, especially if not chaffed,

it gradually rotted at the sides, for in good seasons it was made and
sometimes kept for three and four years before being wanted. With
the present day silos, when all matters of detail are properly carried out,

this objection is not worth mentioning. Silage is also a good fodder

to handle; it is heavy, and unlike hay -chaff, does not blow about. When
stud ewes, or any special lambing flocks are to be fed with the view of

saving the lambs and also keeping them growing well, the usual custom

has been to feed chaff and bran. Unless it was well sheltered in the

troughs the bran blew away in the wind, especially if the feeder were

careless in emptying the bags and mixing. This is a serious disadvan-

tage in bran and chaff feeding. If it is damped to keep it from the

effects of the wind, and it is not all eaten, it soon becomes sour. Silage

chaff, when mixed with hay chaff, is better to handle in the wind, and,

whilst equal with bran for milk giving, is less costlv.

For feeding hay at some distance, light spring drays and waggonettes

with strong hurdles on each side and one across the end, with the front

of the cart left open, will carry a lot of sheaves. The driver can tie

the reins handy, and let his horse walk along, while he throws the hay
off in a thin line. This thin line gives the weak sheep a chance to get

their share, and they soon learn to follow the carts. If sheep are being

fed for the first time, it is best to place the hay in a circle round them

;

they must then feed across it at some point, and once they taste it no
further trouble will be found. Sheep run along and in a very quick

time take the heads and lightest parts of the hay first. If a few head
of cattle are allowed to run in the paddock, they will clean up the coarse

straws. Where large flocks, especiallv on leasehold areas, have to be
provided for, hay, when cut with the binder, is least expensive to make.
Use oaten hay for preference. If short in the straw so much the better

;

many farmers when wanting hay for their own use check the crop with

a few stud sheep, or fatten off a few on it if it shows at all forward in

the winter. Algerian sheaves about two feet in length form an ideal

feed for all stock. When intending to sell to produce merchants it is

another matter—a coarser sheaf wall rut a more showv sample of
chaff.

When sheep are too long forced to eating grass and tussocks of per-
haps two years' standing, or living on bits of dead grass from out of the
dust, they sooner or later die of impaction, especially so if the water is
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bad, and this unfortunately is the case in most instances, and often

necessitates the overstocking of paddocks where goad water exists. A
little hay three times a week, and coarse salt (laid out in the bags it is

bought in, with the upper side cut open) help in digesting the old grass,

&c., eaten between feeding times. If the sheep show signs of being very

bad, Epsom salts mixed in with the salt and re-bagged up, help still

more. If sheep have had no previous knowledge of salt, sow some broad-

cast around the spot where the salt bags are, and they will find it when
feeding. Loose coarse salt, known sometimes as agricultural salt, allows

of the weak sheep running off with a mouthful when driven away by the

stronger ones. Like the feeding, salt must be commenced early to give

it justice; when sheep get lo-w in condition a lot of feed is necessary to

improve them, and so it is with salt. If impaction has already com-

menced, it may take so strong a mixture of Epsom salts that the sheep

will refuse it. The healthiest of sheep will never refuse salt after once

getting to know it.

One thing in fa\or of districts where the worst time for the stock is

the autumn, is, that the ground is then dry and the nights warm, whilst

in districts where the worst time is the end of winter, to feed outside

to any quantity of stock, means a greater waste of feed' through rain and
trampling in the mud, and takes more feed to do the same amount of

good.

A SMALL FARMER'S WOOLPRESS.

H. ir. Ham, SJtecp Expert.

Many farmers with small larnb-raising flocks hang up a pack at shear-

ing time to the cross beams of a shed and stamp the wool into it. Wool
men call such bales " sew-downs," and expect on opening them to find

things inside just as irregular and bad looking as the outside appears.

These sew- downs have acquired a bad name, for in them as a rule are

found mixed grades of fleeces mostlv with stains and dirty and burry

pieces left oin. Some strange tales are told in wool circles of false

packing and rubbish found in this class of bale, such as dead sheep,

stones, eggs, bird droppings, string, straw, &c. A handy, inexpensive

press is necessary for small fanners who wish to take any pride in keep-

ing all classes of their clip separate, even if three or four sorts are put

in the one bale, as described in the January Journal.

With the box press shown in the accompanying sketch, the objec-

tion- may be raised that enough cannot be got into it, and that a farmer

would be put to more cost for packs than if sew-downs were used. One
thing to be remembered is that star lots are tO' be avoided as much as

possible. If a farmer has a fairly even line of wool in twO' very heavy

sew-downs, or three medium ones, it would pay him better, had he made
four lighter ones, for then his wool would appear in the main sales.

With the press illustrated, bales are squarer and neater and not so long.

From 2 to 3 cwt. can be pressed in with a spade, and even a bale of

i^ cwt. will look neat and attractive. It is not desirable to put so much
wool into bales as was at one time thought necessary. The custom is

towards lightly pressed bales of from 200 to 300 lbs. each, except in the

case of lower classes of pieces and very hea-\y bales of these are against

sellers' interests.
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The press can be made by any farmer, and is a suitable in-door job
for wet da\s. The measurements are 4 feet 6 inches high, and 2 feet 2

inches square, clear inside measurement, (twO' sides will need to be made
2 feet 4 inches to bring all the sides to 2 feet 2 inches inside). The
side pieces are of ordinary hard-wood, 3 feet i inch long; 6x1 can be
used for the sides, and 3x2 for the side pieces. Old bolts are used
in each corner.

The pack should be put in with the corners about four inches from
the ground, and the centre of the bottom of the pack touching the floor.

The staples are necessary so that a wire skewer made of No. 6 fencing
wire, and sharpened, can l)e run through the pack and the staple, into

the pack again, through the next staple and so on, no cutting of the pack

ewe^

A SMALL FARMER S WOOLPRESS.

being required. When the bale is full the skewers are withdrawn and

the slack of the cap is tucked under, pulled o\er, and drawn tightly

with a centre four-ply stitch ; two bolts can then be taken out, and the

bale released and sewn up neatly. The staples should be two inches

from the top of the press, and made of No. 8 wire driven in and turned

up inside, through holes bored only large enough to allow the wire to

fit exactly.

The measurements of a wool-pack are 4 feet 6 inches x 2 feet 3 inches

X 2 feet 4 inches, and the box being made a little smaller causes a squarer

bale. Tt is necessary to well fill the corners of the pack when com-

mencinof.
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THE ELEMENTS OF AXLMAL PHYSIOLOCIY.

{Confiiined from pagi )

TT'. A. Osborne, M.B., D.Sc., Professor of Physiology and Histology,

Dean of the Facidty of Agriculture in the University of Melbourne.

XI. The Blood.

The blood is a red opaque fluid which circulates through a system

cf tubes called blood vessels. Its functions are

—

I . To carry oxygen and nutriment to the tissues.

To carry carbon dioxide and waste products from the tissues.

To distribute heat, equalizing it through the inner organs and pre-

venting local or general rise of temperature.

To carry chemical messengers or hormones from organ to organ.

To resist the attacks of bacterial parasites and to neutralize their

poisons.

The blood consists primarilv of a straw-coloured, transparent fluid

called PLASMA in which are suspended structures called corpuscles. The
plasma occupies about two thirds of the volume of the blood and consists

chiefly of water namely about 90 per c-nt. Of the solids present proteins,

in the form of albumens and globulins make up about 8 per cent. Small

amounts of sugar and fat can also be detected and traces of waste matter

sucn as urea, uric acid, (!v;c. The mineral ingredients, constituting about

0.9 per cent, are made up of chlorides, phosphates and bicarbonates of

soda, potash, lime and magnesia. The metals with which these acids are

combined are present in a constant proportion, nearly the same proportion

that exists in sea water, and their importance is considerat>le. An organ,

say the heart, loop of bowel, uterus, &c., cut out of a recently-killed

animal, can be kept alive and maintained in an active condition for many
hours if a solution of these salts, in the proper proportion, is pumped
through its vessels. Water alone or any watery solutions containing other

than the correct concentration and proportion of these salts will speedily

cause the death of the organ.

Fig. 49. Blood corpuscles, highly maj^nified ; R., red; W., white.

(After Hagemann.)

The corpuscles are of two kinds red and white. The ked corpuscles
are tough, elastic discs of microscopic size. Viewed from one aspect they
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appear circular, but looked at end-on they are dumb-bell shaped. Mam-
rrialian corpuscles do not possess nuclei and cannot be regarded as living

;

in fact there is evidence to show that they are continually being broken
dov\rn and replaced by fresh ones in the marrow of certain bones. Their
size (diameter of the disc) varies slightly with different mammals and
probably also in the same species. The following table gives approximately

the diameter of a number of types :
—

Man ... .. ... TpvjHj inch.

I>og
Pig and Ox ...

Horse
Sheep

The number of corpuscles present is usually stated in terms of the

number present in a cubic millimetre* of blood. Thus

—

Horse, 6,500,000,— 8,000,000 corpuscles per cubic millimetre.

Man, ox, pig and dog, about 5,000,000 corpuscles per cubic millimetre.

Goat, 9,000,000 — 10,000,000 corpuscles per cubic millimetre.

The red corpuscles are composed of an external envelope of lipoid within

Avhich IS a meshwork of protein holding in its spaces the red colouring

matter of the blood or iiamoglobin which constitutes o\"er 30 per cent, of
the weight of the corpuscle. Haemoglobin is a complex protein containing
iron, and seems to be present in the body for the sole purpose of
carrying the oxygen and part of the carbon dioxide. The red corpuscle

may therefore be looked on as a boat for the transfer of the two blood

gases, and this propertv it possesses through its haemoglobin content.

When haemoglobin is linked to oxygen, forming oxyhcemoglobin, its colour

is bright red ; if uncombined with oxygen (simple ha:moglohin) its colour

is bluish-purple. Hence the blood leaving the lung and that in the arteries

(arterial blood) is red, whilst that leaving the tissues (venous blood)

is bluish-purple. When red corpuscles are placed in water or in a

salt solution of less than the proper concentration, they swell up and
burst, liberating the haemoglobin into the plasma. If placed in a salt

solution stronger than the blood they shrink and crinkle at the edges.

Anything which dissolves or breaks up lipoid (chloroform, ether, &c. , and
certain toxic enzymes) will destroy the integrity of the corpuscle and liberate

the haemoglobin ; and it is important to note that haemoglobin, thus libe-

rated, acts as a foreign body, is incapable of carrying the gases properly,

and is promptly turned out of the blood by the kidney. The red cor-

puscles, as has been stated, are elastic. They pass with ease through the

pores of fine filter-paper and can be forced thrO'Ugh tubes or apertures of

smaller calibre than their diameters.

The WHITE CORPUSCLES, unlike the red. are nucleated living cells,

some of which move to and fro in the plasma and are capable of passing

through the walls of the smallest blood-\essel. The number of white cells

Ji much less than that of the red ; in man, for one white, 500 to 600

red can generallv be found. There are several varieties of white corpuscles,

and it is probable that they may have different functions. The most

numerous sort are endowed with the power of attacking and digesting

bacteria just as an amoeba can digest a particle of food. If bacteria get

lodged in a tissue the white cells throng to the spot and a fight for life

or death ensues. What is known as pus or matter is most probably a col-

lection of white cells which have been exhausted if not killed in the

struggle. This contest between the white cells and intruding bacteria is

* A cubic millimetre is approximately one-fiftieth of the \olume of a drop of water.
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probably in constant operation. It is only when bacteria get temporarily

the upper hand that inflammation, with all its signs and symptoms, takes

place. These white cells can not only digest bacteria but they_ can also

eat away and remove small blood-clots and small portions of tissue that

have died through injury or stoppage of the circulation. White cells

undoubtedlv plav some part in digestion as their number is always increased

after a meal. That they can carry fat globules from the surface cells

of the villus into the central lacteal is undoubted
;

probably they help

also in the absorption and rebuilding of proteins and carbohydrates.

Both varieties of corpuscles are slightly denser than the plasma in

v/hich they float. If blood be kept in a vessel and prevented from

clotting the corpuscles will sink by gravity ; this action can be hastened

by the centrifuge, an instrument on the same principle as the cream

separator, only that in this instance the corpuscles, unlike the cream, are

slung outwards.

THE CLOTTING OF BLOOD. — The spontaneous coagulation or

clotting of blood serves as a natural means of arresting haemorrhage. Were
it not for this property, a small and unperceived cut would continue to bleed

until death resulted. The essential change in blood clotting is a trans-

lormation of a soluble globulin called fibrinogen, which exists in a small

amount in the plasma, into an insoluble, stringy substance, fibrin. When
blood clots as a whole the fibrin meshwork entangles the corpuscles so that

the clot consists of fibrin and corpuscles together. Such a clot at first

extends over the whole mass of blood affected, but very soon a clear

fluid will be seen exuding from the clot ; this fluid is serum and is

really plasma bereft of its fibrinogen. If, while blood is clotting, it is

stirred briskly with a bunch of feathers, the fibrin is collected into a mass

and does not entangle the corpuscles. Such blood is called defibri.nated

blood and when it is centrifuged or allowed to settle it separates into

corpuscles and scrum. If blood be separated into plasma and corpuscles

before clotting has taken place, then the clot will form in the plasma

and of course will contain no corpuscles.

The change of fibrinogen intO' fibrin is conditional on the presence of an

enzyme called fibrin ferment. But this enzyme does not occur as such in

the blood. It is there in an inactive form called thrombogen. Now before

thrombogen can change into fibrin ferment, two conditions must be fulfilled

-—firstly there must be lime salts present and secondly there must be a

substance called kinase which is produced whenever a tissue is torn. The
interaction of these factors can be given in a simple diagram.

Kinase ...
)

Throml)ocren ... V fibrin ferment ... "\ ^., . , ^
T ,

°
ci •

I^
nlji'in or clot

Lime salts ... ) hbiinogen ... . J

The coagulation of blood may be prevented or delayed by cold, which

depresses all chemical change ; and further by the removal of any of the

precursors of fibrin. A favourite method is to add to blood, as soon as

it is shed, some sodium oxalate or sodium citrate which removes the lime.

Such lilood can be centrifuged and plasma obtained from it. On adding
to this blood, or its plasma, suflicient lime salts, e.g., calcium chloride,

a clot forms very quickly. Leeches prevent clotting around the point

of their puncture bv destroving the thromlx)gen, some snake venoms prevent
clotting by destroying the kinase. If blood be received into a vessel

smeared with oil or parafiin, clotting is greatly delayed; the reason for

this is not clearlv understood.
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IMMUNITY.—Whenever a cell, a protein, or a ferment, foreign to

the tody, enters the blood, it provokes the formation of a neutralizirig or

antagonistic substance. The exact site of origin of these substances is

not fully understood, one school regarding the white cells as the sole

source, another school asserting that the tissues affected by the foreign

substance supply the antibody. These antagonistic substances are of

various sorts and can be briefly enumerated as follows:—
1. Foreign proteins excite the formation of frecifitins, which when

mixed with the exciting protein produce precipitates. Thus
if white of egg is injected several times into a rabbit the blood

of this animal will contain a precipitin which can readily be

demonstrated by mixing egg white with the rabbit's serum.

These precipitins like all the other antibodies are fairly specific.

For instance the precipitin evoked bv the albumen of a hen's

egg will give a well defined precipitate with the white of a

hen's egg but none or hardlv anv with the white of a duck's

egg. The proteins of man's blood will excite in the same
way a precipitin which reacts best with a protein derived

from a man or anthropoid ape.

2. Enzvmes excite the fonnation of antienzymes. Even the digestive

ferments in the alimentarv canal of an animal provoke in

the same animal the formation of antitrvpsin, &c., which fact

partly explains why these digestive ferments act only on the

food and not on the lining walls of the gut.

3. The toxins which bacteria produce and which can gain admittance

to the general circulation, giving rise to various disturbances,

excite the formation of antitoxins which neutralise these

bacterial products.

4. Foreign cells, including bacteria and foreign blood corpuscles,

excite the formation of a number of antagonistic bodies

—

{a) Agghiiinins, which cause the foreign cells to clump
together,

{b) Opsonins which so act upon bacteria, &c., that these

latter are readilv devoured by white cells,

(c) Cytoioxins which break up the cell-wall and cause dis-

integration of the cell. Thus the red copuscles of a

sheep, injected into a rabbit, will be followed by the

formation in the rabbit of a substance which destroys

the envelope of the red corpuscles of the sheep and

acts only in a feeble manner on the red corpuscles of

other animals.

When an animal acquires a disease and, after its recovery, is no longer

liable to contract the same disease, as occurs, for instance, with typhoid

fever in man and distemper in dogs, the immunity acquired is explained

by assuming that these antibodies, formed during the disease, remain in

the circulation and effectually prevent each new invasion from making any

headway. No substances sirnpler than the proteins or the enzvmes appear

capable of exciting the formation of antibodies ; thus ricin, the poisonous

protein of castor-oil seeds, causes the production of antiricin, but alkaloids

such as morphia or strychnine or other and simpler substances cannot art

in this way.

The total amount of lilood in the bmlv is abo-ut one-fifteenth to

one-twentieth of the total weight of the animal.
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The specific gravity of the blood is about 1056, that i'; to sav 1056
volumes of pure water would weigh the same as 1000 volumes of blood.

The reaction of the blood is that of pure water, namely, neutral.

The freezing point of blood also remains wonderfullv constant, namely
0.56 C. below that of water for mammalian blood.

THE PROCLAIMED PLANTS OF VICTORIA.

(Continued from page 2^2.)

Alfred J. Eivart, D.Sc, Ph.D., F.L.S., Government Botanist; and
J. A'. Tovey, Herbarium Assistant.

The Drooping or Common Prickly Pear.

O-pHiitia monacantha, Haw.

The spines of the Drooping or Common Prickly Pear are mostly single,

but often in pairs, and then frequently sharply bent at their bases, so that

one or both diverge widely. Occasionally more than two large spines occur

together. The spines arise from more or less prominent cushions, which
often bear bundles of minute hair-like spines, especially well shown on the

fruits. The joints are obovate-oblong, often a foot long, usually distinctly

stalked, the whole plant 3 to exceptionally over 12 feet in height but usually

5 to 8 feet. The flowers are yellow, the outer petals reddish, the fruits

pear-shaped and clustered on the usually more or less drooping ends of
branches. Every joint will strike root under favorable conditions, and
both the ripe and unripe fruits will do the same. The joints mav remain
alive several months after cutting. They can be destroved by boiling, and
may then be fed to stock if care is taken to see that the spines, especially

Ihe smaller ones, have come away. It is not, however, good food, being
too bulky and watery. Otherwise it can be buried in pits and covered with
soil, or piled in heaps and covered with quick lime. In South Africa
spraying with arsenite of soda is recommended (2| to 4 per cent, solu-

tion), but this is costly (probably ^3 to ^5 per acre in Victoria), and
the plants need to be burnt off as soon as they have dried and before
new shoots appear. Spraying the standing plants with dilute sulphuric
acid in calm, dry weather is also fairly effective but less so than cutting.

This plant appears to be increasing in Victoria, and is spreading
along the railways around the shores of Port Phillip Bay, where it is likely
to_ prove a great nuisance or even danger if unchecked. The plant would
without doubt do great harm in the Mai lee district if allowed to spread
there. Several other less common species grow in Australia, and an account
of them has been given by Maiden in the Agricultural Gazette for New
South Wales, Vol. IX., p. 1002, 1899.

Proclaimed for the whole State, Februarv, 1907.
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FOURTH PROGRESS REPORT ON VITICULTURE
IN EUROPE.

{Co]itinued from page 3-o.)

F. de Castella.

Reconstitiitioii in Spain.

The Jerez or Sherry District [nuitiinu'd).

Resistance to Phvlloxera of Vinifera-Americans.

This has long been considered an uncertain quantity and from the

time of tlieir tirst use on a large scale caution was recommended by

leading French authorities whose study of the action of phylloxera 011 the

rootlets of these vines grown in pots and their microscopical observations

of the lesions caused by the insect led them to doubt the permanency of

their resistance. These fears do not appear to have been justified by

events and it is in this connection that the experience of Jerez is perhaps

most interesting to us, for its soils, especially those of the Afuera type,

are ones in which the action of phylloxera is most severely felt and those

where the death of the vines occurred within a remarkably short time after

the first appearance of the insect.

Both the soil and climate of Jerez are such as to lead one to conclude

that if the resistance of these hybrids were to prove insulificient anywhere

it would be here, and yet after their use on a large scale for over ten

years they have given entire satisfaction in all but a very few soils, and

in these trouble was not due to want of resistance to phylloxera.

Further evidence that the resistance of the best of these stocks is

sufficient for all practical purposes was afforded at the International Viti-

cultural Congress held at Angers last July, where one of the Spanish

delegates, Don Nicolas Garcia de I-os Salomones, asked all the assembled

delegates to inform the Congress " if after nearly twenty years during

which these (Franco-American) hvbrids have been everywhere experimented

with, there has. to their knowledge, occurred a well marked case of injury

by phylloxera. '' A verv interesting discussion resulted, in which several

of the leading authorities took part. The good qualities of the best

known Franco-Americans were further emphasised and of the numerous

members present, including delegates from all the leading vine countries

of the world, not one rose to impugn the resistance of the Franco-Americans
of proved value. The popularitv of these stocks seems to be abundantlv

justified and the success which has followed their use in the warmer and
drier parts of Spain augurs well for a great future for them witli us.

Bench Grafting or Vineyard Grafting.—In Southern Spain, as

also in Portugal, bench grafting is seldom practised. It has been tried

by several proprietors and is recommended by most of those whose viti-

cultural knowledge is derived from French sources, but the great majority

—practically the totalitv of the vinevards of Jerez—are reconstituted by
means of vineyard grafting. Their proprietors hold ^erv oronnurced \iews

on the question and all those met with were strongly in favor of the vine-

yard graft. At Castello de Macharnudo. comparative experiments on a

large scale have been carried out and, although plots reconstituted In-

5469. M
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means of nursery raised bench grafts were doing well, any one accustomed
Lo vineyard work could see that the vineyard grafts were on the whole
more satisfactory and quite as regular ; for in these warm southern districts,

the graft succeeds far more regularly than in the colder climate of even

Southern France where want of regularity in the vineyard is the chief

argument against vineyard grafting. I carefully examined a good many
of the vines and coulu find no fault with the unions obtained by means
of vineyard grafting. In colder climates, this method is said to give

many faulty unions but in the warm south the vigorous growth which
shortly follows the knitting of stock and scion seems to result in a com-
plete and almost always faul'iless union.

Jerez vineyard proprietors and managers hold that a vineyard grafted

vine comes to full bearing a year or two earlier than a bench grafted

nursery raised one even though the latter were planted at the same time

as the ungrafted American rootling which was to be subsequently grafted.

They point out that the roots formed in the nursery are of little use and
die off, their place being filled by entirely new roots thrown out from
the base of what was the original cutting subsequent lo its replantation.

One partisan of vineyard grafting pertinently remarked that it was more
logical to allow the young vine to make its roots the first year and its

union the second as it was then in a better position to m.ake a perfect

union. If both had to be made simultaneously the work would be much
less perfectly done as the sap necessary for the elaboration, both of roots

and union, would have the obstacle of the restriction presented by the

graft, whereas if the roots were already thoroughly established, the strong

flow of sap would enable this to adapt itself rapidly to any calls that

might be made on it.

The fine vineyards of Gonzalez Byass & Co., such as Tula, JNIatamoros,

&c., have all been reconstituted in this way and so far as regularity and
vigour leave nothing: to be desired.

Another argument in favor of the vineyard graft is the fact that in

the dry climate of Jerez a very long rooted plant appears to be necessary

so that, when first planted, its roots mav be sufficiently deep to survive

drought. It does not appear to be practicable to successfully rear bench
grafts of the length which is considered necessary for " barbados " as

the rooted ungrafted Americans are termed.

I inquired into the matter very completely in Spain as the popularity
ot the vineyard graft in Portugal came rather as a sui prise (o me. I

consider that there must be good reasons for the contentions of these

vineyard proprietors who show so strongly a preference for vineyard
grafting bo'h in Southern Spain and Portugal. It is true that in Northern
Spain where climatic conditions are more similar to those prevailmg in

France, bench grafting is largely displacing vineyard grafting, especially

now that callusing methods have been considerably improved, thus per-

mitting a higher percentage of successful unions to be obtained. In
Northern Spain the French moss callusing system, invented bv M. F.
Ixichter of ^lontpellier, mav be said to have revolutionized the production
of nursery raised bench grafts, but in our warm climate, so similar to

that of Southern Spain, it is highly probable that vineyard grafting, if

properly executed, will prove of great use.

Grafting Methods.
Bench grafting is so little practised in Jerez that we need not consider

the methods used. In the vineyard the vines are grafted by two quite
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distinct methods. The first, known as Espiga, is none other than the
ordinary cleft, early spring graft, more or less modified, according to rhe

views of the vineyard proprietor. Frequently the scion is cut to a
shouldered wedge. I was rather astonished to see them prepared with an
ordinary knife and not with a special machine. The fact that the sections

are not plane surfaces does not seem to lead to the unsatisfactory results

one might expect. The advantages of the shouldered cleft are twofold :

the sections of the cambium layer are straight lines instead of curved ones

;

this enables their being placed in contact with those of the stock along
a greater length. Then, again, the wedge being narrower, the sides of

the cleft are not separated so widely as to leave a gap below the end of

the scion as is apt to happen with ordinary cleft grafting if the scions are

strong. The scion is usually cut in such a way that the apex of the wedge
shall be rather to one side of the axis of the canej in this way it consists

of solid wood and is to one side of the pith. See Figure A in the accom-
panying diagram. Both the ordinary cleft and the shouldered wedge
graft seem to give good results—each system has its partisans. As in

Portugal, the time for grafting is earlier than that usually recommended.
February (August, in Australia) is looked upon as the best month, but
much grnfting is done in January.

GRAFTING METHODS.
A. Lower portion of scion cut for Esfiga graft.
B. and C. Removal of bud for Yema graft.
D. Stock ready to receive bud of Yema graft.
E. Yema graft completed and ready for binding with raffia.

The second method is known as Yeina. It is a summer bud graft
and was quite new to me both as regards method and season for execution.
It is a true graft and not a form of budding in the sense in which we
usually understand it, for the bud is removed together with a fair sized
fragment of the already woody shoot of the current year's growth. The
stock is prepared to receive it by the removal of a similar shaped piece of
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wood !)}• means of four cuts of the grafting knife ; into the gap thus made,
whicli reaches nearly to the centre of the cane, the properly cut eye is

carefully fitted and securely bound with raffia. Care must be taken in

fitting the bud into its place that the cambium layers of stock and scion

correspond as accurately as possible. When tving, the raffia must first

be placed over the bud and bound round and below it so as to insure

thorough contact at the base of the graft.

This graft is best suited for cases where there is but slight difference

in diameter between stock and scion, as is the case when a one or two
year old rooted vine is grafted in the vineyard. The upper part of the

stock is not cut off but continues its growth, the flow of sap which is

then maintained enabling the union to take place under most favorable

conditions. The graft knits but the bud remains dormant until the follow-

ing spring when it makes very vigorous growth.
August is the best month for the execution of this graft in Spain.

This corresponds to Februarv in Victoria; a convenient time, falling, as

it does, between harvest and vintage. As soon as the \oung shoots of the

current year are sufficiently lignified to provide a properly ripened bud
the operation may be performed. The bud is grafted on at about the

level of the ground which is then heaped up around it into a high mound
to protect it from changes of temperature and desiccation.

This graft practically gives the vigneron "two strings to his bow."
When the time for ordinary or " Espiga " grafting comes round (early

spring) it is possible to see if the bud has taken or if it is dead ; in

the latter case the stock is cut off half an inch below the bud graft and
regrafted in the ordinary wav.

The unions obtained 1)\ means of this graft in southern Spain are

really magnificent, though I have heard that they are less perfect in

cooler climates. I was much struck by the regularity of the vines and the

perfection of the union on a large block of 3 vear old vines reconstituted

in this wav at the Castello de Macharnudoi.
At the well known Tula vineyard of ^lessrs. Gonzalez. Byass, and

Coy., this style of grafting is in great favor. "Espiga nc vale nada''''

(The espiga graft is no good) said the Capatas (overseer) of Tula to me.
He assured me that with the Ycma a larger percentage succeeded and
that the unions were more perfect. I have collected full information con-
cerning this interesting graft and feel sure that it is at least worth a

careful trial in the warmer parts of Victoria where climatic conditions are

so similar to those of Andalucia. and where the perfect union it gives

will no doubt render it popular.

SUBSOILING AND ESTABLISHMENT OF THE ViNEYARD.

Sul)soiling is looked upon as an absolutely indispensable operation. It

is earned out by hand to a depth of from 2 to 3 feet. I saw one case
of a rejjlanted vineyard subsoiled 2 feet deep where the owner complained
that the vines had suffered from last season's drought more than they would
ha\e had the trenching been deeper.

Trenching is usually performed in summer, especially where spear
grass is prevalent as it is then destroyed by exposure to the hot sun. Sub-
.soil and surface are mixed thoroughly. In most of the viticultural

districts of Europe I visTted, I was struck by the fact that this is the
usual procedure—and by its strong contrast to our Victorian experience,

where the stirring of the top different layers of soil to a depth of a
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couple of feet without interfering with tlieir relative positions has always
been found the most satisfactory system.

This marked difference is no doubt largely accounted for bv difference

in geological formation—primary soils, as well as those of more recent

age resulting from the decompositions of primary rocks, constitute the \"ast

majority of the soils of Victoria, and these are only rarelv to be met with
in Spain or in fact in Europe generally. Then again it must be remem-
bered that there is a great difference between our virgin soils which have
remained as nature left them, and the soils of Europe which have for

countless generations been handled and worked to a considerable depth;
for the need of subsoiling is not a new idea in Europe but one which has

been constantly advocated and practised since the times of the earliest agri-

cultural writers.

The distance apart varies somewhat from vineyard to vinevard. I have

seen vines planted at 5 x 5, at 3 ft. 3 in. x 6 ft. 6 in., and at 4 x 4.

'i'his would mean from 1,700 to 2,700 vines per acre. In pre-phylloxera

times, vines Avere planted considerably closer—about double this number
per acre. That this distance should be so much closer than that found
most suitable in northern Victoria, under similar climatic conditions, sug-

gests the question whether, with the deeper preliminary cultivation we are

now adopting in Victoria, we may not find it advisable to plant our vines

somewhat closer than formerly. The question is an important one which
can only be properly answered by means of carefully conducted experi-

mental plots.

Nursery struck rooted vines are, as has been said, almost in\-ariably

planted. These Barbados as they are called are never less than 18 inches

long and sometimes even more. They are grafted, as a rule, the year

following their plantation, but, if owing to the season having been an un-

favorable one, growth is not considered sufficient they are allowed to remain

ungrafted for another year. I have known cases where a vineyard was
established by planting American cuttings in February. These had made
sufficient growth to enable them to be grafted the following August. An
excellent result was obtained. This was in an exceptional season, how-
ever, and such favorable conditions do not usually prevail. Water is scarce

in Jerez and irrigation is not possible. Plantation with " Barbados " is

the general rule.

Training and Pruning.

The vines of Jerez are formed with low crowns ; they are usually

pruned to one rod and one or two spurs, though strong vines may be

allowed two rods. In the Afuera soils one rod is the rule. The vines are

not staked or tied up in any wav during the summer nor are the rods tied

to wires. These are supported at their extremities by small wooden forks

named " horquillas " driven into the ground and in this way the fruit

is kept off the ground. In some vinevards the regular Guyot method of

pruning is applied, the vines being formed with two arms, each of which

bears a rod and a spur arranged in the usual well known way. This system

is a rather recent introduction and differs radically from the old method

of the district, the guiding principle of which was that the rod should

not be borne bv the same arm for two vears in succession. It is claimed

that in this wav the arm, on which the rod has been suppressed, is made
to throw out strong shoots which will be available to choose a rod from
the following year, and that exhaustion of the vine by long pruning is

thus avoided. The contention seems logical, but both methods of pruning

appear to give satisfactory results.
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Varieties Cultivated.

These can be more appropriately dealt with in connexion with wine

making in this district to which I am devoting a separate report, but the

chief varieties may be briefly enumerated here.

JEREZ VINE BEFORE PRUNING.

First we have the Palomino, which is by far the most important cepage

constituting at least four-fifths of all the best vineyards. Pedro Ximcnes

is found in a smaller proportion on many good vineyards. A little of this

variety is often blended in with Palomino, but it is usually made separately

into the verv sweec wine known by the name of the vine and used for

blending pur'pcses. These are the chief varieties met with in the celebrated

vineyards of the Afuera soils. In the Arenas and Barros several other

THE SAME VINE, PRUNE.D.

sorts are to be found as well such as Canocazo, Castellano, Mantuo de

Pila and Mantuo Castellano, Beba, Calon, Uva de Rey, Perruno. Mollar,

&c. But the Palomino is pre-eminently the leadir^^ sherry grape.
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Cultural Methods.

Nowhere in Spain did I see the soil of the vineyards better worked
than at Jerez. The culture in other parts is based on the same principles

and the different operations are known by much the same terms, but it

is in Jerez that they are most thoroughly and carefully carried out. A
brief description of the series of operations by which the soil is worked
is thus of interest.

In the first place, all cultural operations are performed by hand
with the hoe. In Jerez, no vineyards are worked by animal traction. The
hoes are large and heavy and vary somewhat in form, according to the

work and the season. The handle is short and fixed so as to make rather

an acute angle with the blade. The knack possessed by the average vine-

yard labourer is truly surprising. He is able to turn over a large quantity

of ground in a remarkably short time. To see a gang of vignerons at

work at the first or principal hoeing is a most interesting sight, and one

not easily forgotten. Each man knows exactly how to use his implement

to best advantage, not only without interfering with the work of his neigh-

• DIAGRAM SHOWING APPEARANCE OF VINEYARD WORKED INTO PILETAS.

bour, but so as to fit in with and complete it. After driving the hoe into

the ground instead of drawing it and its load of earth forward in the way
we do when hoeing, it is turned sideways the soil being thus as efficiently

turned as with a spade though the operation appears queer to a visitor.

The short handles and the much back-bending they necessitate also strike

one as unusual but, after watching a gang of vignerons carrying out the

first winter cultivation for some time on one of the large vineyards, I was
much struck by the amount of ground got over and the thorough way in

Avhich the work was done, apparently with a minimum of effort.

Four or five cultural operations are performed during the year. The
first or winter cultivation is naturally the most important. It is performed

in three distinct ways, according to circumstances, to each of which a

different Spanish term is given.

Chata is the term for the thorough working of the soil which is entirely

turned to a depth of some 9 inches, and at the same time gathered into

ridges between the vines so that after its completion each vine is sur-

rounded by an embankment about i foot in height and occupies the centre
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of the square basin enclosed by it. These basins are known as " Piletas.'''

The appearance of a vineyard when worked into piletas is very striking.

I have endeavoured to represent it in the accompanying diagram. This
system presents the great advantage of insuring the absorption of any

rain which falls after its execution—an important one in such a dry climate

as that of Jerez. When executing the Chata the ground is first turned
over in the interval between the vines where the ridges are subsequent!

v

formed by drawing the earth from immediately around them. This
differentiates it from the second method known as ^' Serpia" which is

only a partial working, the ground under the ridges not being turned over.

In outward appearance there is little or no difference between the two,

the vineyard being worked into Piletas in the same way as by the Chata
method. On some vineyards the Chata is performed one season and Serpia

the second, the latter system costing considerably less labour tO' execute.

"Alomado " is the term given to the third method. The ground is com-
pletely worked and drawn up intO' long ridges between the rows in one
direction onlw This method is frequently used on level land, and also

after an exceedingly wet autumn which has thoroughly saturated the sub

soil, in which case it may even be considered advisable to allow portion

ot any subsequent rainfall to run off without soaking intO' the soil. The
winter cultivation, according to one or other of these three modes, is per-

formed about the months of November and December. ' It is sometimes
commenced—especially Chata or Serpia—in a very drv autumn soon after

vintage, in order to collect and store in the subsoil as much rainwater as

possible.

The second cullisation known as Cavahicn is performed about the month
of Februarv. The Tiletas are hoed down and the surface of the vine-

yard left level though rough. It is done about the season for "Espiga"
grafting and high mounds are formed if there are any newly executed
grafts to protect. " Golpc Lleno " (full cut) is the third cultivation in

April or May. It is an ordinary hoeing which leaves the land level and
in as fine a state of division as possible. The last cultivations are verv

superficial hoeings known as " Vh^a " or " Bh/a." Weeds are cut and
the ground left as smooth as possible by tapping it with the flat of the
hoe. Great importance is attached to this tapping, the fhief object of
which is to close any cracks which may have formed, for the soil of Jere/
—-especially the Afuera type—cracks much in hot weather. " La Bina da
Vino" (Bina gives wine), says an old Spanish proverb, and upon the

proper carrying out of this shallow culture and especially the careful

tapping and filling of cracks, the yield of grapes is considered to depend
in no .sin;ill measure. The number of times Bina is performed depends
on the growth of the weeds and the extent to which the soil cracks—as a

rule it is done twice during the summer.

General Features of the District.

Wine-making methods and the very special treatment by which high-

class Sherries are reared will be dealt with in a separate report, as well

as the distillation of Spanish brandy which is an important industry in

Jerez, but the present one would not l)e complete without a few general

remarks concerning this most interesting district.

In its present state it is a very different place to what it was thirty-five

years ago, for the year 1874 saw the height of its prosperity. Vineyards

were then selling for up to ^400 an acre and Mostos (fresh grape juice>
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sold freely ai 400 pesetas a butt, or about 3s. a gallon. The town of

Jerez was one of the richest in Spain—certainly the richest for its size—
this great prosperty being entirely due to the shipment of Sherry. Even
now It is a prosperous place; its population is about 60,000 and it is one

of the cleanest and best built towns in Spain. It is a town which has a

special character of its own, with its whitewashed walls and light blue

window-gratings—every house is whitewashed on the 24th June of

each \ear. The almost complete absence of signboards, on which there is

a tax, and the tree-planted streets gi\e a very agreeable appearance to the

town. The older streets are chiefly planted with orange trees trained with

\ery high trunks. At the time of my visit they were laden with fruit

which brings in a small revenue to the city council. In some of the newer

streets sheoaks have been planted. They appear very curious to an Aus-

tralian amid such unfiniilinr surro'indino-q.

CAS A UE LAG ARES (,CRL (USE) AT EL CARIBE.

The decline of the Sherrv trade is a curious fact and one which is

hard to explain. Though a verv large business is still done in Sherries,

it is nothing compared to what it used to be. The type of wine now in

demand is of a lighter tvpe known as Fino in Spain. The fuller wines

of the Oleroso class which were the chief glory of 30 to 40 years ago are

now quite neglected. Jerez people complain that now-a-days business is

only done in cheap wines; many of those \vho have accumulated large

stocks of high grade wines are 'practically ruined owing to the present

difficulty of selling these very expensive wines at an\thing like a payable

price.

Many reasons are given for this depressed state of the Sherrv trade.

Merchants are blamed for blending in wines from other districts in_ order

to meet the demand for a cheap article. Dr. Thudicum's adverse criticism

of Sherrv from a "health" stand-point is also blamed. His condemna-

tion appears to have been due to personal reasons rather than to the
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merits of the case. The story is, however, too long a one to be gone
into here.

The declining popularity of Sherry is probably due to a change in

fashion more than to anything else—a change which is difficult to under-
stand for no wine is cleaner, more delicate, or possessed of greater dis-

tinction than a really high-class Sherry. This change of fashion took
place prior to the outbreak of phylloxera. It is, together with affinity

difficulties in Afuera soils, responsible for the small area as yet recon-

stituted.

CASA DE MACHARNUDO, A VINEYARD HOMESTEAD.

The country around Jerez consists mainly of slightly undulating land

and, though some olive groves and also pine plantations are to be met
with here and there, tne whole country strikes one by its bare, bleak, low
hills and the general absence of timber. The slopes of these hills were
formerly covered with prosperous vineyards, but now are largely devoted"

to wheat-growing if the soil is sufficiently rich, and to grazing. They
are still dotted with the Casas de Lagares, or crushing houses, where the

wine was made in former days. The accompanying photograph of " El
Caribe," one of the properties of Don Pedro Gonzalez y Soto, may
be taken as typical of most of them. The fine Casa belonging to the

firm of Pedro Domecq—Casa de Macharnuda—is also illustrated. This

photograph shows the homestead at one of the finest reconstituted vine-

yards in the district. Another striking feature of the country is the high

prickly pear hedges to be met with every here and there which give a

picturesque appearance to much of the landscape. They make a quite

impenetrable fence and one which produces a large quantity of edible

fruit. The prickly pear or Chombo plays quite an important part in the

food supply of the poorer classes. One of our illustrations shows a vine-

yaru fence of this plant. These are now in many cases being cut down
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as the prickly pear is looked upon as a great soil robber. These hedges
are also becoming unpopular as they afford protection for vermin.

My grateful thanks are due to all those who assisted me in the work
of my mission. Though I received valuable information from growers
and merchants, too numerous to mention individually, I cannot refrain

from more particularly thanking those whom I had the good fortune to

meet frequently. To Don Pedro Gonzalez y Soto, managing partner in

the well known firm of Gonzalez, Byass, and Co., I am most particularly

inaebted. Most of the information I have collected concerning the making
and rearing of Sherry was imparted to me in the most generous spirit by
Don Pedro in the magnificent Bodegas (wine stores) of his firm tO' which
I paifl repeat:ed visits. He also placed his numerous fine vinevards at

r^^--.

' > <>
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A VINEYARD FENCE NEAR JEREZ.

my disposal for the study of problems connected with reconstitution. Mr.

Walter Buck, British Vice-Consul at Jerez, and partner in the firm of
Sandeman, Buck, and Coy., gave me similar generous aid, as also did
Don Francisco Ivison y O'Neale, Don Manoel Domecq, Don Jose de
Soto, and Messrs. Diez Hermanos. To Don Fernando Garcia Riquelme
1 am indebted for much valuable information, more especially in con-

uexion with soil analyses and the chemistry of the whines of Jerez. From
Don E. Noriega, Director of the Granja or Government Experimental
Station, I also received valued assistance. To these gentlemen and to

those others whose names want of space has prevented mv mentioning

here, I take this opportunitv of tendering mv sincere thanks.
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HIXTS 0^" PLANTIXG FRUIT TREES.
C. T. Cole, Inspector, V egetation Diseases Act.

There are four things essential to the welfare of newly planted trees,

viz., Trenching, Draining, Planting, and .Mulching. Most people think
if they procure a young fruit tree or vine from a nursery, dig a. hole in

their garden and put it in, that it will be sure to grow and bear fruit.

They are, however, often disappointed and nurserymen get the blame for
selling them inferior trees or plants. If a little thought were exercised
in the preparation of the ground and other matters, the results would be
more satisfactory to all concerned. Beginners and others will find the
following short instructions helpful.

Trenching.—Trench the ground from 15 to 20 inches deep if the

soil be rich, such as is found on the banks of rivers and creeks. Should it be
poor and sandy, 2 feet will not be too much ; but if the ^o\\ be good,
although not so rich as that found by the sides of rivers and creeks, 20 inches
will be found quite deep enough. Many think it necessary to turn the

subsoil on the surface ; but my experience in many places makes me favor
rataining the surface soil in its natural place. When good drainage is

provided, 6 inches may be added to the depths mentioned, but in no
case trench deep where the water cannot readily be got away. I have
seen a piece of ground trenched where a clayey subsoil was thrown on
the surface; the trees were duly planted, but the first few heavy rains

ran the surface together like cement, and it took years of working and
manuring to bring it into a nice open soil again. During this time the original

surface soil was below, entirely out of the influence of the atmosphere,
and when turned up for a new plantation was quite sodden, and sour ; the

roots had not penetrated it, nor never would, although it was by far the

better soil. The ground had not been drained by either of the methods
mentioned further on ; otherwise the result would have been much more
satisfactory. Even then it was doubtful whether it would not have been

better if the subsoil had been left where nature had placed it.

In performing the work, supposing the depth of the trenching to be

15 inches, the soil should be removed from the first trench to the depth

of 10 inches, and the remaining 5 inches of subsoil turned up in the

bottom of the trench, and there allowed to remain as turned up, without

being finely broken. The next trench should be opened, filling up the

one previously made; dig up the subsoil as before, and so on, every

successive trench. If 20 inches is the desired depth, dig the first trench

out 12 inches deep, and break up the remaining 8 inches of subsoil as

mentioned for the 15 inches. When 24 inches is the depth desired, the

first trench should be dug out 14 inches deep, breaking up the remaining

JO inches as before.

If this mode of preparing the soil is adopted, the trees or vines cannot
fail to make good headway. It will be seen from the foregoing that,

though the surface soil has been moved to a considerable depth, it is

still retained near the surface where the trees can get the benefit of it,

whilst the lowest subsoil moved is allowed to remain below.

When the soil is not very good, or an old plantation is being dug
up for a second planting, a moderate application of manure dug into the

bottom of the trench will prove of great advantage. The surface can be
manured at convenience, after the trees are planted; this is necessary when
the soil is naturallv DOOr.
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The foregoing remarks, of course, do not apply in all cases. There

are districts where a layer of gravel is found under the surface, cemented

together like stone. Where such is the case, it becomes necessary to bring

it to the surface where it can be managed or removed away altogether. Again,

some of the mellow chocolate soils are naturally well drained, and almost

as loose two feet below as on the surface. Where these exist, the soil

may be turned about anyhow ; but, generally speaking, and under most

circumstances, I believe the above system, or something approaching it,

will be found satisfactory.

Draining.—Draining is of the utmost importance to insure success in

plantations of fruit trees and vines, especially those of fruit trees. It

can be done by laying drain pipes at equal distances through the

soil. This is the most approved method, and where practicable and well

performed, is productive of great results. Surface draining can also be

carried out. The latter is done by throwing the ground up into beds from

10 to 15 feet wide for one row of trees, and forming narrow deep walks

or drains between every bed, to carry off the surface water and to drain

the beds. If possible, the bottom of these drains or walks should be

as deep as the trenching of the beds, in order to carry off the whole of

the surplus water out of the trenched ground.

In moderately dry soils, beds may be formed wide enough to hold

a double row of trees. This mode of draining can be carried out with

very satisfactory results ; a greater surface is thus exposed to the beneficial

influences of the atmosphere. Under this mode, surface draining is

especially adapted for ground w-here there would be no outlet for the

water from underground drains. Trenching in such ground should not

be deep; the soil from the walks or drains would materially increase the

depth of soil on the beds. There is, perhaps, a little more difficulty in

keeping the ground as neat as' when it is formed in larger squares, with

underground drains and ordinary garden walks, owing to the deep sides

to the beds.

Planting.—When selecting fruit trees, be sure and procure them with

short stems, as long stemmed trees are greatly subjected to heavy winds

which injure the roots ; the sun is also apt to burn the stems. Tall

stemmed trees are a mistake as their crops are difficult to gather and their

management in general is troublesome. In preparing the trees for planting,

cut off all roots to an equal distance from the stem, making the cut under,

from the centre to the outside. I would advise early planting of fruit trees,

provided the soil is in a mellow condition. In the case of stubborn cla\ey

soils where it is cloggy, it would be best to leave planting until early

spring. In the meantime the holes could be dug and exposed to the

atmosphere, which would greatly improve the soil. When the ground is

in a fit condition for planting, and the places for the trees are marked

out, make holes about 2 feet square; then dig up the bottom and fill the

holes up to the required depth the trees need, with soil from off the surface

only. Xever plant a tree deeper in the ground than what it has been

in the nursery beds. Much harm has been done through too deep planting.

Nothing can be more injurious, either in the present or future success of

an orchard, than to bury the roots away from the influence of the atmos-

phere. When the tree is placed in the hole prepared, be careful to

spread out all its roots as equally around the hole as possible, so that the

tree when growing can derive the benefit of the soil all around it. Then

fill in the hole to near the top with nice mellow soil taken from the

surface and shake the tree gently so that the soil can get well axnongst
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tne roots. Tread lightly around the hole; be very careful to tread each

corner well so that when the rain comes the ground will not sink and
form a basin for the water to lodge in and injure the tree.

The pruning of young trees should not be done when first planted,

because we often get a spell of warm weather which forces the first buds
to sprout if pruned when first planted. The heavy frosts which are usual

at that season of the year would cut them back, often destroying the

leading buds. Pruning is best left till early spring.

Mulching.—It often happens, especially in these States, that an early

dry spring comes and proves very injurious to newly planted trees. I

would therefore recommend a light mulching of horse manure or grass,

which would be of great benefit to the young trees, keepjing the ground

moist and cool during the summer ; afterwards, it can Ije forked in around

the trees, and become a further benefit to them.

GROWING FODDER AT LONGERENONG
AGRICULTURAL COLLEGE.

The accompanying illustrations have been supplied by the Principal,

Mr. G. A. Sinclair, who has also furnished the following particulars

relative to the results obtained at Longerenong from the varieties of maize

imported last year by the Department of Agriculture, and distributed

throughout the State.

SOME OF THE IMPORTED MAIZE VARIETIES.

Left to right —Hickorv King, Hildreth"s Yellow Dent, Boone County Sjjecial

—

three rows of each.

"The seed was put in on i6th October in the same paddock with about

I acre of Ninety Day maize, and i| acres of sorghum. The imported

varieties of maize were drilled in rows three feet apart with a view to

after-cultivation by the horse and Planet Jun. cultivator. This was not

carried out, as the soil kept loose and friable. The sorghum and Ninety

Day maize were sown with the drill in rows seven inches apart. We grew

these crops for summer fodder, to be converted into silage, but also with

the intention of keeping for seed any of the new varieties which proved

suitable. Owing to delay in the alteration of machinery, the maize was

well advanced when cut, and admitted of notes being made regarding the

cobs.
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The land is a small paddock which we intend to lay down in lucerne

for cutting with the mower, instead of grazing off, which has been the

A FINE CROP OF SORGHUM AVERAGE HEIGHT, II FEET.

practice here. It was a very rough piece of ground originally, and full of
crab-holes. It was ploughed up and graded the winter before last, and

FILLING THE COLLEGE SILO.

then sown with Ninety Day maize. The ground was graded again last

year, and will be graded once more before sowing down with lucerne.
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P'ortv pounds of superphosphate per acre were sown with the seed.

Only two waterings were actually given, one at the beginning of November,

the other in the middle of January. The water was put on a third time

to reach some corners which had been missed at the second watering.

The maize gave about seven tons of silage to the acre. The silage

was made in one of the Departmental overhead silos, and was a splendid

sample.

The following are the notes made of the imported varieties :
—

1. North-Western Dent.—Short growth, average height about 3 feet

6 inches, cobs well filled, ripened early.

2. Triumph Flint.—Short growth, average height about 3 feet 6 inches,

cobs not so well filled, ripened early.

3. Mexican.—Short growth, average height about 3 feet, cobs small

and badly filled, ripened early.

4. Minnesota King.-^Short growth, average height 4 feet, big seeds,

cobs small axid badly filled, ripened later than previous varieties.

5. Hickory King.—Well grown, average height about 9 feet, large

cobs, well filled, late ripening.

6. Hildretlt' s Yellow Dent.—Well grown, average height about 8 feet

6 inches, large cobs, well filled, late ripening.

7. Boone County Special.—Well grown, average height about 7 feet

6 inches, late ripening, cobs large and fairlv well filled.

The photograph shows varieties 5, 6, and 7. The row where the

student is standing is Hickory King. The Ninety Day maize grew
irregularlv ; its average height was about 6 feet. The cobs were fairly

large, and ripened late.

The sorghum (.S'. saccliaratuin) was a splendid crop, with' an average

hei'^ht of about 1 1 feet.

PRICE AND PROFIT W COWS.

/. S. M.:Fadzcan, Dairv Supervisor.

The want of rain in the several districts from which the metropolitan

milk supply is drawn has resulted in a very serious reduction in the

quantity available for dailv consumption, with the consequence that ex-

ceptionally high prices are at present obtainable in the Melbourne market

for first class dairy cows in full profit.

To a dairvman always, and especially now that feed-stuffs are so

high in price, the cow that can give an extra large return in milk is an

object of much interest ; and if she is for sale it naturally follows that

her price is principally governed by her apparent capabilities as a milk

producer. If, therefore, a cow can be bred that will give as much milk

in 24 hours as would be given by two fairly good cows in the same time,

her value to a dairyman should be more than that of the other two com-

bined, as she will cost less to feed than they. At any time this ques-

tion of quality in his cows is an all -important matter to every dairy-

farmer, but with man^ it has required the present exceptionally bad
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season to make them thoroughly realize its significance. Right through

this State there are hundreds of cows being fed at a loss year after year,

and if this present scarcity of fodder has the result of bringing their

owners to the point of culling these out, keeping only the best, and thus

permanently raising the grade of their herds, it will eventually prove the

most profitable vear thev ever knew. There are many small dairymen

in the suburbs of Melbourne who keep from four to six cows the year

through, principally by hand feeding, making a living solely from the

sale of their milk, and the total dailv yield from their cows throughout

the greater part of the year will not equal that obtained from the one

whose photograph is shown on the front cover of this month's Journal.

This cow was sold by Mr. C. F. Hegarty, of Bacchus Marsh, at the

Dairv Cattle Market, Elizabeth-street, Melbourne, on 15th May, for

^20 IDS. ; and the purchaser was Mr. Curley, dairyman, Callantina-road,

Hawthorn. She was sold as a Shorthorn—Ayrshire cross, on her third calf,

and solely on her milking qualities—which were represented by her having

given 26 quarts per dav in the flush of her last milking period, and being

equal to not less than 16 quarts daily, even with the present scarcity of

green fodder. This latter she has already shown herself to be quite

above ; for the day after she was purchased she gave 18 quarts, and four

days later she had reached 21 quarts; and, being then only 11 days

calved, she might reasonably be expected to improve considerabl\- on this.

On appearance her breeding would be more aptly described as " grade

shorthorn"; and she is said to have been bred by Mr. R. T,idgett, of

Myrniong, who makes the milking shorthorn his speciality.

She is a big framed cow, showing none of the Ayrshire characteristics

;

and her color is almost the dark red of the Hereford wath white under-

neath the body. She is very evenly proportioned, so that standing alone

she does not appear as large as she is ; and it is not till another cow

is seen beside her that her size is noted. Frnm a dairy stand-point she

handles well, with nice soft skin and a free well balanced udder. She

shows well developed milk veins and good escutcheon ; is fairly well

ribbed and broad over hips; fair on shoulder; rather full in brisket;

clean looking head and neck, but both eye and nostril rather small ; has

kind temper ; is apparently a good doer ; and altogether has the general

appearance of being a good all round dairy cow. She has, moreover,

proved herself superior even to her looks ; for on her yield of 52 lbs.

of milk in 24 hours, as weighed on the 20th May, she tested out 4 per

cent, of butter fat ; which would make her cash return equal to 19s. 4d.

per week if her cream was sold at the present factory price, ^2 2s. 5d.

per week if the milk is sold at present wholesale price of i4d. per gallon;

or ^3 per week if the milk is sold retail at the 5d. per quart at present

obtaining in Melbourne. According to this she must be a cheap cow, even

at the price paid, ^20 los.

Mr. Curlev has also several other very well bred and highly profitable

stock in his herd, but thev are mostlv of Jersev blood. His bull, too,

is of this breed, and a bit above the average quality in breeding ; being

a purchase from Mr. Chirnside's Werribee Park herd at a price rather

higher than that of the big cow. On every well-managed farm the paying

of a good price for a correspondinglv good animal means so- much work-

ing capita] re-invested where it stands every chance of returning an
increased dividend to the owner.
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GARDEN NOTES.
/. Cronin, Principal, School of Horticulture, Burnley.

The Abutilon.

The species and varieties of Abutilon cultivated in gardens are ever-

green shrubs ; the genus also includes herbs or annuals that are of botanical

interest. The habitat of the majority of abutilons is Brazil and adjacent
parts of South America, a few species being found native in Central and
North America, and Australia. The name that the abutilon is commonly-
known by—the Chinese lantern flower—would suggest the occurrence of the
genus in China or other Asiatic countries, but it is on account of the resem-
blance of the flowers of some of the species to the well-known Chinese
lanterns that the popular name is due.

ABUTILON BLOOMS.

Many of the abutilons are highly ornamental shrubs, varying from four
to eight or ten feet in height ; the foliage in some of the species and
garden raised varieties is distinctly palmate in character, the flowers,

borne on long slender stalks, being bell-shaped and pendulous or drooping.

In many instances the hvbrid varieties are a distinct improvement on the

original species in habit of growth, size and substance of blooms ; the

coloring of the blooms is also more varied and beautiful. The genus now
includes kinds and varieties that produce flowers of shades of orange,

yellow, Ted, pink, rose, and white; manv are distinctlv veined or marked
with other shades of color. With manv kinds the foliage is their principal

value in schemes of border decoration, being beautifullv variegated.

Abutilons are hardy in most parts of the State and being of easy culture
are worthy of much more care and attention, and extensive planting. They
are well suited for planting in large groups or borders as specimens or sub-
shrubs, endure a deal of drought, and provide a fine effect when well
established.
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Culture.

The soil most suitable is a rather light loam, well drained, and moder-

ately manured. Abutilons, however, wdll thrive fairly in most garden soils

where the ordinary routine phases of cultivation that make up fair manage-

ment are practised. Excessive manuring, or excessive watering when the

soil is rich, will promote rank growth that will fail to bloom satisfactorily,

and, in the case of the variegated forms, cause them to revert to the green.

They are also accommodating in regard to position, and may be planted

with a prospect of success in any aspect excepting those excessively wind-

swept. Plants may be set out from pots at any time during the season

of active growth, spring or early autumn being preferable. They will

require to be watered during dry hot weather until established, and will

l>enefit bv the application of a mulch if the conditions are severe.

Pruning is necessary to insure well balanced plants. When young
plants are being formed pruning consists mainly in pinching, or lighth

topping, any shoots of excessive vigor. The object is to check these and

permit the weaker shoots to overtake them. When the plants are formed

they occasionally become crowded in the centre. A moderate amount of

thinning is required so that light and air are admitted to all parts of the

plants. Old plants are liable to become tall and straggling in habit and
should be pruned in winter, cutting the shoots well back. The result on

healthy plants is the production of vigorous growth that requires to be

regulated as in the case of the young plant.

Abutilons are propagated from cuttings and seeds. 'Cuttings of the

young shoots inserted in pots of sandy soil, and placed in a cold frame,

root readily. When the cuttings are rooted they should be potted, and.

when established, planted out. Such plants are not likely to receive much
check by the transplanting and wath a little care in pruning usually develop

into nice specimens. Cuttings of the strong shoots will also root readily in

the open ground if taken and inserted in sandv soil during winter. These
may be allowed to grow in the nursery until autumn, and then lifted and

transferred to their flowering quarters. Such plants require to be pruned

hard to compensate for the loss of feeding roots destroyed in the removal.

Seeds should be sown in pots or boxes of light soil in spring. The plants

should be potted when about an inch in height,' and grown in pots until

they are about a foot in height, when they may be transplanted into the

beds or borders. If a good strain of seed is sown improved varieties may
result.

Desirable Varieties.

A number of fine varieties are procurable in INIelbourne. A few of the

best are :—Boule de Neige, Driven Snow, Fleur de Neige, Golden Fleece,

Aurelia, Sydney Belle, Brilliant, Emperor, Scarlet Gem, Cerise unique,

Violet Queen, Roseoeflorum, and vexillariuni, the foliage of each being

green. Varieties in w^hich the leaves are variegated are:—Sawitzii (rather

delicate). Souvenir de Bon, Aureum variegatum, Darwinii tessalatum and

vexillarium variegatum.

Flo^^A^er G-arden.

Planting deciduous trees or shrubs, which may be taken to include such

subjects as roses that are practically in a state of rest ; and digging and

manuring as advised last month are seasonable features of gardening at

present. Propagation of hardy deciduous plants by the insertion of cuttings
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in the open ground should also be done at this season. A sufficiently explicit

definition of deciduous plants is, that those are included that lose the

whole of their leaves during autumn and early winter and remain leafless

until spring such as the elm, pear and other trees. Those that lose the

greater part of their foliage such as the rose—excepting a few forms that

are practically evergreens—may be considered as semi-deciduous and in a

great measure amenable to the treatment recommended for the deciduous.

A sandy and unmanured soil is most suitable for striking cuttings of either

hardy or tender plants. As usual local nurserymen have imported a number
of new roses, several of which promise to be valuable additions to the

already long list. From an exhibitor's stand-point, a really fine everbloom-

ing red rose is badlv needed. Several hybrid perpetual varieties of that

color are first class, but are shy bloomers compared with the hybrid teas.

A good yellow is also wanted, and in each instance it is claimed that they

are included in the batch of " Novelties " of the present season. "Avoca "

is described as a hybrid tea, crimson scarlet in color, of fine size and form,

and has been awarded the Gold Medal of the National Rose Society of

England. " Harry Kirk " is said to be the finest yellow rose yet raised,,

and each of the above-mentioned varieties is very promising. Other varieties

noted as being worthv of trial are :
—" Lvon Ro.se," " W. E. Lippiat,"

"Mrs. Isabelle Milner," "Queen of Spain," and "Dorothy Page
Roberts."

As the plants die dow-n to the ground dahlia tubers should be lifted,

cleaned, and stored in a cool dry place until spring. Stools of chry.san-

themums should be removed from the beds where they were grown for the

production of large flowers, and replanted in rather poor soil in an open

sunny position to insure the sucker growths being sturdy and hardy when
needed for propagation in September.
A batch of gladiolus corms may be planted to produce their flowers early

in spring. A deeply worked and rich soil is necessary for the production

of very fine flowers.

Kitchen Garden.

Asparagus beds should be cleaned as soon as the tops are dead, and a

dressing of manure worked into the soil. A crop of some quickly maturing
vegetables, such as lettuce, may be planted between the rows of asparagus,

and will be matured and used before the beds again need attention. Ground
should be prepared at once if the planting of asparagus is contemplated
this season. A deep rich moist soil in a fairly open position is lequired for

its successful cultivation. Plants may be set out during June, July, and
August, young plants one or two years old being better than divisions of the
old crowns. The plants should be set out in rows three feet apart, allowing
two feet between each plant in the rows. Asparagus plants should be set

deep, six inches below the surface in the case of heavy soils, eight to ten

inches in light sandy soils.

Onions raised from seeds sown in April mav be transplanted. The
roots may be cut to about half their length, and the plants set out about
three or four inches apart in rows sufficiently distant from each other to
admit of cultivation. Onions require shallow planting, the same depth that

the young plants occupied in the seed bed being suitable.

Seeds of peas, beans, onions, and saladirgs may be sown for succession.
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EXPORT OF HONEY.
Writing from London on 27th Marcli, the Agent-General for Victoria

(Hon. J. W. Taverner) has furnished tlie Minister of Agriculture (Hon.

Geo. Swinburne, M.L.A.) with the following report relative to the export

of Victorian honey to the United Kingdom :

—

" On Tuesday last I saw Messrs. Cosmelli, Meyer and Company,

leading honey brokers of this city, whom I have consulted on previous

occasions. They are very anxious to do what they can to increase the

honev trade, and as you will see by the copy of a fully detailed letter

enclosed they are even prepared to join with the producer if necessary.

The honey they refer to, being the only samples I have here, they were

very satisfied with, and they think there should be no difficulty in netting

2|d. per lb. So far as Victorian honey is concerned it must not be for-

gotten that some honey sent over has the flavor of eucalyptus, and other

honeys have had the flavor of tallow. The three honeys I submitted to

Messrs. Cosmelli, Meyer and Company were:—
JB Honey (Messrs. W. J. and F. Barnes, East Melbourne), Ben Nevis

(extracted and bottled by Mr. C. B. Sumsion, Oakleigh), and Swallow
and Ariell's Pure Garden Honey.

Mr. Meyer informed me after tasting them that, if our producers con-

tinue to deliver similar honey, they (Messrs. Cosmelli, Meyer and Com-
pany) could sell 50 to 60 tons per year. Messrs. Cosmelli, Meyer and

Company is one of the leading firms here and if you could induce others

engaged in the industry to send consignments to them or co-operate with

them you may depend upon getting the best results. Our exports to

various places come to only 8 tons yearly so there is room for expansion

if our people will only send across honey of a uniform and good quality.

Messrs. Lyons and Company receive an annual vote from the South

Australian Government for placing their wines on all their menus, and

thev undertook to take a certain quantity of South Australian honey.

I am informed that the honey is put in lb. bottles. The retail trade

people prefer to buy it in bulk and to put up the article in their own

jars and bottles. As you know, my advice has always been to be ex-

tremely careful not to interfere with the system of distribution of produce

in this country, as in the long run it would recoil on the producers. I

venture to say that our produce will derive larger returns from the ca.sk

trade. Compared with South Australia the Victorian honey trade with

the United Kingdom is more than double, and capable of large expansion

if our people will send over regular supplies of good honey. Your pro-

posal to make advances upon properly graded honey should result in in-

creasing our trade. I am not afraid of the prices, provided the product

is right and suitable for this market."

Copy of Letter from Messrs. Cosmelli, Meyer & Co.

24 Eastcheap, London, E.C.,
24th March, 1908.

The Hon. J- ^V. Taverner,
Agent-General for Victoria,

142 Queen Victoria-street.

Dear Sir,

Referring to the visit this morning of our Mr. Meyer as regards the_ importation

of Victorian honev, we should like to give you a little essay on this article in

order to facilitate' anv future business which 'may come along. The honey might

be used for several purposes, chiefly for manufacturing as a substitute for high class
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sugars, and for shops to sell in i and 2 lb. jars for house consumption. There are
also a few other ourfets such as for medicine. In order to cater for all require-
ments it will be wise to have the honey sorted on the other side, so that we can right
away offer into correct channels without having to get the goods graded at this end

For eating, that is to say shop purposes, we only can recommend you to bring
along white and water white honey. \\ e have before us your samples J.B., and the
honey packed by C. B. .Sumsion, both of which qualities are very nice in color

and would do e.xcellently for putting up in jars. Anything as good in color as

the J.B. can be classified as water white and anything about equal to C.B.S. could
be classified as white honey, and we certainly think they would pass the standard.
Darker honey would not do for shops but would come in for manufacturing pur-

poses. These very high grade honeys we suggest you jiut up in standard oil tins

which have been thoroughly well cleansed, packed two tins in a case, which would
then represent about I5 cwt. of honey, and we should say we would find a ready
market at this end where it will come mainly into competition with Californian
honey. It is preferable that this honey should arrive in London in a liquid state

because it is then easier to handle, but should it arrive in a set state it will not
materially interfere with the sale, because all importers are aware that honey will

set at one time or another.
The idea of bringing the honey over packed in glass jars will be found imprac-

ticable for the following reasons :

—

Firstly, we presume the glass jars and the labor of putting honey into them
will be fairly expensive over there.

Secondly, the honey would have to be packed in cases containing 24 or 28 jars

which would make a pretty heavy package and increase the freight.

Thirdly, whilst we can insure barrels against leakage and rough use during the
journey, it would be impossible for us to insure glass bottles against breakage as
no insurance company would accept such a risk. Should any bottles get broken, a

thing which seems quite feasible to us, the honey would run all over the other
bottles and for all intents and purposes that case would be lost because with one
bottle missing the others would soon shake about and smash each other. The outside
Kud inside of the case would show stains and the case would have to be made
merchantable at the wharf before we could do anything with it.

Fourthly, the large shops and stores here are in the habit of purchasing their

white and water white honey in barrels or tins and they fill their own bottles, which
method shows them an advantage which they would not be willing to sacrifice on
.•^^ny account, the more so as thev stick on their own labels and would not care to

sell brands which are no advertisement to them at the same time.
Finally, the introduction of such honey in bottles would be terrible work for

anybody who wished to push the line and as far as we- are concerned we would not
undertake such a job, as we know we should not be able to sell any quantities and
the results would not be satisfactory either to ourselves or the shipper on the other
side.

Honey for manufacturing purposes would have to come along in barrels con-
taining 2 cwt. or more but it will not be wise to make the barrels too heavy because
they become unmanageable, and good strong barrels must be used. It does not
matter if the barrels are second hand as long as there is no trace of the previous
liquid to affect either the color or flavor of the honey. This honey also ought to

be well graded and if there are deviations of color in a ])arcel it will be well for

the shippers to mark different numbers on the end of the barrels, so that when the
goods arrive they can be piled according to the numbers at the wharf. This will

also save expense because it would save us having each cask sampled at the wharf
if we could draw a representative sample from three or four barrels.

As regards quantity we should say we would be able to place all you can offer

us, both of the fancy and manufacturing honey, provided naturally that prices are
right to compete with honey which comes into this market from all parts of the

globe. Your two sam])le bottles show really lii"h class honey, and we should say
this fancy article will find a ready sale in the shops.

The strongest competition with which you will have to contend is from California
and Jamaica, and in order to introduce your honey it will be necessary to ouote
a bit below Californian prices. This, however, should be comparatively easv
because California has a large outlet for honey in the United States and they prac-
tically get the same prices for their surplus as they do in the home country. They
have also high freights to reckon with, because they must either ship the goods over-
land from California to New York and thence by steamer to London or by steamer
all the way, so we think you almost could save something on this itern. Prices
naturally fluctuate according to supply and demand. We have known Californian
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water white honey as cheap as 23s. to 24s. and as dear as 35s. per cwt. of 112

English lbs. c. and f. London. At times you will have a struggle to compete and at

other times you will be able to compete and make a handsome profit. This will

vary from season to season and we shall be able to advise you in this matter
because we are in direct touch with California and purchase honey year by vear.

There now remains to find out if you will be able to deliver fine honey of good
color, equal to samples submitted, regularly. It will also be necessary that the

honey is of the same flavor as the sample and quite free from eucalyptus and
tallowy flavors, because these are very much objected to at this end. As regards

the darker honey these also should come in casks and should on no account be put
into tins. Here, also, the prices vary according to supply and demand and we
cannot to-day give you a quotation because the market might have changed very
considerably by the time your information reaches the other side. Your honey
will find its level and you can rely on its fetching market value by the time it

arrives. We are doing a fairly heavy business in honey and we will gladly take
up your qualities as well and will go out of our way to initiate the business, as

mentioned to you this morning.
If necessary we would be prepared to do the business for the first year or so

on joint account with your friends, until we have found the proper basis on which
we can work. If this is not approved of, may be vour friends will send us a few
consignment parcels in order to enable us to introduce the goods, or failing this

we would even be prepared to place an order with them if absolutely necessary ; in

case of consignments we would pay 75 per cent, of the value against documents on
arrival of goods, or your friends could draw on us for the amount.

We are anxious to do the business if at all possible and you can rely on our
utmost support in this matter.

Trusting that some good business will result in this direction,

We remain,
Yours truly,

CosMELLi, Meyer & Co.

FARM REPORT!^.

Quarter ended 31ST March, 1908.

Whitfield Farm.

Tonplc .4. /. Smith, Manager.

During the quarter this district has experienced the worst drought
in the past forty years. Added to this locusts in great numbers destroyed
the grass and many of the crops. Notwithstanding these drawbacks good
progress has been made with the farm crops and stock.

Crops.—The hay crop of eighteen acres gave a yield of nearly 30 cwt.

of clean good hay per acre, and was harvested in good condition. This
has all been chaffed, a portion being sold, and the balance kept for con-

sumption on the farm.

The millet crop was completely destroyed by locusts. The paddock
was at once re-ploughed, and maize sown as late as 5th January, with
excellent results. The maize was planted three feet apart each way, and
the hoe was kept going during the dry weather. The growth, considering
the dry weather, was good, the stalks being from 8 to 12 feet high,

and of thick sappy condition. Seven and one-half acres were sold green
for starving stock, and sent by rail to Springhurst. This is the first time
in the history of the district that green maize has been so treated.

Though it was more than 24 hours on the trucks, excellent silage was made.
The varieties grown were Ninety Dav, White Horse, and Svdnev Flat
Red, the last-named making far the best growth, with the White Horse
next. The balance of the maize crop was kept for the use of the stock on
the farm.
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The tobacco crop (3 acres) made little headway for a good while, and
misses had to be filled in four times in some cases. The ground sweetened,

however, with scarifying, and in March the crop made satisfactory growth,

and a fair yield of approximately 25 cwt. was safely harvested, and is

curing well in the sheds. A large quantity of seed of the better varieties

was saved for distribution. The plot of tobacco grown on the high land

caused favorable comment by visitors, the plants making excellent growth
and maturing well.

Stock.—The cattle, consisting of fifteen head sent from the Ruther-

glen Viticultural College, are in good condition. The horses, also, are in

first-rate order.

General Work.—The whole of the paddock has now been cleared of

scrub and the fallen timber picked up. Much of the latter has been

stacked for u.se as firewood, and the balance burnt. Further paddocks
aggregating 23 acres have been cleared ready for the plough, making a

total of 63 acres now available for cultivation.

Rabbits have been carboned and poisoned and the burrows destroyed.

All .stinkwort plants have been pulled by hand.

The drain along the railway has been completed for 12 chains, and
some of the older drains have been cleaned.

"Wyuna Irrigation Farm.

G. H. Tollcv. Manager.

Rainfall.—The amount registered was, January^ .33; February .12;

March 1.51 ; total 1.96 inches. 'J'he fall for the corresponding period

of 1907 was 1.75 inches.

Irrigation.—Full use was made of the supply available, but, con-

trarv to expectations, it is both irregular and deficient and cannot be

satisfactory until the main Eastern channel is in complete working

order.

Stock.—Two' cows were sold for slaughter and one died, thus re-

ducing the herd to 39. The average number milked and the yields will

be seen in the following table. The natural increase has been 4 bulls

(killed) and 6 heifers :

—

AVffk eiuliiiu—
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Summer Crops.—The silage previously saved lasted until the 24th

March. Silage making was started on the 27th, and so far the yields

have been :— i acre of amber cane, 16 tons, and i acre brown Kaffir

corn 6 tons ; the remaining 9 acres of similar crops are expected to yield

about 3 tons per acre. The result is not satisfactorv and was due largely

LUCERNE CROP READY 1 O CUT.

to the lateness of the sowing ; mangolds suffered from the same cause

but will yet yield a fair return. Lucerne has been the mainstay of the

farm ; three cuttings have been made, and yields have ranged up to a

ton of hay per acre per cutting, some of the plants making a growth of

CUTTING LUCERNE FOR HAY.

4 feet. -A. glance at the returns from the dairy herd will show the results

achieved from feeding lucerne hav. Horses, cows, and pigs have all

been mainly fed with it and are in first rate condition. The fourth

cutting will be made shortlv but will be much reduced owing to water
not being available for some weeks after the previous cutting was made.
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The anticipated yield from the 48 acres will be reduced some 60 or 70
per cent, and will seriously affect the winter food supplies.

Buildings, etc.—The new milking shed is now in use and the ad-

vantage of yards well paved and dramed is much commented on by
visitors. The new dairy and boiler house are approaching completion,

and the boiler and a complete milking machine outfit have been ordered.

The framework and part of the walls of the new pigsties are erected, all

fittings are made, and the balance of the material is on the ground. Some
of the water pipes for reticulating the various buildings are also on hand.

A large brick manure pit has been built and a point is to be made of

saving all available manure, both liquid and solid.

The eastern boundary of the farm has been fenced with a substantial

wire netting fence, and material for fencing and netting the remainder
of the farm is arriving. Other fences and gates have been erected and
old ones removed, the process of remodelling being well advanced.

A new elevator with a tilting chute to fill either of the two silos was
built and was worked from the bottom by means of chain and sprocket

geared to the chaffcutter and carrying the ensilage up the reverse way.

1[ worked well and no difficulty was experienced. A number of culverts,

regulators, and outlet boxes have been made and fitted to the irrigated

areas. Brickmaking was finished on 31st January, 5 kilns in all having
been burnt.

Cultivation.—84 acres of the timber paddock have been steam
ploughed, harrowed, and rolled, and are in course of being graded for

irrigation; 74 acres will be sown to lucerne and the methods of irrigation

by contour checks, borders, and furrows will be followed in some part

on similar lines to those laid down by INIr. Elwood Mead, Chairman of
the State Rivers and Water Commission, for the Lucerne Competitions
initiated by him. Ten acres of the area have been set aside for an experi-

ment in growing various kinds of wheat under the direction of Mr. F. E.

Lee, Agricultural Superintendent, twenty acres of the " Oat " paddock
have been irrigated and cultivated and sown with a mixture of barley, peas,

and beans for grazing and silage purposes. The " Plain " Paddock (44
acres) has been disced and cross disced and will be sown with Federa-
tion wheat as soon as rain falls. Other smaller paddocks are in process

of preparation for various crops.

Miscellaneous.—Levels have been taken for a number of settlers and
designs made for irrigating their blocks. Many landholders have ex-

pressed a strong desire that an officer for this purpose should be detailed,

as required, to do similar work throughout the irrigation areas, and there

is no doubt that many of the early trials and disappointments of irrigators

would be much mitigated if such a course were followed.

The Lands Purchase Board met at the farm on 21st February to deal
Avith settlers' difficulties when there was a very large attendance with
mutual satisfaction following. The Advisory Board met on 27th
February and determined the general plan of operations for the ensuing
season.

On 19th March, Mr. Elwood Mead, C.E., addressed one of the
largest audiences yet seen on the farm on the subiect of Lucerne Growing.
The lecture, which was illustrated with limelight views, was much
appreciated.
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Heytesbury Experimental Farm.

O. H. Call, Manager.

Crops.—The standing crops referred to m the last report have been

harvested, and, as anticipated, have turned out well. The oats, although

sown altogether too late, gave a return of 30 cwt. of hay to the acre.

Peas were a patchy crop, and returned 20 bushels to the acre.

The potato crop has been the most successful yet grown, and will yield

over seven tons to the acre. Digging will commence some time in April.

Three-quarters of an acre of Japanese millet has given a very good
crop of green feed ; it has been cut and eaten three times, and will stand

being eaten down again. The first cutting averaged about 3 feet in

height. The amount of fodder will be gathered from the fact that one
cutting would ha\e fed one cow for 1 1 7 days.

PLOUGHING THE RECLAIMED LAND.

The maize crop was a great success where sown in drills, growing to an

average height of 6 feet, and exceptional stalks as high as 10 feet. Where
sown broadcast, only about half the amount of fodder was taken off. The
Flat Red variety and White Horse Tooth were about equal as the best,

followed in order by North We.stern Dent, Ninety Day, and Minnesota

King.

Although the cabbage plants were very poor the crop did fairly

well, some of the best going over 20 lbs. weight. Swede turnips were

exceptionally good where treated with stable manure, single roots weighing

up to 10^ lbs., and a run of one chain averaging 6 lbs. INIangolds on the

same ground have also done well. Rape and .swedes were sown early in

the year between the rows of trees in the orchard, and look promising. At

the end of January 2 acres of rye were sown for green feed, and in the

middle of March the crop was ready to turn the cows on. Early in Feb-

ruary 2 1 acres of Algerian oats were sown for winter feed, and are look-

ing splendid.

The balance of the farm, with the exception of the timber portion,

has been cleared and ploughed by the traction engine, and the work of
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getting it ready to crop is being pushed on. Five acres of this ground
were i)ut in with rve at the end of March ; the crop is up and looking

well.

The orchard trees have made good growth and appear strong and
healthy. The small fruits and vegetable and flower garden were totally

destroyed by the bush fire in January, but will be replanted in the spring.

Grasses.—These continue to do well, and go far to prove that this

country will make excellent dairying land.

Stock.—Five milch cows, ten pigs, and one horse have been bought,

and are in good condition.

Buildings.—A cow-shed and piggeries of bush material and iron

roofing have been put up, and an addition of two rooms made to the

dwelling-house.

General.—The growth of all crops has been a wonderful impro\'ement

on last year's, and it is anticipated that a further improvement will be made
as the ground gets into a proper tilth, which will be hastened by the disc

implements just received. The potatoes, maize, swedes and grasses are a
great surprise to \isitors, who are now very numerous.

:..NoTE.—The^eniial a^|iii r of the farm and the returns from the crops this season are so satisfac-
tory that a few wonl^ a- i. i. ^iilts may be yiven here. The farm land has now been drained etfieiently for
close upon two year^. aii'l aliliMuivh during- the first season many of the crops were disappointing-, if not
altogether failures, tlie souiness has already so far l>een remo\ed as to jiermit of crops which would be
a credit to some of our finest ayri< ultural lands. That this sweetening- process is not yet complete is

obvious, so that further increase in returns may be looked f^-r. Fertilizers have not been used in the
farm to an extent }^''eater than the ordinary ])ractice for similar crops elsewhere, so that the g-eneral
result of the v\ork is to show successful and profitable settlement of these hitherto despised areas a
certainty.

Stejjs are being- taken to cut >ip, into suitable-sized blocks, the area already ploughed, combining
a proportion of timber land along with the grass-tree country.
s. .iioOffers have been in\ ited for se\eral powerful traction engines with the object of more \-igorously
pushing on the reclamation work. As there are at least 60,CKiO acres of grass tree equal to the plain at
present being treated, a large field is open for future work.— Editor.

THE ORCHARD.

James l^ang, Ilarcourt.

A break has taken place in the weather since last month, and the con-

ditions are nf)w more favorable for orchard operations. An average of about

2 inches of rain has fallen throughout the State, but much more is required

to give the ground a good soaking, and moisten the subsoil.

Planting operations will iDe the principal work during the month, and
this should be pushed on with during favorable weather. In preparing

land for planting fruit trees, it should, be ploughed as deep as possible—at

least 8 incht-s. If the subsoil is inclined to be hard or stiff it should be
further broken up. To do this take the mould board off an ordinary

plough, and follow in the furrow already ploughed to a further depth of

6 or 7 inches; this will give a total depth of 15 inches to which the soil

has been stirred. The ground should then be harrowed. Where virgin

ground is being broken up for the first time, it should be done in the earl}

spring, and allowed to lie fallow throughout the summer; this sweetens

the soil and ])uts it in much better condition for ])lanting.
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The selection of varieties of apples for planting is a matter for grave

consideration, as a good deal of the success of an orchard depends on

the selection made, whether for local market or for export. In a

district where there are old established orchards, the new beginner shoidd

ascertain what varieties of the different fruits succeed best in the locality.

He will then be able to make his selection accordingly. In view of the

rapid expansion of the trade in export apples and pears, all new orchards

and extensions of existing orchards should be planted with only those

varieties which command the best price in the London and Continental

markets.

The distance apart at which fruit trees should be planted also requires

consideration ; ^o feet apart each way is the distance now generally

adopted. This gives 100 trees to the acre, but in dry districts where w^ater

for irrigation is not available, they should be planted 24 feet apart each

w-ay, which works out at 75 trees per acre.

The varieties enumerated in the following lists are the best, and a

selection could be made from them to suit any district in the State. If

must, however, be understood that it is a great mistake to plant too many
varieties ; a limited number of good kinds will pay far better, either for

export or local market.

Varieties for Export.

Apples.—Annie Elizabeth, Cleopatra, Cox's Orange Pippin, Dumelow's
Seedling, Esopus Spitzenberg, Jonatiian, London Pippin, Munroe's
Favorite, Newtown Pippin. Rymer, Schroeders Apfel, Sturmer Pippin.

Pears.—Beurre Clairgeau, Beurre d'Anjou, Beurre Deil, Evewood,
Glou Morceau, Josephine de Malines, Vicar of Winkfield, Winter Nelis.

Varieties for Local AL-^rket.

Apples.—Cleopatra, Emperor Alexander, Esopus Spitzenberg, Graven-
stein, Jonathan, London Pippin, Mr. Gladstone, Munroe's Favorite,

Peasgood's Nonsuch, Reinette de Canada, Rokewood, Rome Beautv.
Rymer, Schroeder's Apfel, Stewart's Seedling, Stone Pippin, Sturmer
Pippin, Williams' Favorite, Yates.

Pears.—Beurre d'Anjou, Beurre de Capiaumont, Beurre Bosc, Beurre
Diel, Broompark, Doyenne, Boussoch, Gansel's Bergamot, Josephine de
^lalines, Marie Louise, William's Bon Chretien, Winter Nelis.

Plums.—Angelina Burdett, Belle de Septembre, Coe's Golden Drop,
Diamond, Early Orleans, Early Rivers, Grand Duke, Green Gage, Kirk's,

Pond's Seedling. Prince Englebert, Reine Claude de Bavey, Washington.
Yellow ]\Iagnum Bonum.

Apricots.—Alsace, Dundonald, Hemskirke, Mansfield Seedling, Moor-
park, Oullin"s Early Peach, Royal.

Cherries.—Bedford Prolific, Burgdoff's Seedling, Eagle's Seedling,

Early Purple Guigne, Earlv Lyons, Florence, Napoleon Biggareau,

St. Margaret, Twyford Biggareau, Werder's Early Black.

Peaches.—Alexander, Amsden's June, Brigg's Red May, Crimson
George, Elberta, Foster, Hale's Early, Ladv Palmerston, Late Crawford,
Prince of Wales, Royal George, Salwav.

Gooseberries.—Crown Bob, Roaring Lion.

Red Currants.—Carter's Black Champion, La Versaillaise.
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TOP-DRESSING LAND FOR MAIZE CROPS.

A. J. Ross, Dairy Supervisor.

The small plot of maize illustrated (Sydney Flat Red) was planted

the first week in December last and when the photograph was taken, 12

weeks later, it had attained a height of ii feet. The only water used was
when the plot was top-dressed with well rotted manures and then I went

through the rows with a watering can only once. The top-dressing was
done three times and helped materially in retaining the moisture. I am
a firm believer in top-dressing land for maize crops, in dry seasons

especially. The soil between the rows was raked to a depth of 2 inches

every other dav and in very hot weather every e\ening.

Previous to planting the only thing 1 did was to satisfy myself that

there was sufficient lime in the soil. There were 9 inches of fair soil to

work on with a quartz gravel subsoil.

Three. stalks recently cut from this plot weighed 12 lbs. and a rough

estimate of the weight of crop would be about 30 tons to the acre. The
plot was sown to show sceptical dairymen that good crops of maize can be

grown in Ballarat district.
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Another plot of the same \ariety was sown two weeks later and in

thirteen weeks the plants had attained a height of 13 feet. The seed

was planted in rows 30 inches apart and 6 inches between each seed. The
plot was top-dressed four times and was w'ell cultivated between the rows.

Two stalks recently cut from the plot weighed 20 lbs.

STATISTICS.
Rainfall in Victoria.

First Quarter, 1908.

Table showing average amount of rainfall in each of the 26 Basins or Regions con-

stiruting tiie State of Victoria for each month and the quarter, with corresponding

monthly and quarterly averages for each P>a»>n deduced from all available records

to ditc.
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Perishable and i'rozen Produce.



ANSWERS TO CORRESPONDENTS.

Lamb-raising.—Longwool states he has a property of 800 acres, sound undulating country,

brown friable loam, carrying native grasses, principally kangaroo, and in the spring time,

trefoil. Rainfall about 26 inches. He intends going in for lamb-raising, but, while making
fat lambs the principal object, wishes to grow a class of wool that will be some compensation in

cases of bad seasons. He asks (i) The class of ewes it would be advisable to use? (2) The
breed of ram to mate with the ewes? (3) Roughly (he most judicious laonths for lambing in

normal years.

Answer.—Roomy merino ewes, from a flock cutting useful rjuality wool, with a good
average return per head, not 2-tooths, nor 6-year-olds. (2) Breed of the ram is not sufficient.

Vou want level shouldered, thick rams, as well covered as possible, and not too coarse woolled.

These you could select in any of the Longwool breeds, but for the way you are situated Border
Leicesters for preference ; Longwool merino cross ewes to thick fleshed, good fleeced Shro];-

shire rams cut bulky, payable fleeces, and the lambs come to freezing weights in a short time.

No other cross will fatten up to 2-tooths and after as quickly or easily, all other things being equal

of course. As you contemplate growing fodder crops later on, this cross will more than make
up for better style of wool. Wool points as well as shape of sheep must be considered on both

sides in each case. The presence of trefoil will, on account of the burr, militate against the sale

of good wool. (3) Middle of July to middle of September.

Gkubs in Crops.—A.B. writes :—During the past season the grubs were very destruc-

tive to the barley and oat crops in the Southern and Western Districts. Please furnish name
and state where the pest comes from; there do not appear to be any indications of its coming

prior to the crop being attacked. In a crop of oats at Murroou, part of which was fallowed

and part not, only the former was affected."

Answer.—The grub is most likely one of the Nortuid Moths (see page 74, Part ITL, of

Destructive Insects of Victoria, (French) and comes out of the soil just below the surface. The
eggs are deposited on grass roots, rubbish, &c., and are in large (|uanlities. The best pre-

vention is to dig trenches with sides as near to perpendicular as possible aroimd and through the

land before the croji is sown, as the travelling grubs cannot crawl uji the sides of the trenches

and then may be killed wholesale. Top dressings before sowing of gypsum at the rate of

^ cwt. to the acre will greatly help in keeping the pest in check if already in the cultivated pad-

docks. These pests are sometimes called "Army Worms '' as they travel mostly in a line, and in

vast numbers. If a specimen be forwarded a definite answer will be given.

Tobacco Wash.—S.McD. inquires whether a stock of tobacco wash could be prepared,

say in the winter, and kept for use .as required. Asks for particulars relative to quantity of

tobacco rf quired and time it should be steeped.

Answer.—(i) A tobacco wash can be prepared by either boiling or steeping tobacco

stems or refuse leaf in water. This gives a concentrated liquid which should be diluted at

the rate of 2 gallons of water to each lb. of tobacco used. A stronger formula is to steep

5 lbs. of tobacco stems in 3 gallons of water for 3 hours; then strain and add water to make

7 gallons altogether. It is then ready for use. (2) The decoction can be prepared in the

winter and used through the summer, care being taken to dilute if the stems or leaf are left

in the mixture. (3) The stems of heavy grade leaf have a larger proportion of nicotme (the

active principle in the wash) than the 'stripped leaf, especially when the latter is of the seed

leaf or aromatic type. Heavy grade dark tobaccoes contain the largest amount of nicotme

both in stem and leaf. (4) By stem is meant the midrib which is taken from the centre of the

leaf. The stalk of the plant also makes a good wash and is also beneficial when put on the

surface of the soil around fruit trees. Orchardists could, in the majority of cases, grow their

own tobacco for spraying purposes with little trouble.

Phosphorus Poisoning.—G.W. asks what are the symptoms of phosphorus poisoning in

horses and other animals.

Answer.—\.Q%s of appetite, swelling of tongue, inability to swallow, intense thirst, diar-

rhoea, jaundice, increased temperature, pulse and rate of breathing, weakness and sometimes

muscular tremors. On post-mortcnu the food canal shows inflammatory patches throughout its

length, the liver and kidneys are enlarged^ and fatty, and sometimes the granules of phosphorus

in the dung may be seen as luminous points after dark.

Hydatid Cysts.—J.J. M. forwards specimens taken from the lungs of a cow that was

drowned in a creek.

Answer.—The specimens forwarded for identification, were calcified hydatid cysts. The

"hydatid" parasite in its "bladder worm" stage forms little sacs of fluid and, as these mature,

lime particles deposit forming gritty lumps or concretions.

Dislocated I-Cnf.e-cap.—A.B.G. writes relative to two of his cows that have developed

lameness, apparently through injured stifles.

Answer.—\n both cases there would be a dislocation of the patella or knee-cap >" front

of the stifle. When newly formed it is possible to reduce the condition, but somewhat difhcult

to keep in position. If the cap can be gently forced bark into position a stiff blister oyer the

part immediately will induce sufficient swelling to probably keep it in position, but with old

standing cases nothing can be clone.
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Service of Heifer.—L.N. asks the following questions :
—" (i) What is the earliest age

a heifer can go to the bull without detriment to her. (2) Starting with an Ayrshire herd and
mating to a Jersey bull and keeping the heifers {a) is it advisable to keep on with the Jersey

blood when getting a fresh bull or change to the Ayrshire or Shorthorn? (d) Is the cross-

referred to a good one?"

Answer.—(i) Fifteen months, (za) Depends upon the object in view; the Jersey will give

quality, the Ayrshire quantity. {2b) Yes.

Knuckling Over.—J. B.C. states that his 3g years' old filly has knuckled over in the hind
fetlock. He has blistered her but apparently without result. Inquiries re treatment recom-

mended. Merton makes similar inquiry concerning his colt.

Answer.—Consultation with a veterinary surgeon would be advisable. A special shoe is-

used successfully in some cases; occasionallv an operation is necessary.

Lump on Brisket.—F.G.M. states that recently he noticed a slight lump on the brisket

of his colt. It is about the size of a marble and does not appear to be connected with the-

skin.

Answer.—This is a purely surgical case and it is advisable to consult a qualified man who
could remove the swelling simply.

Fermenting Food.—P.K. refers to answers givens to A.R. in April Journal and asks-

whether diluted molasses mixed with chaff would not be more readily digested by horses if

allowed to stand long enough to ferment.

Answer.—Fermenting food is not advisable as various moulds, &c., grow and may be
injurious. Digestibility is not increased, though some foods are made more palatable.

PaSpalum.—W. (Iv: W. write :
—" We have had several inquiries lately for Paspalum grass,,

and should be glad if vou would favour us with particulars relative to suitable soil, cultiva-

tion, &c."

Answer.—It is assumed that your innuiry refers to Paspalum dilatatum which grows best

on moist ground mi.\ed with rye grass, white and strawberry clovers. The paspalum and
clover give feed in summer, the rye grass in winter. It will grow on partly cleared ground
and helps to suppress bracken fern. The quantity of seed varies according to requirements, 5
to 8 lbs. per acre gives the best results, but it will establish itself if only i^ lbs. to 2 lbs. per

acre be sown, if rested after grazing so as to allow the grass to grow on and shed its seeds

naturally. The best time to sow is early spring and summer. An allied species, Pasfalum
virgatiini, is a more erect and coarse growing grass; it is useful for hay, stands drought well,

and is suitable for growing on poor dry land. Other allied species worthy of cultivation are

P. scrobicidatum , L., and P. stolonifera, Bosc. The "Silt Grass" {P. distichum, L.) is a good
grass for wet meadows and is useful to cover silt or bare slopes of ponds or rivers.

LOQUATS.

—

Bexdtgo asks if the r|uality of fruit borne on loquat trees 19 years old is likely

to go back on account of the trees being seedlings.

Answer.—There is no need to fear that loquat or other trees raised from seeds and tested

for such a lengthy period will degenerate on account of being raised as seedlings. If the

fruiting shoots are allowed to increase until overcrowding and weakness results, the fruit will

decrease in quality whether the trees are seedlings or " worked " trees. The remedy in the

case of overcrowding is to thin the fruiting shoots.

Growing Maize in Orch.^rd.—Agricola wi.shes to know whether the growing of maize
between young fruit trees will do any harm to them.

Answer.—If the land be stony the maize will grow too rank and high, and, besides exhaust-

ing the soil, will exclude the light and air which are necessary for the growth of the trees.

Potato Moth.—Agricola states that his potatoes this season are badly infested with the

potato moth. He proposes to sow the land down to grass and wishes to know how to get rid

of the grubs.

Answer.—Plough and cross plough the land and then harrow several times. If the grubs

are injured in any wav whatever, thev do not come to maturity. Before ploughing give the

land a dressing of colonial gypsum, say, 5 or 6 cwt. to the acre. This material is very cheap,

and, against grubs particularly, very effective.

Identification of Gribs.—Agricola forwards specimen for identification. He states

that he has a small paddock which has lain fallow for twelve months. On mattocking out the

large weeds preparatory to ploughing he found the soil full of grubs especially where cow
manure had been dropped. As he intends to sow the paddocks down to grass he wishes to know
whether the grubs will affect the young grass.

Answer.—The grubs, which are those of a small cockchafer, will injure the young grass

by eating the roots, but a great deal lies in the first preparation of the land. If there are

native birds or fowls about, let them have the run of the land after the first ploughing, and

again when anv grubs show themselves.

Weight of Carcass.—Fat L.'AMB wants to know what would be the dressed weight of a

lamb in prime condition 24 hours after killing if the live weight came to qo lbs.

Answer.—Roughly, 45 lbs.
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HINTS OX RAISING AN EXPORT APPLE ORCHARD.

F. /. Cur/nodv, Inspector, V cgctation Diseases Acts.

Locality.

Should an\ out- lif desirous of entering intO' the ijusiness of growing

apples for export, he should take intO' consideration every factor that tends

to- cheapen production. There is no necessity to go into the mountainous
regions of Gippsland, or the remoter irrigable areas of the northern part

of the State, as land specially adapted for this particular purpose is

obtainable at moderate prices within a few miles of the city. By purchas-

ing land thus situated the payment of high J.ailway freights and the expense

of distant haulage to railway stations will be obviated. Select a locality

in which the fruit industry is carried on, as you can then command skilled

labor for vour orchard, as well as lieing in a position tO' learn from

the experience of others who are engaged in the same calling. Only those

who are remote from a fruit-growing centre can understand the difficulty

of obtaining the necessary trained labor.

Men must thoroughly understand their work. If not, the mistakes of

one man follow those of another in endless succession until the owner

retires from the concern in disgust. If properly and intelligently managed,

however, there is no phase of agriculture so remunerative. The products

from the richest and most fertile lands of the State cannot be compared

to the returns from an orchard carried out on sound lines.

Site.

When selecting the site for the orchard preference should be given

to one having a gradual slope to the east ox north east and if possible it

should be protected from northerly and westerly Avinds by higher lands,

or growing forests. If not thus naturally protected, it will be necessary

to put in a hedge or break-wind at the time of planting out the trees. The
slope should not be too steep or abrupt, particularly in the case of soils

that wash away with hea\-y summer rains. The disadvantages of working

steep country are too great, and add considerably to the cost of production.

But sloping land is necessary to permit of soil and atmospheric drain-

age. Late frosts not only destroy the vitality of the blossom, but also

6848. N
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interfere with the appearance of the fruit when set. Their effect on the

fruit is somewhat similar to that caused by the use of too strong a spray.

The apples become rusty, and, as the tissues expand with the growing

apple, a well defined frost zone is impressed upon the fruit, and even if

not mis shapen its color is rendered unattractive. Frosts occur on calm,

still nights. The warmer air rises, and the colder and denser air flows

down the slopes to the lower levels. This air movement, to a very great

extent prevents frosts, and the grower on the sloping land is more advan-

tageously situated than the one in the valley, where the cold and frosty

air is likely to he pocketed.

Soils.

A good sandy or light loam with plenty of humus and a nutriti\e clay

subsoil is, generally speaking, the most congenial ipr apple growing

;

though, amongst the different varieties, some will have a pronouiiced pre-

ference for different soils.

Between the surface soil and subsoil there should be no hard pan, as

the fibrous roots of the trees in attempting to pass through such a stratum,

perish, either by being choked in summer by its contraction, or drowned
in winter. Nearly all the silurian and granite formations, and the alluvial

soils dependent on them are exceptionally suitable for apple orchards.

Land on which the peppermint, stringy-bark, messmate, and the she-oak

grow, though poor in quality, is eminently adapted for fruit culture.

The texture or physical condition of the soil is more important than
even its fertility. By the judicious application of chemical manures we
can more economically increase its fertility than its mechanical activity.

The absence of humus from, sandy soils renders them too loose and leachy,

and from clayey soils too cloddy. To supply this want, farm-yard manure
must be added at regular intervals, or green-manuring operations carried

out whenever required.

The subsoil plays a more important part in fruit growing than probably
in any other phase of agriculture, since the roots of fruit trees feed at a
much greater depth than those of cultivated plants generally. Hence,
before setting out a plantation, it is imperative to determine the charac-
teristics of the sub.soil, as, upon its congeniality and suitability, to a great

extent depend the life and vitality of the tree.

On the red soils which have no subsoils accessible to the roots of apple
trees, this variety of fruit cannot be grown at all comparable to that grown
on granite and silurian formations who.se subsoils are rich in plant food.
Trees on the red soils are immoderately rapid in growth, and uncontrollable
even under the most skilful and practical management. They are so late

in coming into bearing that the grower's patience is exhausted and his hopes
destroyed, before he can secure a remunerative return. This at least has
l>een the experience of growers who planted in such soils, and who had
thought at the out.set to have had ideal environments for the raising of
apples. Whereas, trees grown on such soils as recommended above are
kindly in growth, obedient to management, early in maturing, and generous
in production.

Preparation.

Having .selected his site the grower must be exceptionally particular in

removing all the roots of native timber before planting, as from these the
fungus Armillaria mellea spreads to the roots of the fruit trees, and, in

a remarkably short time, causes their death. Throughout the State the
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deadly track of this disease can be traced in numerous orchards by the

presence of dead or dying trees between healthy and vigorous ones.

After this is done peg out your plantation in rows parallel with the

slope, and 20 feet apart. Plough with a subsoiler attached to the depth
of a foot or more. Do not turn up any of the subsoil.

Underground pipe drains should then, if funds permit, be put down
midway between every two rows of pegs, and carried into a main open
drain at the bottom. If this entails too great an expense, every second
drain could be put down, until such time as the grower can afford to

complete the operation. Without underground drainage growers cannot
expect to establish an orchard of strong, healthv trees of uniform size.

If not drained there will be numerous unprofitable trees throughout the

orchard ; such a leakage, in fact, that no business can sustain.

The depth and frequency of the drains depend on the nature and depth
of the soil. In impervious and compact clays the pipes need only be
placed in them sufficiently deep to drain the surface soil, but must be
placed at such intervals as to insure this ; in the more or less porous subsoils

the drains may be deeper, and further apart.

When properly tile drained, the period of growth is lengthened, the

winter temperature of the soil raised, moisture in summer maintained, and
fertility mcreased. A greater depth of sweet congenial .soil gives greater
area for root pasturage, and cultivating operations can be begun and com-
pleted much earlier than would be the case if the ground were not drained.

I regret that want of space prevents me in this article dealing fully with
the advantages to be gained by underground drainage, and unfortunately
there is no phase of fruit-growing so neglected, yet so important, by
orchardists. Few, indeed, are the orchards so advantageously placed as
to have a perfect natural drainage.

After lying fallow throughout the summer the land should be again
ploughed in autumn, and reduced, by means of cultivators, to a state fit

for planting. The most convenient as well as the most economical, dis-

tance between trees is 20 feet. Having pegged out the ground make the
holes for the young trees deep enough to plant them the same depth as
they occupied in the nursery. In this operation the subsoil should not be
disturbed as it would then form a receptacle for soakage from the surround-
ing area, and in the retentive clay the water would remain and render the
soil sour and uncongenial for the young trees to establish themselves. The
medium in which the roots of trees feed, young or old, should not have
even a suspicion of stagnant w'ater therein.

Raise the centre of the hole slightly, and down the slopes trace the
roots of the young tree as regularly as possible all round, keeping the
.strongest roots towards the weather side. Before doing this all injured
and bruised roots should be cut off upwards with a sharp knife. Fill in

with sweet well-mellowed soil, until the roots are well covered. Expel
the air by trampling with the flat of the foot, taking care not to injure the
roots. If the soil is poor, add now a couple of pounds of bonedust, or
superphosphate and bonedust, by sprinkling it over the trampled surface,

and complete filling the hole with the rest of the soil. The manure
should, on no account, come in direct contact with the roots. If farmyard
manure is available, either incorporate it well with the soil before filling in,

or use it as a mulch.

The trees should now be tied to stakes to prevent wobbling with the
winds, and thereby straining or breaking the tender fibrous roots that will

shortly form. The bands with which the trees are tied should be soft

N 2
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so as not to injure the bark or interfere with sai) circulation. The
stakes used should, if possible, be obtained from light sajjlings or ti-tree,

as these will have rotted awav bv the time the trees have established

themselves.

Selection of Trees.

In selecting the fruit trees obtain them from a nurseryman who works

with buds taken not only from trees that have fruited, but from trees that

have proven themselves of good bearing character.

Selection here is as important as in the animal kingdom. One cannot

expect to raise profitable trees from parents that have seldom, if ever, yielded

a remunerative crop. It is well known that scions partake of the charac-

teristics of the parents from which thev have been taken, as well as being

subject to the influence of the stock upon which they have been worked.

Hence it is as necessary, in selecting trees, to give as much importance to

the scion as to the stock. For standard trees the Northern Spy stock or

Winter Majetin is the best. Both are blight proof. See that the trunks

are low-, straight and sturdv. On the poorer parts of the plantation put

the strongest trees, or tho.se having the best root system.

Varieties.

As difterent \-arieties of apples have decidedly i)re{erential tastes as

regards soils and climate it would be impossible to specify here the

varieties that should be .selected for any particular orchard. But it is

intended to point out some of the characteristics of the most prominent

kinds of exjxjrt apples, and any per.son wishing to engage in the business

can, by reference thereto, and from w'hat he can learn of their habits in

Ills own immediate neighbourhood in the older orchards, come to a satis-

factory selection.

All things considered, the Jonathan heails the list. It thrives well

under a wide range of climate and soils, ami in this respect is. [jrobably.

more cosmopolitan than anv other kind. It does not do too well in the

dry, arid regions of the north, even when irrigated. With fair and

generous treatment it bears regularly year after year. Its fruit is of

uniform, moderate size, high color and good fjuality. It comes into bear-

ing early in its life, is easilv controlled, and remains TJrofltable for a

lengthened period. If shipped and carried under anything like reasonable

conditions it realizes high prices on the London market. It is the variety

most sought after by exporters.

Cleopatra is a good grower and heavy bearer. Its fruit, however, is so

subject to Bitter Pit in the southern portion of the State that I certainly

would not take the responsibility of advising anyone to plant it. In fact

I would advise the contrary. Up north it is, to a great extent, free from
this complaint, and is amongst the most profitable varieties grown. It

commands a high price in London.
Munroe's Favorite (Dunn's Seedling) is another northern district

variety. In the south it so scurfs and cracks in normal seasons that it

is unprofitable to grow. This peculiarity increa.ses as the tree gets old,

and the fruit has a great tendency to fall off. It is a strong grower, and
good cropper under suitable conditions. Fruit is of good color and excel-

lent quality.

London Pippin (I'Mve Crown) is one of our southern apples, but its

behaviour the past three vears is anything but commendable. It blooms

late, and is the severest sufferer from the ravages of the thrip. Under
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normal conditions it crops well. It grows rapidly and naturally shapes
itself. It thrives best in well drained soils, where there is no hard pan,

as often occurs in the poorer lands. Its price in London is generally such

as would pay, but unless it redeems its lost character I should discard it.

Rome Beauty, like the London Pippin, blooms late and receives the

.attention of the thrip. It is somewhat late for export, and does not com-
mand a price commensurate with its quality. It is somewhat difficult to

manage, and verv susceptible +0 woolly aphis. It is a good local variety.

Esopus Spitzenberg is a vigorous grower but generallv a very shy

bearer. It is supposed to be partially self sterile, and therefore requires

planting adjacent to a varietv that blooms at the same time. The fruit

is of good qualitv and color, and the price in London payable if it were
to bear even fair crops.

Cox' s Orange Pippin is a weak grower, somewhat of the character of

the Jonathan. It is subject to '' bark blotch," and requires forcing. It

is not comparable to Jonathan in bearing. Crops lightlv. Fruit excellent

in flavor and good color.

Rymcr grows abnormallv large unless controlled. Crops everv second

year heavily. Fruit good color but no qualitv. Commands moderate
prices.

Dumelow s Seedling (Wellington Pippin) crops heavilv every second
year. It has a tendency to overbear and the fruit is consequently small

unless the tree is well thinned out, and fed liberallv. The fruit is excel-

lent for jelly and a good "cooker." It is rather acid for the general

taste. This varietv brings a fair price in London.
Reinette du Canada is a vigorous grower, and biennial cropper. It

thrives best on sandy soils. It belongs to the cooking varieties. Last year
it was a favorite in the German markets, but its j)rice in London was dis-

couraging.

Statesman is a strong upright grower, and on granite formations vields

heavy crops of splendid color. Somewhat late for export, and subject to

Black Spot in autumn.

Bismarck is a weak and straggling grower. Requires being kept more
upright, otherwise has a tendency to overbear and dwarf. Fruit is very

susceptible to Black Spot. It is good bearer, but prices in European
markets are not too promising.

Annie Elizabeth is sO' subject to Bitter Pit that it should not be grown
south of the Divide.

Plan of Orchard.

The orchard should be so planned out in sections as to insure the most
economical advantages in working as well as to secure interpollinating

influences. The varieties blooming about the same time should occupv
either adjacent sections, or two or three rows of the one }Ou wish to pre-

dominate should intervene between two rows of another variety. By this

means interpollination can take place and when spraying and picking come
round they can be carried out with greater facilitv than would otherwise

be the case.

To secure success eventually, every tree should each year record at

least standard progress, so that when the orchard comes into bearing the

owner will have, as far as possible, trees of uniform size, vigor, and re-

productive capability. We cannot but expect a few weaklings amongst
some hundreds of trees when we know that, in the beginning of the young
tree's life, it had to undergo' two serious operations—one of root-grafting.
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the other of budding. If aiiv of these weaklings should prove unresponsive

to special treatment during the first couple of years they must be replaced

by more vigorous ones of the same varieties. There are other causes for

trees not thriving, but these become local problems, due, probably, to

local conditions, and must be solved by each individual grower for himself.

Every orchardist should aim at raising such a tree as will be capable,

on its coming to maturity, of giving the maximum return, so that during its

early life its potentiality should be considered, its health conserved, and
its frame developed to this end.

Cultivation.

In the spring succeeding planting plough away from the trees six or

eight inches deep. Plough not deep enough to injure the roots when near
the tree, increasing the depth as you get free from the roots. This method
tends to establish a deep root-system, and prevents injurv later on. The
whole of the orchard need not be ploughed, but a strip about four feet wide
on each side of the trees, as this is sufficient for root extension the first

year. To allow of further feeding area for the roots the width of this

strip must be increased, each succeeding vear, by a couple of furrows on each
side. The young trees will require thorough cultivation at regular intervals

during summer, so as to maintain normal growth. In autumn plough some-
what deeper and up to the trees, and leave it in a rough state, to permit of
the ameliorating influences of winds, rains, and frosts.

Varying the depth of ploughing in autumn and spring enables the

grower to maintain the same depth of cultivation throughout plant life,

besides obviating the formation of a plough pan caused by constant!)

ploughing to the same depth. The subsoil is continually imbibing nourish-

ment and moisture from above, and the intervention of a plough pan pre-

vents the access of these to the root-system of the trees. The plough pan
also interferes with the interchange of heat that is constantly taking place
between the surface and subsoil.

Cultivation of the young orchard must not be overdone. All that is

necessary is to keep the trees growing continuously, and moderately vigorous,
during the period of active growth. If the trees are making too rapid
growth cultivation must cease, as strong wood growth one year gives sub-
sequently small fruit crop. In order to permit the leaves to ripen cultiva-
tion should cease two or three weeks preceding the occurrence of frosts.

There is a period in the bud's growth when it is waiting for food neces-
sary to define its character. Any stimulation to the roots due to cultivation

or other cause at this time will drive it into wood growth. The lowering
of food supply by the stoppage of cultivation or by cultivating so as to
dry out the moisture modifies sap flow, and thus causes leaves to ripen, and
form fruit buds. When sap is elaborated to form fruit buds there is little

moisture in the soil. So, by intelligent cultivation spur formation can be
controlled to a great extent, and trees that are making abnormal growth can
l>e brought into bearing.

When once trees are bearing cultivation should be increased, for the

production of a crop entails a dual function on the part of each bud,
viz. the supply of nourishment necessary to the development of its fruit,

and the production and maturing of a fresh fruit bud to bear fruit the suc-

ceeding year. In order that the buds may be able to perform these functions

thoroughly they must have plenty of food, and therefore the plant-food
inherent in the soil must, by cultivation, be rendered available for the

roots to take up.
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No portion of the orchard should remain untilled. By means of a false

head to the plough and a long chain the ploughing can be done right up to

the trees in most cases, ^^'^hat cannot be done this way must be accom-

plished by hand. During summer the surface soil should be kept in as

fine a state of tilth as possible to conserve the moisture. The smaller the

particles of soil can be rendered the greater the capillary attraction, and the

lilms of moisture surrounding these particles reduce the plant-food to a

soluble state bv which the roots are enabled to obtain nourishment for the

^vood and buds above.

No encrustation of the surface should be permitted in summer after

rain. The soil, whenever this is likely to occur, should be lightly stirred

with a cultivator.

Of course, as before explained, cultivation varies as the requirements of

the orchard demand. When trees are bearing heavily, we cannot be ad-

judged guilty of over-cultivation.

When the orchard is young, growers are often found producing cereal

crops between the trees. This is a great mistake. An ordinary crop of

hay is computed to take about 300 tons of moisture out of an acre ; and as

this hay is cut off in late spring the fruit trees begin their summer in a dry

and thirsty soil. Owing to the want of moisture the food thaf is in the soil

is unavailable to the roots of the trees. If the orchardist must grow some
thing, a few rows of potatoes or strawberries or other crop that will require

frequent summer tillage may be grown, but at such a distance from the

trees as not to interfere with their roots.

The primarv object, that of establishing an orchard profitable through-

out a long life, must not be lost sight of. Time is too short to rectify

serious errors in the establishment of an orchard, so do not woO' returns

from catch crops, probablv at the expense of your fruit trees hereafter.

r^Ianv have done so, and wish thev had not

Manuring.

As a rule the young orchard requires, if any, but little manure. It is

a mistake to have to amend root treatment with the knife. All the grower

wants in his young trees is standard progress—even, moderate growth.

If his trees are not doing this for him 2 cwt. of bonedust to the acre will

remedy matters. But when his trees come into bearing they will require

liberal and intelligent feeding.

Owing to the variability of soils even in the same orchard it would be

useless to give here any special treatment for any one orchard. The grower

must study closely the behaviour of his trees, the surrounding circumstances

that may modify their growth or their bearing, and by experience—the

only infallible guide—determine and supply their requirements. He must

understand that the tree requires every element of plant food, and soils

rich in any one of these elements in an available form are not visibly bene-

fited by it's addition in an artificial form. In fact, only those constituents

in which the soil is deficient should be added in the form of fertilizers.

By the soil's deficiency in any particular constituent is, of course, meant

when that constituent is unavailable to the plant.

Concentrated fertilizers though strong in chemical quantities are lacking

in physical action, and should be regarded only as supplementary to thorough

tillage and green-manuring.

The incorporation of organic matter with the soil, as in the case of green

-

manuring, ameliorates its physical condition. It influences the warmth and

moisture of the soil, alters its mechanical constitution, and renders it in

a better state for the appropriation of food by the plant.
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Lime in low form added to the soil has no mechanical effect, but when
quicklime is added at the rate of 30 cwt. to the acre it has mechanical

action by forming gases and causing movement and air passages.

As nitrogenous manures supply food essential to wood growth, it fol-

lows that if, in the early life of the orchard, trees are making insufficient

progress this constitutent must be supplied them. The aged tree, also,

debilitated through bearing, is more responsive to- nitrogenous manures,

than to any other kind. The grower can tell when his trees demand this

particular food by their pale, sickly leaves, and weak wood-growth. Trees,

grown on soils rich in nitrogen have dark green foliage which they retain

late into the autumn. Any deficiency in this respect in the soil can be-

readilv amended by the application of farmyard or green-manuring.

When we consider that an ordinary crop of fruit will take two or three

times as much phosphoric acid and potash out of the soil as an ordinary

crop of cereals, it is clear th;:t these constituents must predominate in

manuring a bearing orchard.

Pruning.

The pruner must ha\e in his mind at the out.set the form of the tree-

he wi.shes to e.stablish, and preference mu.st be given to the shape that is:

capable of carrying the greatest quantity of fruit. He must build up a

strong tree capable of su])porting whatever crop it mav bear.

I AND 2. CLEOPATRA APPLE, JUST PLANTED, UNPRUNED AND PRUNED.

If the frame of the tree is made too weak, and this is often the case,,

the first moderate crop it is called on to bear either distorts it, or breaks.

it down. If this hapj)ens the tree has to be rebuilt, and the grower loses-

time . and money. Should he, however, start with a strong, substantial

foundation, he can build up his tree to carry the heaviest crop without
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unduly straining the wood. This will be his aim for the first three or

four years ; nor, in doing this, need he sacrifice the earlv fruiting capabili-

.ties of the tree. By the retention of selected lateral growths which will

not enter into its permanent construction, temporary crops mav be obtained,
until such time as matured fruit spurs are de^•eloped where the\ are

required.

A month or so after the tree has been planted out it will be necessary

to head hard back to outside buds, leaving three, or at most four leaders.

See illustrations i and 2. The leaders are cut to outside buds. Had there

been strong buds lower down, and in the proper position, it would have
been preferable to have cut them still further back. Owing to this hard
^cutting, the leaders sweep away at a much wider angle than if lightly

headed, and give a greater base upon which to build the future tree.

The grower will require to continue this system of hard cutting back
for three or four years until he has got his trees well spread and well

shaped. Each year he will retain the most appropriate wood for new
leaders, and place these as equidistant as possible from one another, but

leave plenty of space between for the circulation of light and air.

The leaders should break away from the truaik at different heights, other-

wise when the tree comes into bearing there will be too great a strain upon
it and this may cause it to split. Care mu.st be taken not to let a heavy
leader run away straight up the centre of the tree. If so, its strength is

gained at the expense of those on the outside. The centre should be kept

P v^ b
,'/

3 AND 4. JONATHAN APPLE. 4 YEARS OLD, UNPRUNED AND PRUNED.

Laterals e, d, and c are temporarily retained. Can be removed when required.

well opened out at first. It can easily be filled in with suitable and more

fruitful wood afterwards.

When the orchardist has established as many leaders (lo to 14) as he

<ieems necessary fox his tree, he will then require fo head back much more
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lightly than before, nor will it be advisable at any future time to increase

this number of leaders. The grower must understand that the greater the

number of leaders the greater the facility for sap leakage, so that to main-

tain fruit spurs in the base of the tree the top must be well open. The
leaders should be trained at such angles as will conserve their fruit buds.

If they are carried out too horizontallv they will eventually lose their

spurs on the underside.

Every year the leader should be headed back, otherwise fruit spurs

will form at the top, produce fruit, and either break down the leader or

drag it permanently out of position, and rob the spurs down at the base.

Instead of this system developing and maintaining fruit low down in the

head of the tree it has just the contrary effect (siiee b, e. page 396), where

5 AND 6. JOXATHAN APPLE, 5 YEARS OLD, UXPRUNED AND PRUNED.

Lower laterals retained temporarily.

the spurs have all been lost towards the base through bearing at the end,

and developing other spurs near the top. The leading or highest bud has

strongest attraction for the sap, then the next, and so on downward. From
this it will be .seen that as soon as the topmost buds are capable of receiving

the amount of sap flowing no further spur development will take place.

This is exemplified again in b, c. The four long spurs at the top and the

short bud further back were equal to taking up all the sap moving along

the leader b, e, and thereby starving the other buds all along the line. By

cutting at e the lower buds would have been developed.

When the leaders, or any of them, are making too vigorous a gro^yth

they can be checked by changing their direction frequently and blocking

the course of the sap. If you bring water in a drain straight down a hill,

it rushes unimpeded in its course to the bottom, but if the same volume

of water is brought down in a drain of similar capacity in a zig-zag

manner down the slope, never allowing it any long stretches for rushing.
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its velocity is diminished, and it frequently overflows in its course. Now
the sap circulation can be controlled in the same manner. Sap circulates

with varying velocity, being rapid in young and sluggish in old trees.

Young trees, therefore, require a more spreading design in order to retard
sap movement, while old trees require the contrary.

Sap movement can be retarded by giving it a more or less tortuous
passage. On referring to illustrations 3 and 4, it will be seen that the
leader, a, is growing upright, and vigorously in consequence. Its direction

is changed at a, where the sap is compelled to stop, as the piece, a b, is

much smaller, and is incapable of receiving the volume of sap that arrives

at a. The sap is thus dammed back, and nourishes and develops buds
below this point, or produces laterals that can be manipulated so as to

il--*;22*^-->.V'-^

7 A.\L> S. JONATHAN APPLE, 6 YEARS OLD, LM'KlMiL) AND I'KLNEU.

Frame of tree completely formed.

produce fruit. By thus twisting or deviating the course of the sap from the

straight rushes in a zig-zag manner it can be made to nourish buds where

they are most required. Growers often follow, year after year, the strong

leading growth in the same direction, and have as a result abnormally tall

trees, and fruitless for years.

Do not forget that if your trees are making too strong a growth, change

the direction of the leaders and thereby compel the sap to move more

slowly, but great care should be taken not to torture the leaders by deviat-

ing them too much from their natural habits. Rapid sap circulation causes

wood growth, and slow circulation tends for fruit

Treatment of Laterals.

Jonathan and Rome Beauty are prone to throw out numerous light

lateral growths, and the grower' must be careful of the treatment of these.

Near the base of these laterals there are blind " eyes," and if the pruner

cuts back to one of these the remaining portion dies right back to the

leader.
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Remove the heaviest laterals and those growing upright. Leave in

the light and more horizontal ones. As the sap circulates more slowly

ill these dependent lateral lines they will, du.ring the year, furnish well

with fruit spurs. The next year they bear, and the year after can be cut

back, if necessary, to a fruit spur for its development.

The Rome Beauty lateral on bearing at its terminal, clubs, and throws

out simultaneously two shoots, one .stronger than the other. (See d, a, c, in

illustration.) If not cut, fruit will be borne at d, and no spur develop-

ment will occur between a and c. The strong shoot should be cut out

w^here marked. The piece a d cannot then receive all the sap moving along

the lateral, and spur formation takes place at, and back from a. The
shoot a d, after bearing, can be cut out, and thus further strengthen the-

buds in a c.

9. PRUNING OF LATERAL.S.

a. Position where sap is checked and frnit s])urs m'c formed. e. Position

where b should have been cut the jirevious year to laiild u]) fruit spurs.

Bv allowing laterals to run a \ear or two and then working them back-

is the best method of dealing with this kind of fruiting wood. This is the

method adopted in the pruning of the various trees illustrated. The lighter

leaders have freedom for rapid sap circulation while those that were too

vigorous have been treated in the manner already explained. By this means
leaders of uniform size will be obtained. The laterals have been either

left or cut back as necessity demanded, and the trees well opened up to

permit of the free circulation of light, heat, and air to ripen the leaves.

This is most important, as ripened leavies mean ripened fruit buds.

The function of the leaves is tO' elaborate the sap into wood-building tissue

and fruit-bud products. No fruit-bud can be built up without the aid of the

leaves. On the character of the leaves depends the character of the buds,

and, con.sequently, the character of the fruit which these buds bear. Small,

VA'eak, and sicklv leaves, consequent upon bad drainage, starvation, or other

cause, give weak and undeAeloped fruit buds.

Leaves are far more active in sap elaboration in sunlight than in shade,

so that c\ery opportunity should be given to the leaves to perform their-
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work b\ well opening uj) the tree. Leaves, raid consequently buds, require

to be largest and strongest at the base and the underside, so as to bear

truit of equal size with that towards the top.

No defective connexions between the different parts of the tree must

te established by the introduction of unripened wood often caused by sum-

mer pruning when the wood has not time to ripen. Ripened wood has

libbed bark and little pith, unripened is soft and pithy. Apple wood of

nnrmai growth retiuires 16 to 18 weeks to ripen ; of strong growth 18 to

24 weeks.

The Bark of trees should be prevented from becoming hard and dry,

as in this state it acts as a ligature, checks sap movement, and causes

dwarfed trees. Rough bark is thick, and denotes strong constitution, while

smooth soft bc.rk is thin and sensitive.

Pests and Diseases.

Without reference to the pests and diseases that the young orchard may
be subject to, and the means tO' contend with them, this article would be

incomplete.

WIoollx ApJiis.—The woolly aphis so insiduonsl\- and silently establishes

itself that the grower must continually be on the alert for its presence.

At the beginning of its attack it is very easily dealt with, if prompt

measures are adopted. Unfortunately, orchardists, when dealing with this

pest, lack thoroughness. They forget that so enormously .rapid does the

insect reDroduce its species that a single female is capable of becoming

ii: the one season the genetrix of such an army of its kind as will infest

the whole orchard. This being so, no half measures will meet the case.

Absolute and complete eradication must follow the efforts of the grower

who expects to be successful against it. An emulsion of crude petroleum

oil at a strength of i in 10 is the best spray. Dabbing it on with a brush,

a common practice, is altogether unsatisfactory, as the insect works on

the underside of the branch, and by this means the material cannot be

properlv applied. The spray punqi with a bent nozzle should be used,

and the spraver must keep his nozzle close up to the part he is spraying,

using plenty of force to drive the material into all the little crevices in

which the insect has become lodged. A fortnight after, the trees sprayed

must be carefully examined, and, if any insects remain, again treated in

a similar manner. Another inspection after a similar interval should be

given, and should any be then found it is quite evident that the insects

are r^i'otected 1)\' projecting bark from the action of the spray. This bark

must be cut awav. and the part infested treated as before. It would

appear that this process entails a great deal of labor, but after the first

.spraying the insect will be localised to the few parts passed over, and to

places protected from the spray.

Petroleum or red oil emulsion is made thus :—Boil one gallon of water

and 2 lbs. of soft soap until the soap is dissolved. Add two gallons of

whichever oil \ou wish to u.se and bring to boil. Place nozzle of spray

pump into this mixture, and by pumping in the air you violently agitate it

for three or four minutes until it emulsifies. This will then mix with cold

water just like milk in tea. Use at the required strength.

Manv growers have great diff.culty in getting the oil to mix, but I have

never found the above method fail when soft water has been used.

Codlin Moth.—No grower should neglect to take every precaution

against an invasion of the codlin moth. Old second-hand cases are the
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principal media of distributing this pest throughout districts in which the

orchards are some distance apart. If, however, the moth be introduced,

the most determined effort ought to be made to stamp it out on its first

discovery. The grower himself should examine every fruit at least once

a week, and, if affected, pull it off, and destroy the grub. This work is

too important to be deputed to the ordinary workman. If this is done
thoroughly it will save labor and losses in after years. If the codlin gets

a hold, then spraying and bandaging must be carried out. The arsenate

of lead spray has given excellent results. Spray first when the petals

have fallen, watch closely for the appearance of the eggs on the fruit, and
spray then at intervals of ten to fourteen days. As the habits of the

insect vary under different climatic conditions, the method of treatment

as regards the frequency of spraying and the time of its application must
vary accordingly. The resourceful and observant grower will find this

out for himself.

Arsenate of Lead spray should be made as follows :—-Boil slowly and

keep well stirred for half an hour, i lb. of white arsenic, 2 lbs. of

washing soda and i gallon of water. Dissolve 7 lbs. of acetate of lead in

three gallons of warm wateir. Add the arsenic solution to the lead and
stir up thoroughly. This quantity is sufficient to make from 360 to 400
gallons of spray.

If the grower should be afraid of burning his foliage he can determine

the effect first by spraying a part of a tree and letting- it remain for four or

five days, when, if too strong, the foliage will show any injury ocv'urring.

Arsenical sprays act differently under different climatic conditions.

Apple Scab or Black Spot.—This disease is so amenable to the

Bordeaux mixture that the successful grower now sustains very tittle loss.

The orchard should be sprayed with the Bordeaux when the majority of

the blossoms have separated so that the spra)'- can run down along each

little stem, and before the petals have expanded.

The formula for the Bordeaux mixture is 6 lbs. bluestone, 4 lbs. fresh

unslacked lime, 50 gallons of water. Slack the lime with small quantity

of water and then make up to 25 gallons. Dissolve bluestone in 25 gallons

of water. Run evenly into third vessel through strainer. Stir well and
apply with fine spray.

Bark Blotch.—In the case of bark blotch the tree must be kept growmg
vigorously and the wood attacked should be cut out.

EFFECT OF (M)L1) ON NEW DRY WINES.

The following important paper has been translated by Mr. M.
d'A. Burney and forwarded to us by the courtesy of Messrs. P. B.

Burgoyne & Co. Mr. Burney in bringing it under the notice of Mr.
Burgoyne writes as follows :

—
" A pamphlet from the pen of Dr. P. Carles, a most prolific and

interesting French writer upon wine matters, has been sent to me, and
believing the suggestions it contains to be specially applicable to Australian

conditions, I have made a translation for use on your Mount Ophir vine-

yards. Necessarily prejudiced by his surroundings and by the immutable
belief that good wine can come from nowhere but his native district Dr.



8 JuLV, 1908.] Efect of Cold on Ne-ic Dry Wines. 399

Carles does not recognise the bare possibiliry of any other sized cask than
the hogshead being advantageous. In Australia we know otherwise and
can leave the question on one side while considering the most useful remarks
upon the value of cold in the storage of new wines. With her unrivalled

chmate for the ripening of grapes Australia suffers (from a cellarman's
point of view) from periods of great heat which are very trying to all

wines, but more particularly those of the preceding vintage. With a sudden
fall in the barometer and a violent increase in the temperature the lees

rise and there is every prospect of bacterial diseases affecting and destroying
the quality of the )oung wine.

By a natural provision of nature, fortunately, nearly all wines made
in such climates have a sufficiency of alcohol to enable them to withstand
the heat, but at the same time they may for the same reason contain

traces of sugar wdiich is a food for many injurious germs. While possessing
great substance and body it is remarkable how very few Australian wines
will stand age in bottle. The reason is not always easy to find but in

Dr. Carles' pamphlet there is his opinion as to the necessity of cold which
points distinctly to the weak spot in Australian systems of maturing. New
wines are but rarely bright before the summer and whenever there is a lack

of limpidity there is a danger of secondary fermentations and deteriora-

tion. Inevitably fermentation during the summer following the vintage
entails a certain loss of quality and keeping powers.

Having experimented with the action of artificial cold at the Govern-
ment Cool Stores, Melbourne, through the courtesy and kindly assistance

ot Mr. R. Crowe, Superintendent of Exports, I can speak from personal
experience of the extraordinary effect of prolonged cold on new wine. A
new red wine of the 1904 vintage was run into a hogshead and laid up in

a cool chamber for three weeks at a constant temperature of 33°. It

was then racked from its lees^ which were very voluminous and compact and
sent back tO' Rutherglen where it was bottled the following year in perfect

condition. At the time of bottling, which was of course far too soon, the

wine appeared fully a year older than the same wine stored in the ordinary

way but had far more delicacy and, particularly, finish. There was no
earthiness or coarseness and the general improvement was very pronounced.
I was desirous of ascertaining the exact degree of cold and the duration

necessary to produce this result but was prevented by circumstances over

which I had no control. The fact remains that steady and severe cold is

eminently beneficial to the keeping qualities of young wines. If Australia

means to take her place among the famous vintages of the world all diffi-

culties must be faced and overcome. Summing up Dr. P. Carles' sugges-

tion we should expose new dry wines to the greatest cold available. As
soon as the first fermentation is complete in a month or so after vintage,

if hogsheads are available, they might be filled and stacked in sheds or

out of doors out of the sun or the cellar doors should be left wide open.

If casks have to be seasoned this is our opportunity. Then in July our

wine can be racked and above all clarified before the large storage casks

are used for the summer. If earlv clarification were made an essential

every year the improvement in quality would, I think, be most marked
and the insurance against defects and loss verv considerable."

The Effect of Cold on New Dry Wines.

Dr. P. Carles, Professor of Medicine at tlie University of Bordeaux.

The past autumn has been unusuallv mild and therefore all who hold
stocks of 1907 wines should take everv precaution that these wines should
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benefit by the cold of the winter. This is the more impoitant as last vintage

was generally carried out under defective if not disastrous conditions. For
tnis reason many new wines still want watching and will require all the

winter cold to enable them to withstand the heat of next summer.

The action of cold upon new wines is of such importance that every

ivine tvhich does not get cJiilled when nc7k\ suffers continuously and often

for many years. This is especially so after wines have been lx)ttled. Re-

frigeration of wine is the more useful when it follows soon after the first

fermentation, when it is prolonged, and when the degree of cold approaches

2^2^^ Fahr. The cold acts not only in freeing the wine from an excess of

tartar but in depositing along with it, oxydised tannins, albumenoids,

various ferrous, and ferric combinations as well as manv other which are

in a state of pseudo solution. It is these substances, of which the equili-

brium of solution is the more unstable as the temperature is lowered, which

destroy the limpidity of the liquid, and Avhich give a dirty, stale and flat

taste to the wine fermenting its proj^er appreciation. But in addition to

the insoluble matters easily distinguished bv the taster there are also

noxious microbes or microscopic germs which are the primary cause of all

diseases of wine. Thev are also affected by cold when it is sufficient as

thev are put into a state of inaction and while in this inert condition are

precipitated with the o'.her substances above mentioned into the lees. This

fact is so well known in practice that rackings always take place before

the winter is O'ver, liecause if there were further delay these microbes

rendered again active by the warmth of the spring would ri.se from the

lees and reinfest the wine and deteriorate it more or less. This action can

onlv be complete when the wine before racking has been subjected to the

action of progressive cold, sufficient in degree, and fairly ])rol()nged. Now
in ordinary storage of new wine the question is whether these conditions are

fulfilled.

[n the Gironde, which has a very old reputation for the successful

handling of wine, hogsheads are traditional. If the custom is old and

firmly rooted it is certainly because this type of cask has numerous advan-

tages. No doubt from its size and shape the hogshead is easily handled.

I: is strong enough not to be easily broken and yet the thickness of the

wood is of the right measure to moderate the evaporation through its pores.

It is also averred that this thickness is exactly right to limit the diffusion

of air to the interior by the same pores. But what has been until now
neglected is that its volume allows complete access of cold to enable this

latter, in an average year, to cause complete clarification in cask. We
must remember that this depositing of the lees, &c., can only take place

if the hogshead is sufficiently exposed to the cold so that it reaches the wine

it.self. Formerly there was no need to pay much attention to this point.

Old brokers say that no purchases were made until after spring racking

or at any rate that until then the wine was not moved. To-day this is

not the same, as growers take more heed of the dangeis of heat than of

the benefit of cold. That is why, at our suggestion, many cellars for new

wine are now fitted with double doors, one in thick close fitting wood
and the other in trellis work iron. When cold is considered useful the

trellis work doors only are closed. In the country w^e have even advised

stacking hogsheads in the open air and the same has been even carried

out in courtyards, &:c., in towns. It is to be supposed that the system

is successful as all who trv it continue it every year.

This system is of course specially useful for wines for sale when
voung. No svstem is more economical, better adapted, and more efficacious
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for cleansing young wines from all that is detrimental to their proper pre-
servation, limpidity and stability. Nothing can better prepare them for
proper maturing which comes to them healthy and strong and not worn
out or affected by disease.

Now if hogsheads are specially suitable for this purpose it must stand
to reason that larger casks are not so. Fermenting vats have sometimes
been fitted with heads and used for storage at a time when there was a

dearth of hogsheads. Considering the thickness of the wood and the in-

creased volume It must be at once admitted that the action of cold will be-

slow and incomplete. Therefore the wine will clarify badlv or not at all.

When the great heat comes the chances of disease are grea Iv increased
and often the wine has to be got rid of at distillation prices. Brick and
cement vats and tanks are also sometimes used but have the same disad\an-
tages as wooden vats from our point of view.

These special vats are excellent for fermenting in and e\-en for finishing

the ageing of wines once they are clarified. For new wines, however, our
preceding remarks will have sufficiently explained the situation. Kept from
the cold the new wines never get bright, form but little lees, and keep mosr
of the tartar and with it albumenoids and others of which we have described

—the inevitable precipitation in a normal winter. For the same reason
noxious microl)es, instead of being paralysed bv the cold, remain in suspen-
sion in an active state so that at the spring racking none are left behind in

the lees, and with the arrival of the hot weather these wines acetifv easilv,

become bitter, greasy or oily. Sent in hogsheads to the consumer thev ma\-

stand some little time but sooner or later wear awav, perish and become
worthless even to keep in bottle.

The large storage casks used on the Mediterranean coast have the fault

of generally allowing the wines put in them to pass the summer badly, and
hence perhaps a reason why these wines are always passed upon the market
very young. This inabilitv to withstand the heat of the summer is caused
not only by local high temperatures and defectively constructed cellars but

through the capacity of the large storage casks. This capacity prevents the

cold of the winter producing clarification, the more so as the cold is in

Itself very slight in this climate.

It is probable, however, that if these sam.e wines were run into hogs-

heads and if thev were exposed to the same natural cold of "he winter tha

thev would stand the summer when put back into large casks. We believe,

howeyer. that on account of local habits and customs growers would prefer
to keep to their large casks and use artificial cold. In conclusion the

preservation of new wines in all climates is onlv certain zvJieii during their

first six months they have undergone the action of cold sufficient both in

^"tensity and duration. This cold is necessary to remove, at the next rack-

ing, the germs of disease and other insoluble matters. Every new wine
which has not been subjected to sufficient cold cannot keep well unless

pasteurised, but we must no': forget that pasteurisation does not prevent it

depositing in bottle.
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SELECTION OF MAIZE SEED.

/. M . B. Connor, Dairy Supervisor.

The following particulars are supplementary to the article on Maize
Grozviiig Experiments published in the March number of the Journal. The
opinion amongst practical farmers is almost universal that it is desirable

to change the seed from time to time to prevent degeneracy. This opinion

is no doubt based on practical experience and observation and is in keeping
with the results obtained from 'the va,rietie*s of seed maize experimented
with by me.

THE "tassel" (male FLOVvER). THE " SILK " (FEMALE FLOWER).

In most districts there are some advantages to be gained in introducing

seed from outside sources, that is, from where that particular variety of

seed grows at its best. Sudh selected seed will probably be possessed of

more inherent vigor than that grown in the locality into which it has been-

introduced. Different varieties of seed produce plants possessing very

marked differences in reispect to individuality. Whilst carrying out the

experiments it was observed that, although the plants were grown from the

same variety of seed, the characteristic differences could be readily noticed,

and the most suitable plants for either fodder purposes, or seed, fixed by

selection. The seed from the best of such plants for either purpose should

he kept for future sowing, therebv securing the type of maize most suitable

for the! district.

It is only by close observation whilst the plant is growing, that one can

thoroughly understand the important part the tassel or male flower and the

silk or female flower (see first illustration) play as the reproductive organs

of the maize plant ; each has an equal influence as regards the qualities and
characteristics of the grain produced. The pollen from the tassel is con-

veved to the silk bv bees or the wind. The silk is composed of long^
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delicate silky threads, each one of which is connected with what will, when
fertilized, eventually become a grain of maize. Knowdng this, it is im-

perative that any unproductive plants like Fig. 2 should be discarded and
uprooted if the quality of the seed is considered before their pollen has

had an, opportunity of contaminating the silk of any of the prepotent and
desirable plants as shown in Fig. 3. This would be the first step to obtain

productive seed for future sowing thereby doing away with the barren

plants that would transmit their undesirable qualities to 'the growing croj)

and produce a larger proportion of barren plants.

In growing maize for seed it is necessary that the plot selected for that

purpose should be at some distance from the general maize crop; otherwise

it is likely to become hybridised by the aid of the pollen blown bv the

A STERILE M.A.IZE PLANT—TASSEL
ONLY, NO COBS.

3. A FERTILE MAIZE PLANT
SHOWING TASSEL AND TWO COBS.

wind from the tassels of the main crop on to the silks of the seed plot.

As " like begets like," it is necessary to select seed from what are known
tO' be productive ears and heavy yielders, as they are likely to be more
prepotent and to have the powe,r of influencing and transmitting any good

qualities they possess to the plant grown from that selected seed. If the

silk does not become sufliciently pollinated the result will likely be an

imperfectly filled ear as shown in Fig. 4, cobs Nos. 3 and 6.

Cross breeding, that is, when seed is sown of the same variety of maize

but obtained from different cobs, is desirable, as there is then every pro-

bability that the seed from such a cross will be furnished with vigor,

individuality and productiveness. What is wanted in growing maize for

seed purposes is to establish a hereditary tendency to become prolific in

yield. It is therefore necessary to remove the tassels from all barren stalks,

of course, before the pollen has ripened, and also to remove them from

single-eared stalks, so that the pollen of the male element ^vill come only
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from the more prolific plants. The fine ear is but one characteristic, and
by merely selecting typical ears from the seed ploit, we may get the typical

ears and along with them other characteristics that are undesirable. The
breeder who neglects to study the whole plant during .the W'hole of the

girowing period, and to preserve his best plants from contamination will

ne\'er make a success.

4. MAIZE COBS 4 MONTHS AFTER SOWING OF SEED.

I. Boone County Special. 2. Triumph I'lint. 3. Yellow ]\Ioruya.

4. Victorian Flat Red. 5. Hickory Kiny 6. Sydney White Horse Tooth.

7. North-Western Dent. 8. Sydney P'la: Red. g. Ninety Day.

Everv gnain en the ccl; is an indixidiial fr'uit and the result of an

individual female flower—the silk. The silks are fertilized and the grain

set by the pollen that blows in miniature clouds from all the stalks around,

and the chances are manv that everv grain on the ear has had a different

male parent. In selecting a plant for seed and quantity per acre, it would

be better to select one with two medium sized ears on the stalk, in pre-

ference to one large ear, as the two medium sized ones are likely to return

more seed than the one big one. Before the plants come into tassol those

that show weakness, such as a deficient growth, should be marked and as

soon as the tassels show the latteir s^hould be pulled out before the pollen

appears. In the same way detassel all undesirable, stalks, such as those

with suckers, barreui or smutty stalks, or other blemishes. In order that

inbreeding mav be prevented de'tassel one-half of each row- in the following

manner :
—

Row I

,' 4

After the seed is carefully selected and tested, the selection and plant-

ing of the plot requires careful attention. It should be of good degree of

fei-tilitv, but extra care should not be given, since seed grown under sucli

favorable circumstances might not produce so well when planted in the

general field.
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THE IMPROVEMENT OF CEREALS BY SELECTION
AND CROSSIXC.

{Continued from page 2qi .)

D. MeAlpine, Vegetable Pathologist.

II.—Crossing.

As already pointed out in 'treating of Hallett's " pedigree-cultures,"
there is a limit to the possibilities of preelection even wlien the best grain of
the best ear of the best plant is ccntinuousl) chosen for propagation. The
wheat plant may be nourished to its fullest capacity, but it can only absorb
a I erlain quantit) of food material and produce a number of grains which
it cannot exceed. If more were attempted the vegetative powers of the
plant would be overtaxed or its nature would require to be completely
changed. Still the highest possible average is an improvement. But when
this highly developed plant is crossed with another variety, always assum-
ing that the choice of parents has been judicious, it is claimed that further
improvement may be effected.

It has to be remembered that the wheat-plant is self-fertilized ; that

before the florets ha\e opened, the pollen, which produces the male element
or sire, is deposited on the so-called female organ of the same flower and
fertilization is the result. The weakening effects of this perpetual in-

breeding have been counteracted by the constant artilicial selection of the

i)est ; but when new blood is introduced by means of a suitable cross,

then the whole system of the .plant is re-invigorated.

The cross-fertilized plant is sometimes called a cross-breed or hybrid.

It is a recognized practice now to apply the term "hybrid " to all in-

uniduals which arise from a cross between parents, no matter whether
tbie\ belong to distinct species or represent only different races or varieties.

iMany writers, however, including Darwin, distinguished between the off-

spring resulting from species and that from races or varieties of the same
species, restricting the term " hybrid " to the former and applying the

term " mongrel " to the latter. The use of the general term hybrid will

allow of the principles of breeding to be included under the general head-
uig of Hybridization.

We will first of all consider some of the practical results of crossing,

as obtained by some of our successful breeders, and then endeavour to

understand the principles on which they are based. " The aim of crossing

IS the combination of the desirable qualities of two or more species and
\arieties into one strain and the elimination of undesirable qualities." The
combination of the beneficial qualities and the elimination of the detri-

mental qualities by breeding out is the chief end in view, and it is in

tliis combination of characters that the novelty lies.

But while the production of new varieties is one of the objects of

crossing, it is not the only one, and perhaps the most important is to infuse

new vigor into an existing variety and thus improve it. In the case of

wheat, where self-fertilization is the rule, the cr>ossing between different

plants of the same variety, either when grown under similar conditions or

better when grown under different conditions, gives rise to stronger and

more productive off'spring. Bv a judicious selection of parents, the type
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may be strengthened in every way, and Darwin has shown this improve-

ment in a number of cases, expressed in actual ligures and extending even

to the tenth generation.

As practical breeders of cereals, particularly wheat, we have had the

late Mr. Farrer, of New South Wales, whose numerous crosses in culti-

vation speak for themselves. As early as 1886, he began experiu'cntal

work, and in his paper on The making and improvement of wheat for

Australian conditions, he gives full details as to his aims and methods.

Fortunately his work is being continued by his former assistant, Mr.

Sutton. As already mentioned Mr. Pye has done gOod work in Victoria,

where also some of the cross-breeds raised by Messrs. Carter and Carton

of England have been tested and are still being grown.

Carton's Results in Crossing.

It Avill serve our present purpose to call attention to a few of the re-

markable results obtained by Mr. Carton at Newton-le-Willows and Acton
Crange, England. To begin with he collected as many seed-grains as

possible from all parts of the world and had them growing in his experi-

mental fields as the necessary material for cross-breeding. Among them
he had a wild wheat from Southern Asia, of no commercial value in itself,

but holding its grain with great tenacity. On crossing this wdth an bther-

wise desirable wheat, but liable to shed its grain, he remedied this grain-

shedding defect. In the case of barley, there is a fibrous covering to the

grain which has to be removed before it can be used for food. This is

done by mechanical means and the grain is converted into " pearl barley
"

at a loss of 25 per cent, of the food content. By crossing the ordinary

commercial barley with " Nepaul barley," which has a loose skin that

breaks away during threshing and is not bearded, Mr. Carton was able

to produce a barley of the finest quality, and the grain suitable for

ordinary food purposes after threshing without any further mechanical

treatment. The two-rowed barley has also been experimented with and
converted into a six-rowed barley, the four rows of sterile flowers having

been rendered fertile. The wild oat {Avena fatua) is well-known to possess

a vigorous constitution, to stand the severest winters, and to be very strong

in the straw and to ripen early. It would evidently be an advantage to

have these qualities added to the already improved oat where necessary.

Mr. Carton sought to combine them by crossing, but found that the wild

oat did not cross directly with the cultivated oat. He therefore secured

a wild variety of French oat with which it combined, and in this indirect

way was able to mate it with the cultivated oat.

These are a few bf the possibilities open to the breeder of cereals.

Although the artificial cross-breeding of plants had been carried out in a

systematic way since the middle of the i8th century, beginning with Kol-

reuter, and the breeder of animals had made considerable improvement in his

types by intercrossing, and although numerous observations had been made
upon the behaviour of hybrid plants and animals, yet until quite recently

there was no general principle to bind together the .scattered facts. There

was no predicting beforehand what was going to happen, and the results

of practical experience were the only guide. There was an air of secrecy

and mystery often about the breeder's Work, as if it were something not

reducible to law and could only by practised by someone specially gifted.

The mating of animals or plants was a simple matter, but the seemingly
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erratic way in which characters appeared in the offspring was confusing
and the very plasticity of the organism induced by the breeder's art seemed
to be inexplicable.

^Iendelism.

It is only within comparatively recent times that the manner in which
characters are transmitted in hybrids has been properly understood so
that precise scientific methods can be applied to them.

It is found that they follow in the main a simple rule which has been
experimentally proved over and over again, and the law to which they

conform was discovered by Mendel about 1865, and the principle is called
Mendelism after its discoverer. Mendel began his experiments in hvbridi-

zation with the common edible pea, because it fulfilled the conditions he
considered necessary. In the first place it possessed differentiating

characters or points, and in the second place it could easily be secured
against foreign pollen. As regards differentiating characters, he dealt

with the following seven pairs and traced their inheritance separately for

each pair :
—

(i) Seeds—smooth or wrinkled.

(2) Seed coats—deeply coloured (grey) or nearly colourless.

(3) Cotyledons or seed-leaves—yellow or green.

(4) Pods—green or yellow.

(5) Pods—inflated and stiff or wrinkled and soft.

(6) Flowers—scattered or in a terminal bunch.

(7) Stems—tall (6-7 ft.) or dwarf (1^-2 ft.

The crossing of the pea,-flower is simple as it is fertilized by its own
pollen and insects are not necessarily concerned in it, as in the case of wheat.

In a young flower before the anthers containing the pollen have burst, the}'

are removed with their stalks by a fine pair of forceps and the flower is

enclosed in a Manila paper or muslin bag until a dav or two later. Then
the top of the pistil is dusted with pollen from the flower of the so-called

male parent and it is closed up again in its bag until it has set seedT The
pollen produces the sire and the ovule produces the dam, so that the pollen-

bearer is not strictly the male, nor is the ovule-bearer the female parent

but they are often erroneously spoken of as such. Mendel cross-fertilized

his peas once, and then noted the result for each pair of characters during

several generations and the results were remarkable. Cros.ses, for instance,

were made between tall and dwarf varieties which had been proved to breed

true to these characters and the result was in every case the same, no
matter which was the pollen-producing and which the seed-bearing parent.

It is often asserted that the hybrid resembles the pollen-bearing parent

more closely as regards its flowers, but shows greater affinity to the seed-

bearing parent in its foliage. Careful experiments, however, prove that the

results are the same when reciprocal crosses are made. Tall plants resulted

in every case and as they were evidently the dominant partner, he called

them dominants, while those of the dwarf habit receded from sight for

one generation at least and he called them reccssives. The seeds were all

gathered and sown next season, the flowers being allowed to fertilize

themselves and both tall and dwarf plants appeared but there were none

half-and-half. The tall plants were about three times as numerous as

the dwarfs and this proportion of three to one was found to hold good
in several experiments. Next season all the seeds were sown as before

and from the seeds of the dwarfs only dwarfs grew, while the seeds of

the tall were not all of the same nature. The seed of some of them pro-

duced tall plants only and the seed of others produced b'oth tails and
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dwarfs, that is they produced tall and dwarf offspring in the ratio of

three to one, as in ttte case of the second generation of the original cross.

The results may be summarized as follows for three generations :—

Parents— Tall X Dwarf
I

1st Generation

—

Tall (hybrid)

I

2inl (Jeneratioii—Tall (pure) 'ial Tall Dwarf (pine)

I I I I
I I

I
I ! I

-3rd Generation -^Tall (pure) Tall Tall Tall Dwarf Tall Tall Tall Dwarf Dwarf (pure)

(Ratio, 3 Tails to 1 Dwarf, and 1 pare Tall to 2 impure Tails.)

The jKirents were a pure tall, fertilized by the pollen of a pure dwarf,

hut it did not matter as to the result which was the pollen-producing and
which the seedd^earing parent. For subsequent generations the pure tails

and the pure dwarfs alwavs bred true, and the hybrid tails always gave

tall and dwarf in the proportion of three to one, while of the tails, one

was Dure and two impure.

Unit Characters.

From the general results of his experiments, Mendel was led to the

idea of pairs of unit-cliaracters and that each germ-cell can carry one of

;such a pair bu'l not both. He conceived the idea that the germ-cells of

the male (or pollen-cells) and female (or egg-cells) in a hybrid plant, each

contained one or other member only of any pair of unit characters

and that each member or factor of such a pair of characters is represented

in an equal number of germ cells of both sexes. Further, separate pairs

of unit-characters obey the law independently. Thus the germ-cell in the

hybrid pea represents either a tall or a dwarf but not both, and half of

them represent the tall and half the dwarf character. In the pure-breeding

tall pea, the geirm-cells only represerited the tall factor and those of the

dwarf onlv represented the dwarf factor. Now if we consider the result

or the union of sav 20 male germ-cells with a similar number of female

germ-cells, 10 of the 20 male germ-cells would be "tall" and 10 "dwarf "

and the same with the female germ-cells. As half of the germ cells are

" tall " and half " dwarf," there is an equal chance of 5 of the " tall
"

male cells meeting and mating with 5 of the " tall " female cells, and

the same with regard to the dwarfs. So that the final result w'auld be :

—

:; Trill meeting Tall

^ Tall meeting Dwarf

S Dwarf meeting Tall

i; Dwarf meeting Dwarf
or a total of 15 Pure Tails, 10 Hybrid Tails and 5 Pure Dwarfs.

It is generally assumed in breeding that hybrids show characters inter-

Tuediate between those of the parents, but carefully conducted experiments

prove that this is only one of many possibilities. If a red-fiowered pea,

for instance, is cros.sed with a white-flowered pea, the hybrid is not a

light-red but red like one of the pn rents. Red is doiiiiiiani o\er white and
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the proportion of red to white in subsequent generations is similar to that

of tall and dwarf, as shown in the following scheme :—

•

Parents— Red X White ^Howered)

I

1st Generation

—

all Red

2nd Generation—Red (pure) Red Red White (pure).

3rJ (jeneration—Red (pure) Red Red Red White Red Red Red White Wliite (pure)

There is here the proportion of one pure red to two hybrid reds and one
pure white. That this will be roughly the proportion is seen by taking counters^,

such as red and white slips of paper, to represent the red and white-

flowered respectively, and placing 50 red and 50 white in one hat and the

same number in another hat. By drawing one counter at random from each hat

and arranging the pairs according as they are red and red, red and white,

or white and white, it is found that they approximate to this proportion..

In my test with counters, in the first fifty pairs there were 12 RK-, 22 R\V
and 16 WW, and in the second fifty pairs there were 14 RR, 24 RW, and
12 WW. The total proportions were 26 RR, 46 RW and 28 WW and the

larger the number of trials, the closer will the proportion approximate 25,

RR (pure reds) 50 RW and 25 WW^ (pure whites). That the germ or sexual

cells of the hybrid carry the unit characters or initidls, as they are some-

times called, in a pure and not blended condition—that they are segre-

gated or sorted out in the pollen-grains and egg-cells—has been proved by

numerous experiments and in this simple fact lies the key to the e«planation

of the varied phenomena of crossing.

From this conception of unit-characters the individual must now be

regarded from a different stand-point. Instead of regarding the individual

plant as a unit, we have now to conceive it as made up of separate inde-

pendent characters and the aggregate of these constitutes the individual.

The individual is thus a living mosaic and if we removed all the separable

cliaracters we would in all probability come to the v;mishing point.

This conception of distinct unit-characters is similar to <^he assumption

of atoms in chemistry, and like atoms they are regarded as indivisible

and they serve as a tangible basis for showing what happens when hybrids

are produced. We have alreadv given an illustration of what happens

when tall and dwarf characters and red and white-flowerino; are blended

in peas. The cross-fertilized plant produces its seeds as usual and when

these seeds are sown the progeny is not quite what one -.vould naturally

expect. In the examples given, instead of being intermediate in height

or light-red in flower, they are all tall and all red and when the seeds of

the first generation are sown again, the result is a mixture of tall and dwarf
or red and white in certain proportions. All the possible forms have now
appeared in the second h\ brid generation, which is often called the vari-

able generation, and a certain proportion of these forms is already fixed.

If the breeder saves the seed from each plant separately he will be able

to indicate the fixed individuals.

There is thus a great contrast between the first and the second pro-

ducts of crossing. The first products may have characters intermediate

between the two parents, or they mav resemble one more than the other,

but whatever the change is all the seeds have it alike, so that the products

appear exactly alike. But the second products, instead of being moulded
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after the same pattern, exhibit every conceivable combination of parental

characters ; they may take after one or other of the parents or they may
strike out into new lines. And there is a further important consideration

in the fact that, amid the multiplicity of forms, the two original parental

types are among them. It is often argued against cross-breeding that it

destroys the fixity of the type, that it breaks up the combination of desir-

able characters in the original strain at the risk of securing nothing better

to take its place. But in the third generation he can now recover the fixity

of his original types with all the added vigor resulting from a cross.

Farrer in speaking of the wheat-plant says
—

" When two varieties

of different types are crossed artificially, although the plants from the

seed which are made by crossing may and generally do resemble one another

closely, the plants from the seeds they produce usually differ in almost

every detail, some most likely, proving to be bald, and others bearded;

some quite rust-liable and others rust-resisting; some early and others late;

some with stout straw and others with slender; some being tall and others

short ; some with long ears and others with short—differ, in fact, in almost

every quality."

The breeder takes advantage of all this variation, selecting such forms

as possess the desirable qualities he is striving for and rigidly destroying

all those forms that are undesirable. The whole secret of the breeder's

art lies in the use he makes of these varying forms, for he knows that

by selective breeding, by choosing the natural variations suited to his pur-

pose, he can afterwards render them consitant. It is by crossing, selecting

and fixing that he attains his ideal and the greatest of these is selecting,

for he must first make a judicious selection of the parents to be crossed

and afterwards select the best from the products of the cross.

Mendel's law is applicable to animals as well as plants, but it is not

of universal application, and it is rather premature to say that because a

certain result happens in the breeding of races of plants, that a similar

rtsult will follow in the human race.

P)REEDING FOR RUST-RESISTANCE.

But we are more concerned here with the facts which Mendel discovered

than the mterpretation he put upon them and a practical illustration may
be given. Biften ot the Agricultural Department of Cambridge University

has been working upon the improvement of cereals, particularly of wheat,

and has been carrying out the principles enunciated by Mendel. He
has shown that following the pairs of characters in wheat follow the

Mendelian law, the dominant character being placed first in each

case — beardless and bearded ears, red and white chaff, presence and

absence of hairs on chaff, and red and white colour of grain. He has

also applied the principles with success, from a commercial point of view,

in two different directions, in the one case to rust-immunity and in the

other to " strength " of flour.

Let us take the rust problem as an example. There are at least thiee

different kinds of rust which attack wheat, the Black rust {Pucciuia

graminis), the Brown rust {P. triticind) and the Yellow rust {P. glumarum).

Only the two former occur in Australia and it is the so-called Black rust

which is so injurious in certain seasons, while the Brown rust is compara-

tively harmless. It appears that in Britain and America the Yellow rust

does considerable damage and it is the one which has just been made the

subject of exact experiment by Biffen. He found in his plots a strain of

Avheat which was immune to this rust, for although under observation for
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four seasons and surrounded by varieties susceptible to the disease it re-

mained free and showed no trace of infection. This wheat belonged to the

sub-species Triticum comfactum br Dwarf wheat. On the other hand there

was a type known as Michigan Bronze which was so' liable that not a

single individual escaped and very few ripe grains were obtained.

On crossing these two types, the first generation consisted of plants

badly rusted wdthout exception, even the awns and grains being affected,

but fortunately a number of ripe grains were obtaim^d foT subsequent

sowing. Every available grain was sown to produce the second generation,

in plots alongside the parent varieties. The result was that while every

individual of the susceptible variety was affected and the immune variety

escaped entirely, the cross-breeds were mostly badlv rusted, but certain

individuals stood out perfectly clean, not showing signs of disease even

in the withering basal leaves.

The second generation of the cross-breed was thus composed of plants

either badly rusted or immune, and the exact numbers were 1,609 diseased

and 523 immune, or a ratio of 3.07 to i. Further, the immune plants

bred true to that character, showing that they were fixed and the rusty

showed one part fixed and two parts unstable, so that the ratio of i : 2 : i

held good, or one part with one original character fixed, one part with the

other original character fixed and two parts unfixed.

The result is shown in the following scheme :
—

Parents

—

Rusty variety X Immune variety

(Michigan Bronze)
,
{Triticum comprif turn)

st Generation -
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getting accidentally mixed with the others. This difference might be due
to a variation occurring naturally or to a natural cross. In a natural
variation, the progeny might either revert to the original type, or the varia-
tion might be repeated generation after generation and become permanent,
when it would be regarded as a " sport." In the case of a natural cross,

there would be in the second or variable generation, quite a multiplicity of
forms and not a smgle variation as in the so-called " spoTts." Which of
these three alternatives is to be accepted? At Svalof the differences were
regarded as being due to natural crosses, as the splitting up of the hybrids
afterwards was proved by special experiments.

There are some, however, who maintain that it is impossible for a
cross to occur except by artificial means from the very structure of the
ear of wheat, and there are certainly a number of obstacles to be over-

come before it can take place. Still in cases where from any cause the

flower fails to be fertilized by its own pollen—whether from the anthers

proving aborti\e or the pollen unfertile—natural crossing does occur and the

Thrips is probably the unconscious carrier of the pollen. To test this,

Farrer emasculated all the flowers of an ear while the anthers were still

quite green and left the flowers exposed to impregnation from the outside.

The result was that 84 per cent, of the flowers contained seeds. Natural
crosses have been recorded bv accurate observers such as Dr. C. E.
Saunders of the Central Experimental Farm, Ottawa, and Rimpau, a

famous breeder of cereals, still although so rare it is a wise precaution in

crossing, to protect the florets operated on, both before and after the appli-

cation of the pollen.

Deterioration or Diminished Yielding Capacity.

It is a recognised fact that a variety of, yyheat, whether produced as

the result of careful " selection " or by means of " crossing "' has a

tendency to degenerate in course of time, tO' lose its pristine \igor as shown
by a diminished yield. And an important point to settle is, having secured

a good strain, how is it to be maintained in full vigor and prevented from

deteriorating or " running out " as it is callied. It is not a question so

much of improving the type as of keeping it up to the standard.

If one knew in each case the cause of this deterioration, then it would
be a guide to the best methods of counteracting it, but unfortunately at

present we can only surmise. When new breeds are produced by artificial

fertilization, for instance, the original vigor of the cross deteriorates under

ordinary cultivation and in a few years the yield decreases. This is sup-

posed to be due to the continual in-and-in breeding in the case of wheat

and the remedy evidently lies in renewing the cross. In order to arrest this

diminution in vield, individual florets are selected for crossing each year,

and a stocx; is raised from the grain produced by repeating the cross, which

is called bv Garton, who has adopted this method, " Regenerated Stock."

Various tests have been made under similar conditions with seed from the

Original Stock and that from the Regenerated Stock and in every instance

the vield was increased, sometimes even to the extent of 25 per cent, in

the case of oats.

This seems at first sight to- ba a very successful method of maintaining

the standard of efficiency, but it does not show by anv means that in-and-in

breeding is the sole cause of the falling off in yield. It is rather a reflec-

tion on the efficacy of crossing that it requires to be repeated so soon.

In fact it is evident that there are various causes for the deterioration and
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it is more reasonable to suppose, in tlie absence of experimental evidence,

tnat the normal and natural self-fertilization of the wheat plant does not

account for such rapid diminution in the yield. Notwithstanding all that

has been written about the advantages of crossing and the disadvantages of

self-fertilization, it must be remembered that there are drawbacks to the

one and compensating advantages to the other. In the case of a natural

cross, if the pollen is brought from an inferior plant, or from a plant low

in vitality, then the resulting cross will have a tendency to degeneration.

Instead of increased vigor there may be diminished vitality, and deteriora-

tion may be due tO' undesirable crossing. On the other hand, the self-

fertilized plant such as wheat, runs practically no ri.sk from undesirable

•crossing and the in-and-in breeding to which it has so long been accus-

tomed, does not seriously affect it within a reasonable time. If its vigor is

maintauied, the natural mode of breeding is rot likely to impair it. And
this suggests another method of maintaining the yield, which would pro-

bably do away with the necessity for regeneration, and that is to select

the seed wheat so that only the best are .sown and all inferior grains

rejected. The larger .seeds with their greater food supply will give the

young plants a much better and more uniform start than the smaller seeds.

It is just as likelv for a strain to run out from the want of careful and
intelligent methods of seed selection, as it is from the inherent defect of

self-fertilization.

It has been pointed out elsewhere that when the large seed from the

large ears was sown, it was 25 per cent, ntore prolific than the mixed
sample of the same variety, and this is equal to the increase obtamed
from repeating the cross. In the latter case the profit of producing the

regenerated stock is in the hands of the seedsmen, while in the former,

the farmer can select his own seed wheat. There is still another means
whereby the vigor of the type may be maintained and deterioration arrested

and that is by crossing different individuals of the variety to be improved.

It may seem at first sight, as if it were a hopeless task out of weakness

to produce strength, but the mere operation of crossing, in plants long

accustomed to self-fertilization, infuses nevv' life and vigor into the off-

spring—rejuvenates it, in fact. It is often stated that the mere growing of

, a varietv in the same locality \ear after vear tends to produce deterioration

and the evident remedv is a change of seed. Xo doubt a change of .seed,

if it is a better .seed, will likelv do good, but if the varietv has become
adapted to local conditions, selected graded seed would be likely to jirove

a sufficient change from ordinary seed.

Mea.sures for Increasing the \ ield.

If we confine our attention now, in conclusion, to the definite object

of the improvement of our wheat yield, there are various factors which

must be taken into account, in addition to the skilful cultixation of the

soil, a proper rotation and the use of suitable manures.

/. Selection of Varieties.—It is a well-known fact that .some varieties

are much better adapted for certain conditions of soil and climate than

others, and this has led to the very common practice of variety testing.

It is only by growing different varieties for several years under similar

conditions and alongside those generally grown, that their suitability or

otherwise can be determined and their superiority shown in increased yields.

It is a most interesting and instructive sight to see a large number of
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varieties grown together and observe their various peculiarities—their

length and strength of straw, their liability to stool, their time of ripening,

their variously shaped heads, their susceptibility to frost, hot winds and
rust and their shedding or holding of the grain, together with its quality.

The difference in yield is just as varied as in other qualities and there

is a decided advantage in having a large number to choose from. This
variety testing has been carried on for a number of years and has appealed
to the practical farmer.

2. Selection of Sced-Wlicat.—Even the ancient Romans knew the ad-

vantage of choosing their seed from the largest and fullest ears, but apart

from this, the selection of seed from the general crop should be carefully

done. Bright clean plump grain free from blemish should be chosen and
the germmation is then even and regular. Next to choosing a suitable

variety it is most important to have specially selected seed. It is well-

known that large and well-formed seed produces strong, vigorous and pro-

ductive plants. It has been expierimentally proved that plump seed is

superior to shrunken, that sound seed has the advantage over that injured

in the process of threshing and that thoroughly ripened seed is to be pre-

ferred to immature.
From experiments conducted by Mr. Pearson m connection with the

work of the Intercolonial Rust in Wheat Conference, it was found that

large seed yielded 21 per cent, more grain at harvest time than small seed

and that the seed taken from large heads yielded 25 per cent, more than

seed taken from small heads. And to prove the advantage of grading the

seed wheat, a mixed sample of large and small was 25 per cent, less

prolific than the large seed taken from the large heads only.. Similar

results have been obtained by Dr. Cobb in New South Wales and from
the general experience in other parts of the world it may be positiveh

affirmed that gradmg of seed by suitable sieving machinery is a most im-

portant factor in the improvement of the yield of cereals.

J. Selection of Individual Plants.—It has already been suflficiently

insisted on, that if the best results are to be secured, individual plants

must be chosen on account of their superior excellence frbm which to select

the seed for the improvement of varieties. This insures that the progeny
will be pure, being descended from a single mother-plant, and that it may
be grown true to the type without further selection. By selecting the best

seed from such chosen plants, improved strains are often secured and
when submitted to the test of experiment it is invariably found, that the

yield of grain from seed obtained from selected plants is greater than
that produced from seed obtained from plants not selected. Th^ mistake
is sometimes made of selecting extra large ears, irrespective of the plants

by which they are produced, but this may be due to plants otherwise

unproductive bearing little else than the one large ear. It is the mt>ther-

plant which determines the constitution of the progeny, and it is the

ilifferences among individual plants on which selection is based.

4. Production of Plybrids.—Selection of suitable varieties and selec-

tion of the best individual plants from among these, will go a long way
towards increasing the yield, and some consider that this is quite sufficient

for ordinary needs. But there are always some weak points even in our

best varieties that we wish to get rid of or to strengthen—they may not be

thoroughly adapted to our conditions, or they may not produce the quality

of grain we want. To eliminate the weak and strengthen the good qualities

and give an added vigor to the new strain is the object of making a cross.

Crossing itself is a comparatively simple matter but it is the work of
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selection which necessarily follows and has to be continued for several

years, that requires time and attention. And the results of crossing, too,

are rendered much more certain from a better understanding of the prin-

ciples underlying it, so that hybridizing is no longer what Lindley con-
sidered it, "A game of chance played between man and plants."

The impro\'ement of our grain crops is thus seen to be a work involving
careful and systematic effort, directed along definite lines, and from its

very nature must be continuous. If the finest plants are selected from
suitable varieties, the largest ears chosen and the seed graded so that

only the best grain is sown, the average yield could be increased by this

means alone. New varieties also require to be produced by cross-breeding,

not merely to gi\-e us strains with the weaker characters eliminated and as

many of the best characters as possible incorporated, but in which such
serious diseases as rust and smut have been got rid of by breeding from
an immune parent.

Though careful and systematic work in cross breeding and seed selec-

tion wdll give us, in the course of time, cereals with an increased yielding

capacity, full advantage of the improvements will not be obtained unless

accompanied by a higher standard of farming. In the hands of the

careless, a rust-resisting or smut-proof wheat, or indeed any improved
seed, would in a few years cease to be pure and soon sink to the level of

the general average of the varieties now in cultivation. Just as the in-

troduction of the binder and the harvester has necessitated increased

mechanical skill in the farm worker to utilize their possibilities to the

full, so also these new or improved varieties will demand better cultural

methods on the part of the general run of our farmers. Hearty co-

operation between the experimentalist and the farmer is the onlv sure

way to ultimate success.

JOTIRNAL OF AGRICULTUR/:, VOLUME I.

The Department is at present unable to supplv full sets of the parts

forming Volume I. of the Journal of Agriculture. These were issued

gratis to producers and as it is probable that some of the recipients may
have no further use for them the Editor would be pleased to receive an}-

available copies of Parts i to 7, published in 1902, from January to Julv
inclusive. Returns should be addressed to The Editor, Department of

Agriculture, Mel bourne.
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THE PROCLAIMED PLANTS OF VICTORIA.

{Continued from page 352.)

Alfred J. Euart. D. Sc. PI/. D., F.L.S., Government Botanist; and

]. R. Tovey, Herbariuin Assistant.

The Hemlock.

Coninm maculatum , L.

The Hemlock is a native of Europe and Asia. It is a poisonous plant

who'Se leaves emit a peculiar mouse-like smell when rubbed. The P'ools'

Parslev {.LtJrnsa cytiapium.'L.) has a similar disagreeable smell, but it is

a smaller annual plant a foot or two high, with bright green leaves, and
the bracts Lieneath the flower clusters bent downwards, which is unusual
in Umbelliferse. In the Hemlock there are also' usually three bracts

beneath each flower cluster but thev are turned towards the outside of the

cluster and not bent downwards. It is an erect annual or biennial often

over 5 feet high, with large much divided leaves and ten to tifteen ra\ed

compound terminal umbels, each main umbel with a variable number
of green bracts at its base. The fruit (b and c) is flattened and has five

ribs on each side.

The Hemlock is a common garden escape founii in waste places and
fields in sexeral parts and it has been Avidely grown in gardens as the

carrot or parslev fern. It recenth was responsible for the poisoning

of a number of cows at Warrnamboo! and also for the death of a child

at Chines. Fortunatelv its smell usually repels stock and children but

the plant is highh' poisonous owing to the presence of the poisonous

alkalo'il ('(iniin: most abundant in the seeds but also present in the leaves

and stem. Goats appear to be largelv inmiune to- the action of the

poison and will graze on it when hungrv.
Fools" Parslev is less poisonous but still dangerous when present

among fodder. Being an annual it is easily suppressed bv prevent ng
the formation of seeds, bv cutting, hoeing or cultivation. The same
ai)i)lir< to the Hemlock, although its eradication is more diflicult,

since it ma\ last for two years. On waste ground it is best pulled up,

piled and burnt and the ground if possible kept covered with other

vegetation to jjrevent it becoming re-established. On cultivated ground
il" gives no trouble, though apt to spread along hedges, the borders of
fields, the banks of streams, &c. Here, cutting it down .should be done,

and the seed in the soil, being short lived, will soon be exhausted.

P reel aimed for the whole State.

PIG BREEDING IN VICTORIA.

ir. Siniih. /'iii Expert.

The feet that we are fullv 20,000 i)igs short this vear induces me to

bring under the notice of the farmers the importance of breeding more i):gs

of the right sort. Mv lectures throughout the State during the past year

have been well attended, but I now wish to use the Journal as a means of

reaching tho.se who were unable to be pre.sent when I visited the various

districts. For several months past the prices ruling in Melbourne market-
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for pigs have been higher than has been the case for 40 \ears, prime pigs

bringing as much as 6d. per lb., and sometimes yd. per lb. It is therefore

highly important to pay more attention to this very remunerative class of

stock, the value of which, apparently, has not yet been fully appreciated

by our farmers.

In the matter of breeding, I cannot too strongl}^ emphasize the superiority

obtained by mating pure Berkshire and Yorkshire hogs (beyond doubt the

best of the English breeds) with half to three-quarter pure-bred Yorkshire

and Berkshire sows respectively. Such a cross produces exactly what is

wanted ; a fine class of pig is obtained which matures quickly, puts on flesh

rapidly, is thrifty, and altogether proves the best paying animal to breed.

Bacon-curers and butchers prefer them before all others because of their

shapely conformation, thickness and texture of flesh, and smallness of

bone. Such a pig is the most suitable both for local and export require-

ments. As a separate class the Berkshire holds pride of place, and has

long been in favor, but the Yorkshire is of such excellence that it cannot

but occupy a prominent position, for the eye of the judge is at once

attracted by the type of perfect breeding and sound constitution represented.

The sows, too, are very prolific breeders, and farmers cannot go astray if

they confine themselves to these two lines for breeding purposes. Last year

I purchased a pen of crossed Yorkshire and Berkshire pigs at the Mel-

bourne market for ^3 i6s. per head. They were only five months old,

but had evidently been full feeders from birth, and when killed w^eighed

140 lbs. apiece. With two such litters a year, is there any other branch of

farming so remunerative? I think not. Twenty pigs from Dookie College,

of the Yorkshire-Berkshire cross, and just over five months, were also sold

in the open market last year, and went even better than those I purchased,

for they averaged ^4 4s. per head.

As far as housing accommodation is concerned, it has to me ahvays

seemed cruel to stye up pigs in low^-roofed pens. Pure air costs nothing.

Every owner should have a barn-like structure, say, 32 feet long, 10 feet

wide, and 14 feet high. This should be divided into sleeping apartments,

with outside feeding vards, the floors of the whole being bricked and sloped

for drainage. Both in summer and winter stock need pure air and healthy

surroundings, and you cannot expect them to be healthy or clean if con-

fined in small stuffy styes, and filthy muddy yards. Bedding may con-

sist of straw, ferns, or leaves, which will also prove invaluable as manure

after it has served its purpose. Farmers will find that pigs amply repay

for care and attention given, and the small expenditure incurred in provid-

ing proper accommodation is more than made up by the increased consti-

tutional vigor and robust health of the occupants of the stye. Remember,

too, that when parents are sound and health v, they transmit soundness and

health to their progeny.

Now a word as to feeding. The farmer can utilize almost everything

grown on the farm, and afterwards top off his pigs with peas, skim-milk,

corn, &c. Feed regularly twice a day, and always keep a supply of char-

coal and rocksalt near the troughs.' If farmers wish to secure quick

returns they must keep their pigs in condition from the time they are

weaned, for the young pigs convert a much greater proportion of their

food into flesh than do those full grown. Pigs fully fed from the time

of weaning and kept in condition will, when five months old, realize top

prices in the markets, which is infinitely better than keeping them on as

stores.

6848. O
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LUOERXE HAY FOR FATTEXING EXPORT .AIFTTUX.

H . ir. Ham, Sheep Exfert.

In order to profitabK fatten sheep on lucerne hav and grain, the fol-

lowing three important essentials should obtain:— i. The holding must
contain enough suitable lucerne land and a liberal supply of water for

irrigating it. 2. Suitable racks and grain troughs for the economical feed-

ing of the hay and oats must be provided. 3. There must be a larger

supply of shapely quick-thriving breeds of store weaners and two- tooths

ihan we now have.

Farmers who can make lucerne hav and grow oats, need have no fear

but that this ration will fatten sheep quickly. Stud sheep men in Riverina

and Victoria have proved it, and in Tasmania fair numbers of sheep are

successfully fed on perennial and Italian rye grass hay with a little oats

added ; lucerne hay is, however, m.uch more fattening.

Lucerne hay feeding .should be one of the chief methods q| fattening

sheep for export. It will not be used to any great extent in connexion with

raising milk lambs, but at pre.sent it points to one of the wavs of getting

read), as teg mutton, those not fattened in adverse seasons as milk-lambs,

and also the store lambs from cold countrv not milk-giving enough to raise

an exjxjrt lamb on the mother with natural pasture. It will then be possible,

with the asistance of the very late districts, to keep up a fair supply for our

freezing works well on tov.ards autumn, and will, in more wa\s than one,

assist to avoid the rush of lambs that takes jjlace each spring when the

freezing companies ci^.nnot take them fast enough and the lamb-raisers suffer

accordingly. Better prices could be given for even quality lambs, whether

milk-lambs or tegs, if the supply would come more regularly.

The best gram to add, for feeding value, is .oats (Algerian for prefer-

ence). Some feeders of merino stud sheep do not agree \\\\\\ this, and
are in favor of peas or barley. Oats (especially Algerian) are liable to

cause stripping of the legs and face, and to put rather much color in the

yolk ; so will lucerne hay, but this is no disadvantage in export mutton, as

tile breeds best suited are mostly bare faced and legged. Oats will grow
raiy where, yield well under fair conditions, and can be fed without any
further preparation or cost in labor. It is not so with peas or barlev, and,
again, oaten straw is of all straw the best to keep as a stand-by in times

ot .scarcity for cattle feed. In some seasons good feed oats are .sold for

export as low as is. 3d. per bushel.

For yield of fodder per acre, nothing equals a well-established lucerne

jiatch under irrigation, with its four and five cuttings through the summer.
Xo grain crops give more feed value per acre than oats with its grain and
straw. As a rule, the seed does not need pickling, and will lie in the ground
awaiting rain with less risk than any other suitable grain.

Lucerne hay can be cheaply made and cheaply fed, and oats need no
further preparation than the threshing. Carting the hay out to sheep in the

paddocks will be found too wasteful. When done in the summer, as it will

be, for store Iambs can then be bought to best advantage, the leaves break

off and get trampled in the dust, and what is not lost altogether i.s made
less nutritive owing to the sheep eating the du.st along with it. Windy
days will also waste a lot ; and so will wet and showery weather.

We have no need in Australia to house sheep, but in hand-feeding it is

necessary to have contrivances that will protect the feed from rain and
wind and that will prevent Ava.ste through stock trampling it under foot.
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Feeding racks should be placed in suitable sized grass paddocks, and the
sheep should be allowed to graze when they like and have free access to
an abundant supply of good water. These conditions are just as impor-
tant as the feeding with hay and oats, for the latter .are dry and heating
foods.

Hav should form the principal food for the sheep to come and go to.

They will clean u|> the oats first. If lambs are being fattened, a pound to

every ten lambs, with the morning hay, is fair feeding. Nothing is gained
by over-feeding on oats, but they should have all the hav they will eat.

They will, however, prefer ])icking about the paddock between times.

The racks should be filled at least twice a dav when feedin"; fair numbers.

,- -^ >,li' 3TV0
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W i

aCCTION FRONT- ELLVATIOH

5CAL& OF FCE^T

FEEDING RACK AND GKAIiN TROUGH.

We are indebted to our Tasmanian sheep men for evolving the rack

and grain trough shown in the accompanying plan. These work admirably,

and the only objection with us is that the adoption demands an outlay of

capital which onh those on suitable freehold farms can undertake. Thev
should be substantiallv and carefully built, and their situation carefully

planned beforehand. It will be noticed that the rack leans the opposite

way to the rack usually used for horses, standing out in the bottom an-I

leaning towartls the wall at the top. It is set 16 inches from the

wall at the bottom, and 8 inches at the toi), along which

a 6-inch board is placed slanting upwards, in order to form

a slanting shelf to guide the hay into the rack when being filled. The
sheep, in picking out the hay from between the bars, will break some
leaves off, which will fall into the oat trough and not get under their feet.

The sheep eat from the lower part of the rack, for the oat trough, together

with the rack, being sloped back, keeps them from reaching higher. It also

keeps the bullies from getting close in, side on, and keeping others off.

The sheep will lea\e a certain amount of broken stems in the racks, which,

when gathered, can be fed to cattle as it is not damaged as it would be if

the hay were given to the sheep on the open ground. In places sheltered

from the wind, a double rack can be made under the one cover, back to

back, but in windv situations, a back to the shed is necessary.

The rack illustrated should be 2 feet 6 inches wide or 3 feet over all,

the distance between the bars 2% inches full. This does for sheep or lambs,

as it is not advisable that thev should pull out much at once. The grain
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trough is 6 inches wide and 2 inches deep. Two 9-inch boards are placed

in the back of the rack and sloped so that the loose leaves keep coming to

the feed trough. The grain trough is 12 inches from the ground.

A covering in the form of a skillion is necessary, with the eave pro-

jecting far enough out to allow rain water to drip free of the sheep when
feeding. A sheep to every 12 inches is the average allowed.

The demand of late years for rams of the British breeds points to larger

numbers of suitable sheep for export fattening being soon available. There

will always be a large class of graziers on cold winter country who cannot

produce any other than a store lamb. Although this is country suitable

for rape and turnip growing in connexion with fallow and fertilizers, for a

great number of years yet there will be graziers with holdings too large to do

much with these crops on a large scale.

As a wool-growing community principally, graziers have not had occasion

to give much consideration to encouraging the quick thriving abilities in

sheep that are now gradually coming into request. With hand-feeding

it will not pay to feed slow doers. There are breeds of sheep that direct

the principal part of the food eaten into wool ; these are not desirable

for a hand-feeder of export sheep, and again, to make hand-feeding most

successful, paddocks are necessary to bring on backward stores to forward

condition cheaply. There is not at present sufificient in the business to

allow of very poor sheep being hand-fed into fats, unless, of course, they

can be purchased at low rates, which will not always be possible.

GARDEN NOTES.
/. Croiun, Principal, ScJiool of Horticulture, Burnley.

The Bamboo.
Plants generally known as bamboos embrace several genera, including

Bamhusa, Arundinaria and FhyUostachys. With few exceptions they

are natives of India, Japan, China, and other parts of Eastern Asia; but a

few occur in tropical America, and the well known bamboo of most

Victorian gardens, the Danubian reed, Arundo donax, is a native of South

Europe. The latter has been planted in almost all districts and divisions

of the State, and although a moisture and shade-loving plant—as are all

ofhers of this class—the Arundo is often seen growing in large clumps or

patches under conditions totally different to those generally considered

necessary for its well-being. When well established it will endure fairly

rough conditions, and is a valuable shelter plant for poultry, in addition to

its picturesqueness ; the reeds or canes are also valuable as stakes or for

trellis making. This fairly common plant is worthy of much extended

culture, especially where moist and shady positions are abundant.

The finer types of bamboos are not so easily grown as the Arundo, but

where suitable conditions prevail thev are fairly hardy and require little

attention when well established. Shelter from hot winds is the most

important factor in selecting sites for them, and sufficient water available

to insure moderate moisture in the soil during hot dry periods is of almost

equal importance. In many of the public gardens in Melbourne and

suburbs several kinds are found to thrive with a little care and attention

when first planted, the effect produced quite justifying the trouble taken

to establish them. Some kinds are erect in habit of growth and attain

a height of 15 to 20 feet, others are smaller, but far mare graceful in

appearance, while some are distinctly dwarf plants and suitable for plant-

ing in the smallest gardens.
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Soil—Situation—Culture.

The most suitable soil is a light loam that contains a fair amount of

humus. Heavy soils may be brought to the right condition by the addition

of manure containing plenty of straw or other material tending to produce
porosity, while sandy soils will benefit by the addition of strong loam or

clay; or cow manure. Though bamboos are naturally denizens of low
and shaded situations, they will not thrive if the soil is water-logged and
sour. A fairly drained soil is found in gardening practice to be an
absolute necessity for their successful cultivation.

WiY XniNARlA FALCATA.
bVN. BAMBUSA GRACILIS.

A suitable situation is of greater importance than soil. Bamboos

must have protection from fierce winds to do well. A situation sheltered

from north winds in summer is most suitable. In the Melbourne Botanic

Gardens they are grown in all aspects, a feat that is easily accomplished

there on account of the shelter provided by the splendidly designed groups

of large trees that have been planted to provide such shelter for tender

plants in addition, to scenic effect. In small gardens the shelter of a

fence, hedge or tree, or house, v\ill supply the conditions suitable. Bamboos

are often planted in mixed groups of plants and in such situations are fairly

effective, but to display them to advantage, they .should be grown if

possible in rather isolated positions where there is room to develop their

growth and elegant characteristics without hindrance. Many kinds are

specially suitable for planting as specimens on lawns, Bamhiisa gracilis

being one of the best for the purpose.
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Bamboos are propagated from divisions of the plants and cuttings of

tlie rhizomes, i.e., creeping root-like stems growing beneath the surface-

Cuttings of the canes, or small branchlet-Uke shoots will also produce

plants. Early spring is the best time to divide bamboos where the summer
conditions are very dry and hot ; the divisions root readily in fairly warm
soil and become in a measure established before the weather is severe.

Late spring in cooler districts will supply approximate conditions. The
plants should be fairly supplied with moisture during dry weather and will

benefit bv the application of a mulch where water is scarce. The treatment

necessary for the cultivation of the Aruudo donax is practically identical,

except that less care is necessary generally as the plants are hardy and will

grow in soils and situations unsuitable for the more delicate bamboos.

The whole of the class are suitable for i^lanting l^eside water-courses, &c.,

if the aspect is at all sheltered from hot winds.

A number of kinds is procurable from the various nurseries in the

State. The original name, Bambusa, has been retained by nurserymen, in

most cases, although the latest classification refers most of ^e kinds to

different genera. A few of the best of the kinds available are :—Nigra

(black-stemmed bamboo) grown to a height of 10 or 15 feet; Metake, also

known as Japonica, a vigorous kind of moderate growth ; Gracilis {Arun-

dinaria falcata) a beautiful drooping kind that grows to a height of about

TO feet ; Simonii, a tall erect grower ; and Fortunei, variegated, a dwarf

and neat form.

Flower Garden.

Manuring and digging beds and borders, preparing ground for the

reception of subjects that require special treatment, planting, and pruning,

are seasonable operations. Horse manure in a half-rotted condition is

probablv the best general manure for plants usiially grown for production

of flowers or foliage effect, always excepting such plants as heaths,

boronias, and others, to which manure in any form is destructive. The
manure should be evenly spread and well mixed through the staple,

at .some little distance from the stems of the plants, thus avoiding in a

great measure the cutting of the important roots of the plants.

Planting of roses should be done without delay. The soil should Ije well

and deeplv worked and manured, but no manure should be allowed to

come into contact with the roots. Bruised and damaged roots should

be cut back to a sound portion and the remaining roots so disposed and
regulated that they will be likely to push their resultant extensions into

the soil in all directions. Such root extension progresses rapidly when
the soil is warmed in spring and supplies abundant plant food material

for the development of the plant if the soil is sweet and in good con-

dition ; but it may be safely asserted that the presence of manure in

quantity at the roots when planted has an opposite effect, and that such a

condition is responsible for the failure of more roses and other plants

than an absolute absence of manure of any kind could possibly produce.

Pruning deciduous plants of many kinds is an operation often

neglected, with the result that the specimens become so crowded with

small and ill-placed shoots that the flowering is poor and unsatisfactory.

Weigelias, lilacs, spireas, and many other deciduous shrubs will benefit

bv being thinned during winter. The flowers may be slightly less in

quantity but of much finer quality and the growth of the

plants generally more satisfactory. Thinning and spacing the

shoots of roses and other plants is undoul)tedly one of the

most important features in their cuUivation. If the plants become
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crowded and tlie tops are merely cut off, additional growths develop on
account of such cutting and further crowd the head ; while, if the shoots

are spaced and a number remo\"ed entirely, the tendency to development
of growth is from the base of the plant and along the main shoots. The
finest flowers of many kinds of roses are produced from such shoots, and
the plants .are in\-arial)ly healthier. Newiv planted roses should be
pruned well back. In, man\- places old plants of roses are infested with
white scale, and the most suitable time to attack this pest is after the

plants have been pruned. A thorough spraying with kerosene emulsion
at a strength of i part kerosene to 10 parts water is effective against the

scale and any aphides that may be present. Beds for growing chrysanthe-

mums next season should be deeply dug now and the surface allowed to

remain in a rough exposed condition for a few weeks. ^Manure mav be

added if the soil is new and poor, or may be prepared for application

some little time bt-forf the season of planting arrives.

ARUNDINARIA JAI'ONICA.

SVN. BAMBUSA MKTAKE.

A number of bulbous plants, including lilies, gladioli, ligridias, and

tuberoses, may be planted at this season. As previously frequently

mentioned, no manure should be allowed near the bulbs, and in most cases

'it IS altogether unnecessary.

Kitchen Garden.

Ground should be prepared for onions, potatoes, peas, beans, &c., that

Avill require to be sown or planted during the next few weeks. Where

the soil has been liberally manured with stable dung for some time a light

dressing of lime or gypsum will be found beneficial. Certain manurial

properties contained in soils and manures are not available for the use of

plants unless lime in some form is pre.sent.

Successional sowings of peas, beans, and various saladings, may be

made.
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FOURTH PROGRESS REPORT ON VITICULTURE IX
EUROPE.

{Continued from fage 363.)

F. dc Castella, Govcrnmoit Viticuliurist.

Keconstitution in Spain (coniinueci).

The Malaga District.

From Jerez I proceeded bv rail to Malaga, where I arrived on the

30th November. Malaga is famed for its wine, which has long been well

and favorably known, but even more so for its raisins. The word
" Malaga " has become synonymous with all that is best in the way of

dessert raisins. It is from ]\Ialaga that we imported the Gordo Blanco

Muscatel vine which yields the raw material for our own rising raisin

industry. Malaga itself is a prosperous seaport town of some 125,000

inhabitants situated at the mouth of the Guadalmedina and near the point

where the Guadalhorce empties itself into the Mediterranean. On either

side of the latter river stretch, wide fertile river flats wdiich constitute what
is known as the Vega (plain) de Malaga.

This fertile plain is devoted to general agriculture, chiefly sugar produc-

ing plants, among which beet root occupies first place, but in the mild

climate of this part of Spain even the sugar cane can be, and is cultivated

on a fairly large scale. It is in the Vega and on its borders, that the raisin

vineyards are situated, wdne being made on the poor stony hillsides. Viti-

culture is thus divided into two main branches, but in some of the neigh-

bouring villages a third form is to be met with, as large quantities of

fresh grapes are shipped from them packed in granulated cork. Raisin

production is now-a-days the chief viticultural industry of Malaga, it

having overtaken winegrowing, which never recovered from the blow it

received when the vineyards fell a prey to phylloxera.

In its relation to the insect this district presents some interesting fea-

tures. It is one of the districts of Spain where phylloxera was first dis-

covered. It was first found in the vineyard of La Indiana in the parish

of Moclinejo, near the centre of the wine producing region, in the year 1878.

Its soils are very varied, several quite distinct types being met with at

short distances from one another. The wdne producing region was the

scene of disastrous failure in the way of reconstitution, a failure which

should serve as an object lesson, showing as it does the danger of attempt-

ing to use resistant stocks without due attention to considerations of adap-

tation and affinity and without suitable preliminary preparation of the soil.

Before proceeding to describe reconstitution it will be well to examine

a few leading features in connexion with the viticulture of the district, such

as varieties cultivated, climate, soil cultural methods, &c.

Varieties.

For raisin drying the grape most extensively grown is certainly the mus-

catel, which w'e know so well under the name of Gordo Blanco. The
season was too advanced at the time of my visit for it to be possible to

decide the vexed question as to the identity or otherwise of this variety

with the Muscat of Alexandria. Manv authorities consider the two to be
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identical. Some, however, consider tl^at there is a slight difference between
them. Another vine named the Almunecar is grown in some parts of the

district. Although not a Muscat it produces fine raisins of large size.

It is not grown on a large scale, and the Muscatel is practically the only
raisin grape grown. Currants and sultanas are unknown. According to

the official statistics for 1906, the province of Malaga possessed 57,525
acres under vines, which produced 31,460 tons of grapes, of which 10 per
cent, only were made into wine. Allowing an equal quantity sold in the
fresh state, we have 24,000 tons of drying grapes, which would yield 8,000
tons of raisins; 1906 was a very bad se^ison, and in an ordinary year
the production would be considerably higher. Malaga raisins are almost
exclusively undipped, dessert raisins. In seasons when there is over pro-
duction a few dipped or pudding raisins are made, but this is exceptional.

Details as to drying and packing must be heid over for the present, as also

those concerning wine making.

PACK MULES LADEN WITH GRAPES.

Although the production of wine does not amount to anything like what

i: was before phylloxera, the Malaga wine industry is remarkable for the

number of distinct types turned out. These vary from a rather full bodied

dry white to an exceedingly sweet fortified w^ine. Brown Malagas, which

owe their color to the addition of highly concentrated boiled grape juice

known as arrope, are chiefly shipped to France. These wines are some-

times as dark as porter or stout and distinctly bitter. They constitute

a type of wine little known in Australia, which in nlden times was very

largely made in Andalucia.

In Malaga scarcely any but white grapes are grown for wane. Such
sorts as Lairen, Listan or Palomino and Jaeen Doradillo are occasionally

met with, but the Pedro Jimenez is far more extensively grown. It is the

principal Malaga wine grape. I was much struck by the difference between

the true Pedro of Malaga and Jerez and the vine we know under the name
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(^f Pedro in Victoria. The lattei' is evidently wrongly named, as it is quite

distinct from the true Pedro Jimenez. Malaga muscat is made from the

Gordo Blanco, which is allowed to become very over-ripe. The fact that

this grape is usually held to make an inferior wine with us is no doubt due
to insufficient maturity at the time of crushing. The conveyance of over-

ripe grapes to the crushing house on pack mules is shown in the photograph

which is reproduced.

Climate.

The climate of Malaga is one of the mildest in Spain. Situated as it

is almost at the extreme south of the Peninsular this was only to be ex-

pected. It is in addition sheltered from the north by high mountains, which
renders it milder than Jerez or Seville for example. The culture of sugar

cane has already been referred to. It is true that this crop is frequently

cut down by frost in winter, but so profitable is it, owing to the high pro-

tective tariff cf Spain, that three crop.i in five years are considered sufficient

to pay expenses. This is what one can rely on as a rule. Sugar cane cul-

ture is not a recent innovation, for it has existed in the district since the

time of the Moors. It is about the northern limit for the plant, however, as

it fails to ripen its seed. Further evidence of the mildness of the climate

is afforded by the number of fine custard apple trees or C/iirimovas, as they

are called in Spanish, which are to be seen about. These ripen their fruit

thoroughly, and are seldom damaged by frost. To come to figures, the

average annual temperature is 66 degrees Fahrenheit, and the annual rain-

fall varies from 20 to 28 inches. Most of the rain falls between October
and January.

A noteworthy feature of the Malaga climate is the moisture of the air,

owing to proximity to the sea and its being situated in a valley between
high hills. This has no doubt much to do with the thinness of the skin

of the berrv ; one of the chief factors which contribute to make the

Malaga raisin the finest dessert raisin in the world.

Soils.

Four distinct types of soil are to be met with in the district :
—

1. Slaty or schistose soils of primary geol<jgical age.

2. Tertiary soils rich in lime.

3. Typical alluvial soils.

4. Stiff clays.

The soils of the first t\pe have, since the earliest times, been devoted
exclusively to the cultivation of wine varieties, the berries on the dry hill-

sides being too small for raisin drying. The Monies de Malaga, which
produced the celebrated mountain wine in old days, are composed of

slates or fizarras of primary age (Silurian). The rock is much fissured and
broken, and the soil covering it is very dry and shallow. Although free

from lime in excess, owing to neglect of subsoiling and use of unsuitable

stocks for so dry a situation, reconstitution here proved a signal failure,

and the majoritv of the once pro.sperous " Mountain " vineyards have now
disappeared. Discouraged bv the first failure due to want of knowledge
of the requirements of the American vine, growers lost heart and feared to

face the task of reconstitution a second time, though with the more complete
knowledge since acquired it could now be brought to a successful issue.

The Tertiary soils of Malaga have onU pro\"!'d troublesr.me on account

of the large proportion of lime thev contain. The use of stocks capable
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of supporting it has enabled successful reconstitution to be effected. These
limey soils usually constitute the low hills and almost level land bordering
the Vega. At Samara and Paradones, two vinevards I visited near the

village of Churiana, the soils contained 35 per cent, and 50 per cent. Oif

carbonate of lime respectively. In this neighbourhood the formation is

chiefly Pliocene sandstone, but geological formations are much mixed uf).

A little higher up the hillsides one gets into primitive rocks free from lime,

Avhilst on the opposite side of the Vega one sees dry hillsides of secondary
age (Jurassic), which formerly produced wine, but which have not been
replanted, land-owners fearing a similar failure to that experienced in the

Montes de Malaga.

It is in the flats of the Vega that the third and fourth types are to be
found. They are much mixed up, the Vega, from a soil point of vie\v,

being very patchy, as might be expected in sedimentarv soils, recently de-

posited in a wide valley, in close proximity to high and rugged mountains
made up of verv varied geological formations.

The loO;S<?r portions consist of rich, free, but not as a rule sandy soils,

usually of a dark grey or black color. They contain under 5 per cent, of
lime ana in them, as might be expected, American vines thrive. So far

as adaptation is concerned no trouble has been experienced. These are

typical "easy " soils. Some of these alluvial soils are very pebblv and
largely made up of coarse graA'el washed down from the langes. Some of

them remind one strongly of the "Alpine Diluvium," so much in evidence
near Montpellier (France).

The clay soils have given more trouble. The worst of these, known
locally as. ''' terrenos arcillosos grises'' (grey clayey soils) are not unlike

the blue clays to be found in certain parts of Northern Victoria. They
contain, however, moTe lime, though the ])roportion of this element, usually

under 5 per cent., is not enough to injuriouslv affect even sensitive Ameri-
can stocks. The color of the soil seems to have a direct bearing on the

physical nature, as these grey or blue clays are stiffer and more unsatis-

factory than those of a Nellow or reddish color.

Soils intermediate in character between the two last described are of

frequent occurrence in the Vega.

Establishment of the Vineyard, Training. Pruning, Cultivation. eKic.

The failure of reconstitution in the Montes de Malaga was in a

large measure due to neglect of deep preliminary cultivation. This was not

the rule in former times the subsoil of fissured rock being sufficiently

penetrable to deep rooting vinifera varieties, which were planted on un-

trenched ground. Though the yield was not hea\y, the cost of establish-

ing the vinevard w^as small and the wine produced of excellent qualitv and
considerable value.

When American stocks were planted in this way disastrous results were

inevitable. Large areas were replanted, mainly with unsuitable stocks for

so dry a situation. Unlike Portuguese growers, w"ho were quick to recog-

nise the Qifferent requirements of viticulture under altered circumstances

and modified their methods accordingly, the Malaga Avine growers finding

reconstitution to be a failure, resigned themselves to their fate and with

tew exceptions the Montes de Malaga are not now under vines. P'rom the

raisin vine\ards of the Vega one can still see the white houses dotting the

hillsides. These are almost all that now remains of these once prosperous

wine vineyards. Other causes no doubt aggravated the plight of these
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land owners. .Merchants finding their supply of this kind of_ wine-

cut off by the destruction of the vineyards secured their supplies of similar

wines elsewhere. The change of fashion which is so much complained of

in Jerez also affected Malaga, and what wine was yielded by the first re-

planted vineyards met with a poor demand at unremunerative prices.

It IS true that subsoiling was tried in some cases, but on these steep

hillsides it often led to the washing away of the soil by the very heavy

rain sometimes experienced in this part of Spain,' for terracing was not

practised in Malaga as it used to be from time immemorable on the Douro.

A few small growers have of late years replanted small areas in a more

thorough manner and are, it is said, obtaining fair results, but the whole-

sale ruin of this once prosperous region is very striking and should serve

as a warning of the danger of underestimating the value of subsoiling for

American vines.

The distance apart of the wine vineyards is about 6x6 feet. The

vines are usually pruned short. Sometimes a short rod is left but the

pruning is much shorter than in most other parts of Spain, such as Jerez.

On these drv hill sides this short pruning was inevitable. The vineyards

are exclusively cultivated by hand with the hoe.

Taken as a whole the Malaga wine industry is in a most depressed

state. The Raisin vineyards are in a far more satisfactory condition.

Thev are mostlv situated in the Vega or on the low hills b>ordering it.

Campanula, a small town or large village ten miles from Malaga, may
be looked upon as the centre of the raisin growing region. The vineyards

are alwavs situated on almost level ground, hillsides not yielding fruit of

sufficient size.

Irrigation is frequently applied though it is not by any means the

general rule. It must be remembered, however, that Malaga has a fair

rainfall, and that both culture, pruning, and training are such as to insure

the best use being made of what rain does fall and to protect the fruit in

the greatest measure possible. Irrigation is held in some quarters to have-

an iniurious influence on the quality of the fruit though it increases the

\ield. In the irrigated vineyards water is often only applied in the winter

time. The extent to which winter irrigation is practised in Southern Spain

impressed me verv much. It is a common thing to see vines and olives

being irrigated in December (June in Australia), partly no doubt becau.se

in many situations this is the only time when water is available, but with

the subsoil well watered and careful cultivation during the early summer

to assist its retention, it is wonderful what fine yields can be obtained.

Millions of gallons run to waste each winter in. Victoria and in many
localities much could no doubt be done in the way of utilising this surplus

water for w'inter irrigation. The physical nature of many of our soils

is, I understand, less suitable for such treatment than that of Andalucia,

but there are, I feel sure, manv localities in which the system is worthy of

adoption.

A curious feature about raisin vines and one in which they differ greatly

from those grown for wine is that heavy manuring instead of interfering

with the quality of the product seems to improve it. The fashioii now-a-

days is for a dark raisin—what is termed blue-black in the trade. It has

been found that this deep color is encouraged by heavy manuring of the

vines.

Rt'-^onstitution has bt-en carried out on a large scale in the raisin grow-

ing vinevards, and though trouble has arisen in connexion with several
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points it has on the whole proved a success—infinitely more so than in

the neighboring wine region of the Montes de Malaga. Want of Govern-

ment assistance in the way of experimental work in the eaxly days

of reconstitution is responsible for mistakes which have been made in the

more difficult soils. Growers were left a good deal tO' their own resources,

more so than in several other parts of Spain.

In the raisin vineyards subsoiling is now the invariable rule, it being
considered useless to plant American vines on insufficientlv prepared land.

The vines are planted fairly close for such a warm climate, the usual dis-

tance being 3 ft. 3 in. x 6 ft. 6 in.

In the earlier days of reconstitution growers were taught that American
vines required to be planted further apart than the old ungrafted ones and

4 feet X 10 feet was tried. The old distance of 3 ft. ^ in. x 6 ft. 6 in.

has, however, been generally reverted to. Sometimes the ulantation is

made on the quincunx or septuple system with the vines 4 ft. 6 in. apart.

So far as plantation and grafting are concerned, what I have already

reported on the Jerez district applies also to Malaga. Vineyard grafting

is the rule and bench grafting the exception. The yema graft is sometimes
used, but the espiga is more usual. The yema is said to only give good
results on fairly young stocks—if over three years old the result is unsatis-

factory. The majority of small growers propagate their own " barhados "

or rooted Americans, in nurseiries. Autumn planting is very popular ; at

the time of my visit in early December, American wood was selling freelv

for propagating purposes, small growers buying American cuttings for

immediate plantation in nurseries.

Cultivation is carefully performed, though the number of operations

is less than in Jerez. Ploughs are beginning to be used in some vineyards,

but the bulk of the work is carried out by hand with the hoe. The first

or chief winter cultivation is executed in December. It is known as
" primera cava." It is very deep, the soil being worked to a depth of

over a foot. The ground is worked into basins for the retention of rain

water as at Jerez, but the term " pileta " is not employed here. The
second working is known as '" vina," it is executed in early spring and
leaves the ground fairly level. " Arropar " is the name used to describe

the third and last cultivation of the season which consists of the earthing
up of the stem of the vine so that the lower bunches practically rest on a
small heap of earth around each vine. The appearance of the low vines

each of which grows out of the summit of a small heap of earth is

charaoteristic.

The pruning of the Malaga raisin vines is one of the most remarkable
features of the district. It is exceedingly short, and reminds one
strongly of the very short pruning of the Gatinais district of France,

so thoroughly described by Dr. Guyot. The Malaga system

has been described at length in Guide to Growers, No. 26,

by Mr. C. Bogue Luffmann, issued bv the Department of Agriculture.

This publication is now out of print, but vignerons who' happen to possess

a copy are advised to re-read it. The accompanying figure shows a typical

Malaga raisin vine before and after pruning. The crown is not unlike a

large mushroom ; it is supported by a short thick stem. The short spurs

always point downwards, sometimes even more so than in the sketch which
represents a fair average vine of some fifteen years old. Seven to nine
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spurs are left on each vine ; they are cut back to one clear eye and the

blind eye at the base. This exceedingly short pruning, by reducing to a

minimum the elongation of the arms of the vine, causes the crown to assume
most curious shapes. Most vines have no arms at all. The object of this

style of pruning seems to be to keep the fruit in close proximity tu the

ground while ripening, and to insure its being protected from the direct rays

of the sun by a good covering of leaves. The vine.s are neither staked nor

trellised nor are they tied up in any way during the summer. Disbudding

is carefully attended to. With such very short pruning the tendency of

the vine tO' throw out many suckers and water shoots is increased and these

must be removed. In early summer all shoots bearing fruit are stopped

back at the eighth or tenth bud. This promotes .setting and causes the

berries to fill well.

'-y L

RAISIN VINE BEFORE AND AFTER PRUNING.

Such a style of pruning and training is more calculated to promote

quality than quantity, but Malaga dessert raisins are a luxury rather than

an ordinary food product, and a slight increa.se in quality means a much

more than proportionate increase in price. Nevertheless good crops are

frequently obtained. Don Leopoldo de Salas y Amat mentions \ields of

^up to nearly two tons of raisins per acre. Though the quantity of fruit

on each vine is limited there are more vint-s per acre than we are accus-

tomed to in Aastralia. With vines at 3 ft. 3 in. x 6 ft. 6 in. one has

2,500 vines per acre.

The raisin industry of Malaga is a special one and very different from

our own. Whether the highest grade dessert raisin can be produced in

the dry atmosphere of our inland climate, is a question which it is hard

to answer. Even admitting that it can, there is not nearly the same local

demand for the dessert as for the dipped or pudding raisin. The suit-

ability of the climate and soil of Australia for the production of a high

grade pudding raisin has been thoroughly 'pro\'ed.
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REVIEW OF THE DAIRYING SEASON l!lo;-S.*

A'. Crowe, Superinieiident of Exports.

The Export Season now closing has been remarkable in many ways.
Its most gratifying feature was the record prices butter reached in Londoii

;

but its other striking aspects—a marked falling off in production, a reduc-
tion in condition of the majority of our dairy cows, and the throwing out
for use next season and the loss of many of them—are not so pleasing.

At the moment, butter is being imported at the rate of between 4,000 to

5,000 boxes a week from the neighbouring States to help local requirements,
and, were it not for New South VVales and Queensland, the price of butter

to ^Melbourne householders would proljably now be 2s. 6d. per lb. The
present loss is perhaps the least important factor, for when feed becomes
plentiful supplies will no doubt be immediately fo-rthcoming. The break-

ing of business connexions with export markets for the period of months
which these disasters have entailed is almost irreparable. The good feed
on the north coast of New South Wales caused thousands of dairy cattle to

be sent there by rail and sea during the last couple of months. Although it

may appear somewhat cruel to blame dairymen for what to most of them
may seem to have been beyond control, still it was patent that should a

long dry spell le encountered the results would l:e just what they have
been.

A rare opportunity was missed on Boxing Day last when there was a

general fail of about three inches of rain. Anyone who had the good
fortune to plough and put in a crop of maize or sorghum and cultivate it

properly fared well, but unfortunately, most farmers were just then busily

engaged in gathering their harvest. It was risky in the extreme to rely on
a plentiful downpour at that period. To avert calamity some kind of crop
should be grown in season to be made into hav or ensilage.

Irrigation.

The imperative necessitv of conserving and using water for irrigation

has again been brought prominently to the front. It must be a matter of
great consolation to those located in the northern areas that the Minister

of Agriculture and Water Supph is so much alive to their interests.

When his scheme is completed it is likely that if another drought is ex-

perienced, production owing to the increased amount of fodder available

rather than being diminished tO' so great an extent as has been the case

in the past, will be greater. For instance, lucerne, the king of fodders,

revels in heat, provided plenty of water is suitably applied.

In a fairlv moist average season many would be careless in using water,

but with prolonged dr\- weather, everyone would make the most of it.

Instances exist in certain favored districts of the north where dairymen
secured averages of upwards of ;Qio per cow.

Butter Exported.

Quantity.—From ist July, 1907, to date 14,567 tons of butter have
been exported from Victoria to other destinations as compared with 21,562
tons for the whole of the preceding season, comprising 10,727 tons to Great

Britain, of which 28 per cent, was unsalted as compared with 30 per cent.

* l'a|:>ei' rea 1 at th.' Fifteenth Annual ("unfei-enee of the Australasian But'er an 1 Cheese Factories
Managers' Association, held Jlay IfH.'S, at Melbourne.
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for the previous season; 983! tons to South Africa, 592 tons to Eastern

countries and 2,264 tons to Interstate Ports.

The following table shows the quantities of export butter produced in.

the various districts during 1907-8, and the average points scored :

—

Boxes. Average
Points.

Western District Co-operative Factories • • 11^,013 ... 95-54
Western District Private Factories ... ••• 175396 •• 90-63

North and North-Eastern Co-operative Factories ... 88,484 ... 92.16

North and North-Eastern Private Factories ... 16,093 ••• 9o-i3

Gippsland Co-operative Factories ... . 125,282 ... 92.94

Gippsland Private Factories ... •• --- 10,985 .-. 92.37

City Companies and Firms Manufacturing and
Exporting Butter ... ... •- -•- 97,898 ... 91,03

Agents, Buyers and Exporters (not being Manufac-
turers) ' ... ... ... ... ... 20,512 ... 92.13

Average points of all Butters graded for Export

1907-8 ... ... ... ... ... 483,663 ... 92.91

The Glenormiston Factory secured the highest average points for the season

with 97-83 for 10,342 boxes, Terang next with 97.7 points for 758 boxes, and

Grasmere third with 97.53 ])oints for 6,255 boxes.

Quality.—The quality of the butter for the closing season has not been

up to the usual standard because of the long spell of very hot weather,

whilst the season preceding was remarkable for the favorable weather con-

ditions up till about Christmas. It is still a matter for regret that many
factories are inefficiently equipped as regards refrigeration. Heat is very

fax reaching in its effects on the quality of dairy produce. The cream
cannot be delivered in as good condition, and even though sufficient re-

fngation may be available in the factory its quality cannot be wholly

redeemed.
Another direction in which hot weather acts deterimentally on the pro-

duce is during its transit from the factory to the railway station, much of

it in Januarv and P'ebruary last having arrived at the Freezing Works in

a heated condition. I regret to have to state that in some instances, e\"en

where refrigerating power was abundant, the butter did not reach us in

as good condition as it might have done. There are managers who evidently

regard their responsibilitv as ended when the butter is delivered in good
condition to the carrier at their factory door. They should follow their

produce right into the insulated truck at least, and so arrange that it shall

npt be too long either on the road or at the railway station awaiting the

ice truck.

It has not been uncommon on opening a truck containing the output
from two different factories in one district, both similarly situated as

regards distance from the railway .station to find one brand in firm and
satisfactory condition and the other almost liquid and running out of the

boxes. If each parcel were traced back to the place of manufacture the

conditions between here and the local railwav station would be found to be
equal, but from that point to the factory the treatment of the respective

parcels would be widelv divergent. The one manager would be found to

have set his butter well by keeping it in the freezing chamber at least

twenty-four hours before despatch, and would on no account have sent

out the current day's make to be damaged and would have taken everv care

on the road by covering it with wet blankets or otherwise protecting it to

secure it against the weather ; and immediatelv on its reaching the station

would have it put into the iced car ; or. if the quantitv forwarded did not

warrant the Railway Department leaving an iced car at that particular



5 July, 190S.] Rcvicic of the Dairying Season igoy-8. 433

station, then its arrival would have been timed to meet the train without

having too long to wait. On the other hand, the more careless man would
be found to have neglected one or all of these precautions, the surrounding
dairymen being the losers. Although well aw'areof the difficulty of handling
butter in the country in bad weather I am thoroughly convinced that these

obstacles can be overcome and the loss reduced to a minimum. I have on a

previous occasion referred tO' the fact that two factories, the Corrvong and
Eskdale, situated further away from the railway station and in compara-

tivelv warm districts deliver their butter to the cool stores in a very creditable

condition. Corryong is over 40 miles from the nearest railway station

whilst the Eskdale factory has to cart its butter over 30 miles bv road

and then in each instance it has to travel 210 miles by rail.

Prices.—The prices realized have been the highest ever secured in the

historv of our export trade. In February record prices were current in

London ; at that time of year under ordinary circum.stances prices are com-
paratively low and every one was astonished to find the mai^ket soaring

up and up till it reached 154s. per cwt. The average for the season

secured by our best factories will not figure out at much less than 120s.

per cwt.

At your last Conference the best average price that I was able to

announce for the previous .season was 104s. pd., whilst the all-round

average was fixed at iocs. Many reasons have been forthcoming regarding

the cause of these phenomenal prices. The greatest factor no doubt has
been due to shortage of supply and the new legislation controlling the trade
in England has been generally credited with a considerable share.

For the first time milk-blended butter and mixtures of butter and
margarine have had to face the market under their true colors. No doubt
margarine is a good wholesome food j and there is no reason whv a person
should not eat a compound such as milk^blended butter containing over

20 per cent, moisture provided they are so labelled. In previous years
from all accounts these commodities were extensively sold under the repre-

sentation that they were pure butter.

Butter or Cheese.—During the season 400 tons of cheese were
shipped to all destinations, 34 tons being consigned to Great Britain as

compared with 46 tons the season before. It is satisfactory to know that

the qualitv was reported upon favorably and the prices compared well with

those realized by New Zealand and Canadian cheese.

The cable reports appearing in the papers of 6th inst., read :

—

Experts well satisfied and consider best Victorian is about equal to average
Canadian.

The value of the best cheese was stated at about 60s., and other lots

tapering down to 6s. less.

Comparing the current season's prices it will be found that both

[sroducts are harmonizing once more. Till three vears ago, the prices

ruling for butter and cheese w'ere favorable to the export of butter from
this country ; then, owing to the phenomenal demand for cheese, prices

for it were much more remunerative in recent vears than those for butter,

which had the effect of diverting more of Canadian and New Zealand
milk into cheese than formerly.

The follow'ing is an extract from The Pastoralists^ Review:—
"Wellington, 1/5/08:—The exports of dairy produce from New Zealand for the

statistical year ended 31st March were approximately :—Butter r3,ooo tons, cheese

15,000 tons. For the previous year the quantities were, butter 15,000 tons, cheese

•9,000 tons."
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From these figures it will be seen that, whilst the exports of butter

fell over 16 per cent., the cheese exports increased by 66 per cent. In

a small measure this no doubt also had an influence in creating the shortage

of butter experienced on the London Market.

There is a good field for cheese-making in Victoria. Prices locally

have been highly remunerative and it is somewhat surprising that it does

not receive more attention, especiallv from butter factories possessing dual

plants.

The following table prepared some time ago by Mr. Archer, one of the

Department's Dairv Experts, indicates the relative values of butter and
cheese after deducting freight and all other charges for each:—

Cheese.
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Cloudy Moisture.—Doubtless the same cause is responsible for the

increasing prevalence of cloudy moisture in butter. Perhaps the present

-school of makers—new butter-makers are coming into the field every day

—

feel that to fullv work soft butter tends to injure its texture. I remember

early in my experience having disproved such a natural fallacy. In many
instances mottle and cloudy moisture are to be found together obviously

substantiating m\ assumption that weight greed is at the bottom of the

trouble.

Free Mqisiure.—A rather common defect reported by graders is the

appearance of free moisture, and, in a good many butters, this loss is

related to the defects already touched upon, namel\ , want of refrigerating

power, and sometimes a desire not to throw chances away under the heading

of weight. It is also due to lack of skill in manufacture ; however, were

the last-mentioned the only cause I incline to the opinion that there would

now be merely a fractional part of the butter so affected. Whilst not

professing to know much about the impounding or hiding of moisture in

butter, I would urge the necessity after rinsing of permitting the butter

to drain well in the churn, and not overloading the worker so as to leave

a stop at the end of each channel made by the rollers preventing the

escape of the moisture squeezed out in the process of working.

Color Variation.—Sometimes a box is found to contain butter of two

distinct shades of color, which shows that the proportion of color used

in different churnings was estimated in a slip-shod manner. It is easy

for any one to gauge the proportion so that the results will be uniform

enough for all practical purposes, but how can uniformitv be expected

where rule-of-thumb methods are freely allowed or practised by managers?

Some, no doubt, consider there is great difficulty on account of different

churnings carrying cream not of the same consistencv, bu', when it is

recollected that the great majority of factories working under similar

conditions seldom or never are found to err, then it is a fair deduction

that little or no serious effort has been made by them to overcome these

exigencies.

Finish and Packing.—In some instances evidence of slovenliness is

still found to exist. It is surprising that after telling some people what

to do and showing them how to do it, they cannot pursue tidv methods. It

is so easy to do a thing well and vet so very important, that it is hardly

credible that some are yet to be found who overlook these details.

Mouldy Paper.—judging by the experts' reports relating to dairving

in other countries, no place is so free from this defect as Victoria. It is

only occasionally that it comes under notice here and invariably the cause

is traced to carelessness in the factory by leaving the parchment papers

awaiting use lying al>out exposed to dust , or in damn corners of the

building. When it is securely covered from dust and stored in a dry

place no trouble is experienced. The sample produced is one well known

to you all as Penicilliuni glaucum.

Weights.—The number of delinquencies in regard to weights has

l>een greater during the past season than since the commencement of the

export trade in butter. This is attributable to the paring of weights, and,

in some few instances, to carelessness. The excuse that scales are out of

order is too frequentlv made to always warrant sympathy. It is difficult to

understand that so many scales kicked over the traces and refused to do

accurate work this season. The number of scales found to have outli\ed

their usefulness is a fairlv co>ristani factor from year to vear, and the

previous .season having been so ^prolific and profitable, one would naturally
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think renewals would be more extensive than usual at the Ijeginning of the

season. However, I need not dw^ell on this matter, as covering goods with

an incorrect trade description is now listed as an offence. Any one offending

in future will be delalt with under the provisions of the Commerce Act.

The quantity held up last year, sample boxes of which were found short

in weight, totalled 271 tons, or 2.24 per cent, of the whole, as compared
with the previous season 185 tons, or i.o8 per cent., and 133 tons, or

0.87 per cent, for 1905-6. The fines imposed so far, have been only

nominal, but if they be not found deterrent doubtless the Minister of

Customs will increase the penalty, for he has the power to confiscate the

goods if necessary. To make the excuse of faulty scales, is like a man
seeking to condone an offence by pleading drunkenness.

With a view to definitely finding out the margin that should be allowed

in butter for export, so that the weights would turn out correctly on
reaching London, a large number of consignments was carefuUv weighed

and marked 'prior to freezing and shipment^ and the Agent-General was
asked to have the weights carefullv checked on their arrival.

Unfortunately some parcels miscarried. However, the weights of half a

dozen lots were checked with the following result:—
Vessel.
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account of samples analyzed having been found to contain more than

0.5 per cent., was 4^ tons, as compared with 10 tons for the year before,

and 28 tons for 1905-6 season. The average boric acid found in all

samples analyzed was 0.23 per cent., as compared with 0.252 per cent,

for the previous year.

Western District Co-operative Factories showed an average of 0.26 per cent.

Western District Private Factories showed an average of 0.23 per cent.

North and N. E. Co-operative Factories showed an average of 0.25 per cent.

North and N. E. Private Factories showed an average of 0.25 per cent.

Gippsland Co-operative Factories showed an average of 0.22 per cent.

Gippsland Private Factories showed an average of 0.17 per cent.

City Factories showed an average of 0.14 per cent.

Doubtless the last-mentioned average is influenced bv the number of

samples analyzed which were intended for markets prohibiting the use of

boric acid. A serious check was encountered by our export butter on
account of the authorities in the Phillipine Islands adopting the same
laws as the United States, where the use of boric acid is prohibited.

United States does not import butter, and has no export trade of any
consequence. Being able to supply its own requirements, it can be under-

stood that the use of boric acid is not so es.sential. Our shipments to

Manila averaged about 200 tons yearly, and there was every indication

of the trade developing. Now, according to exporters' evidence, we are

knocked completely out of the market. This is most difficult to undei-

stand. I firmly believe that with under 0.05 per cent, boric acid, as

permitted in many places, butter from any dairying countrv should reach

the consumers in the Phillipine Islands in sounder, more palatable, and
in more wholesome condition than without. On the other hand, if there

is all round prohibition, then our manufacturers should, and must be able,

CO supply their requirements as well as any other dairying country. We
should even be better able to do so on account of our nearness.

Another bombshell was recently cabled from London announcing the

likelihood of prohibition there. I have no hesitation in saying that if this

were suddenly done our exf)ort trade would leceive a great blow. Our
geographical position as regards that the chief market is the reverse ot

that of the Phillipines. Dairying countries in the Xorthern Hemisphere
would be placed at a great advantage.

We all know that much can be done under the heading of cleanliness,

in the treatment of supplies, pasteurization, the use of pure cultures, and
refrigeration ; but any one who has been out in the field will recognise

the impossibility of controlling or checkng the action of each and every

supplier to the butter factory. In order to manufacture uniform quality,

supplies have to be pooled—this is one of the essentials of the modern
factorv system. When the product of one or more careless suppliers is

mixed with that from those who supply it in good condition, subsequent

changes are largely checked by the use of preservatives. I have very

little sympathy with the use of preservatives, and none with their

indiscriminate application. If harmful, even in the opinion of an

infinitesimal minority, their gradual and early extinction is my earnest

desire. At the same time" we cannot close our eyes to the plain bald
facts relating to the subject. My advice to the powers that be who
contemplate this drastic innovation is to conduct experiments and see what
the effect of prohibition would mean ; as already stated I feel sure there

can only be one result. Every factory manager, at some time or other,

has carried out experiments to find out which brand of preservative on the

market was the best, and was surprised to learn the extent to which the

control sample without any had deteriorated by long keeping.
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The evidence submitted from all parts of the world to the

Departmental Committee on Food Preservatives in England will have to

be combated before the public can approve of the prohibition of boric

acid. The Committee consisted of the Right Hon. Sir Herbert Eustace
Nlaxwell, Bart., M.P., Professor Edward Thorpe, Vice-President of

the Royal Society, Herbert Timbrel 1 Bui strode, Esq., M.D., Francis
Whittaker Tunnicliffe, Esq., M.D. It will be seen that, with the

exception of the Chairman, the Committee was purely professional. Their
investigations embraced all that was known on the subject from every
corner of the globe, particularly from medical authorities. They
recommended "that the onlv preservative permitted to be used in butter

and margarine, be boric acid, or mixtures of boric acid and borax, to be

used in proportions not exceeding 0.5 per cent., expressed as boric acid."

Experiments.-—On the 13th of April last the Managers of Butter

Factories in each District were asked bv me to conduct experiments in the

following terms:—
" Take from one churning portion of the butter and manufacture with the

addition • of o-s per cent, boric acid preservative; another portion with 0.25 per

cent.; a third with o. i per cent.; and a fourth without any preservative; also a
similar set of samples with like quantities of saltpetre so that the result may be
tested at the Managers' Conference.

"A cross set of experiments may be made with butter manufactured from
jjastsurized cream; and with butter to which no salt is added."

Mr. Proud, of Korumburra, kindlv provided one set of samples, and
Mr. Watson, of Colac, another. Three other sets were made bv officers

of the Department at country factories. Owing to the time of season it

was impossible to secure cream of good quality to operate on.

The whole of the samples, ranging from two to five weeks old, have

just been examined by the Government Graders at the Cool Stores.

The following is a table of comparisons:—

Brand.
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Bran.l.
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regular and direct communication witli Java and other Eastern ports.

Ten steamers will leave Melbourne each year during the currency of the

contract, and ample refrigerating space has been provided for butter and

other perishable produce.

Since this time last year, certain new appliances have come into use,

the most notable being the combined churn and worker. A number of

factories has already installed these labor-saving contrivances. The
results are so far satisfactory, and it appears as if the arrangement of

the butter factories for the future would be on a markedly different basis,

instead of separate rooms being provided for churns and butterworkers,

the two operations will be combined, and a saving of space and labor

effected.

A few weeks ago, a scales and apparatus for determining the percentage

of moisture in butte^ were shown to me. Instead of the orthodox weights,

involving subsequent intricate calculation, the weights provided with the

balance indicated the percentages of moisture without recourse to figures.

In other words, it is somewhat similar in principle to the Babcock tester

which shows at a glance the percentage of butterfat in the cream or milk.

The usefulness of the Babcock system would not have come into universal

use if each separate reading entailed complex calculations.

Conclusion.

In conclusion, perhaps, you may consider my remarks as to defects as

having a general application. So they have in a sense, but it does not

follow that they are all present in any one case onlv. Many of our

butters leave nothing to be desired, but what I wish to impress

upon you is that the blemishes enumerated are far too common. I

particularly desire you to realize that competition from abroad is each

vear becorning keener, and that therefore we cannot afford to stand still.

By attention to what has already been said, the quality of Victorian

butter will make another step forward and kee^p us in the forefront of the

world's producers.

Replies to Questions.

The following replies were given in answer to questions asked at the

Conference :
—

I. Mottle :—Mottled butter is caused by not distributing and mixing the salt

evenly throughout the mass. That portion of the butter with which no salt has

been 'bron"ht*'in contact fades or becomes white in appearance as compared with the

salted portion. When pronounced zebra like variations are discernible the butter

is called " streaky." Faintlv marbled, it is termed " mottled," and if found in

clearly defined round spots it is caused by the omission to straia cream partly

churned en route to the place of manufacture. This latter defect is seldom met with

as most factories strain the cream through a fine wire gauze sieve, and manufacture

the marbles, beans, peas, and wheat-sized churned particles into an inferior grade

butter. .Soft butter requires less working than hard.

An experiment is necessary in each factory as the time required to thoroughly

incorporate the salt (or preservative in the case of unsalted butter) depends upon

the speed of the butter-working machine, its type, whether having two rollers or

one, the nearness of roller flutes to the table, and the method adopted by the

attendant in turning the butter, whether he follows the system of folding in edges

onlv, or rolling and feeding the butter end on. A sample of about a pound can

be removed after working has continued for three minutes from commencement of

salt mixing, another three and a half minutes, a third four minutes, and so on until

the period for thorough working is passed. By cutting these samples on the follow-

ing morning the exact period necessary for a satisfactory result can be noted and

followed for the future. A similar experiment is necessary when the butter is

hard, of medium consistency, or soft. Having decided these points, printed in-

structions mav be hung under the clock upon the wall. As the operation is purely
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mechanical, these directions if religiously followed leave nothing to chance, there

is no necessity to exercise judgment, and it is here many reputable factories become
involved.

2. Weights :—The scales at the Government Cool Stores are very sensitive, and
are checked a number of times each day, certificates of accuracy being secured from
time to time. The experimental boxes forwarded to London to be checked there
were in every instance weighed by the Department's exi)ert weigher, and checked
by the chief grader. It was strange that an average loss of lOg ounces slioidd occur
in one instance, and only one ounce in another. (An Inspector of Weights and
Measures visited the Freezing Works immediately after my remarks on this dis-

cussion appeared in the press and tested all the scales and weights in the building

and found them correct.—R. C.)

A member of the Association suggested that the method of refrigeration on the

steamer may have had something to do with the abnormal loss shown in one parcel

compared with the other. The humidity of the chamber may have influenced the loss

considerably. I stated that this aspect of the matter would have my attention by
further experiment.

3. Grading :—34 per cent, of the butter exported last season graded ''Superfine,"

51 per cent. " First Grade," 13 per cent. " Second Grade," and i per cent " Third
Grade," and "Pastry"; against 60 per cent. "Superfine," 35 per cent. "First
Grade," and 4 per cent. " Second Grade " and lower for the season before. It is

well to remember that the interpretation of grades was altered at the commencement
of this season to " Superfine " from a minimimi of 94 points to 95 points, whilst
" First Grade " was raised from a minimum of 88 to 90 points and so on. By
comparing last season's percentages on the present season's basis of points, 52 per

cent, of last year's butter would have been included in the "Superfine Grade"
instead of 60 per cent., 40 per cent, in the " First Grade " instead of 35 per cent.,

and 8 per cent " Second Grade " instead of 4 per cent.

OVERHEAD CARRIER FOR MILKING 8HEDS.

R. T. Archer, Assistant Dairy Expert.

To enable the dairyman to obtain the best possible returns from the

capital and energy devoted to his work he must adopt any labor-saving

Fic 5

Post ourstor
5Meo TO

C/^o Cl^vatioh

OVERHEAD CARRIER FOR MILKING SHEDS.

appliance that will assist in economical production. The accompanying
drawings illu.strate a carrier for the conveyance of milk from the shed to-
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the dairy, fodder from feedhouse to cows, or manure from shed to pit.

Usually it takes two men to carry a can of milk, but with the overhead

tram svstem under review one man may convey three cans at once to the

dairv. Such an arrangement is in operation at the farm of Mr. George

Matheson, .Moyarra, South Gippsland, who is one of the most successful

settlers in that district. Figs, i and 2 show how the carrier is suspended

from the floor joists of the loft ; the end elevation of the carrier, which is

suspended l)v a grooved roller on an iron rail, is also shown. The rail

is 2 in. X I in. flat iron screwed or bolted to 4 in. x 2 in. hardwood. It

mav be easier to u.se angle iron- in place of flat iron. The suspenders of

the carriers should be either 3 in. x 2 in. hardwood or \-m. iron with a

curve over the top through which the spindle of the roller will pass. If

there are any sharp curves on the line the trolly wheels should not be more

than 18 inches or 2 feet apart. If the line is straight they would be better

further apart. Hooks with grooved pulleys attached may be used instead

of the tray where required. Fig. 3 shows how to suspend the overhead

tram from posts outside the shed. The supports for the iron rail may be

bolted direct on to bearer.

THE ORCHARD.

James Lang, Ilarcoiirt.

Pruning will be the chief work for the month. The object and aims

of pruning are to maintain a moderately good growth in the tree, and at

the same time produce good crops of marketable fruit. Trees that are

not pruned will only produce good fruit in the earlier stages of their

growth, while the tree is small and the growth vigorous. As it gets

older the fruit becomes small and unprofitable ; hence, the object of

pruning is to maintain an equal balance between the growth and fruit-

bearing qualities of the tree. A one year old tree just planted should

liave the leading shoot cut back to about two feet from the ground. This

will form the future stem of the tree, and in the spring when the buds

begin to shoot, leave the three top buds, and rub ofi^ all the buds below.

These three buds will form the foundation of the tree and should be

allowed to grow unchecked throughout the summer. During the following

winter these shoots should be shortened back ; cut off say two-thirds

of their growth, always cutting back to an outside bud. In the next

spring two shoots may be allowed to grow from each branch ; this treat-

ment will give six branches, and these will form the main branches of the

tree. To form a well balanced head the branches should be spaced as

nearly as possible at equal distances from each other.

During the future growth of the tree, additional branches may be

left as required, taking care that they are not overcrowded. Lateral

branches will make their appearance during the third and fourth years.

Those growing inside should be well thinned out, leaving a tew only to

fill up the body of the tree, whilst of tlio.se growing outwards the strongest

mav be retained where required to further extend the tree. The leading
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shoots will also require shortening back, leaving the strongest shoots longest,

and cutting the weaker shoots back a little shorter. Where a branch

makes a strong growth and takes a decided lead from the others, it should

be pinched back in the early summer. This will check the growth, and
allow the weaker branches to grow more vigorouslv.

Where trees are growing in an exposed situation- the prevailing winds

shouJd be taken into consideration when pruning, otherwise they will be
blown all to one part cular side. The pruner should counteract this as

much as possible by pruning to an outside bud on the windy side, and
an inside bud on the sheltered side.

Many varieties of apples and pears form natural fruit spurs without

any trouble ; others again, such as Jonathan and Rome Beauty, grow to

laterals. This is the point where many pruners fail. They cut off all

the laterals with the expectation that fruit spurs will naturally follow,

but instead only thin spray wood makes its appearance. This is again

cut off, and so the process goes on until the lower portion of the tree

becomes (juite bare and devoid of both fruit spurs and leaves, and the

whole of the growth has been forced into the extremities of the branches,

which gives the tree the appearance of a broom. Instead of cutting oft

all these lateral shoots, they should be moderately thinned out, and the

full length of the ones that are left should be retained, not being cut

back at all. The following summer fruit buds will develop along the

whole length of these shoots, and will become permanent fruit spurs.

Thev should be gradually shortened back a little every year as the growth

of tiie tree expands, and the tree will then be furnished with fruit bearing

v/ood right from the fork. Should too many of these lateral shoots have

been left to form fruit spurs, they can always be thinned out or shortened

back and so help to regulate the ciop of fruit. Fruit spurs of trees in

full bearing should be thinned out every year, if good quality fruit is

required. Unless this is done, the fruit spurs increase so' rapidly that

the tree is unable to properly mature the crop of fruit that sets, with the

result that it is very small and of little value. Again, many trees such

as the Winter Nelis pear, where the spurs have not been thinned, bloom
so profusely that the tree exhausts itself in blooming, and is unable to

set any fruit. Orchardists should therefore study the habits of the

different varieties of trees thev are dealing with, and regulate the fruit

spurs accc/rding to the capacity of the tree to bear a crop of fruit of the

best qualitv.

In pruning peach trees, it is necessarv that a continuous supply of

young wood should be maintained every year to give a supply of fruit,

as it is borne on the wood of the preceding year. In 'the Harcourt

district there are peach trees 40 years old still strong and vigorous, and
bearing heavy crops of fruit, and from present appearances are likely

to go on for another 40 vears. Most peach growers find a rlifificulty in

maintaining a supply of young wood in the lower part of the tree, as

there is always a tendency for the young growth in the body of the tree

to die out, the young growths all getting to the top. Where this is the

case it is better to head it well back im the winter, and in the spring

young growths will shoot from the shortened branches. These should

be thinned out, leaving just sufficient to form a well balanced head.

Continue planting trees during the month. The seasonable rains have

given the ground a good soaking, and it is now in good condition for

planting.
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DISEASES OF THE SKIN.

{Continued from page 343.)

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer.

Parasitic Skix Diskasus.— i. AxiMiL parasites.—Fly-l)low on Sheep—Cattle Warbles—Fleas [piilecpf!)—
L\ce {Hceiii'it(ipliti(.'!)—b''j\vl Lice on Animals—Ticks, Ikjiwi- tick (Ixodex A mericanus a.n:\ /li/i/inhns -ri

equina), cattle tick (/xorfey hovU), doj,' tick {Ixo-lrx in-inn^), sheep tick (iK'tto^^/int/ws m-iiin^}. fowl
tick (Argax A iii^nca)iu>i)—yi!mge or Scabies (mrmjilfs, paoroptes, and xi/mbiote.-i}—Arne (ih'innlrc

follieulonimK ri.

—

vesetable parasites.—Dermatoniycosis, Rin;;-worni (trichnpliiiton tun^in-oiis—
Queensland Man;;e or Parasitic Eczema {trichophi/tfiii ep'dan^).

II. -PARASITIC SKIN DISEASES.
I.

—

Animal Parasites.

Fly-blow on Sl^eep.

It is only during recent years that fly-blow has become a pest amongst
Australian sheep. Until the nineties fly-blown sheep were practically

unknown but since the break up of the drought in 1902 they have become
in .some districts so common as to constitute a serious menace to profitable

sheep husbandry. This sudden incidence of the trouble has been put

down to the unusually cool summers experienced for it is believed that a

shade temperature of 112 degrees will prevent the development of the

larvae of the fly concerned, and this temperature has not been reached in

many parts of Australia during the period referred to. A more likely

hypothesis is that one of the more pernicious varieties of flies in this

respect has only lately been introduced, probably through the medium of

imported sheep, a large number of which have arrived in Australia since

ine boom in the mutton breeds of sheep commenced.
The flies mostly concerned in the production of this trouble belong to

Ihe genus Lucilia which are characterized by their bright metallic colours,

short and round abdomen, wide set wangs and a soft proboscis. The most

[^ernicious of the genus are :
—

(a) Lucilia macallaria—" It measures 9 mm. to 10 mm. (one-third

of an inch) and is recognised by its blue thorax streaked with
three darker blue bands of a purple tint ; the pads are black

and the wings brown at the base." (Neumann.)
{b) Lucilia sericata is somewhat similar but golden-green in colour.

The trouble is most prevalent during mild winter and spring weather
from July onwards. At these seasons the immature grass produces a

laxative effect, and the tail and rump wool is so "dirtied" as to attract the
fly, and be a suitable spot for the deposition of the blow. It is also well

known that the fly itself is most active in sultry weather and after rain,

and at such times a sharp look-out should be kept for the uneasy restless-

ness, stamping, biting, tail shaking, and running about, which are the first

indications of the torment of burrov/ing maggots. Sheep with dirty tails

and rumps from diarrhoea should be specially watched. If the fly is very

bad, and it is possible to change the pasture, this should be done, or all

sheep showing signs of diarrhoea should be drafted and changed.
Treatment.—The curative treatment of "the fly " so far as destruc-

tion of the maggots is concerned is simplicity itself, for the pests are

extremely sensitive to the action of numerous agents, such as spirit of tar.

kero.sene emulsion, solution of creolin, or any of the phenyle dips.
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Tobacco water and arsenic solution will also kill them, but watery solu-

tions do not blend with the greasy wool and skin, and hence they do not

penetrate sufficiently far. I'he drawback to curative treatment, however,
is that there are usually successive invasions of the fly, because the old

scalded spot or wound is in suitable condition for the deposition and
development of successive " blows," so that the treatment involves a lot

of trouble, and may have to be continuously repeated. Such repetition

of treatment is practically impossible on extensive sheep runs, and it is

impracticable in a large number of cases to apply medicinal agents even
once. Many of the sheep are never seen for days together, and it hence
becomes the supreme object to procure the prevention of the attack of the

fi\. Almost any substance with a pungent aroma—kerosene, eucalyptus
oil, oil of rue, phenyle, creolin, tincture of assafoetida, and the like

—

will deter the fly, but their effects are usually evanescent. There is one
substance, however—fish oil—the foetid aroma of which persists for

months, and it is said that a few drops of it sprinkled on the wool in the
region of the !tail will prevent the attack of flies throughout the season.

The fish oil recommended is the ordinary fish oil of commerce pro-

curable from any wholesale chemist. It is sometimes sold under the
name of train oil. When freshlv prepared it is comparatively clear oil,

dark brown in colour, and non-volatile, but later on it may develop floccu-

lence or sediment. The disagreeable penetrating and persistent odour also

increases the longer it is kept on account of the development in it, by
oxidation of the oil, of a substance called valerianic acid. oiV which its

odour depends, and w'hich is also present in minute quantities in decaying

cheese. It is this quality or power to keep on forming the stinking and
acrid valerianic acid when exposed to the air which renders it superior

to most other substances as a deterrent of flow -flies. As the odour
volatalises it is replenished, so to speak, by further formation of acid,

and so long as traces of the oil remain in the wool—and the oil itself does

not volatilise or dissipate readily—so long will the odour persist and deter

attacks of the fly.

Another dressing that has been used with success in keeping the sheep
to which it was applied free from attacks for the season is—One part'

crude carbolic acid crystals dissolved in fiftv yiarts of crude vaseline. To
this mixture add one part sulphur to two parts of the mixture. In this

case it is probably the gradual decomposition cf the sulphur and the con-

sequent continuous formation of sulphurous acid gas (SO2) which accounts
for the lengthened deterrent effect.

Cattle Warbles.

The Warble fly has not yet gained a footing in Australia. Animals
have at various times landed from England wdth warble maggots in their

skins, the latest occasions being in 1903 (]^Ielbourne), 1904 (Hobart) and
1908 (Sydney). During the period of detention in quarantine, however, the

maggots have been successfully destroyed and the continent thus saved from
the enormous financial losses which this parasite has been responsible for

in many other countries.^

This loss occurs mainlv through the depreciation in value of hides on

account of the perforations in them.

In view of the possibility of the seaward guard, which up to the

present has been effective, being evaded a short description of cattle

warbles is here introduced.

The fly belongs to the same family as the horse bot fly and is called

(Estrus or Hyfoderma bovis. It is somewhat like a bumble bee in

' The annual monetary loss in the United Kingrdom i<i recorded by Fleminu; in Neumann's " Parasites

of Domesticated Anim als" as rangine: from seven to ei'^ht millions stei'ling-.
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ajpearance, its body being banded with black white and yellow. The female
fly is most active during the summer months. It deposits the eggs on the
skin in the region of the loans and back, where thev hatch out forming
larvae. These larvae pierce the skin and become lodged in the subcutaneous
tissue where they remain for about nine months (July to March in Europe).
While undergoing their nine months' devtlopment they irritate the tissues in

which thev are lodged which become inflamed and infiltrated with pus, and
a nodule is formed which is usually the size of a coat button but may be-
come as large as a pigeon's egg. The surface of this nodule is marked bv a
small black depression about the size of a pin's head which is the perfora-

tion through which the larva entered and through which, on its attaining

maturity it will leave. The exit is made by the tail end of the maggot(?)
being pushed through the opening first. The nodules are ordinarily found
on the upi)er parts of the bodv—shoulders, back and loins, and they may
number from ten or a dozen up to one hundred. When numerous the

affected animal exhibits great uneasiness and distress—bellows, tosses the

tail and is continuallv on the move—and severe emaciation follows.

FEMALE WARBLE FLY. WARBLE MAGGOT (fULL GROWn).
(Twice natural size.) (Twice natural size).

Treatment consists in removing and destroying the larvae as they be-

come ripened bv squeezing them, out or by lancing the nodules. This is

also a preventive measure as the following year's crop is done away with.

Some greasy mixture should be applied as soon as the warbles are discerned

on the skin, the object being to plug the breathing hole and so kill the

maggot. Sulphur or kerosene mixed with the fatty substance renders the

dressing still more effective. To deter the female fly the skin on the parts

subject to attack should be dressed with tar liniment, carbolic acid solution,

phenyle, solution of assafoetida, decoction of walnut leaves or fish oil.

Fleas (Puleces).

Of domestic animals fleas are mostly seen on the dog and cat, which

have each a distinct flea parasite on them ; that of the dog is the Pulex
cants and that of the cat Pulex felis. Fleas bite through the skin and

suck blood ; thev thus cause itching and cutaneous eruptions.

Treatment.—For the destruction and removal of fleas Persian insect

powder (powdered pyrethrum) is one of the best agents to use. Washing

the animal with a two per cent, solution of carbolic acid or creolin is

also useful, as also is shampooing with the Stavesacre decoction recom-

mended for lice.

Lice (Hsen^atopiqus).

Most domestic animals nourish a particular species of lice which do

not live for anv length of time on other animals than their regular hosts.
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The special lice of different domestic animals are as follow :^Horse,

Hcematopiniis cqiii ; Cattle, H. eurystemus and teimirosiris ; Swine, //.

suis; Dog, H. pilifer.

Generally lice only develop on p(X)rly fed, weak and debilitated

animals, and their presence is almost always indicative of want of atten-

tion to the skin and dirty surroundings ; although ox lice are often found

on well-conditioned subjects. The eggs (nits) are not deposited on the

skin but are affixed to the hair of the affected animal. They produce

itchiness and shedding of the coat or hair in patches. Sometimes the

surface layer of the skin peels off over affected areas and the skin may
become thickened, corrugated, and covered with much scurf. The irrita-

bilitv produced has its effect on the condition of the animal which becomes

dull and thriftless.

. Treatment.—Many washes having kerosene, creosote, carbolic acid,

phenyle, tobacco or the like insecticides as their active principle may be

used with success ; but the most efficacious dressing that the author has

used for all classes of animals is a Stavesacre sham{x>o made according to

the following prescription:—
.Stavesacre seeds - • •.• l^ \h.

.Soft soap ... ... ... ... I lb.

\V Iter ... ... •• . 4 quarts

Add the seeds and soap to the water and boil slowly down to two quarts,

stirring continuously until the soap is dissolved.

This decoction is to be applied with water as a shampoo until a good

lather is produced which may be allowed to dry on and be washed oft

with water after a few hours. A quarter-pint of ke;rosene added to the

decoction increases its efficacy.

To destroy the. nits vinegar may be added in the proportion of two

ounces to the quart of decoction.

Fowl Lice or] /\qimals.

'J'he insects cnmmonlv known as fowl lice are nut reallv lice but acari

(mites) known .scientifically as Detmanyssus avium. They are found on

all domestic fowls but particularly chickens, pigeons and house birds.

They are nocturnal in their attack, resorting during the day to cracks and

crevices in the perches and floors and walls of the fowlhouses, and only

spreading on to the poultry ai night time. They do not seem to preju-

dicially affect the birds unless they are present in large numbers, when
voung birds loose fle.sh and may die from exhaustion.

These insects are of chief concern to the stock-owner because they over-

run hor.ses, cattle and other animals that are stabled near fowl pens or

within their reach. In horses particularly, and I0 a less extent in other

animals, they occasion great uneasiness and irritability, and sometimes

give rise to the formation of scabs s'.mulating mange. A case is recorded

in which a number of cows were treated for fowl lice unsuccessfully for

several vears until the trouble disappeared spontaneously after the destruc-

tion of several swallows' nests that were in the cowshed.

Treatment is the same as that recommended atove for ordinary

lousiness.

Ticl^s.

Tick-; are insects resembling acari (mites) in form but they are larger,

the females wdien sexually mature attaining to the size of a split pea or

castor oil seed and reseml')ling the latter very much in appearance. They

seldom attack stabled or housed animals but only those at pasture as their

natural habitat during part of their life cvcle is in shady situations among

crass and scrub.
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Each animal has its special variety of tick. That of the Horse is the

Ixodes Americanus found in certain parts of America and of recent years

particularly prevalent in South Africa but as yet not introduced into Aus-

tralia. The cattle tick {Ixodes bovis) is of special importance on account

oi the part it plays in the causation of Tick fever oir Redwater of cattle,

and it will be fully considered when that disease is dealt with. The Do^
tick {Ixodes ricinus) also attacks cattle and sheep. It is responsible for

many fatalities amongst shepherds' dogs in the bush, a fatal paralysis

quickly supervening on the bite of the insect. In such cases the most
effective line of treatment is the giving of stimulants to keep the animal

going until the effect of the poison, which the insect apparently injects,

passes off. Injections under the skin of five-drop doses of liquor stry-

chnia every half hour is recommended. The offending tick or ticks should

also be searched for and cut out, or made to loosen hold by inverting a

bottle of turpentine or ammonia over each. If pulled out the proboscis

is usually broken off and left in, in which case the injection of poison

appears to continue for some time.

Closely allied to the true ticks are the so-called horse, sheep and fowl

ticks. In the horse the tick-like insects {Hippobosca equina) locate them-

selves at the base of the tail, along the belly and round the anus, and cause

considerable irritation by biting. The sheep tick {Malopliagus orinus) is

well known. They are bloodsuckers and produce considerable irritation

of the skin, causing the sheep to rub and bite their fleeces so damaging

the wool. They are much more prevalent during moist seasons than dry

ones. The fowl tick {Argas Americanus) was introduced into Australia

some years back and it has spread so rapidly that great harm has resulted

to the'poultrv industry throughout large areas in South Australia, and the

North-western and other districts of Victoria. Special quarantine and

inspection regulations are in operation to limit the spread of the pest.

DIAGRAMS OF- FOWL TICK {Argas Americauus).

Female. Male.

Dorsal Aspect. Ventral Aspect. Ventral Aspect. Dorsal Aspect.

(Two and three-quarter times natural size.)

Treatment.—Ticks of all kinds are easily destroyed by many medicinal

agents such as those mentioned for the destruction of lice. Kerosene and

carbolic acid are particularly effective. For sheep any of the arsenic or

tar-product sheep dips are used with success especially after shearing.

The special dips that have been found most effective for cattle tick will be

fully described when that scourge is being dealt with.

In regard to fowl fick it has been noticed that where there are ant hills

near the hen-roost the fowls are little troubled with the pest. The greatest

drawback to the eradication of the disease is perhaps the fact that ticks

will suT\'ive for months without contact with fowls or birds of any kind

so that the killing off of infested fowls is not sufficient. The destruction

by fire of the infested fowl houses fences and other harbor for the ticks

is necessary.
{To be continued.)



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a larg-e extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Identification of Plants.—M.J.T., J.M.M., R.G. aiul S.B. forward specimens of plants for

identification.

Answer.— (i) A fairly common native shrub, Piitosforum 'phiilyraoides, smaller and more
slender than the hedge Fittosforum, which is a New Zealand plant. It is a decorative plant

with sweet smelling Uowers, does not stand severe frost, and has been called " Butter Bush."
It yields a gum like gum arabic. Stock will eat the foliage, though the leaves and especially

the fruits and seeds are rather bitter. It has been called Poison Berry Bush, but this name is

incorrect—the plant is not poisonous.

(2) Modiola multifida, L., an introduced weed, useless as fodder, and should not be allowed
to spread. It should be pulled up before flowering, and plants near seeding piled and burnt.

It is not poisonous or actively injuriou , but takes the place of useful vegetation. On culti-

vated land it is easily kept down by clean cultivation.

(3) (a) Atriflex semibaccatum, R. Brown, a native plant, widely spread and of some use as

a fodder plant especially on poor drv or saline soils ; more useful for sheep than for cattle

or horses, [b) Rhagodia nutans, R. Brown, a creeping native plant, practically useless for

fodder, but is not poisonous or actively injurious. It takes up the place of more useful vegeta-

tion and should not be allowed to spread on good moist soil. Both plants are members of the. Salt

Bush family. The latter is usually eaten only when other food is scarce, and is of poor feeding
quality. Even the first plant is far below lucerne in nutritive qualities.

(4) Cucttmis myriocarfus, Naud., " Gooseberry Cucumber." A native of South Africa, but

now abundant in many parts of this State. It has occasionally been sent in as a supposed
poisonous plant, but we have no authentic record of the plant being actually poisonous. Plants

of this character when eaten in excess are, however, apt to cause digestive derangement. It

should be pulled up before flowering, piled, and burnt with the aid of brush-wood.

Discharge from Mare.^—A.G.L. writes :
—" My mare, which was covered during the past

season, has for six weeks been discharging a brown, bad-smelling fluid. It is most notice-

able after she has been in the collar for some time."

Answer.—Have the mare examined to see if any cause exists in the female passage. It

is a well known trouble and may be due to tumours, cold, influenza, &c. Give tonic medi-
cines internally, say 5 ounce sulphate of iron in feed daily, and also wash out the mare with
warm water and inject the following mixture two or three times a day :—carbolic acid 2 tea-

spoonsful, tannin 5 dram, water i quart.

Rheumatism.—C.B. wishes to know what his pigs are suffering from. He states that they

have no power in their hind quarters and seem to drag them along. Any that can walk lift

their hind legs like horses affected with stringhalt. They are also constipated, but eat well
and otherwise appear healthy.

Answer.—Your pigs are apparently suffering from acute rheumatism. Provide dry beds
and clean styes. Open the bowels with one or two ounces of sulphate of magnesia, and in

obstinate cases give three times a day in the feed 20 grains of a mixture of equal parts of
iodide of potash and potassium bicarbonate.

Wart on Horse.—H.T. asks how to treat a large wart on a horse's head.

Answer.—Large warts should be removed surgically. Professional aid should be obtained.

Red Mange on Dog.—H.T. inquires re the best treatment for red mange on dog.

Answer.—Isolate the animal, clip away the hair, wash thoroughly with soap and hot
water, dry the parts and rub in daily a mixture of creolin i part, oil of tar i part, sublimed
sulphur I part, vaseline 8 parts. After four or five days repeat this treatment. The kennel,
&c., should be disinfected and whitewashed.

Swollen Glands of Rams.—Shrop. states that some of his rams have got hard lumps,
about the size of a pigeon's egg, under the jaw; otherwise they are healthy.

Answer.—The glands under the throat not infrequently swell and harden as a sequel to

catarrh or sore throat. No treatment is usually required, but, if necessary, a smart blister

applied over the swelling will generally suffice.
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Actinomycosis.—J.T. writes :
— '" Some cattle, moblly dairy cows, about here are suffering

from hard lumps under the jaw. After a time the lumps burst and discharge. Please state

cause and remedy."
Answer.—They are probably suffering' from actinomycosis or lumpy jaw. In mild cases

it may be cured by cutting out and dressing the wound with iodine liniment, at the same time

giving doses (2 drams each) of iodide of potassium in the food twice daily. If this treatment

is ineffective, fattening for slaughter is the most satisfactory method of dealing with afi'ected

animals.

Stomach Worms.—E.A.Y. states that the young horses in his district are affected with

swollen heads. At night the head is swollen completely out of shape, and in the morning the

swelling has gone down only to swell again. Then they also swell under the belly and sheath.

One that died was full of very small worms. The horses are in poor condition and the feed

I they get does not do them any good.

I

Answer.—The presence of large numbers of worms in the intestines is probably the cause

'of the symptoms mentioned bv you. Give an ounce of a mixture of equal parts of sulphate

of iron, nitrate of potash, powdered gentian and powdered ginger daily in the feed, and then

drench with oil of turpentine, say i to 2 ounces in a pint of milk or raw oil.

f. Potato Disease (?).—L. C. forwards a potato with black lumps on the skin and states

that many tubers in the same crop are similarly affected. Inquires whether it is a fungus.

An'ruuer.—The lumps are not caused by fungus. They are simply fine particles of soil

collected by soil moisture, and are not injurious to the potato.

Wheat and 0-ats for Hay.—H.N. asks what is the best mixture of wheat and oats for

hay ; also inquires re quantity of seed for oaten hay in the Drouin district.

Answer.—(i) Sow at the rate of i bushel of oats to 40 lbs. of wheat. The seed can be

mi.xed before sowing, or else cross drilled. (2) From i^ to 2 bushels of seed per acre are

necessary, according to the quality of the soil and the manure used.

Scrub Tick Poison.—G.B., (Queensland), states that in his district, dogs, calves, and

foals are occasionally lost through the effects of scrub tick poison, &c. He inquires whether

injections of quinine are beneficial.

Answer.—We have had no experience of the beneficial effects of quinine in the treat-

ment of stupor following upon an attack of scrub tick. Solution of hydro-chlorate of

strychnine injected under the skin by means of a hypodermic syringe in doses of one to_^ two

drops is a reliable stimulant in such cases. A smart purgative of castor oil should be given;

but an essential of treatment is that the tick should be searched for and cut out of the skin--

not pulled out. Another plan for removing the tick whole is to invert a bottle of liquid

ammonia or turpentine over the tick, the fumes given off making it loosen its hold without

leaving a poisonous sting in the skin.

Feeding Cows near Calving.—D.L. writes :

—" Since the rain, and, in consequence of

a spring in the grass, several of my cows just on the point of calving have developed

weakness, so much so that they require assistance every morning before they can stand up._ I am
feeding them twice a day on steamed straw chaff and bran. Is it advisable to use oil cake

with the feed?"
Answer.—A ration of oil cake is a very good thing to mix with bran and pollard. A

few handfuls of raw crushed oats can also with advantage be mixed in the feed.
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THE BREEDING, SELECTION, AND CARE OF THE
DAIRY COW.

J . M. B. Connor , Dairy Supervisor.

Methods of breeding domesticated cattle for tiie purposes to wliicli

thev are especially adapted have beeil'^'practised from the earliest times.

The oldest writers on cattle breeding give directions for the breeding and
improvement of the dairy cow, and their precepts are often repeated by
modern authorities as being incapable of improvement at the present day.

Acquired Characteristics from Parents.

It has long been known that the characteristics of the parents are

transmitted to their offspring, and the expression "Like produces like"

is often used. There are, however, many apparent exceptions to this

law ; but a close examination into all the facts relating to hereditary

transmission will prove that it is not only constant in its action, but

extends to every feature of the organization. The uniformity observed

in the various breeds of cattle is the result of the inheritance of the

characters that adapt them to the conditions under which they were
originated and developed. Some of the most striking illustrations of

this form of heredity are to be found in the development of the improved

breeds of dairy cattle.

Every farmer, in attempting to breed for the improvement of his

herd, ought to bear in mind that the hereditary power of the animal, that

is, the power of transmitting its qualities to its offspring, is constantlv

cumulative; provided the animal has been bred on correct lines. For
example, the general law that '"Like produces like," is undoubtedly

correct upon general principles ; the difficulty is in a w^ant of knowledge
as to the inherited qualities and characteristics of the two animals which
are brought together. Thev may appear to the naked eye to be alike,

and yet there may be, and often are, very marked differences in yielding

capacity and other such-like qualities. If thev in turn have been bred

from parents with " like " qualities and are alike in all their peculiarities,

the offspring will not only be like the parents, but will have their char-

acteristics more strongly marked ; that is, the essential characteristics in

which the parents are alike will be intensified in the offspring—the power
6945. P
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of transmitting its peculiar qualities will become stronger and stronger.

But, on the other hand, if the parents are not alike, and there are any

essential differences between the male and female, instead of the power

of heredity becoming stronger and stronger with every successive genera-

tion, it will become weaker and very greatly reduced, so that it cannot

be depended upon at all as a practical aid to breeding what is wanted.

Dairy farmers are frequently heard to say that they care nothing

about pedigree; they desire to see the bull, and then they can tell

whether thev want to breed from him or not. There can be no greater

mistake made, for the reason that this hereditary power is latent—is

hidden in the system. It cannot be detected by the eye, it cannot be

detected bv an\ known law, except that of hereditary influence, in other

words, pedigree. If the farmer knows positively the peculiar char-

acteristics of all the ancestors of the animals he is about to breed from,

then he can tell with some degree of certainty what the result is likely

to be. A pedigree in itself may not be worth the paper it is written

upon, unless vou know the characters of the ancestry recorded in it; that

I. OLD MILKMAID AND SIX OK HER PROGENY.

"Old Milkmaid" was bred bv the late Hon. j. H. Connor, M.I..C., and is now-

owned bv Mr. W. Woodmason, Malvern.

is, unless you know that in each case the male and female in each suc-

cessive generation have been alike in their good qualities. This fact is

fully illustrated in the photograph reproduced on this page; No. 6 in

the group of the cows is " Old Milkmaid," now 18 years of age.

She was bred by mv late father, the Hon. J. H. Connor, M.L.C., at

his stud farm at Beeac, and sold to Mr. W. Woodmason. of Malvern,

after (Traipeting in the butter test competition at the Royal Show, Mel-

bourne, in 1898. On that occasion she w^as awarded second place, in a

big field, m.aking 4 lbs. 5j oz. of butter im 48 hours. At the Royal

Show, 1899, she divided second prize, making 2 lbs. of butter in 24

hours ; also winning the gold medal for loest qualit\ and quantity com-

bined. At the Roval Show, 1901 (when 11 years old) she again made
2 lbs. butter in 24 hours. She has bred regularly every year since she

was 2 years old. and Mr. Woodmason has twelve valuable female de-

scendants from her, besides having sold n\er j^ioo worth of her progeny,

not including bull calves. Before selling this row mv father won the

dairy cow competition prizes at Geelong and Colac Agricultural Shows,
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besides rearing five valuable calves from her. In looking at the photo-
graph one cannot lose sight of the great resemblance between " Old Milk-
maid " and her descendants. They have bred true to type, and have
the old cow's characteristics strongly marked, and are all heavv milkers^.

Those shown in the illustration are as follow:—
1. Milkmaid of Melrose No. 114; Sirt Laildie Fowler, Imp.
2. Milkmaid of Melrose No. 165 ; Sire Handsome Herr.

3. Milkmaid of Melrose No. 77 ; Sire Defender, Imp.

4. Milkmaid of Melrose No. 42; Sire Laddie Thriler, Imji.

5. Milkmaid of Melrose No. 187 ; Sire Handsome Herr.

6. "Old Milkmaid"; Sire Duke.

7. Milkmaifl of Melrose; Sire Handsome Herr.

Heredity.

To clearly illustrate this, attention is directed to the photograph of the

lenowned sire " Lady Superior's Progress," owned by Mr. W. Wood-
mason ; sire "Progress 3rd," Imported, 1575 J.H.B. ; dam, "Pretty
I.ady Superior "

; five times first and Champion Jersey Bull at the Mel-

bourne Royal Show, also First and Champion at Adelaide, and never

beaten in the show ring. This sire had the hereditar\- power strongh

concentrated in his system, heing the oftspring of parents, grand parents

and great grandparenrs which Avere noted for their heavy milking char-

acieristics, and he stamped his progenv likewi.se.

In breeding, special regard should be paid to the outline structure,,

or good points of the bull to be used in the herd. He should have a;

small, well set head (see No. 3), large docile eye, rounded ribs, straight

legs, small bones, and sound internal organs. The breeder should bear

in mind that the hereditary power already referred to, which is so valu-

able and important and on which the whole improvement must depend,

is hidden, and cannot be detected bv the eye. That shows the value

of a good pedigree, which guarantees the quality of the ancestry. The
pedigree ought to be studied on both sides, and in that way and in ihat

way alone, can we breed with anv degree of certainty in regard to the

result. There is no doubt, in mv judgment, that the male parent, whe-
ther stallion, boar, ram or bull, exercises a greater influence on the
offspring than the mother does. It is well known to- the breeders of
Aryshire cattle that the sire has an important influence upon the form
and functional activity of the udder, and the position and false teats

or nipples of the bull are believed to furnish an indication of the milking

qualities he will be likeh- to transmit. It is of the utmost importance
that well bred, well formed sires, be emplo\ed for the improvement of
our dairy herds.

Amongst dair\men, one <jften hears the e-xpression, " The bull is

half the herd." This is literally true and it is a great pity that it is

not more fully recognised. Of the qualities transmitted to the calf the
bull furnishes half. The cow influences the character of but one calf

a year, the bull passes on his characteristics to many calves, to all calves

of an ordinary sized herd. When he is selected, half the character of
all the calves is determined. In a herd of 30 cows his influence is as
m-uch as that of the whole number of cows put together. If the bull

selected is de.scended from parents possessed with a pure pedigree and
heavy milking capabilities, he will naturally be superior to the cows he
is mated with in the ordinary grade dairy herd of cows, and the

p 2
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characteristics he transmits to the calves will be of more value and higher

(jualitv than those that come from the dam's side ; in this sense also,

the bull will be more than half the herd. If the bull is kept with the

same cows several years, each year he starts out a generation of calves,

m.ore than half of whose qualities were transmitted by him. But his

successor, of similar tyjDe and quality, mated to those improved heifer

calves, carries the improvement of the herd still further, and eliminates

defects that ha\e been derived from the dam's side. From generation

to generation the succession of improved sires introduced into dairy herds

goes on increasing and intensifying the improvement of fhe cows. It

is therefore only reasonable to expect that the bull used, may thus, within

a few years and at slight expense, com.pletelv transform a dairy herd of

cnws and more than double its profit.

2. LADV SUPERIOR S PROGRESS.

The property of Mr. W. Woodmason.

I have heard farmers ascribe the principal influence to the bull, whilst,

others consider it is chiefly due to the female, and there are not wanting

illustrations that appear to support this theory. The freaks of nature

in these respects are certainly very curious, and farmers are often more
struck bv a remarkable exception than bv the rule, and are disposed to

found their theories accordingly. Facts, however, appear rather to

support an opposite doctrine. For example, tlie offspring of the male
ass and the mare resembles the former more than the latter. The long

ears, spare muscular development, narrow feet, and sluggish action, are

almost equal peculiarities of the mule and the ass, and strongly attest the

former's origin. Incidental l\. it is also surprising, too, what large

colts small mares will breed when begotten by horses of great size.

Ponv mares will thus rear stout cobs and galloways, and well bred mares,

about 15 hands high, will throw carriage horses of good size, if bred to
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a powerful stallion. The improvement that can be effected by means of

introducing a Shorthorn or Hereford bull in a herd of ordinary cows, is

strikingly shown. In sheep, the influence of the ram is, if possible, still

more clearly illustrated ; the cross between the Lincoln or Leicester ram
and the ordinary grade ewe greatly resembles the ram in appearance, size,

and fattening qualities-

In animals we do not notice so accurately the features of the face,

but are attracted far more bv the resemblance offered bv the configuration

of the body, and thus we are more impressed wdth the greater the likeness

the offspring bears to the sire. Stop the indiscriminate breeding of all

kinds and anv kind of breeds of rattle in one herd. Select a breed

3. A TYPICAL SIRE'S HEAD.

least adapted to the conditions which exist, and get a sire of the best

dairv breeding qualities to be obtained regardless of cost. Use him

for at least three seasons and breed the heifer calves back to a sire oT

the same familv blood and as far removed from kinship as possible,

thereby freshening the herd with new blood, without weakening \t.

There is no surer way to produce scrublnjrs than to mix beef and milk

breeds and get antagonistic forces and purposes into close contact. While

it is quite true that a common cow can Ije bred up and made far better,

the continued improvement is only accomplished by keeping to one line

of breeding—that of pure-bred sires of the same breed everv time.

Never waste time bv first trving one breed and then another. This un-

satisfactorv method 'is very noticeable in the dairy herds throughout the

State. In a herd of cows, nine out of ten times, as herds go. one will
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find traces of nearlv all the breeds in existence, and this majority of

cows is the class that produces less than 300 gallons of milk each a year,

Avhen by proper care and breeding thev should produce between 500 and
600 gallons.

A man will not pay high and fancy prices for mixed breeds of any

kind of stock—it is the pure breeds that are wanted first. One often

hears the argument used, that a cross makes the better animal. Is it

so, or is the cross of two pure breeds a compromise ? Granted that the

cross is better the first time; what is it the next? If brc-eding is con-

tinued on these lines the result will be a repetition of the old, old story.

Two breeds crossed with two distinct purposes—one beneficent, for ever

giving ; the other miserly, for ever storing up, only to give back what is

eaten in l>eef. The dual-purjx>se cow from a theoretical point of view

sounds good. It is very well to sav that we want to breed a cow that

will give a large flow of milk, and at the same time produce a calf,

which, if it happens to be a steer, will turn out to be a fattener of as

good a quality as though it had been dropped by a good beef cow.

The trouble in most cases is that nearly all farmers like the look of a

nice, fat cow better than they do one of a strong dairy type, which is

usually not a model of beauty and symmetry. It is quite true that

there are occasionallv individuals in these breeds that are fair milkers;

sometimes even excellent milkers are found. But after all they are

few in number, and the worst of it all is that even though vou do get

a bull from a good milk strain, that bull is most likely to produce calves

totally unsuited for the dairv. What else can one expect when breeding

on these lines ? Have not these cows and bulls been bred for beef,

generation after generation? Are they not valued because of their

square, beefy type ? The great trouble with most dairymen is that they

do not know what their cows yield. If they would keep a record of

the yields of their cows and test the same, thev would soon learn that

dairy blood counts. If you were to ask even the strongest advocate of

the' general purpose cow what constitutes the standard, or ask him to

minutely describe to you what to look for when buying such an animal,

it is safe to say he could not do so. for he does not know himself.

There is no standard to go bv and the whole thing resolves itself into

luck.

We may, therefore, from these and other similar facts, \\hirh could

be further extended, be justified in concluding that, so far as regards

the size, general appearance, external form, and muscular development,

the influence of the male is superior and stronger to that of the female.

Yet it must be clearly understood, that I do not wish it to be inferred

by the stress I have laid upon the importance of the selection of the bull,

that the qualities of the female are a matter of indifference. So far

from this being the case, I would censure in the strongest terms, any
neglect displayed in the selection of the qualifications necessary in the

cow to be used for breeding purposes. It is of the utmost importance

to study the breeding and milking qualifications of the cow as those of

the bull, though the respective excellencies may not be the same. Heredi-

tary disease, and weakness of constitution are much more likely to be

transmitted to the offspring by the cow than the bull, which is in keep-

ing with the long and intimate connexion maintained between the cow
and her calf, both before and after birth, till weaning takes place.

As the. same blood nourishes both, each is likely to become affected by
any unhealthy change in this fluid. Soundness of constitution is, there--
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fore, an indispensable requisite in the cow. The fact, however, of the

male animal begetting fifty to sixty offspring in the course of a year,

whilst the female seldom produces more than one, must, and always will,

"Cause improvements in breeds of animals to be principally effected by

means of the male used in the herds.

Selection of Animals for Breeding.

The animals selected for breeding must be adapted for some well

-defined purpose in the system of management, and to the conditions in

••^vhich they are to be placed. The principal cau.ses of animal variation

4. A bTUOY IN rORM OF UDDER AND HIND QUARTERS.

-are climate, food, and habit. Where practicable, it is always_ wise to

procure stock from similar country, as it is necessary to start with stock

suitable to one's district. All improvements in both animals and plants

.are due to the natural laws of variation. The slightest differences of
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form or organization are more or less hereditarv and transmitted In tlie

parent to tlie progeny. Desirable variations are selected, perpetuated,

and, as they appear, accumulated. In this way our finest breeds of

stock have been improved. High cultivation is therefore necessary to

maintain improved form. As there are no infallible external signs

indicating milk-giving capacitv, exceptions Avill nhvn\s bo met wirh.

FROM \ lEW Ui- 11. UKAl T\ , .SI10\\JX(, Ullli LiESIRED WEDGE-
SHAPED FORM.

Much attention, when selecting a dairv cow, is directed to the growth
of the wedge-shaped body, the improvement of the hind quarters, and
the development of the udder, with all its graceful outlines and sym-
metrical proportions, see No. 4. This is the back view of a typical

dairy cow " Wilful Beauty " owned bv Mr. W. Woodmason. She was
a great show yard winner, yielding up to 22 quarts of milk daily. Her
show record is as follows :

—

2nd Prize, Melbourne Royal, 1891.

1st Prize, Dandenong, 1891.

2nd Prize, Geelong, 1891.

ist Prize, Melbourne Royal, 1892.

2nd Prize, Melbourne Royal, 1805.

The full view of this typical dairy cow (No. 5) shows a lean, roomy
frame; a distinctly wedge-shaped body, with moderately long neck;

good sloping shoulders ; line wither ; ]>road and deep chest ; light fore

quarters, gradually enlarging in depth and width towards the hind

quarters; well sprung ribs; straight back; deep at flanks; long and
broad hind quarters ; thighs deep and broad ; fine bone ; large docile

eyes; capacious, well shaped udder—broad, well up to the body and
running firmly along the belly, the teats squarelv set on and hanging

perpendicularly.

Cows of the type and quality of " Wilful Beauty " cannot be picked
up every day, and must be bred on the lines already indicated. She
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is not the best dairv cow in Mr. Woodmason s dairy herd, as will be seen

l)\ looking at illustration No. 6, which shows a very fine herd of over

60 Jersey cows that an}' man might well be proud of—they are true to

type with robust constitutions, and are good at the pail.

The dairymen of the Jersey and Guernsey Islands set a good example

to the rest of the world in the way thev guard the purity of blood in

their cattle. As far liack as 1789, a law was passed in Jersey, making
it unlawful to import anv living cattle into the island. Heavy fines

were imposed on the importer, the ^"essel, and even the sailors who
aided in such importation. It is just this jealous regard for the

puntv of blood in their cattle that has sent all the world to these islands

for them. Contrast this wise policy with that of the Victorian dairy

farmer who is not content until he can pack all known breeds into the

skin of one animal, with the result that he has neither special purpose,

nor dual purpose, but a no purpose cow. It simply shows what a lot

we have to learn in regard to successful breeding.

Feeding.

Hand in hand with the selection and breeding of dairy cows is the

question of proper feeding. Dairy cows, no matter how good they

may be at the pail, if they are not fed to stimulate their productive

capacity, will not produce profitable returns. The old rule of thumb
practice of the average farmer in confining the cows strictly to the pro-

ducts of the pastures for their sustenance will have to become a thing

of the past if dairying is to be carried on .successfully. Hand feeding

must l:e resorted to and preparation made to consen^e abundance of suc-

culent nutritious food for the dain' herd during the dry months by the

aid of the silo. This is imperative, for with the natural pastures as

the only supply of food, milking cows suffer in constitution during bad
-seasons. If this trying condition is continued and practised, emaciation

of the body is a natural consequence. Heavy milkers under these trying

conditions become seriously injured, as more digestive food will be con-

verted into the milk at the cost of their vitality. The constitution be-

' comes weakened, and functional derangement and disease of the organ.';

follow, brought about by sheer starvation. The progeny is also en-

dangered if the cow is in calf, as it is deprived of the nutriment and
support which should be obtained from a well nourished mother to lay

the foundation of a good constitution and a profitable milker.

Dairy farmers are often led astray regarding the result of feeding

and the effect it has on the return of milk produced. A cow when
freshly calved, if low in condition, will generally respond to a system

of judicious feeding and care, and the quantity of her milk will increase

in ^-olume, especially if the feed she has been accustomed to is de\-oid

of the necessary proteid constituents and moisture ; this increase will,

. however, only continue until such time as she builds up her system and

l)ecomes properh- nourished. After the cow becomes well nourished and

reaches her highest attainments, there appears to be no method of feeding

that will raise the standard of her milk to a still higher degree. Anv
food taken into the system up to this point and not utilized for the pro-

duction of milk, will l;e used for forming fresh flesh or be excreted.

The weighing of each cow's milk and the use of the Babcock tester

will enable the dairyman to discriminate between good and bad cows,

those not paying their way and those being milked at a profit. There
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. are two kinds of cows kept in most herds, those that eat more than thev

make, and those that make more than they eat. " Feed for quantit\-

and breed for quality " is a golden rule where the dairy cow is con-

cerned. 'Cows cannot change the relative proportions of their milk to

suit our convenience j all we can do with feed is to assist the cow to

produce a large quantitv of milk of her own individual proportions.

The principle of balancing the elements of food so that the cow may
l)e best assisted to make milk and in profitable quantities, the study of

environment, how to promote her health and comfort, and the treatment

meted out to her, all have an important bearing on the return in milk
she will produce from the feed given her. The cow to keep in the

herd is one that has the ability to turn all the food she may eat and
digest, over and above that required for her maintenance, toward the

udder, there to be transformed into milk. The capacitv of a cow for

producing milk depends largely upon her capability for digesting food
and assimilating it into her tissues. Dairymen who profit most bv the

keeping of cows soon learn to familiarize them.selves with these important

characteristics, and understand their relationship to capacity for produc-

tion. Feeding the dairv cow for profit involves a minute study of each
animal in the herd j it requires the knowledge of the amount of milk and
fat each cow is capable of producing.

Dairy farming is becoming intensive rather than extensive. Tt is not

uncommon now to hear of persons r^ing profitable crops from apparenth
poor land, while other people receive no return at all from land of

similar texture. The value of the manure made from good feeding is

more and more appreciated by the farmer as he uses it to renovate his

depleted soil, robbed of both its humus and its nitrogen by continual

cropping. This loss can be avoided bv raising more fodder, keeping

more stock, and thereby making more manure. Care must, however, be

taken to provide a sufficiently rapid rotation of crops to insure good soil

texture, and at the same time, abundance of fodder to be mixed with

silage, a plentiful supply of which should always be available.

As the silo preserves the green succulent fodder throughout the year

better results are obtained than when crops are converted into hay.

One important reason in favour of silage is that its preparation is founded
on the fact that all green fodders contain about 75 per cent, of water,

and 10 per cent, of fibre. When they are dried, the water has shrunk

to 20 per cent, and the fibre has increased to over 40 per cent. Much
of the nutriment in the succulent state therefore becomes woody fibre

in the dry prepared fodder. The blood and lean meat in the animal

are mostly derived from the protein in the food eaten, and not from

the carbo-hydrates, or fat, whicli only produce heat, energv, and fat. Tt

is literallv true that the protein does make all these substances but at

too great an expense to be practically carried out. One-fourth of the

solids in milk is protein and it therefore follows that the more milk a

cow gives, the more protein she requires. For the silo grow plentv of

maize and leguminous crops. The maize should be allowed to thoroughly

mature and not cut until the grain has reached the dent stage of

growth. Lucerne is still better, as ri lbs. of it are equivalent to

8 lbs. of bran. It would pav farmers handsomely to go in for more
lucerne cultivation. Peas and oats, mixed and sowed at the rate of

z to 3 bushels to the acre, and cut when the oat heads are well formed

and the peas are in bloom, make a splendid feed high in protein, and one

greatlv relished bv the cow.
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A quart of average milk weighs 2 1-5 pounds and has a specific gravity

of 1.032. In making this quart of milk the cow takes the following;

con.stituent.s out of the feed she has eaten:—
1. 18 ounces of fat.

1. 18 ounces of casein or cheese matter.

1.76 ounces of milk sugar.

.35 ounces of ash.

and mi'xes them with 30.62 ounces of water. The ash represents all

that would be left if the water were evaporated and the solids burned.

The Year-Book of Agriculture for 1905 gives full details of many
excellent food rations adapted to Victoria. Takings 1,000 lbs. weight

as the standard weight of a dairv cow, it is found that to furnish the

full milking capacity the following average ration is required :

—

Dry matter in fooil, 25 lbs.

Containing digestible protein, 2.5 lbs.

Containing digestible carbo-hvdrates, 12.5 lbs.

Containing digestible fats, 5 lbs.

together with 7^ gallons of water and a little salt. The water allowance

is increa.sed during summer time. This ration is obtained in about

80 lbs. of fresh red clover, or 100 lbs. of good rich pasture grass. A
full ration that can be profitably used bv the average farmer consists of

10 lbs. of lucerne hay.

10 lbs. of oat straw.

20 lbs. of mangolds.

4 lbs. of oats.

4 lbs. of bran.

Dr. E. J. Rus.sell (South-Eastern Agricultural College, England) in

an able paper on The Effect of Food on Milk, recently read before The
Kent and Sussex Dairv Conference and published in the Journal of ilic

British Dairy Farmers'' Association states the relation between the yield

of milk and the quantitv of food as follows :

—

"The cow affords £. good illustration of the universal law that the race

must be preserved whatever the individual suffers. The natural object of the

milk is to feed the calf, and the cow will continue to give milk e>7en if slie is

starving and losing weight. When more food is supplied the animal does

better herself, .\nd also gives more milk, but the extra milk does not correspond

to the extra food. A Norwegian investigator (Holtsmark) has tabulated and ex-

amined the records from 846 Norwegian dairy herds, and one of his tables is of

great interest. It shows the amount of food supplied, and the amount of milk

obtained. For convenience of comparison, the rations are calcuhJed out as food

luiits :

—

No. of Food Units. Average yield per cow Increase in milk production

for the year. per 500 food units,

lbs. lbs.

1,500 ... 2,030 ...
—

2,000 ... 3'i33 •• ^'^°3

2,500 ... 3,988 ... 855

3,000 ... 4)689 ... 701

3,500 ... 5'28o ... 591

4,000 ... 5v9o ••• 510

4,500 ... 6,240 ... 450

The first additional 500 food units gives 1,103 lbs. of milk, subsequent addi-

tions give less and less, finally the last one only gives 450 lbs. of milk.

The first requires a little explanation. The food supplied to the cow is

used for two purposes: fi) to keep the cow alive; (2) to make milk. A con-

siderable amount is needed for the former purpose; the body temperature has to.
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be kept up, the heart must be worked to force blood through the blood vessels,

the lungs must be worked, energy is wanted for digestion and for a variety of
other purposes. All this is collectively spoken of as maintenance, and a ration
which just enables all this to be done with nothing to spare is called a maintenance
ration. If an animal is to lay on flesh, or to produce milk without losing flesh,

it must receive more than a maintenance ration, and the greater the quantity of
extra food the more there is available for flesh or milk production—up to a certain
point.

Agriculture furnishes many instances of the law of Diminishing Returns,
but perhaps none better than this : The vitally important point to the farmer is

that up to a certain point an increase in the amount of food supplied gives a pro-
titable increase in milk, but beyond this point the increased milk yield no longer
pays for the increased food. Every man must decide for himself just where to

draw the line, but there are one or two general principles which furnish valuable
guidance.

"In America the maintenance ration of dry, barren cows has been determined
;

but in Germany experiments have been confined to bullocks, and it is supposed that

the maintenance requirements of drv, barren cows, and of bullocks, are substantially

correct. The standard rations commonly accepted in Germany are those given
by Wolff^, and subsequently modified by Lehmann :

—

The WolfT-Lehmann Rations per 1,000 lbs. Live Weight.

Digesible Nutriments in lbs.

Mt^intenance only (bullock)

Cow giving 32 lbs. milk daily .

Cow giving 275 lbs. milk daily .

Fattening cattle

The American rations art

Maintenance only (dry cow)
Cow in full milk

' The last column, the nutritive ratio, shows the projiortion of fat and carbo-
hydrates to the protein

; and it will be observed that in these rations a dairy cow
is allowed more protein relatively to the fat and carbo-hydrate than a fattenin"
animal, and much, more than a store animal or a dry cow. An examination of a
number of rations shows that a cow requires for milk production a diet rich in
protein; highly nitrogenous substances, cotton cake, bean meal, &c., are wei]
recognised dairy foods. The value of a set of standard rations would be that
one could tell whether and to what extent a particular ration is abnormal ; it is,

for instance, well known that to feed to excess of protein is extremely wasteful.

" The second point is that there is a limit to the yield of milk beyond which
the cow cannot go, no matter how much food is supplied to her. The limit de-
pends on the activity of the milk glands and the power of the animal to transform
into milk the food which has been digested and taken up into the body ; these
features are born in the animal, and their full development denends on proper
management. You may, and should, breed them, but you cannot put them iato

an animal that does not possess them. Some recent experiments made at Ofi^erton

Hall, Sunderland, by Gilchrist and Bryner Jones illustrate this well. Ten cows
at pasture were divided into two lots of five each, so arranged that the average
yield of milk per day was practically the same in each lot. During the experi-

ment one lot received concentrated food—a mixture of maize meal and Bombay
<otton cakes, together with straw chafl^—and the other received none. The efi^ect

of the yield is given below :

—

Preliminary Trial—No Concentrated Food.

Milk per cow per day. Fat per cent.

Lot t ... ... ... 30.2 pints ... 3.48

Lot 2 ... ... ... 30.2 pints ... 3.46

Dry Matter.
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First five weeks, June iqth—July 23rd, 1906.

Concentrated Daily milk yield Per cent. Solids not fat.

food. per cow. of fat.

Lot I ... 4 lbs. ... 27.3 pints ... 3.37 ... 8.71
Lot 2 ... None ... 27.7 pints ... 3.43 ... 8.81

Second five weeks, July 24th—August 27th, iqob.

Concentrated Daily milk yield Per cent. Solids not fat.

food. per cow. of fat.

T-ot I ... 8 lbs. ... 22.5 pints ... 3.39 ... 8.69
Lot 2 ... None ... 21.7 pints ...

2,-S^ ^-77

" The extra food does not increase the supply of milk, and does not even
check the falling off in yield as the period of lactation advances. The animals were
already producing as much milk as they possibly could ; and no amount of food
could enable them to produce any more. From 1887 to iqoo no fewer than 2,000
cows were used for these trials ; the general results showed that as regards quantity
of milk produced, 10 lbs. of Danish mangolds were equivalent to 2^ lbs. of hay,

or I lb. of either wheat, wheat offal or maize, all of which were equal, but the

best results were given by cake, especially if mixed with suitable quantity of roots.

I'hange of ration had, however, no appreciable effect on the p)ercentage of fat or

>of total solids in the milk."

One of the dairy farms visited by the delegates at the conference

referred to was that of Messrs. J. and H. Robinson, at Ilford, comprising

1,170 acres of land. The herd consists of 90 milking shorthorns and 3
pedigree shorthorn bulls. The former, which are mostlv bred on the

farm, include several prize wdnners~at the Dairv Show in the inspyection

classes as well as in the milking trial and butter test sections. The milk
of each cow is weighed once a day, and sent away for consumption in

London find Brighton. The following are a few of the more recent

milk rec(!rds:

—

Lily gave 4,551 gallons of milk in 4 years.

Robin gave 3,770 gallons of milk in 4 years.

Bluebell gave 3,103 gallons of milk in 3 years.

Leisure gave 3,629 gallons of milk in 3 years.

Flirt gave 3,102 gallons of milk in 3 years.

Duchess gave 3,272 gallons of milk in 3 years.

Fairy Duchess gave 2,792 gallons of milk in 3 years.

W. Aster gave 2,640 gallons of milk in 2 years 5 months.
Famous gave 2,184 gallons of milk in 2 years.

Hemlock gave 2,201 gallons of milk in 2 years.

Milkmaid gave 2,683 gallons of milk in 2 years.

Lady Love gave 2,089 gallons of milk in 2 years.

Diamond gave 2,083 gallons of milk in 2 years.

Kestral gave 2,133 gallons of milk in 2 years.

Day Dream gave 2,146 gallons of milk in 2 years.

Hawthorne gave 2,016 gallons of milk in 2 years.

Queen Mab gave 2,156 gallons of milk in 2 years.

Bertha Crawford gave 1,060 gallons of milk in 2 years.

Ilford Garland gave 1,187 gallons of milk in 11 months, with first calf.

Sweetheart gave 1,169 gallons of milk in i r months, with first calf.

Ilford Almond gave 973 gallons of milk in 11 months, with first calf.

Prima Donna rjave 829 gallons of milk in n months, with first calf.

The above records were taken from consecutive years' milking in each
case. The admirable dairy character of the herd has been brought
about, and is being not only sustained but further developed bv judicious

selections of heavy milking cows posses,sing udders of good shape, and
crossing them with pedigree bulls of proved milking strains. Although
most of the cows have been bred on the farm, for several years past the

"herd has been strengthened by the purchase of exceptionally good milkers
from some of the best pedigree Shorthorn breeders.
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Shelter.

The shelter and milking shed should lie arranged with a view to

cleanliness, perfect drainage, abundance of light and air, and comfort
of the cows (see illustration No. 7). It is of the utmost importance
that proper shelter should be provided for the dairy herd whilst being
fed and milked. Warmth economises food, a matter of great importance
at all limes, but especially when food stuffs are dear. Experience has
incontestably proved that animals exposed to the cold without a proper
warm shelter shed, require much more feed to maintain them in a thriving
condition than others provided with shelter and warmtB. The milk
producing capacity may be reduced quite 50 per cent, during the milking
season owing to neglect to provide suitable shelter for the cows during
the cold winter months.

if

7. A SANITARV MILKING AND SHELTER SHED.

A great many farmers seem to regard any outlay for needed improve-

ments on the farm with decided aversion. Vet in every case wheix

ordinary good judgment is used the farm is much the safest investment,

and will pav the handsomest rate of interest in return. A good cow is

severely taxed bv conditions imposed upon her by nature to supply milk,

but in addition to this, subject her (as is the practice on many dairy

farms) to all kinds of impositions, such as bad feed, the full force of
the summer heat, and cold blast of winter weather without shelter and
protection, and what can you expect ? Under these conditions is it any

wonder that cows do not give profitable yields? If posses.sed of a

good herd of cows, you should see to it that \our cows are so welf

protected, fed and sheltered that little is required of them but to yield

milk, and not be asked to wear themselves out in the matter of self

protection.

Points of the Dairy Cow.

Head.—A good milch cow of almost anv breed should have a long

lean and rather small head (a large headed cow will seldom fatten or
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give much milk) ; broad forehead and great width between the eyes, the

Jorehead being slightly dished. The latter characteristic is an indication

of intelligence and adaptability to learn quickly—animals of this type

are appreciative of kindness shown to them ; full headed cows, and cows

with Roman noses, are mostly aggressive and wild to handle. The head
should be carried at a pose, slightly higher than the level of the wither.

Cows that carry their heads low are generally of a restive and stubborn

disposition ; on the other hand when carried too high it is a pretty sure

sign of nervousness.

The eve should be large, bright, and docile, yet with a peculiar

placidness and quietness of expression. A cow with such an eye can

generally be relied upon to ha\e a good disposition. She does not be-

come excited and rush about on the first indication of anything unusual

happening about the milking yard ; she takes things quietly and
leisurelv, which is conducive to a full and persistent flow of milk.

Slow movement of the ears and body can also be taken as an indication

of tractability and slowness to be roused. Oo the other hand, cows

with eyes too large and open are generally found to be excitable and of

a nervous disposition and the same may be expected of the quick flashing

eyes.

Too little significance is often placed upon the absolute importance of

the disposition of the cow to be purchased and it often happens that

although she may be possessed of alllhe outward essential poifits required,

this necessary qualification is lackinig and she is found to be restive,

emotional, and excitable and a bad doer. The lining of the ear, the skin

surrounding the udder, inside the thighs, around the eyes, and at the root

of the tail .should be distinctly golden or deep yellow in colour.

The muzzle should be broad ; a large feeder is usually posses.sed of

strong organs of mastication.

Body.—The shoulder should !)e lean, razor-like and slanting in appear-

ance. While the heavy milker is light and narrow through the shoulder, im-

mediately at the back of it there should be a quick broadening out in the

region of the heart, so as to gi\'e free and ample room for expansion of

heart and lungs. The large roomy chest and barrel disclo.se the capacity
for health) action of heart and lungs and digesting large quantities of
l(X>d. The neck should be fine, slim, and clean ; deep' and thickening

towards the shoulder, with well cut up throat. The absence of thicken-

ing around the neck and heaviness in the fore quarters, gives a feminine

appearance to the animal, and points to the development of maternal

instincts.

The legs should be short, straight and fine, because the leggy animal
very often spends too much time and energy in travelling about and
jumping fences. Fineness of bone is also an indication of femininity and
economy of production.

The skin should be mellow and elastic to the touch. The soft skin,

its fineness and pliant nature, are indications of a healthy secretion.

Coarse hair suggests ill-breeding and absence of high milking qualities

;

the skin should be yellow, loose, of medium thickness, with a vellow
secretion.

The body should l:>e deep from the middle of the spinal column to
the navel, with great breadth of body through the middle from side to
side. Cows thati are so shaped are capable of storing large quantities
of food. The ribs should be broad and well sprung and the stomach
large and roomy. The backbone should lie strong and rugged,
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indicating that it encloses a large, strong spinal cord. Nerves branch off

from this cord between each of the sections of the backbone and the

larger these nenes, the more open are the sections, and further apart

the ribs. This gives the dairy cow the appearance of being long-

bodied, and of having a relaxed appearance. The ribs should spread

out widelv so as to give the carcass as globular a form as possible and
to show the essential growth of the wedge-shaped body. The general

lean appearance of the profitable dairy cow indicates that the whole
•organization, with its nerve force and digestive capacity, is engaged in

rapidly converting all foods eaten into milk.

The thighs should be somewhat thin, with a slight tendencv to

crookedness. The high and arched flank is a characteristic of the good
milker, as is the low and straight flank of the beef cow. The loin

should be broad and strong, with hips wide apart, the back bone rising

quite high between them, indicating plenty of room for the organs of

maternitv—a prominent spine, ending in a distinct pelvic arch, is evidence

of strong nerve force and a roomy chamber for the womb. The tail

should be thick at the upper part, tapering to a fine point and should

leach over the hock like a plumb line; the more it tapers the more it

•denotes good breeding.

Udder.—This should be of sufficient size to contain a good supply of

milk; but not too flesh v. The skin should be thin and free from
Jumps, and coarse hair. The teats should be of moderate size, at equal

distance from one another and nearly the same size from the udder as

towards the point—a funnel-shaped teat is decidedlv objectionable and
is an indication of a tough milker. A cow that is a heav\ milker must
necessarilv develop a large udder. If free from fleshiness, and other

deformities, the size of the udder is one of the most reliable indications

of efficiencv in a dairy cow. As the milk-giving organs can be con-

sidered onlv with reference to their feel and external appearance, and
as the bulk of the udder is often onlv a mass of bulky tissue, the

vield of milk will often be very deceptive in proportion to the size of the

lidder. Frequently, two cows with apparently the same sized udders

from outward apj^earance will, when milked, show a ver\- great contrast

in results obtained, the difference being caused bv the greater or less

diversity of the tissue of which thev are composed. It is therefore

obvious that success depends upon the productive capacity of the indi-

vidual cow, rather than upon anv particular breed, inasmuch as there

are such wide variations in different cows of the same breed in regard

to the amount and qualitv of the milk thev produce.

It is not always an easv matter to judge a good dairy cow from the

shape and size of the udder, or from the conformation and external ap-

pearance. The only reliable wav to arrive at the true merits of any
dairy cow is to estimate her value bv the use of the Bateock tester and
by keeping an accurate record of the number of pounds of milk she gives.

This alone will not be a guarantee that you have been fortunate in

selecting a good cow as the important questions arise, " How long has

the cow the power to continue the flow of milk during the period of

lactation?" "Whether she has a strong constitution?'' as these in-

dicate the power of reproducing calves equal or better than herself.

These factors—apart from the records of regular milk vields per dav.

or the actual pounds of butter fat produced—must be determined bv the

practical exjierience of the buyer in selecting a dairv cow by external

•conformation only. It is not an uncommon experience to find large
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producers of milk with only moderately sized lulders, and for small pro-
ducers of milk to have large udders. The de\elopment is generally
proportioned to the milking capacity of the cow. The up-to-date know-
ledge of ,the functions of the udder' is that it is not a mere sack in which
the milk is .stored until drawn at milking rime, but that it is a milk
maker that operates while she is teing milked

; the milk-making func-
tions being stimulated by agitation from the process of milking. If the
cow is not contented during the milking period the agitation will not
have the desired effect of producing milk in liberal quantities. Hence
the necessity of quiet and careful handling.

Escutcheon.—F. Guenon, a leading authority on escutcheons, state.s

—

" During the many years which have ])assed since I gave to the public the
first edition of my "Treatise on Milch Cows" men of science and practical breeders
have given it great attention. The surface of the escutcheon is distinguished hv
its upward-growing hair, which takes a direction opposite to that which covers the
other parts of the skin. The hair of the escutcheon is also distinguished bv its tint,

which is duller than that of the other hairs. The escutcheon starts from the
middle of the four teats, a part of its hair extending forward under the belly, m
the direction of the navel, while the other part, beginning u little above the hocks,
spreads as far as the middle of the hinder surface of the thighs, ascending on the
udder; and in some cases running up as high as the top of the vulva. The fineness

of the hair of the escutcheon, and the colour of its skin, indicate the quantity an.i

c|uality of the milk. Cows which have the skin of the escutcheon sleek, white, and
covered with long, spare hairs, will give a thin, serous milk ; while those whose
udder is covered with an escutcheon of ^gjiort furry hair, will give good and rich

milk. The indications of the escutcheon are often modified, favorable or un-

favorable, by various feathers which are pretty generally met with, whose value

may be judged bv their form, their character, th^ir >;ituation, and their size."

BELLE OF COLAC.'

Bred by the late Hon. J. H. Connor, M.L.C., and winner of Lord Jirasse\ 's

Gold Medal for the best cow in the Butter Test ("om petition at (leelong Agricultural
Show.

Except the oval feathers as shown in the escutcheon in the illustra-

tion, on page 467, all those which encroach uj)on the escutcheon, lessen,

in greater or less degree, its favorable indications. Guenon places this

particular feather in the second order, and says cows of this order in

full milking will give 21 quarts of milk a da\ , and will continue this

quantity until they are seven months gone with calf. The marks of
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this order perfectly coincide with those of the first order cows ; and I

have indicated them bv the same letters. Thev have besides a little

feather of descending hair, which is called the " Babine Feather," placed

below and to one side of the vulva, or often on both sides at onoe.

This feather is indicated by the letter f. It measures about 2.4 inches

in length, by about 0.4 inches in breadth. It is distinguished by verv

short hair, and indicates an inferiority in the dailv milking amounting
to two or even three quarts. This order has but a single oval feather

.above the teats, measuring 2.4 inches in length, bv 1.2 inches in breadth,

jiind shown by letter g.

9. A GOOD e.^ll um. , MIOWIXO U\'A1. I-EAIIIEK.S INDICATING GOOD
MILKING QUALITIES.

I have been examining cow's escutcheous in all the dairy herds inspected

"by me during some months past and the particular cow illustrated (No. 9)

shows the best escutcheon seen so far. The owner informed me that

she was one of the best cows he has owned and she milks precisely as

described by Guenon. Mv late father, who was acknowledged to be

-one of the best judges throughout the State, and who for many years

was a constant winner in the milking test competitions of dairy cows at
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the -Alelljourne, Geelong, Eallarat and Colac shows with cows of his owa
breeding, always paid great attention to the escutcheons of the cows and
bulls used in the dairy herd. The colour of the skin (yellowish) and the
little scales that can be scratched from the end of the tail and inside the
ear, were always a reliajjle sign of a rich milker.

-Milk veins, which show on the udder and on each side of the bodv
forward of the udder, should be well de\-elaped, prominent and welt
formed, so as to allow a free circulation of blood from the tieart to the
udder. They do not contain milk, as some are inclined to think.
Length of milk \eins denotes dairy heredity, and there are very few-
heavy milkers and great ]>erformers at the pail that do not show prominent
veins. A big flow of milk calls for a large flow of blood to and from
the udder, and the large development of the udder necessarily involves,

a large blood supply, the blood b(?ing made from the food consumed b\
the cow, hence the size and tortuous appearance of the milk veins in a

heavy milker as shown in illustration Xo. 8.

Temperament.

Temperament in a dairy cow is one of the main points upon which-

her adaptabilit) for dairy purposes depends. It has to do with the
balance between the forces of the nervous and the vital s\stems and is

largely a matter, as previously mentioned, of hereditv, modified some-
what by en\ironment. Contented cows respond more readilv to khid
treatment, which has its effect on the flow of milk. A nervous disposi-

tion interferes with the production of milk; the blood supply is diverted

from the milk glands to some other part .>f the animal's svstem, and
without a proper amount of blood, the milk glands cannot Ije asked to

do their work satisfartorih . What is commonly known as not " giving
down '

rjr
'"' holding up " the milk is the result of a lack of nerve tone

in the gland, caused by some undue excitement. Milk production with
cows is the result of nervous force, and this nervous force starts from
the brain and runs along the spinal cord.

General Conclusions.

In summarising the principal features of distinction in a good milch

cow, we are largely guided by the functions on which depends her com-
m.ercial value. In contrast with btef cattle one .should pav strict atten-

tion to m.ilk production. This i.s controlled to a greater or less degree
by the capacity and vigorous condition of the digestixe system, the nerve
force required to stimulate and assist digestion and the circulatory ap-
paratus, finishing uj) with the facilities and conditions provided for milk
secretion as evidenced in a capacious udder. The various breeds, their

crosses and grades, all provide excellent milkers, and it is to the general
elexation and impn)\ement of the dairy cow as a milker, that the efforts

of all progressive dairymen are mainly directed. The climatx condi-
tions and the great diversity of grazing areas existing in different parts

of the State vary to such an extent, that it is hardly practicable to abso-

lutely determine a standard of dairy cow for all purposes. At the same
time when one reads what is taking place with regard to the improve-
ment of the dairy cows in other parts of the world, it is evident we in

Victoria, with all our natural advantages, are very much behind the times.
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FRUIT TREE STOCKS.

C . T. Cole, Inspector. Vegetation Diseases Acts.

What the foundation is to a house, the stock is tO' a fruit tree, and if

trees are worked on unsuitable stocks disappointment will result, the tree

will cease to be healthy and vigorous, and ultimately die or become
useless.

Apple.—In Australia, we have made quite a new departure with regard

to apple stocks. In the old country the seedling apple, or more commonly
termed the crab stock, is the one used by nurserymen and orchardists,

except in the case of dwarf apple trees, when the " Paradise " stock is

used. Here, how'ever, it was found, after some years of experience, that

the crab stock was so subject to the woolly aphis {Scliizoneura Lanigera) that

it was almost impossible to cultivate apples at all ; in fact apple culture was
nearly at a standstill when the two now so well known blight-proof varie-

ties, " Winter Majetin "' and " Northern Spy " were introduced as stocks.

After a certain amount of prejudice was overcome, growers on all hands
recognised this discovery as a boon, and cultivators adopted it freely. The
" Northern Spy " has proved better adapted as a stock than the " Winter
Majetin " and is now almost exclusively used.

There are several other lilight-pr(x>f kinds of apples which could doubt-

less be used as stocks, but there is no need to increase the number except for

sjoecial purposes. Among thoughtful cultivators the question suggests

itself— Is it desirable to keep to one .stock only, and propagate by layers,

roots, or grafting of roots? I think it is, and to prevent the .stock from
becoming \\eaker in its constitution, from, constantly working and re-

working upon the same variety, I have worked " Majetin " on " Spv,"
and " Maggs Seedling " (another blight-proof kind, and robust in consti-

tution) upon the "Spy," with the best results.

For dwarf-apple culture the " Spy " can be used, and the " French
Paradise " worked upon the " Spy," and the desired kind again worked
upon the " French Paradise." This, however, becomes tedious. We
have now in this State, rai.sed from seed here, a '' Paradise " apple tree

of dwarfing habit—free surface rooting properties very easily pro-

pagated, and upon which the desired kinds may be worked direct. All

kinds appear to thrive admirably upon it, and it is quite blight-proof.

It may be mentioned that even now there are localities where the old

Crab stock or seedling apple can be used with safety, viz., well drained,

deep sandy soils ; but such stocks are how so scarce that it would be

difficult to obtain any from nurservmen. The blight-proof stock is now
almost exclusively used.

Planters must take great care that their trees are worked sufficiently

above the surface of the ground to prevent the scion from striking roots

into the ground, and displacing the blight-proof stock, thus rendering the

whole tree roots a blighted mass.

Apricot.—This is, perhaps, the most difficult to deal with in regard

to stocks. Great dissatisfaction has been experienced by groAvers in con-

sequence of their trees breaking off at the point of union with the stock

while in perfect health ; and in other cases by the trees having a stunted

growth and sickly appearance. This is generally due to unsuitable stocks.

The plum stock now generally used is a variety of the "Myrobolan"
called "La France, " Avhich is easily propagated from cuttings and does not
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sucker, but such varieties as the "Montgamet" and ''Large Early" type,

when worked upon the above stocks are very apt to blow off at the union
of the tree with the stock when fully grown. I much prefer the common
"Mussel'' plum as a stock, as it succeeds well in most soils and climates,

and the most popular market sorts do well upon it. The advantage of
the plum stock over the seedling apricot is that it will adapt itself to

almost any soil, whereas the seedling apricot is onh suitable w^iere the

soil is light and warm, or well drained, the climate warm, and the rainfall

not excessive. The seedling apricot is much sought after by planters in

the warmer and drier districts of the State, and in many cases it does
well. It stands much drought, and will grow when many other trees are

at a standstill. It is, however, apt to grow too vigorously at the expense
of the size and quantity of fruit, whereas the plum stock, which has a

more dwarfing tendency, grows finer fruit as a rule. As in most fruits,

the theory that if fine fruit is wanted the stock must not be too vigorous

holds good with this as with most fruits. It is much better for a scion

to somewhat overgrow the stock than for the stock to grow faster than the

scion, or upper part of the tree. In the one case, well-developed fruit

and heavy crops are the result, while, in the other, thin crops and poor
fruit are the rule. The nourishment which should go to the fruit expends
itself in wood and leaf—the cherry is a striking example of this.

Some growers work the apricot upon the almond— a most unsuitable stock.

Never plant trees upon this stock. The peach is a most desirable stock in

localities where the plum does not do so well as the peach.
Peach.—The peach stock raised from the stone is, doubtless, under

almost all circumstances, the best stock for the peach. Some difficulty

is often experienced in getting the stones to germinate ; some seasons they
come up freely and in others very few grow. The stones from one
season's crop of fruit will grow freely, while those from another season's

crop will nearly all fail. Stones saved from medium sized mid-season's
varieties are generally the best for planting. The stones, immediately they
are collected, should be placed in the ground in a well sheltered position,

and covered over with sand and allowed tO' remain there until planting
time. When once the stock is al)ove ground it is easily managed; it

roots very freely, throws plenty of fibres, and a tap root which is easily

managed, and does not require to be removed from the seed bed till the

\oung tree is ready for transplanting to its permanent position. If the

stones are planted in too rich soil, then a strong tap root is formed at the
exj>ense of fibrous roots ; in such cases the tree should be removed
when young. If possible, always bud thr stocks the same season as they
come up.

There are localities where the almond stock is preferred to the peach

—

not only preferred, but becomes necessary, as the peach refuses to grow
and succeed on its own roots. In such districts as Swan Hill and
south of Melbourne growers will, on no account, plant peaches upon any
other .stock than the almond. The effect produced upon the growth of the

peach tree in these districts (when upon the peach) is remarkable. The
tree assumes a thick bushy habit of growth, throwing out innumerable
useless lateral shoots with no bearing wood. The tree remains a thick
liushy shrub, while those on the almond produce quite a different growth

—

fruitful shoots are made, covered with well-developed fruit buds. The
leaves are of a paler green than upon the peach, and none of that useless

unfruitful sprav is made, and the result is good crops of fine well-coloured
fruit.
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Plum.—Several kinds of stocks are used for plum trees, viz., the
' Julien " seedling plum stock, cherry plum " La France " (a variety of

"Myrabolan") and the "Mussel" plum stock. During a long experience
I have found no better stock than the last named, if judiciously selected.

The "La France" stock is now used by nurserymen. It will not stand
excessive moisture, or thrive in badly drained grounds, and often in

orchards when the trees are fully developed and in bearing, trees will

suddenly die completely out in one season, especially such as the " Yellow
Magnum Bonum" and that type of plum.

Sometimes seedlings are recommended, chiefly, it is maintained, because
such do not sucker. This is quite a mistake. I tried the experiment
several years ago, and found that those trees worked upon seedlings threw
up many more suckers than those worked upon the ordinary sucker stock.

It has been found that in many localities the "Cherrv" plum has proved
a good stock, causing robust growth and being in all respects desirable.

All kinds, however, will not .succeed upon it. The "Diamond" plum, and
others of similar type, the " Orlean " and some others, succeed well upon
it. Experience must decide as to which kinds are best adapted for the
"La France" and "Cherry" plum in the particular districts in which they
are grown. The two varieties mentioned are the only stocks which do
not throw suckers, and for this reason are desirable to u.se when suitable

soil and locality to be grown in.

Cherry.—Experience has shown that the stock in general use for the

cherry in the old country is not adapted for these States. There, the
seedling "Mazard " or wild black cherry, is used as a stock for orchard
planting and the " Cerasus ]\Iahaleb " or perfumed cherry, where
dwarfing is required. Neither of these stocks is of any use here. Some
few years ago there was a great demand for the seedling cherry stock,

w^iich, as a stock, is almost identical with the " Mazard," especially when
raised from black cherries. At the period referred to, it was claimed for

this stock that it had a hardy constitution, would attain a large size, and
not throw up suckers like the stock generally in use. But, as predicted at

the time, its popularity was but short-lived. It was found that the

varieties worked upon this seedling stock grew splendidly for a few years,

and had the appearance of making large well-developed trees; but the

vigour soon ceased, and the trees began to die off, and those in more
favoured spots that did not die bore but scanty crops of fruit of small

size and inferior quality.

The "Mahaleb" cherry of English shrubberies is much used in Britain

and on the Continent as a dwarfing stock. Why cultivators should have
selected this stock is a matter of surprise, as with us its dwarfing

capabilities are not manifest. It rather induces a vigorous growth for

awhile, and then the trees die out; this happens when the "Duke" and
"Kentish" classes of cherries are worked upon it and they are the classes

specially recommended for this stock. The old cherry stock in use from the

foundation of Victoria and now in general use, is the best stock known
here. It is, as all growers know, a small red cherry, ripe just before
Christmas ; it is a good cooking varietv, and pleasant to eat. It is one of
the "Montmorency" .section, much like a "Kentish." It is, however, not
faultless; it throws up abundance of suckers, and for this reason is some-
what troublesome; still I believe it is the best stock for cherries. It is

not generally known or recognised that the fact of this stock not keeping
pace with the kinds worked upon it is its great virtue. It acts upon the
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scion as the quince does upon the pear and the "Paradise" upon the

apple. It is becF.use tiie scion overgrows the stock that the tree becomes so

fertile and its fruits so fine ; in fact, it is a dwarfing stock. This
stock, as far as my experience goes, is adapted for ever\- variety of

cherry.

Pear.—As with the peach, so with the pear ; the stock most generally

adapted for the pear is the seedling pear stock, raised from the hardiest

known kinds, which, as a rule, seed very freely and produce good stocks.

A? is usually the case with most fruits, the finer kinds do not produce much
seed, and stocks raised from such are not generally robust. But where
one seed is saved from pears of delicate constitution, hundreds are saved
from hardy kinds, so that, generally speaking, hardy stocks are used.

I would advise that pear suckers never be used ; if they are thev will

j>rove a great disappointment. In the early days, when seedlings were
scarce, resort was had to suckers, and, as a matter of course, it was only
from trees that suckered abundantly that any quantity was obtained. Trees
from these were planted out, and the results were disastrous. Not only

\\ere thousands of useless suckers thrown up, but the trees refused to bear,

though the same kinds on the seedling pear bore regularly and heavily.

The trees on suckers had to be rooted up as entirely worthless. As a rule,

and in most localities, the seedling pear stock is the most desirable for

pears.

There is also a variety of quince, a kind of small '"' Angers," which is

used most successfully, and upon which some kinds do well, even when
worked directly upon it. As there are but very few kinds of pears that

do well when worked directly upon this quince, it is usually necessary

to double work on the stock. First of all, work such kinds as " Beurre
d'Amanalis," " Louise Bonne of Jersey," or " Beurre Diel," upon the

quince; allow them to make yearling shoots, and then work upon these the

desired sort, when perfect health and vigour will be attained. This mode
CI culture is most interesting and profitable, especially in the cooler dis-

tricts of the State, where the pear-on-the-pear takes so long to come into

l)earing. On this quince stock fertility is attained very quickly ; the trees

grow comparatively slow, but fine fruit and quick returns are the results.

This mode of cultoire wants to- be better known, when it will l>e largely

adopted in the climates referred to.

There are other stocks used for pears, such as the " Hawthorn " and
"Mountain Ash," but these are not necessary or desirable where the proper

kind of quince is obtainaV>le. It has been aflfirmed that the pear-on-the-

quince is but short-lived; this is not the case. In France there are trees

of great age, where this system of culture is largely practised with most
satisfactory results ; likewise in various parts of Victoria, where they have

been planted for many years, they will be found bearing heavy crops of

good fruit each season.
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FOURTH PROGRESS REPORT ON VITICULTURE
m EUROPE.

{Continued fruni page 430.)

F. de Castella, Government Vitienlturist.

Reconstitutioii in Spain {continued).

The Malaga District {continued).

Stocks used in the Malaga District.

When phylloxera was discovered near Malaga in 1878, reconstitution

in France had entered on what may be termed the " Riparia stage."

The stocks first used, such as Taylor, Yorks Madeira, Jacquez, &c., were

being superseded by selections from among the Wild Riparias imported

from America. Chief among these were Riparia Gloire de Montpellier

or Portal is and Riparia Grand Glabre, both of which are known to us

in Australia. These enjoyed an extraordinary popularity and served as

stocks for over 80 per cent, of the replantations then in progress.

Spanish growers, who turned to France for information and advice, fol-

lowed the French lead, and in their reconstitution adopted the Riparia

to the exclusion of all other stocks. So much so, that even at the present

day the word Riparia is generally employed in many parts of the south

of Spain to denote an American vine.

Phylloxera first appeared in the wine producing region known as the

Monies de ^lalaga, and it was here that reconstitution was commenced.

Wine became scarce and its value increased. Led on by hopes of verv

remunerative returns, speculators bought up large areas of dead or dying

vineyards and hurriedly replanted them, using as stocks the Riparias

which were then the fashion in France. Most planters imported their

cuttings direct ; others, however, raised large quantities of seedlings—

a

most injudicious course in view of the great variability always existing

among .seedling vines.

The neglect of subsoiling has already been referred to. The
American stocks were planted in the same way that was the rule with old

viniferas in pre-phylloxera days. Results were most disappointing.

Under such circumstances even the most drought resistant American vines

could not have given profitable results. The use of Riparia as a stock

aggravated the trouble and contributed, perhaps, more than any of the

other factors mentioned to make reconstitution in the ^lontes de Malaga

a complete failure. Nor was failure immediately realized. At this

period the great dread of French growers was chlorosis, so common in

limestone soils. Malaga vignerons found consolation in the healthy

green colour of their vines in these stonv soils free from lime. They

hoped in vain that vigour would come with age, and continued to struggle

along wath deficient vegetation and miserable yields until repeated losses

compelled them to abandon the cultivation of their vinevards.

This failure of the Riparia stock is an interesting object lesson and

one which should serve as a warning to growers in hot districts and dry

situations. It caused the extinction of a once prosperous wine industry,

the ruin of the pioneers long deterring others from risking a like fate so

that at the present time this region is mostly bare of vineyards. The
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few small growers who have replanted of recent years employ such stocks

as Rupestris du Lot and A. R.G.I, and appear to be getting fairly satis-

factory results. Taken as a whole the wine growing portion of the

Malaga district presents a melancholy and disappointing picture in which
the failure due to the use of the Riparia stock in drv situations and in

insufficiently prepared soil, stands out as the most striking feature.

Stocks for Raisin Vines.

I have already referred to the difficultv in finding a satisfactory stock

for the Muscat of Alexandria (First Progress Report). In P'rance it

is admitted on all sides to be what is known as a very bad scion. If

not absolutely identical with it, the Gordo Blanco is, to say the least,

very closely related to it and seeing the poor affinity existing between the

Muscat of Alexandria and most American vines I looked forward with

^reat interest to the opportunity of gaining infoTmation as to the best

stocks for the Gordo Blanco or Malaga Moscatel in a district where it

is so largely cultivated. Though growers generally admit it to be a bad
scion, the evidence I was able to collect as to the best stocks for it is less

definite than I could have wished, and on the whole rather unsatisfac-

tory. The question does not seem to have been studied, by means of

-experimental plots, so thoroughly as its importance merits. The present

position seems to be that, though the most progressive growers hope that

some of the more recently introduced stocks will prove to be completely

satisfactory, many of them continue to plant and graft with Moscatel,

stocks for which thev admit it to have imperfect affinity

.

I was greatly astonished to find that Riparia is still fairly extensively

used, the variety most favoured being a local selection from' among the

seedlings of this species, so extensively raised in the early days of Malaga
reconstitution. Early fruiting and early ripening are two of the chief

advantages of Riparias. The latter, especially, renders it popular with

raisin growers as it enables the fruit to be gathered whilst the weather is

still warm enough to dry the grapes conveniently. Two circumstances

mitigate to a considerable extent the faulty affinity existing between

Moscatel and Riparia. In the first place, the .soils of the Vega, where

it is planted are deep, free and rich—typical Riparia soils in fact—where

this species might be expected to thrive. In the second, the exceedingly

short pruning practised, has the effect of preventing much of the evil

influence of want of affinity.

It will be remembered, that in Southern France it was chiefly when
pruned too generously that vines grafted on Riparia declined after a few
years of satisfactory yields. Exceedingly short pruning for a year or

two gives the vines a rest and seems to bring about a return to normal
conditions. Worn out and enfeebled vines may often be rejuvenated and

brought back to health in this way. The exceedingly short pruning of

the Malaga district is probably the chief factor which renders possible

the use of a stock possessing such unsatisfactor\ affinity for the scion to

be grafted on it. With our wide planting such short pruning would be

out of the question as yields would be too small. The u.se of an equally

early but more durable stock even for Malaga is much desired. As one

grower explained. " The Riparia is satisfactory so long as one is pre-

pared to replant 10 per cent, of one's vineyard each year." He usually

replaced his defective vines with ones grafted on 1202 with the result

that the vineyard was far from even in composition. This defect was

noticeable in several of the vineyards I visited.
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Other stocks which possess the advantages of Riparia without its

drawbacks are now being largely used—Vitis Berlandieri and its iiybrids

lor example. This species, like Riparia, promotes early ripening. In

addition, it possesses the precious quality of serving as a good stock for

several troublesome .scions. Pure Berlandieris have considerable affinitx

,

and seem to make satisfactory stocks for the Gordo though their ditlficult

pi'opagation has prevented their use on a large scale. Berlandieri hybrids

appear to have much to recommend them and Nosi. 41B, 420A, 157-11,

and 161-49 3.re coming into extensive use as raisin stocks, the first

mentioned being the most popular. Some young Gordos I saw grafted

on 41B at Don Leopoldo de Salas y Amat's vineyard at Paredones were
doing verv w^ell and seemed to augur well for permanent success. Several

other Vinifera-American hybrids are also coming into more general favour,

the vinifera relationship increasing affinity as it usually does in the c;ise

of bad scions ; 1202 is largely used and always well spoken of. It is

one of the favorite stocks. A.R.G.I. , strange to say, is not nearly so

satisfactory. Grafted with Gordo it is very prone to throw suckers and
the union often fails after a few years. One grower found suckers less

troublesom.e in the case of bench grafts, the eyes of the stock of which

had been cut out. Another informed me that summer bud grafting

(Yema), gave a more durable union than the usual spring method. On
the whole, A.R.G.I. does not seem recommendable as a Gordo stock.

VIGNERONS LIFTING 1 4 IB.

Rupestris du Lot, though well spoken of by some, is not playing a
large part in recent plantations. Rupestris Martin was a good deal used
at first but is now being abandoned. Another Rupe.stris which has some
partisans is R. Giraud. It is said to be better than Lot in richer soils,

in w'hich the latter sets its fruit badlv.
Xo. T06-8 (Riparia x Cordifolia Rupestris) has been successfully tried

in some stiff clays but the majoritv of Malaga soils contain too much
lime for it.

None of the Riparia-Rupestris hvbrids are much used though thev

are said to form good unions with the INIoscatel. One grower complained
of the grapes dropping off vines grafted on 101-14.

Among the newer stocks one finds 4-3 and 2-9 Salas which I have
already briefly referred to. Their raiser expects very good results from
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them but the\- have not yet been thoroughly proved. Two other Vinifera-

Americans occasionally used are Bourrisquou x Rupestris, No. 601 of

'Couderc, good for clay soils but not eas\ to graft, and Colomb aud

Rupestris, chiefly used in clay soils rich in lime.

As far as it was possible to gather during my brief visit, the most

promising stocks for Gordo Blanco appear to be 41B and 1202 as well

as several other less extensively tried Vinifera-American and Berlandieri

hybrids. The two former are the kinds for which the demand is most

active at the present time. The illustration shows vignerons lifting

Barbados (ingrafted rootlings) of 41B.

Drying Methods.

As has been already stated, Malaga raisins are not dipped in any

way. They are simply sun dried; the natural bloom of the grapes is

one of the most valuable characteristics of high grade dessert raisins and

this w^ould be destroyed l>y dipping. The other two principal qualities

are a l)lue black colour, as it is called in the trade, which .shows the bloom

to advantage, and a thin skin ; the former is secured by heavy manuring

of the viiies and the latter by protection from the sun's rays before ripen-

ing, by a good canopy of vine leaves.

The grapes are carefullv picked a,s soon as maturity is complete, but

before the\ are over ripe they are conveyed in shallow baskets, on men's

lieads, to the drying grounds or Toldos. These are of two types ; the

older style consists of inclined planes of hard dry earth coNered widi

coarse sand and gravel on which the grapes are laid to dry. The illus-

trations give an idea of the construction of these toldos. The retaining

v.-alls are of brick, the slope of the floor being about one in eight ; each

compartment is about 6 x 40 feet. They always face sO'Uth so that full

advantage may be taken of the sun's heat. The gravel is fine and water-

worn and reminds one of that on many a garden path. On this the

grapes are laid. During the night they are covered with boards to

protect the fruit from dew. The retaining walls which are a few inches

higher than the gravelled surface prevent them from touching the fruit.

Some toldos are somewliat different from these and consist of slightly

raised but level beds similar to those in a vegetable garden. The surface

is beaten hard and covered with gravel in the same way as tne inclined

ones. At each end of the horizontal beds is a triangular support to which

a ridge pole can be fixed. Over this a tent is placed at night and secured

by pegs driven into the ground. This serves in the same way as the

boards on the inclined toldos as protection against dew.

Drying and packing constitute two distinct branches of the raisin

business ; the former is carried <-;ut by the growers. The less the grapes

are handled before being dried, the better the appearance of the resulting

raisins—the bloom on the outside of the berries must be preserved as

much as possible. The bunches are laid carefully on the gravelled floor

of the toldo on which thev are fairly closely packed in a single layer.

They take about three weeks to dry, the time varying with the state of

the weather. During the progress of drying they receive one or two
turnings carefully executed b\' hand, the intervals between each compart-

ment of the tO'ldo permitting the passage of the men charged with this

work. The exact stages at which these turnings are carried out are of

importance, as they seem to have a good deal of influence on the texture
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iind quality of the resulting fruit. As a rule it takes 3 lbs. of fresh

graj>es to make i lb. of finished raisins.

The packing of dessert raisins is a most important matter, the get up
of the fruit having a considerable influence on its market value. Packers
go to great pains to place the raisins before consumers in the most attrac-

€t-^
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DISTANT VIEW OF TOLDO FOR RAISIN DRYING.

live form possible. Even the cheaper grades are very neatly got up,

whilst the extravagant embellishment of the choicest sorts is reallv sur-

prising, gaudv coloured prints and stamped or embossed paper frillings

beinf^ lavishlv used.

VIEW SHOWING ARRANGEMENT OF DRYING BEDS IN TOLDO

Packing is carried out in factories to which the fruit is carefully

conveyed from the drying grounds. Packing is quite an art and is done

by expert tradesmen who are paid by contract and not by the day.

Grading is a most important jjoint and it receives careful attention. The
raisins are roughlv graded when thev are remo\ed from the toldos. They

are again carefully graded before being packed. At one factory I
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visited, the raisins were being put up in cartons each of which contained

I lb. of fruit—the packer received i peseta (about lod.) per case of 20-

cartons. He was able to properly pack from 2 to 3 cases per dav.

This will give an idea of the wages ruling. The grapes were weighed
out to the packer in i lb. lots and he had to place them in the cartons

so as to show them to best advantage. The size and shape of the package.s-

vary considerably, many different sorts being used. Raisins for one
country are quite differently packed to those intended for another.

The difference between French and English packing is very striking.

For the French market, the bunches are kept entire, and so placed that

on opening the box the different bunches can usually be distinguished

from one another. Thev are pretty loosely packed, especially in the

case of the choicer grades, where each bunch is often ornamented with a

knot of bright coloured ribbon tied round its stalk. For the English
market the packing is tighter. The top layer is finished off by means of

a number of extra large berries careful Iv flattened out or moulded between
the finger and thumb of the packer. When opened, the case presents

an even appearance, no stalks being visible, and one is struck by the size

of the surface berries which are finer than those in the lower la\ers of

the case. With French packing there is no difference in quality between
the upper and lower layers, whilst with English packing the difference

is considerable. French cases are as a rule larger—a favorite size being

one containing 22 lbs. of fruit arranged in four superposed paper trays.

Cases containing one-half and one- fourth respectively of this quantity are

also used.

The trade names given to the different grades for each country differ

a good deal. The French trade names are based on the original Spanish

ones with which thev correspond as the following list will show. The
different grades are in descending order of quality :—

•

Spanish terms.

f Imperial
' Imperial Bajo

I

Royau
I Royau Bajo

J CiKirta (4a)
^ Ciiarta Baja
f^iiinta (.la)

(^>uinta Baja
Mejor Alto M/A

vMejor Bajo

fReviso

I
Medio Revise

{ Aseado
l^Corriente

FieiK-h tenu«.

Imperiaux Extra
Imperiaux
Royaux Kxtra
Royau

X

Surclioix Extra
.Surehoix

C'lioix Kxtra
Choix
Surcouches Extra
Surcouches

Egrenes Royaux, .5 couronnes
Egrenes Surehoix, 4 ,,

Egrenes Choix ... 3 ,,

Egrenes ... ... 2 ,,

Knjj'lish terms.

Extra Imperial Clusters, 7 cr»

Imperial Clusters ... 5 cr.

Royal Clusters

Choicest Clusters

Choice Clusters

Best London Laj'ers

4 cr.

3 cr.

1 cr.

Loose Muscatels, 4 cr., blue

Loose Muscatel'^, 2 cr., blue

Loose Muscatels, 2 ci-.

,

black

Loose Mut^catels, 1 cr., black

It will be noted that the English grading is somewhat different.

The small, seedless loose raisins are termed Escombro in Spanish..

They were worth, at the time of my visit, last December, about 5s. per
case of 22 lbs. wholesale—the Reviso grade at the same time being worth
twice as much. The correspondence of the different grades on the Con-
tinental and English classification as given in the above table is not

absolute, but varies a little according to circumstances*. The good
ordinary dessert raisin shipped to France is the '" Quinta " grade on the
Spanish scale; it corresponds to "Choice"' on the English.
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Prices are fixed once a week by the Malaga Raisin Exchange. They
vary enormously according to quality, as will be seen from the following

list of average prices per 22-lb. case during the 1905 season :

—

Imperial
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THE PROCLAIMED PLAOTS OF VICTORIA.
{Continued from page 416.)

Alfred J. Enart, D. Sc., Pli. D., F.L.S., Government Botanist; and
J. R. Tovey, Herbarium Assistant.

The Stinking Majn^eed or Fetid Chamoniile.

Antliemis cotula. L.

The stinking Mayweed or fetid Ciiamomile is a native of Europe^
Asia, and Africa. It is common on roadsides, waste places, and if

allowed to seed freelv is apt to spread into pastures and cornfields and
become troublesome. It is esp)ecially abundant along manv stock roads,

where travelling stock continually eat off the pasture plants and so give

them no chance to keep down the ^layweed. The plant is obnoxious to

stock on account of its unpleasant flavour, and if eaten by them in time of

scarcitv is apt to give their flesh, milk or butter an unpleasant flavour.

The plant is an annual, a foot or more in height, with glandular dots,

and one or more daisy-like heads on long furrowed stalks, but dwarfed
on dry exposed roadsides and waste places. There are a few linear

pointed scales between the minute flowers on each head ; the latter

lengthens out during flowering, and the leaves are much divided, especiall\-

the lower ones. Ray florets w'hite and with no style, inner bracts of the

head with scaly tips, seed-like fruits rough with glandular dots. It

seeds freely but is ea.sily kept under by ploughing and cleanly cultivation,,

encouraging the seeds to germinate and then destroying the seedlings by

working the soil. The stouter pasture grasses, clovers and trefoils, wdll

keep it down on pasture land if not grazed too closely. Infested stock

roads should be narrowed to the breadth of the paved track and the sides

ploughed and cultivated alternately. It would pay in most cases to allow

the land-holder to take in the wasted border on condition of cleaning it and
keeping it clean.

Proclaimed f'^r the Shires of Maldon and Orbost.

A SUGGESTION FOR AYEED SUPPRESSIOX.
Alfred ] . Eicart, D.Sc., Ph.D., F.L.S., Government Botanist.

At some recent prosecutions under the Thistle Act at Leongatha the

Police Magistrate, Mr. G. Read Murphy, offered a series of prizes to the

children bringing the largest numbers of Ragwort, a plant with which

the district is infested, to the Head Teacher of the local State .school.

As the result, the Head Teacher writes to say that so far 19,943 plants

of ragwort have been brought to him and that over 12,000 were brought
in during the first four days. Apparently the idea has been very success-

ful, and the children have for the time being cleared the district, more
or less, of plants of ragwort of appreciable size.

There can be no doubt that the same idea might be extended to other

districts infested bv proclaimed weeds Avith great effect, although it seems
hardly fair to throw a new burden on the alreadv heavilv laden
shoulders of the local teachers. If the fines obtained as the result' of

prosecutions were devoted in some suitable fashion as rewards for their

destruction, the good done bv the Thistle Act would l)e greatlv increasecT,
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and an order authorizing police magistrates to devote the fines inflicted

to that purpose would he of great ^alue. The money would then be

retained and utilized in the district affected, where it is usually moat

needed, instead of being lost to it.

The good effects of utilizing the services of the children in the manner
above indicated are twofold. In the first place ever\- one who has had
anything to do with children and with plants knows how strong the

natural destructive tendency of children is, and how much damage it can

cause when uncontrolled. By directing this destructive tendencv into

proper chaiinels we gi\e their natural faculties full plav and divert them
from the useful shrubs, trees, birds, nests and the like on which they

might otherwise be exercised. After a time the child should come to

regard certain plants as he does snakes, i.e., as something to be destroyed

on sight. When he comes to man's estate and has land of his own, pro-

claimed plants will not be likely to thrive upon it. It is from an educa-

tional point of view% and by inculcating the spirit that certain plants, like

certain animals, are natural though insidious enemies of man, that the idea

of offering rewards to school children for their destruction is likely to

prove of most use.

Nevertheless in France, and in other countries also, the services of

children have been largely utilized to keep down or suppress plant or

animal pests, and the direct good effects of children scouring the high-

ways and byways for weeds are not to be under estimated. It is along

roadsides that the problem of weed suppression is most difficult, and it

is also along the roads that weeds spread most readilv from one district

to another. I have estimated that a plant of ragwort allowed to flower

freely in a newlv cleared district may, under favorable conditions, suc-

ceed in establishing 500 offspring besides being itself perennial. The
20,000 plants of ragwort collected and destroyed by the .school children

'n a short time at Leongatha. and at an unfavorable period of the vear,

lepresent a potential 10,000,000 plants in the following .season. Fair

sized plants of ragwort run about 10 to the lb. when thoroughly dried,

so that 10,000,000 plants repre.sent not far short of 500 tons of organic
matter which, in the form of sheep or mutton, would be of considerable

value, instead of a dead loss to the district.

INSECT FESTS IN FOREKIN LANDS.

{Continued from page 2yg.)

Sixth Progress Report by Mr. W. W. Froggatt, F.L.S., F.E.S.

Constantinople, 29th April, 1908.

I herewith furnish a brief report upon my work in Enghuid and while
crossing through Europe to this place. As soon as I arrived in London
I called upon the respective Agents-General of the States I am represent-
ing. I then presented m\ credentials to the Chief of the Entomological
Sfaff, who took me round and introduced me to all the officers of the
Zoological Department, and placed all their immen.se collections of
material at my disposal. Here I spent all the spare time at my disposal
going through the Diftera with Mr. Austen to see all their species of
fruit flies, and though the Economic branch \yas discontinued last \ear,

6945. Q
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I obtained a great deal of valuable information from the officers and the

examination of the collections in their charge.

I visited the Zoological Museum at Cambridge University, where Dr.

David Sharp is in charge, and spent a day going through the collections

which contain many Australian specimens, and noting the methods adopted

in the mounting and preservation of the museum specimens. Later on,

T visited Oxford University. Here are deposited the very extensive Hope
and Westwood collections containing the t\pes of many Australian insects

of economic importance, among them a collection of scale insects, probably

the first made of these obscure and then little known insect pests. The
collection of Diptera contained manv specimens of fruit iiies, some of

great interest, such as several of Mediterranean fruit flies captured in

London, and noted in Westwood 's handwriting in 1840. At the invitation

of Mr. G. H. Verrall, of Sussex Lodge, Newmarket, who has the Bigot

and Meigen collections of Diptera in his great collection, I spent two days
at his place examining these collections, where also there are many Australian

types, and established the habitat of a number of Dacus and other fruit

flies in Cairo, India, Africa and the Malay Islands, and found specimens
of Ceratitis catoirei, closely allied to C. capkata species, but I think is a

distinct species; it is onlv recorded from Mauritius and the Island of

Bourbon.

At the invitation of the Hon. C. N. Rothschild (who is the greatest

authority on that important group of insects—the Fleas), I spent a verv
interesting day with the Director (Dr. Jordan) at the Tring Museum at

Tring Park, one of, if not the finest private collection^ of natural history

specimens in the world. As you are aware, the bubonic plague and, it

is suspected, even leprosy, has been spread to man by fleas, so that much
attention hap been paid the last few years to these insects.

I visited the Tropical School of Medicine attached to the Liverpool
University, where Mr. Robert Newstead, the leading economic authority

in England, has charge of the entomological work, and where the identifica-

tion of all the insects and their parasites which have been found or are

suspected of spreading tropical diseases, such as malaria, yellow fever,

and " sleeping sickness " are collected and preserved. At the present time
this school, which has made such wonderful discoveries in the advancement
of medical entomology, has three expeditions in the field—two in Egypt
and Central Africa, and the third in Brazil. The institution is well

supported by the merchants of Liverpool, and at the present time they
are subscribing funds to establish a Professorship of Entomologv in con-

nexion with the University. The damage to trade in Central Africa

caused by " sleeping sickness " can hardlv be estimated ; the presence of

the Blood Sucking Fly {Glossina nobilis)—<:losely related to the much
better known Tsetse Fly of more Southern Africa—has altered the whole
trade relations of a vast territory, and is spreading everv year. This fly

by biting man introduces an organism known as Trvpanosoma into the

blood and causes the death of infected persons. Just after I left London
an International Sleeping Sickness Conference was held in London, where
scientific men from Germany, Belgium, France and England met. An
idea of the ravages wrought bv the disease will be gathered on reading the

foHowing extract from an African newspaper issued last month :—
It is hardly seven vears ago since the terrible and at present incurable malady

known as Trypanosomiosis or Sleeping Sickness first mfvde its way into Uganda
from the Congo basin. In a few months it spread with terrible rapidity, and

within a year of its appearance over 20,000 people died in the single district of
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Usoya. Since then the population of the districts on the lake shore, and of rhe

islands has been practically wiped out. Brayoma Island, a few years ago, counted

a population of over 30,000. Two-thirds of that number have already died, and
as the rest are all believed to be infected it is only the matter of a year or two
before the complete extinction of the sturdy race of islanders who defeated Stanley

and Metesa of Uganda, and were with difficulty subdued by Sir F. Lugard, is ac-

complished. In all some 200,000 out of 300,000 are estimated to have died already

in the infected area.

I also visited the London School of Tropical Medicine, where I met

the Director, Sir Patrick Manson, and Colonel Alcock, late of the Calcutta

Museum, but now in charge of the entomological work of this institution.

This work is carried on in connexion with the Sailors' Hospital at Wool-
wach, where all seamen infected with malarial diseases are received.

Among a number of other institutions visited, I might mention the Lon-

don University, where Professor Hill, late of the Sydney University, showed

me over the Biological section; and the Nottingham University, where

Professor Carr has charge of the Economic Entomology. Here I also

met the Rev. F. Thornly, who has charge of all the Nature Study work
done in the schools of Nottinghamshire and Leicestershire.

The only Agricultural College in England with a scientific staff doing

original investigation is Wye Agricultural College in Kent. I met Mr.

F. V. Theobald, the Vice-Principal, who has charge of the Economic

work, and went all over the laboratories, and through the orchards and

experimental farms with him. One of the most important diseases at

present under observation by the Pathologist (Mr. Salmon) is Warty

disease or Black Scab of potatoes {Cliryso-pldycetis endobiotica, Schb.).

Introduced into England alx)ut 1895 it has spread over nine counties of

England and Scotland, and Mr. Salmon says could be very easily intro-

duced into Australia with seed potatoes. I would suggest that it be

proclaimed a disease under our Vegetation Diseases Act, and that a close

watch be kept on seed potatoes coming from England.

Another fungus disease that has caused so much anxiety among fruit-

growers in Great Britain, that the Board of Agriculture has had a Vegeta-

tion Diseases Act passed a few months ago to deal with it, is American

Gooseberry Mildew (Sphcerotheca mors-uvce), and proclamations have been

distributed and stuck up all over the country districts warning growers

to look out for this pest on their gooseberries. Mr. Theobald informed

me that in the pear orchards of England probably the worst pest is

Bud Gnat, a small fly {Diplosis sf.) which lays its eggs on the opening

flowers, in which the maggot feeds, causing them to swell out, and then

drop off. There is also a small mite that damages the young gooseberries

in a similar manner. Blight-proof stocks are unknown among the apple-

growers in England. Most of their apples are grafted on the Paradi.se

stock, which is verv much subject to American Blight. Codlin Moth is

very common, but most of the wormv apples are made into cider and very

little trouble is taken with them. Canker in the bark is very common and

attacks every bit of injured bark, often killing the trees.

At the request of Mr. F. Cooper (of Messrs. Cooper and Sons) I

visited his laboratories at Watford, where chemical combinations for

dealing with parasites of plants and animals are studied. He is doing

some fine scientific work in conjunction with Professor Warburton of

Cambridge University, in the study of cattle ticks and making very fine

photographs and anatomical drawings of all the known species. Through
want of time I was unable to visit their other establishment at Berkham-
stead. At the request of Mr. Taverner (Agent- General for Victoria) I

Q 2
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called upon Mr. Middleton, in charge of the experimental work of the

Board of Agriculture at Whitehall Place, who, with Mr. Rogers of the

Intelligence Branch, gave me some information as to their methods of

administration and carrying out of experiments.

I was able to attend the monthly meetuig of the Entomological Society

of London, where I gave the members a short address, at the President s

request, on our Economic work in Australia, and met many of the leading

entomologists of Great Britam. I also attended the monthly meeting of

the Linnean Society of London at Burlington House. Having been four

weeks in England, and gone through most of the important economic

collections, I left for France on the loth March and reached Paris the

same evening. I engaged an interpreter, and next morning called upon

Professor Marchell at the Department of Agriculture, and with him 1

spent three days, first going through his collections and noting his methods

of work, and then in various institutions. At the Jardin de Plantes I

found the Natural History Museum very beautifully arranged for the

public, the nests of insects being particularly fine. I went through the

cabinets of Diptera and other specimens. Professor Marchell informed

me that the Mediterranean fruit fly has, on several occasions, been taken

in the orchards near Paris, but it has never become established and has

probably been brought in the larval state with imported fruit. The olive

fly {Dacus olece) is common in several districts in the south of France, but

has never become a serious pest, and they have no vegetation diseases law

to deal with anvthing but phylloxera. I met the professor at the Pasteur

Institute, which has charge of the specimens dealing with the tropical

diseases, and I attended a meeting of the Doctors dealing with " Sleeping

Sickness," upon which they are carrying out many investigations. I was

also fortunate in attending the monthly meeting of the members of the

Entomological Societv of France, and there spoke on our work in, Aus-

tralia, my remarks being translated into Franch by Professor Picet. At
Professor Blanchard's lalioratories I met Dr. E. Brumpt, who has worked

on biology in Central Africa, and is now investigating the Fowl ticks and

their methods of transmitting diseases. At the College of France I met

Dr. Felix Henneguy, who had dohe a great deal of fine work on the

morphiology of insects. With Professor Marchell I went through the

Experimental Gardens at the Luxembourg, and also to Professor Griffon's

laboratories and experimental grounds, he being Vegetable Pathologist to

the Department of Agriculture and Director of the Grenoble Station.

On the 13th March I left for Madrid and reached there on the follow-

ing day. I first went to the Mu.seum of Natural Sciences, where I

examined the collections and met Dr. Boliver, the Director, who said

they had plenty of specimens of olive fly, but none of the Mediterranean

fruit fly, though it was at times a pest in the south of Spain. I visited

the Agricultural Experiment Station and College where the Director,

Profesor Navarro, gave me a great deal of information about the insect

pests in Spain, and advised me to go to Valencia to see the orange orchards.

I inquired about Mr. Compere's statement that has been so widely circulated

through the newspapers, " that there was no codlin moth pest in Spain on

account of the parasite he discovered there destroying them." Professor

Navarro said, " That from his own observation he knew there was

hardly an apple grown in Spain that was not damaged by the codlin moth,

but as there was no export trade in apples, and the whole of the crop was

usually turned into cider, the growers took no notice of wormy apples

—
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they all went under the press." Next day I called upon the Minister

and the Director of Agriculture, and the latter so strongly advised me to

visit the Valencia district that I arranged to take my interpreter, and visit

the place, where the Department also has a large Experiment Station.

1 left Madrid the following night for Valencia via Barcelona. On
arrival at the last-named town early next morning we found that we
could not get a train till evening, and so were all night in the train, but

saw all the country when returning.

The whole of the land between the sea and the mountains south of

Barcelona is well cultivated, the poorer land growing olives which can

grow apparently without any soil, as long as they can get their roots into

the limestone—where nothing else will grow the olive tree fmds a living.

At Tarragona there is a large well irrigated alluvial plain where a great

many different kinds of fruit trees and vines are grown, then more

poor country growing olives. At Castellon the orchards between the sea and

the mountains right down to Valencia are all oranges, and the whole of

the land is under irrigation. The crop was being gathered and great piles

of low-grade fruit were scattered about the orchards and lying about the

railway stations where they were packing. Dr. Marti (Director of the

Station) says that fruit fly is practically unknown in the Valencia orchards,

but further south, at Malaga, Halterophora capitata often does a great

deal of damage in the months of September and November ; but no methods

are adopted to deal with it, though there is at present a Bill before the

House of Parliament to give the Department of Fomento power to destroy

all infested fruit in the orchards. Outside Valencia great quantities of

vegetables, particularlv potatoes, are grown in small fields which are all

under-irrigated from the mountain streams.

From Valencia I went straight through to Montpellier (France) to the

celebrated Viticultural and Horticultural School, and though the Director

was away in Paris, through the kindness of the Secretary I went over the

Entomological Division under Professor Mayet, and through the experi-

mental grounds. Among some interesting experiments noted were those

of growing plots of vines in ground covered with a porous cement made
of slag and concrete, with the surface painted in different colours, and, under
similar conditions, ground covered with a coating of river gravel and flag-

stones. From here I went to Marseilles, and was fortunate in catching

a boat leaving for Naples next morning.
I landed at Naples on the 27th March, and went out next morning to

Portici to the R. Scuola Superior di Agricoltura. where I met Professor

Silvestri and the members of his staff, and obtained a great deal of

interesting information regarding the destruction of the olive oil industry

by the ravages of the olive fruit fly {Dacus olece). To give some idea of

the actual damage done, the following figures from their reports may be
quoted :

—
In 1879-83 the yield of olive oil in Italy was 3,390,000 hectolitres.

In 1884-89 it dropped to 2,354,000 hectolitres.

In 1890-94 it rose to 2,514,000 hectolitres.

In 1895-99 it fell to 2,005,000 hectolitres,

and has not improved since the last records were compiled, and as each
hectolitre (22 gallons) is valued at about ^4, the pest is a national one.

There is a standing reward offered by the Italian Government of 6,000
lire (i lira~9|"d.) for any effective remedy for the destruction of the

olive fly, so that all the Italian entomologists are turning their attention

to this pest. Professor Silvestri is a great believer in its control by
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parasites, and parasites alone. The other side, represented by Professor

Berlese at Florence, whilst believing that the indigenous parasites will

do some of the work, also advocates the use of mechanical means to

supplement the work. Berlese has used a mixture consisting of arsenic,

honey and molasses diluted with water which he has compounded and

sprayed over infested areas with marked success, the adult flies coming

info the poison and dying after feeding upon it. The chief difficulty is

the expense and the fact that heavy rain washes it off. He is now experi-

menting with jars or small bottles containing this mixture hung in the

trees with bundles of cotton threads placed in the bottles and trailing down
several feet, down which the fluid is drawn, and upon which the flies

rest and feed. Silvestri claims that, if sprays are used, all the parasites

will be destroyed, but, as far as I can learn from both sides, where the

parasites have had a fair field, with nothing to disturb them (and quite

a number have been bred from the fruit fly maggot and pupa of the olive

flv) the increase has not yet been checked after all these years, though

there is much more hope for a parasite to be effective in a thin-fleshed

fruit like an olive, where the maggot is close to the surface, than in an

orange where the maggot is out of reach.

At Dr. Silvestri's suggestion, furnished with a letter of introduction to

Dr. Perez in charge of the Agricultural work in Sicily, I started for

Palermo by the mail boat, reached the town at daylight, spent the day

with Dr. Perez in the lemon orchards outside the town, and left for

Naples again, the same night. In consequence of the bad condition of

the lemon trade, the greater part of the crop is still on the trees. There

is a large area of rich volcanic land between the mountains and the town

covered with orchards, principally devoted to lemons. All of the orchards

are under irrigation. Most of the trees are small, though many of them

are 60 or 70 years old. They are planted so close together, and as they

are grafted on sour orange stocks about 4 feet above the ground, they

have all their foliage above, interlacing their branches and thus forming

a regular thicket so that they have little chance to expand. The growers

claim that this high grafting or budding (for they do both) prevents collar

rot or gumming. Dr. Perez says that every year they lose a certain

percentage of the oranges in Sicily and on the mainland in Southern Italy

from the fruit fly; but it is not considered a serious pest, and no precau-

tions or methods are adopted against it.

From Naples I went to Rome, where I stopped a day to see Dr. Grassi,

the great authority on White Ants {Termitid^e), and went over the Agri-

cultural Museum, where there is a very fine collection of agricultural

products. Next day I reached Florence, where I particularly wished to

meet Professor Berlese, who has done so much work on fruit flies. When
1 reached his laboratories next morning I found he had just left for

Genoa, so telegraphed to him that I would follow on next morning. His

staff showed me all their methods of work, and particularly their experi-

ments against the olive flies. One of the worst scale insects in Italy is

Diaspis fentagona which attacks the Mulberry, and, if neglected, often

Kills the trees ; it is this scale that Professor Berlese had gone to report

upon, and had taken some hymenopterous parasites he had received from

Japan to liberate them in the mulberry gardens north of Genoa. • I arrived

at Genoa that evening, met Professor Berlese, and had an interesting talk

with him on his methods of dealing with the olive flies, and gave him
some idea of what we are doing in Australia. I saw him off next morn-

ing, and then called u})on Dr. Gestro, who has charge of the Genoa
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iMuseuni. where the D 'Albert! collections made in New Guinea are

deposited. I also went to the Botanical section of the University of

Genoa, where they have a very fine herbarium and collection of living

plants.

From here I went to Vienna via Milan, where I had to change trains,

and left the latter town at midnight ; and passing through Northern Italy,

reached Vienna the following night. Next morning I went to the

Museum, and met the Director, Dr. Gangbbaur, who introduced me to the

staft and fjlaced the collections at my disposal. This Museum contains

some very valuable collections, and is particularly rich in economic ones,

such as Signoret's collections of Coccida (Scale Insects) and the combined
collections of Diptera made bv Schine: , Weidmann, Meigen, and Lowe.
T spent a considerable time over these collections and made many notes

on Signoret's types of Australian scale insects, and a number of notes

on the named fruit flies in the Diftera.

I then visited the laboratories of the Experimental Station of the De-
partment of Agriculture, where I was shown over the buildings, and met
Drs. Wahl and Fulmer, who have charge of the economic entomology

and vegetable diseases of plants, and have made collections of all the pests

found in Austria. Among them, leaf-devouring caterpillars after the

class of the web moths seem to be the worst, while several weevils of the

genus Cleonus do a great deal of damage to sugar beet. After another

morning in the Museum, spent the afternoon at the Chemical Laboratories,

and the Veterinary, Viticultural and Peat Branches ; the latter deals with the

utilization of the large deposits of peat which is largely used for fuel in

manufacturing spirits. The Fisheries Branch was closed, as they had a

show on at the Agricultural Show Grounds. The following morning left

for the Show Grounds at St. Marx at 7.30, and reached there a little after

8, before the crowd. The fish exhibit consisted of about 300 glass-fronted

tanks placed round the walls full of living fresh-water fish (for which

Austria is noted), some of the fish being so large that there did not s^em

to be room for them to swim. There must have been quite 10,000 living

fish exhibited, besides quantities of tlie small fry showing their develop-

ment. 1 was invited to a conference of the Fisheries Experts by one of

tne Commissioners to whom I went for information, but had to leave

before it took place. The next and most remarkable exhibition to an

Australian was the collection of, and the interest shown in rabbits. I

counted 600 cages, most of them containing three or four animals and
comprising all the breeds and varieties known, Belgian, Russian, Japanese,

&c., many of them grown to a great size—larger than hares. The judges

weighed each animal on the scales, measured it even down to the length

and shape of its ears, and I wondered what an Australian squatter would
have thought of this section in our Royal Agricultural Show. The other

sections consisted of pigs, of which Vhere were a great number, chiefly

white Yorkshire; and cattle, mostly Swiss. Besides these there were
manures and agricultural implements, principally of English manufac-
ture. From here we went on to the Natural History Museum, and went
through the general collections on the three main floors with the Director,

who explained the plan of arrangement. We then returned to the oflfices

and went through injurious" Lepido-ptcra with Profesor Rebel, who, besides
being in charge of tlTis Department in the Museum, lectures to the students

at the Agricultural Department.

Next afternoon I left for Budapest, arriving there the same night.

On the following morning 1 met Dr. Howarth, Director of the Royal
Museum of Hungary, and with Dr. Kirtez, one of the greatest authorities
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on the Diptera, went through their collections, and obtained a great deal
of information about the distribution of the fruit flies, particularly those
collected some five years ago in the East by Bero. In the afternoon I visited

the Central Bureau of Ornithology under the charge of Dr. Otto Herman,
who has raised this Branch of the Department of Agriculture into one of

the best known in the world, second only to the United States Bureau of
Biological Survey at Washington. Under this, useful birds are protected,

both on account of their insectivorous habits and value as game birds

;

exhaustive studies are made on the migration of birds, and nests are

constructed in, large quantities and placed on the islands in the Danube,
and distributed among the Forest Guards and Inspectors. Through the

schoolmasters, literature on the value and uses of birds is distributed,

and even specimens are given to the children '.s school museums.
With Dr. Howarth, I called upon the Minister of Agriculture (Dr.

Daranyi) who is one of the foremost agriculturists in the countr\ , and
afterwards went to the Agricultural Museum, which is built on an artificial

island. It is unique in its w^ay, and has the finest collection I have seen.

It comprises all kinds of agricultural implements, all products made in

the country, raw products, models and pictures of all kinds of stock and
methods of dealing with them. It includes all branches of forestry,

animals and birds found in forests, and dead and living fish, the old and
modern weapons used in hunting, and the harness and implements used
by shepherds, stockmen, and fishermen. The collection is beautifully

arranged in a very fine building, which cost ^^50,000 when built as part

of the Hungarian Exhibition. I also visited the City Markets, another
fine block of buildings, where every kind of product is sold, from flowers

and fruit to the curious curly-haired Hungarian pigs, lambs, and live fish.

All the oranges in the Market belonged to two kinds of blood oranges,

sweet, but rough skinned, and said to be imported from Italy. The
Technical Branches of the Department of Agriculture are housed in a very

fine set of modern buildings on the Buda side of the Danube, and have
fine grounds and experimental plots of ground round them. Here I met
all the experts of the Department. Dr. Fablonowsky, the Assistant

Director, is also the Entomologist, and had a very fine collection of all

kinds of injurious insects and samples of the damage done by them exhibited

in cases. I'he phylloxera has done an immense amount of damage to the

viticultural industry, and in all clay or loamy soil they are re-planting

with American stocks, or going into the light sandy soil of the hills where
the phylloxera cannot exist. This has to a considerable extent changed
the nature of the vintage, and they produce a great deal of light wine
that is chiefly sold in Germany and Xorthern Europe, but will not sell

in England. The Government Fas constructed some verv extensive wine
cellars in the side of the mountain, outside Buda, down the river, where
they mature a large quantitv of wine grown in their own vineyards of

2,500 acres. Here they also have a .staff, and train ten young men as
" Cellar Masters." I visited these cellars, and was shown all over

the Institution, where they also hold auction sales of wine four times a

year. I also had the opportunity of going down to Nyiregyhaza near

Tokay, at the invitation of Dr. Kallay, and visited some vineyards, where
I found the rows are planted so close together that evervthing has to be

done by hand once the vines are planted. Most of the small growers
sell the grapes, or simply press t"he grapes and sell the must to the larger

growers who have wine-cellars. All the soil here and round the hills of

Tokay is very fine and sandy, and phvlloxera- proof , with few exceptions.

On the 2ist April I left by the Orient Express at midnight for Con-
stantinople, on my road to Cyprus and Cairo, and reached there on the
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morning of the ^yd. Soon after my arrival I found that I could not

get a steamer till the 30th, so called upon the British Consul, who ver\

kmdly gave me letters to several people interested in agriculture. At
the invitation of Dr. Thompson, a British merchant interested in wine
culture, and having large vineyards at Bolandjik, about 12 miles out

in Asiatic Turkey. I spent an afternoon at his orchards and saw the methods
used there and in some Turkish vineyards adjoining. At one time thev

made a large quantity of wine, but owing to the bad times that came to

the Armenians, the chief wine drinkers in Turkev, thev have given up
making wine, and now sell the grapes for eating. All the orchards
through Turkey have been more or less destroved bv the phylloxera,

which appeared about 25 vears ago. Dr. Thompson's vines, now twelve

years old, are all grafted on American stocks, and are some of the largest

vines I have seen. They are simply staked, and tied up at the top. Most
of the Turkish wine-growers graft on a native grape that grows wild in

the country.

With a letter of introduction, I called upon Monsieur C. de Ravmond,
Inspector, Technique de la Dette Publique Ottomane, who has charge of
the work done in connexion with helping the vine and silk industries.

Mr. Ra\mond informed me that they distributed cuttings and mulberry
plants free to encourage the industry, and the introduction of silk has

increased in Turkey in Europe from 1,871,739 kilos of cocoons in 1902,

to 3,623,145 kilos in 1907. A kilo is equal to 2 lbs. 3^ ozs. Wine-making is

in a very bad w'ay, but the Smyrna raisin industry is one of the big indus-

tiies. This Department also deals with Forestry and Fisheries, but does no
re-planting, simply collecting the licence-money from the timber getters.

In the fruit markets, one of the sights of Stamboul, there are a great

many varieties of oranges and other citrus fruit offered for sale, and I

am informed that the commission agents fix the selling price to the retailers

every morning. The Jaffa orange is a very large long orange with an

extremely thick skin, but has a very fine flavour and very few pips;

buying from the basket-men thev vary from id. to lid. A verv fine

blood orange, and a fine round orange with a thinnish skin come from
Syria. From Syria also comes a very large deep-coloured mandarin,
v.hich has a very loose skin, and is as sour as a lemon. These I am
told are toiled in sugar and made into sweetmeats. Large quantities

of the lemons, and some oranges also come from Sicih and Italv. I

saw no signs of fruit fly among them, but scale was prettv thick upon some
Syrian ones, Aspidiotus hederi. and Chianasfis citri. Apples are scarce

and very poor at this time ot the vear. Thev are chiefly grown at Amasa
in Turkev in Asia, and are a small red varietv. Bananas are practically

unknown in the markets, but some come to the fruit shops from Egvpt,
and are a luxury. The vegetables are very fine and of many kinds.

Nearly all are grown in the Asiatic side of the Bosphorus, while dried
fruits and all kinds of nuts, grain, and legumes, are very abundant and
cheap. There was almost a total failure of the harvest in Asia Minor
last season, and rain is wanted very badlv now. All the vineyards are

dug by hand. The Turkish labourer uses a verv heav\ fork with two
straight prongs and a long handle, and two of them working together

turn over a great mass of soil at each dig. Thev work from 7 in the

morning to 6 in the evening, and get is. 46.. a day.

I leave here to-morrow at 4 p.m., in the M.^I.S. Co. boat to Cvprus,

and .should reach there on thr 4th or ^th of Ma\ . and leave there a week
later for Cairo.
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A FARM IN THE MAKING.

The Geelong Harbor Trust's Farm, Sparrovale, Geelong.

y. S. McFadzean, Dairy Supervisor.

The wealth of a nation depends primarily on the fertility of its land.

A country rich in minerals may become opulent through possessing the

wherewithal to buy largely of another nation's food products, and thus for

a time hide its own deficiencies ; but its position is dependent on an

unknown and unstable quantity. All necessaries of life are produced from

the soil; and the more highly developed a country's agricultural resources

are, the greater is its self-contained wealth. Farming is the one original

and fundamental occupation ; all other businesses and professions are either

its offshoots or its parasites. Every one whose labours are directed towards

increasing the productiveness of the soil is permanently raising the

commercial prosperity of that country in a degree corresponding with the

success of his efforts. A man may engage in trading, and should his

venture not be a financial success, he may go out of the business again,

leaving the world at large neither better nor worse for the time spent, for

he has been but a medium of exchange; but every tree felled or furrow

turned marks an advancement in the development of the world's food

supply.

With the opening up of any district for agricultural purposes, those

portions that are the most easily brought under the plough are generally

the first dealt with, as they admit of a more speedy return being obtained

from the work ; and, when working capital is limited, a small quick return

is more useful than one larger, but longer in coming to hand. This is

often the cause of highly-productive areas, which are heavily timbered

or otherwise difficult to bring under cultivation, being left practically

idle for long periods, while poorer country more easily opened up is being

worked ; till later, when individual effort has succeeded sufficiently to

allow for the initial cost of the undertaking, or by united effort in the

form of a partnership or company, these richer areas are taken in hand
and worked successfully.

Reclamation of Useless Land.

Something of this character has taken place on the lower reaches of the

Barwon River, about five miles south of Geelong. In that locality, which

IS known as Connewarre, there is a large area of several thousands of acres

of low-lying ground that was apparently at one time a shallow bay
into which the river emptied itself ; but which, silting up gradually, has
eventually been formed into swamps, through which the river slowly finds

its way to the sea. On either bank is water-logged land over which there

is a slight tidal flow excepting when the river is in flood. Bordering
on this are farms of various sizes that have been .settled for quite a number
of years. Some larger areas have been held by municipal and other

corporations, and, at the northern end where a breakwater was constructed
against the tide in 1841, there are .several mills and factories treating
such raw products as wool, hides, bark and the like. At various times,

there has been talk of opening up this waterway from the sea to some
point close to the Town of Geelong, .suflficiently to permit of the carriage of
merchandise; but it has been generally considered that the time was not

yet ripe for such a large undertaking. The inevitable silting up of the
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channel b) floods would- call for constant work, the expense of which

could not nearly be covered by such returns as are at present in sight

from that source.

Among the larger areas bordering on the swampy country is one of

600 acres that was held on Government grant by the Geelong Racing

Club and which was fairly well improved for its purpose. A short

branch Ime ran from the main Western District railway to accommodate
passengers and other traffic on race days. As this site of late years had
not been altogether satisfactory from a gate-money stand-point, an offer

from the Government of an exchange under certain conditions was

accepted ; and the Racing Club's improvements were mo^•ed to the new
grounds close to Geelong. Prior to this an Act of Parliament was passed

by virtue of which the Government took over three other areas which were

known as the Geelong, South Barwon, and Connewarre commons, containing

respectively 500, 370, and 960 acres. Only a portion of these, in addition

to the old race-course paddock, was liable to be flooded, and that only

after heavy rains ; and on these commons grazers were taken by the

Borough and Shire Councils, at 4|d. 3d., and fd. per cow per week.

Another area of 1,750 acres of principally swampy land, known as Reedy
Lake, and which had been let at a yearly rental of ^^14 8s. per annum,

was also resumed, as well as a further 5,400 odd acres of adjoining

swamp which was partly in the Bellarine and partly in the South Barwon
shires and from which practically no return was being obtained.

These several areas representing a total of over 9,500 acres were

handed over by the Government in December, 1905, to the Geelong Harbor

I'rust as an endowment, with the power to make further purchases, to sell,

or to alter them and the waterway through them at any time as deemed

advisable. Since then the Trust has purchased two other blocks of 104

and 242 acres that were almost within their boundaries. The Geelong

common which formerly brought in about ;^ioo per year in agistment fees

is now subdivided into blocks of from 60 to 200 acres each, and let for

agricultural purposes at an. average of 20s. per acre yearly, on leases

of from 3 to 9I years. Improvements are erected by the Trust as

required, the tenants paying the interest on their cost. The South Barwon

common is now bringing in about 20s. per acre per year for agistment

fees. Later on it is intended to subdivide this into smaller areas, and

provide facilities for its systematic irrigation from the river. This should

prove a profitable work, as small properties adjacent to it are let for

market gardening at from ^7 to ^10 per acre per year, and those renting

them have also to pay for the water used through the meter.

The Reedy Lake was sometime since put up by tender, and let at ;i^i32

per annum ; but the lease was shortly afterwards broken, and it was

re-let for ;;^75o for six months. The old race-course property and part

of the adjoining land is now being drained and otherwise improved with

the object of making it into an extensive dairy farm ; and the work of

reclaiming the rest of the property will next be proceeded with. This

race-course property has now been named the Sparrovale Farm in honour

of Mr. E. R. Sparrow the popular stock .salesman, who has successfully

filled the office of secretary to the Geelong Racing Club for many years

past.

A Large Agricultural Undertaking.

Public opinion is usually sceptical of the ultimate success of large

agricultural undertakings. Some large projects have been carried out

successfully, others have been failures ; but the same can be said of smaller
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concerns, and of every line of business. Some of them may fail in their

original proposition, and yet succeed beyond expectation in another direc-

tion through taking advantage of some previously unforseen circumstance.

vSifted out. the matter resolves itself into a question, as with all businesses,

large or small, of proper management and qualified workmen. With these

provided, the balance should be in favour of the large concern, both on

account of the comparatively larger capital at its disposal, and the possi-

bility of the expenditure being reduced on account of the wholesale

principle on which it is conducted. Conversely, if unsuccessful, losses

which would appear trifling on a small farm will be magnified in

accordance with the extent of the operations. On every farm, large or

small, similar work has to be done and difficulties faced, but with the

difference again in favour of the larger farm, in that, as the work as a

whole is larger, each separate item is more con,spicuous, and if any

mistake or mismanagement occurs in any section, it should be the more

easilv observed, and the more speedily remedied.

As regards the management, every army must have its commander, but

it is not necessary that he should be a man of either high physical

development or skilled in the use of weapons. His position demands,

among other qualities a thorough grasp of the requirements necessary for

the execution of the work before him, the ability to choose his ofiicers

with discrimination, and. above all, that his mind should be capable of

attention to' either large undertakings or minute detail, according as

exigencv may demand. As with the commander of an army so with the

leader of any industrial enterprise ; and it is not necessary that a man be

either a good milker or a machinery expert in order to successfully superin-

tend a large dairy farm. If he knows how the work should be done,

gets together competent men to do it, and sees that it is done, there need

be no fear for the success of the project ; but, as a chain is the strength

only of its weakest link, so also will any incompetence in any part of

the work tend to a reduction in the total returns relatively commensurate

with the importance of that section.

With this project of the Geelong Harbor Trust, however, there would

appear to be no possibility of absolute failure. Some of the smaller

items of the scheme it may be found necessary to change, and some are

even now being varied ; but these can have little bearing on the project as

a whole. The foundation of the work is the reclaiming of a large

amount of waste ground that in its unimproved state was useless ; but

which, if properly drained and cleared of scrub, is of high agricultural

value. The dairy farming part of the scheme is but a very small item

in the whole, and the amount of money being spent solely on it is com-

paratively insignificant ; nevertheless, many take upon themselves to

criticise the whole undertaking merely on the possibility of this section

not proving a success. However, the ultimate result of the dairy-farm

portion of the undertaking will not be failure either from want of funds

or extravagant expenditure. The buildings are being erected reasonably

substantial, and without any waste of material ; they are situated

favorably for drainage, shelter, and convenience. The working scheme

is planned to take advantage of the various conditions of the farm; and
those in charge of it intend making full use of all that can be learnt

from both practical and scientific sources.

The only noticeable disadvantage at the present time is a temporary

one, namely, the possibilitv that dairying was begun too soon, or on too

large a scale for the season, as the stock have fallen rather low to be
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considered in good dairying condition. But che same might be said of

90 per cent, of old-established farms this year, and every one is equally

liable to misjudge climatic possibilities. However, the success of the

maize crop just harvested into the silos is a counteracting feature,

and the various draining and irrigation improvements already completed

should prove a safeguard against such an occurrence in future.

The whole of the works on the propert\ have been carried out under

the personal supervision of the Engineer of the Trust, Mr. A. C. Mackenzie,

A.M.I.C.E.

The dairy-farm and drainage operations are under the management
of Mr. Baird, who has taken it over on the share system, and who was
chosen for the work on account of his previous experience :ind success in

such general farm practice. The advice of Mr. G. Harmer, the Govern-
ment Dairy Supervisor in charge of the Geelong district, was also taken

advantage of in reference to the position and construction of the dairy

buildings and other work of the farm.

The Homestead and Farm Buildings.

The western boundary of this property is a lane that runs down to the

main road to Barwon Heads. 'i he entrance to Sparrovale Farm, being

the same as that of the old race-course, is from this lane and a good
road runs direct to it from Marshalltown. The continuation of this

road, with its fine avenue of trees that led from the gales to the course,

is now the beginning of the main farm road leading to the several paddocks.
On the left of the entrance gate is the manager's residence, round which
a flower garden and shrubbery are being laid out ; and on the right is an
acre of ground reserved for the future nursery. This latter, and the

rest of the horticultural work, is in charge of a practical gardener and
forester, who will raise and plant out such trees and shrubs as are required
for shelter, ornamental, and general garden work. From the nursery, to

the right along the western boundary , several f-acre blocks are reserved

for the erection of dwellings for employes. Behind these blocks is

another reserved area, about 5 chains wide, and of this a poultrv vard
will occupy that portion that lies at the rear of the nurserv and adjoining

the farm road ; and the rest will stand as a horse paddock till otherwise
required. Next to the poultry yard, in a parallel line with the frontage
blocks, and at right angles to the farm road are built, first the calf sheds
and yards, and behind them the first of six feeding and shelter sheds for

the milking stock.

This calf-shedding was designed by Mr. Harmer to accommodate 20
to 30 head, and is in four sections with two exercise yards. The first

three sheds with small yards are for the young calves till taught to drink
from the trough, and the large shed and yard are for those more advanced.
The calves as brought in will be housed in the end pen. They will be
taken into the second pen while being taught to drink from the bucket.
As soon as they drink freely they will be passed on to the third pen
in which is a trough and a low hay-rack, and which has the small exercise
yard adjoining. When they can be trusted to look to the trough for their

drink they will be passed on to the larger place where there is also a

trough and hay-rack, and more room; and there they will be kept till

able to do with less care.

The six shelter-sheds for the milking cows are to be each 415 feet

long by 13 feet wide, and fitted to stall 100 head. Midway along each
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shed is a storeroom for fodder, 25 feet by 15 feet, and through this a

tramway is to run down the shed in front of the manger to facilitate

ihe work of feeding. One of these sheds is now completed and the

remaining five are to be erected as required on the same principle and
on the space reserved for them in the same paddock. This paddock has

a gentle slope to the east,, which will allow for good drainage of the

sheds and approaches. Lower down the hill from these sheds provision

has been made for twelve small paddocks to be used for the milkers at

night in fine weather. It is the intention of the management to keep the

cows in lots of 50 head, treating each as a separate herd. This will

allow of extended feeding or other tests being made, such as may be
likely to lead to improved methods, and prove instructive to such students

as may seek to gain practical experience on a large farm carried out on

up-to-date principles.

Across the farm road, and adjoining the grounds surrounding the

manager's residence, about an acre has been reserved for anv future

building requirements that may arise. At the far end of this area from
the road, on the left side, the employes" quarters are situated. These
comprise a large weatherboard building containing kitchen, dining-room,

two dormitories, and two bath-rooms, all lofty, well lighted and neatlv

fitted. The dormitories call for special mention. They run lengthways
from the dining-room, off which doors open to both. At the far end of

each are the lavatories with plunge and shower baths. The berths are

in two double tiers, each containing a roomy bunk, with wire and kapok
mattrass, locker, shelf, &c. The windows are fitted with flv-wire and
the whole place is roomy and well ventilated. Better arranged quarters it

would be hard to find, and much credit is due to the management for

thus thoughtfully providing for the comfort of their men after the day's
toil. Were more consideration shown by employers in this and similar

ways it would tend towards producing a better class of labour, the lack

of which is often commented on by dairvmen.

The dairy buildings are situated on the immediate right at the
t-ntrance of the last-mentioned reserved area. The first of these is a

two-storied brick building, the lower portion of which is to be fitted as

a refrigerating-room. Upstairs is the milk testing room, which it is

intended to furnish with every convenience requisite for the work—Mr.
Baird being a very firm believer in the benefits to be derived from
systematic testing of the yields. In the next building to this the
separating, cooling, and general dairy work is done; and a pulley-hoist is

at the door for loading and unloading the milk. Next to this is the
l)oiler-house, and a temporary steaming-room with vats for scalding feed
as required for any of the stock. Still following down the right side
of this reserved area the last of the buildings is the stabling. All of
these, with the exception of the steaming-room, have bricked floors, and
thev are kept as clean as their several uses will allow. Again returning
to the main farm road—to facilitate description—the next building to the
refrigerating-room, hut across a wide entrance-wav, is the milking-shed
which stands parallel with the main road. This is the first of the
proposed four, and accommodates 50 cows—25 on each side—with a
feeding passage down the centre. It is fitted for Hartnett machines,
twelve being in use, driven by 6-h.p. engine. The bails are shut and
opened in section by an ingenious yet simple system of pullevs and
weights which was designed by Mr.' Mackenzie, ' the Trust's engineer.
The lower lioards on the side of the shed are made to hing-^^ up to allow
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of airing the slied and drying the floors. A small yard at the shed

entrance, between it and the receiving yards, allows of the coming in

and going out of the cows from each side of the shed quietly and quickly.

When completed, the bringing in of the feed and removal of manure

from all the sheds will be done by tramway. The situation of all this

shedding is similar to that of the shelter-shed, being high and dry on

an easterly slope. Space has been reserved for another milking-shed

and roadway beside this one ; and adjacent to that are erected two of the

proposed four silos.

The silos are of concrete, constructed on the Monier system, circular,

35 feet high bv 25 feet in diameter ; erected by contract at a total cost

of ^397 for the two, and estimated to hold 350 tons of fodder each.

This would appear to be a very conservative reckoning of their capacity ; for

the one filled took over 500 loads of maize, at an estimated average of

I ton per load, and the 189 loads put into the second one did not half

fill it. The heavv pressure on the lower half of the filled silo forced the

sap to permeate through the wall, and it kept oozing out and trickling

away for days, no provision for drainage having been made when building

them. It would appear also that more care in construction especially at the

union of the cement blocks is necessarv. The maize was chaffed, the

cutter and elevator being driven by the farm traction engine. The work
of filling, shown in the illustration, was carried out at the rate of about

50 tons a dav. The other two si^os when built are to be between these

and the stabling.

When the full proposed extension of the milking-shed is built it will

occupy a portion of the space now taken up by the receiving yards ; and
the barn and stack-yard will be together below this, and following up the

line of the silos. A grain-crushing machine has just been put up in the

barn. The mixing bins will be finally built there, and the feed tramways
lafd from there through the milking-shed. Below the silos and bam,
and across another road space, down the whole length of the side of this

farm-yard, have been constructed five laige yards, the whole being fenced

in and subdivided with 8 ft. iron. These are at present used—four as

bull pens, and one for the boar and eight breeding sows.

The Farm Stock.

The bulls are pedigreed Ayrshires, three yearlings, and two rising

three years old. These, with nine Ayrshire heifers, were purchased at the

clearing sale of Mr. Grant's Toolern herd : and their breeding is a guarantee

that no better beginning could have been made in the formation of a herd
of pedigreed Ayrshire milking stock. The rest of the milking stock on

the farm (about 300 head) has been purchased in lines as springing heifers.

These as they come in are branded on the horn with the milking-shed

number. At two milkings weekly, a night and the following morning,

each cow's milk is weighed, and the week's yield estimated therefrom.

The bails are numbered from i to 50, and as the cows stand bailed theii

numbers and that of the bail thev are in, are noted from the feed-alley
;

and as the attendants bring up each cow's milk for weighing the bail

number is given, and the cow's number is beside it in the book. This
system has now been tried in practice for three months, and is satisfactory

both as to exactness and quickness of execution. The regular testing for

butter fat quality of the milk will be proceeded with as soon as the
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room is fitted. To some this special fitting up of a large room for this

work may appear unwarranted ; but it must be remembered that this is a
farm beginning on a large scale with purchased stock, and intending to

milk 600 head when in full working order ; therefore preparation must be

made for the work of culling right from the first. No dairyman,
howe\'er small his business may be, can afford to keep unprofitable cows
in his herd, though many do .so; and though one such cow in a lot of

five is of far more importance to the owner than 100 will be to this large

concern, yet the man with the five cows is the more likely to overlook the

fact and suffer loss in proportion. This weakness the average farmer has

for bailing-up, feeding, and milking unprofitable cows is one great

breach in his general common-sense methods. His horses must be fit for

their work, or he will not keep them; he can estimate the profit on his

pigs almost to a shilling ; if his separator leaves a sugge.stion of cream
behind it the agent will hear from him next day ; but almost any cow that

will bring him a calf once a year is permitted to share his profits

unquestioned ; and the one that can fill a bucket with milk of any qualitv

for twelve weeks each spring, is a pensioner on the farm for life. That
kind of practice is all too common. It is, however, fully recognised on
Sparrovale Farm that among the heifers purchased there may be a

large percentage that will not prove profitable milkers, and if so, the sooner

they are out of the herd the better ; but the}" have first to be sorted out,

and by regularly weighing the quantity of milk given and testing its

quality penodicallv Mr. Eaird is going- the quickest and surest way to the

end he has in view, viz., the building of a dairy herd in which every cow is

a profit-earner. It is when reckoned up on such a large scale that the

necessity for this work stands out in its colossal significance.

Tiie horse stock on the farm at present comprises 29 head— 19 farm

draughts and 10 for harness and hack work. Of the farm horses, 15 are

mares ; these are all on the \ oung side and ha\'e lieen selected with an eye

to future breeding operations. Amongst them are daughters of the famous
" Sir Percival ' and the more recent Clydesdale Champion " Lord Dun-
donald." They will be mated during the forthcoming season with the New
Zealand bred Clydesdale colt "Corporal" by "Chief Commander" ex
" Violone " by "Royal Conqueror." This colt had a successful show

season as a two year old in the North Island and was selected by Mr. S.

S. Cameron, Chief Veterinary Officer, during a recent visit to New Zea-

land ; so that, apart from his usefulness for home breeding, the introduc-

tion to the district of a sound, clean sire of Clydesdale type is guaranteed,

cind will doubtless be fullv appreciated b\ breeders in the neighbourhood.

Of the buildings on the farm there remains now only the pig-

fattening pens to be mentioned. Those pens at present erected are in a

parallel line with the end fence of the furthest bull paddock. They are

m three sheds of twelve pens each, and at present contain about 140 pigs

of various sizes. It was proposed to build altogether five of these sheds,

with the object of using the separated milk for fattening ; but the recent

scarcity of fresh milk in Melbourne has resulted in this farm also becoming

a metropolitan supplier, and in all probability it will continue so; for

with its convenient situation, good water supply, and facilities for growing

and conserving fodder, this method (,f disposing of the produce has every-

thing in its favour from a commercial stand-point ; and as pig fattening is

an unnecessary adjunct to this branch of dairying it is likely that this

part of the scheme will be set aside for the present.
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At some distance below the st\es is the farm manure pit to which the

drainage runs from all of the shedding, to be distributed later over the

cultivation as required. The pit is bricked, 30 feet long, 18 feet wide, and
6 feet deep, and looks roomy enough for a large farm ; still it could have

been duplicated with advantage to permit of the better rotting of the

bedding litter which is carted to there. This bedding is mainly composed
of rough swamp grass, and serves us purpose both cheapl\ and effectively

;

but the toughness of its fibre is almost equal to flax, and more complete
rotting would improve it as manure.

Character of the Soil.

The area occupied by the buildings and yards, together with the land

reserved for further extensions of them, and a portion of a 50-acre paddock
avijoining the shelter sheds, constitutes about the whole of Sparrovale that

is aLx)ve the flood line of the Barwon River. The rest—about 600 acres

—

is now being channelled on the surface for irrigation, laid with underground
piping ever}' 5 chains for draining, and protected with levee banks from
the river in its ordinary floods.

All of this 8,000 odd acres of swamp land that is now in possession ot

the Trust has always been more or less subject to inundation after ever}

heavy rain. The Barwon, with its tributaries, the Leigh and Moorabool
Rivers, flows through fertile and settled countrv ; and each flood bringing

down with it a quantity of the mixed surface soil from the several water-

sheds, has left it as a deposit over all this area. Just after a flood

this silt is a slimy brownish yellow mud that appears only to smother the

vegetation beneath it ; but as it dries it cracks and crumbles, the grass

(principally water couch) forces up through it. forms fresh surface roots,

and flourishes anew. Where the rush of the flood has been in any wa}'

hindered by higher ground, the eddving of the water has resulted in a

heavier silt deposit ; and, as the whole area of this swamp is slowly getting

more shallow, these portions are graduallv coming less within flood mark
and assuming more of the character of the higher land adjoining. It i.>

intended that one of the first steps towards the reclaiming of the lowei

swamp land will be the forming of ridges in suitable positions to assist in

this natural silting work.

As has been mentioned, it is evident that at some period all this ground
was under sea-water ; for a shell deposit of varying depth underlies the

silt everywhere. Below the shell is clay ; above it is first light clean sand
of 6 to 10 inches; then a heavv black loam of 4 to 6 inches; and then

about the same depth of the brownish silt. This is the formation on the

lower parts of the race-course land which have been under water on everv

occasion of flood. The shell here varies fi'om 6 to 20 inches and more
m depth ; and in making the main effluent channel the shell taken out has
been u.sed to manure the larger portion of the 50-acre paddock near the

shelter shed, being distributed at the rate of 60 loads to the acre. All

through the surrounding district this shell is used by the farmers for

manuring, its selling price being about 3d. per load in the pit. The black
loam would appear to be formed bv the gradual decomposing of the

vegetable matter in the overlving silt ; and after draining, when turned
over and worked, it breaks down as free as could be desired.

Drainage, Irrigation, and Cultivation.

Prior to beginning the work of draining on Sparrovale samples of

the soil were submitted to analysis, and salt was found to be present \(:.)

such an extent that doubts were expressed as to the land proving suitable
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for general cultivation. As the draining work proceeded, a strong growth of

strawberry clover made its appearance; and now, when protected from stock,

bids fair to smother the rough grass that was the principal growth on this

land previously. When this drained ground is broken up, rye grass and
other common forage grasses make their appearance.

The growth made by the clover after draining encouraged the sowing

of a trial crop of maize. In the paddock chosen, near the river bank,

where the land is slightly higher, was a 20-acre strip of lignum—a dense

wiry bush, growing up to 10 feet high, and with about the same spread,

and close to the ground. This scrub forms a perfect harbor for rabbits

at all times; for, as they scramble to the higher parts of it as the water

rises, only a very high flood can destroy them. The clearing of this

lignum belt was effected by first breaking down the bushes with a "Mallee-
roller" made from a large iron boiler hauled by eight span of bullocks

;

;ind then grubbing out the roots. By this method the land was made
ready for the plough at a cost of something less than jT^i per acre, most

of which was spent on feeding the bullocks, there being literally no grass

to support them. This and 60 acres adjoining were broken up in October

STEAM PLOUGHING.

and November last by traction engine with two five-furrow disc ploughs,

which had to be weighted with about a ton of wire to get them down to

the work. In one of the accompanying illustrations the engine is shown
at work. It was then disc-harrowed, harrowed, rolled, and harrowed
again, and left till after the rain in December. It was then further

worked; and in January was sown with maize in drills 21 and 28 inches

apart, using \\ bushels of seed per acre, and no manure. About a

quarter of this was sown with Ninety Day maize in the expectation of
getting a quicker growth ; but the White Horse Tooth maize on the rest of

the paddock grew as quickly, and made better stalk. When the crop
showed through the ground the cultivators were put on, and a second
working was given about two weeks later ; but the rows were too close to

allow of further v/orking. About four weeks after the second working
the crop was about 18 inches high and looking verv v/ilted, and the ground
was then flooded with water from the river, and a second flooding was
given about four weeks later. The growth resulted in a crop varying from
3 feet to 7 feet high, with a probable average of about i,% feet, and an
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estimated yield of about 7 tons to the acre. The cutting of the crop was
done with both the ordinary binder and a patent maize harvester. A
photograph of the latter in operation is reproduced in this article. This
machine is specially adapted for cutting drilled crops, being equal to any

IRRIGATION PU.Ml'l.Xu ILANT AND FARM FERRY.

thickness or length of stalk. The several illustrations of the maize crop
show it to be more even than the figures mentioned would suggest ; but
the variation in height applies more to the length of the individual
stalks over the whole area than to the total growth on any given section.

From some cause, on about 5 acres of the lowest-lying portion of the
paddock the bulk of the maize failed to grow ; but the .scattered stalks

that came some 3 or 4 feet apart, made the strongest growth on the field.

The draining of this paddock was done as it is intended to do the whole

MAIZE CROP SHOVi'ING TEMPORARY IRRIGATION CHANNEL.

of the farm flats, viz., by 4-inch earthen piping every 5 chains running
to a 9-inch pipe along the sides, which in turn runs to an open drain
lower down ; and the cost of the work is given as at about ;^5 per acre.
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Irrigating was done from tiie river tlirough large open channels, with

breaks made every cham till the whole was flooded. One of these channels

is shown on page 499, and on the rising ground in the distance the home-

stead can be faintly seen. The pumping plant consists of a 130 h.-p.

marine engine and boiler, driving a pump that delivers 6,000 gallons per

minute. This is erected on a large barge moored in the river ; and can

thus be moved up or down the water-way by motor launch as required.

With regard to the soil, the opinion is that much of the salt which the

analysis showed to be present in it was carried away by the water in

draining, and each subsequent flooding further assisted in this. The
appearance of the maize before it was first flooded is said to support this

suggestion, it apparently not being the ordinary wilting that follows lack

of moisture; and it is thought that at this stage the roots had penetrated

sufficiently deep to reach the salt below, and this the subsequent fioodings

leached out. Whether this theory is correct or not, the result at least is

that from a 65-acre paddock of salty ground growing a rough grass of

little feeding value there has been harvested something like 550 tons of

green maize without any manuring ; and on appearance that land now can

be classed as equal to anything in the district, which is saying a lot.

CUTTING MAIZE WITH SPECIAL MAIZE CUTTER.

The water from this and all the rest of this 600 acres is to be carried

to the river bank by the main effluent drain that runs along the south side

of this area. This channel at time of writing was not completed, the

teams being at work on it. The road-making machine, or grader, was
used to remove the lighter material from the top, and the plough and scoop
for the clay below. At the point where this channel reaches the river, a

flood-gate is fixed, which will lift with a heavy flow of water from the

land side, but is held closed by the river water. Near to the flood-gate,

a well is sunk beside the channel, and into which it drains ; and this is

emptied by a 6-inch c.f. pump driven by a 6-h.p. oil engine. It is

intended later on to provide for the removal of this drainage water as

far as possible by wind power.
Above where the maize was growing, a 50-acre field of barley is showing

well, and lower down the river a 60-acre block has been shut ofi^ from the
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stock, and the clover is making good growth on it. As soon as the maize

was in the silos the traction engine was at work again ploughing, and

50 acres are now ready for oats. The clover is showing up over all the

CARTING IN THE MAIZE CROP.

drained land ; but owing to the stock, it can makf no headway,
other crops, this season it is intended to make a trial of a few
lucerne which, if it can be grown, would be the crop most r-uited

conditions prevailing.

Among
.teres of

for the

CONCRETE SILOS, MAIZE CUTTER, AND ELEVATOR.

A pontoon bridge is moored on the river above the pumping plant to

convey stock across, as there is no possible crossing below the old break-

water .some 2| miles up. As previously mentioned, this breakwater was
built 67 years ago to stop the tidal flow, which then kept the river water
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brackish as far as the falls above the present Queen's Park, some

5 miles higher up ; the river at that time being the water supply for

Geelong. During the dry summer of 1893, the district residents secured a

temporary breakwater on Reedy Lake below Sparrovale, as the river

had got very low, and the water was too brackish for stock; and this

construction has now been further strengthened by the Trust. About

opposite this point is the northern boundary of Lake View, one of the

purchased properties. This is practically all high ground of good farming

quality, the greater portion of which has been cultivated, and the crops

now are showing well on it. This property lies between Reedy Lake
and Lake Connewarre, and was purchased in order to have some high land

adjacent, from which to work these two swampy areas. Between two

high necks of land below the Lake View property, and at the junction of

the Reedy and Connewarre Lakes, the ri\er has been sounded to 30 feet.

From this, Connewarre opens out to a large sheet of shallow water, a

haunt of wild fowl and a spawning ground for sea fish ; and down the river,

to the sandhills near Barwon Heads, lies Salt Marsh, Murtnagurt, and

Riverland, which make up the balance of this 10, coo-acre drainage and
irrigation scheme that the Geelong Harbor Trust has thus methodically

entered upon.

Reviewing the foregoing, the most noticeable point in connexion with

the work is the bearing which its successful carrying out must have on the

future of the surrounding district. The bulk of this area has never been

of any obvious value, except to those few individuals whose knowledge of

the locality enabled them to turn some portion of it more or less to their

own private use ; and none of these appear to have derived much benefit

from it ; but this scheme which is now well started, should eventually

raise the earning power of the greater portion of it from absolute insig-

nificance to an equality with that of the most favored farms in the district

;

turning thousands of acres of mud flats intO' cultivated fields, and cir-

culating a weekly sum in wages far exceeding its former yearly return.

Even at this early date, Sparrovale has been raised from a temporary

grazing area to a high class agricultural estate, and must be an object of

deep interest to all concerned in land reclamation.

The ultimate success of the whole undertaking can be confidently fore-

casted and with it will come the triumph of Mr. G. F. Holden, M.L.A.,

Chairman of the Geelong Harbor Trust, who, with his associate members

(Messrs. E. H. Lascelles and J. Hill) has been responsible for the con-

ception and elaboration of a scheme whereby the original endowment of

the Trust instead of being allowed to lie fallow, may be increased many
fold, and whereby also the economic potentiality of many thousands of

acres of apparently useless land may be demonstrated.

MERINO RAMS.

H. W. Ham, Sheep Expert.

The establishment and further growth of the export lamb and mutton

trade will bring about the substantial improvement and maintenance of

pure merino flocks. The longwool merino cross will be from now, for

general purposes, the class of sheep most in demand, and to produce pro-

fitable crossbreds, the better classes of merinoes must remain the foundation

stock.
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Where practicable, one of the most profitable ways of working fair

sized estates is in breeding all high class merino ewes to best merino rams,
and second class merino ewes to good shaped longwool rams. From
the better class of ewes in these flocks will our flock merino rams be pro-
duced. In the future, these rams will be required principally by graziers

who depend on good seasons and natural pasture for their export lambs,

and who must make wool production an equal consideration, especially

when breeding from coarse crossbred ewes. A merino breeder must of
course still make quantity and quality of wool his chief aim, but there

will always be the freezing trade influence through the crossbreds to be
considered; this was not so in the past. Most of our merinoes are lean

forequartered and do not freeze a good colour, but it is possible to

gradually improve the shape of them and not affect wool production.

Those of the level shouldered round class thrive the best.

For early lambing purposes, merinoes and fine comebacks are necessary,

and where their lambs are intended for export we must consider shape,

not solely because the export trade prefers it, but as lambs (everything

else being equal) they come to the required weights in quicker time. This
being so the merino rams to be used should be as far removed from the

flat sided type as possible.

The general demand at present is for size, but without constitutional

shape—mere size of carcass is not sufficient indication, especially of a sire.

One argument used in favour of tall slab sided rams is that, if they had
not ability to thrive, they would not have grown to the size The size,

however, is due to specially favorable conditions of health and pasture.

Keep on with sires of this shape, especially to ewes of the same shape,

and see what the end in any district will be ; the more unhealthy and
cold the district, the sooner will evil results be seen. This shape is in

the wrong direction ; a breeder may at times be obliged to use rams rather

weak this way, but in the main our chief breeders are fully alive to the

advantages of what they term constitutional shape. To the average sheep

breeder, weak forequartered rams in full wool are perhaps not so easih

detected, and a few prominent folds behind the forearm mav give the

false impression of fullness of girth. Length and bulk of staple give

the appearance oi width of frame and level shoulders, but by comparison
and handling this can easily be detected.

In heavy rain, our long stapled merinoes approaching comeback type get

beaten down on the back, giving them a le\el appearance, v/hich is often
deceiving. For coarse ewes for lamb raising, this class, when level made,
produces good lambs.

When rams are in low condition, thev should handle even, that is, be
no higher and sharper on the top of the shoulder than on the hips ; to

detect this in poor sheep close observation is necessary. A correct idea
as to weak neck and light forequarters can be formed by standing over
them. Even covering of fleece is closely dependent on formation, and
shortness of leg. Thin and wasty forearms, openness and wastiness on
top of shoulders, dry yolky patches, devil's grip, &c., are mainly due to

variations in thickness of the flesh overhing the bony portions, or in other

words, to the bony portions being, in places, immediately under the skin.

{To he continued.^
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DISEASES OF THE SKIX.

iCotitiimed from page 448.)

S. S. Cameron. 3/.R.C.V.S.. Chief Veterinary Officer.

II. PARASITIC SKIN DISEASES.

I. —AiXiMAi, Parasites {coutinucd}.

Maqge or Scabies.

Mange in a comprehensive sense may be defined ab an inflammatory

skin disease caused by the presence in or on the skin of parasitic derma-

tozoa of various kinds. All species of domestic animals and many wild

species become affected with mange—not however all caused by the same

insects; for although different species of insect may affect one species of

animal every animal has nevertheless a proneness to l)e affected by a par-

ticular mange insect—thus the horse is most severely affected with sarcoftes

scabiet, cattle with psoroptes communis, sheep with scabies symbiotes oris,

dogs with symbiotes canis, cats with sarcoptes minor and pigs with sarcoptes

squamiferous.

MANGE INSECTS.

There are three principal groups of mange parasites viz. :
—

(i.) Sarcoptes which have their habit.it in the deeper la\ers of the

skin of the neck and trunk.

(2.) Psoroptes which are on the surface and invade principally the

region of the mane and tail.

(3.) Symbiotes which attack the lower parts of the limbs and extend

upwards towards the trunk.
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There are many sub-classes of these causing various forms of mange
in different animals but a description of the mange caused by the above

groups in the horse and dog will serve to illustrate the nature of the disease

in other animals as well.

Sarcoptic Mange.—This commences generally in the region of the

wdthers from which it may spread to all parts of the trunk. The punctures

of the j)arasite when it first attacks the skin cause an eruption of small

pimples filled with serum that soon dries up and forms a dry crust, which

scales off in the course of a few days leaving a raw moist surface. Before

this exfoliation occurs the female parasite has usually burrowed a canal

into the depths of the skin in which the eggs are laid. By the coalescence

of the primary pimple spots considerable areas may be affected, and when
the disease has tecome established the skin is thickened and thrown into

folds or wrinkles which are denuded of hair and are cO'vered wdth a thick

scurf. The itchiness is intense.

Sarcoptic mange is very contagious, brief contact with infested clothing,

bedding, brushes and such like being sufficient to cause its transmission to

a healthy subject. The insect will live for about a month when removed
from the horse so that to be on the safe side an infected stable should

not be used for that length of time.

Psoroptic Mange usually commences in either ' the mane or tail

spreading thence to the neck and jaws or thighs and quarters as the case

may be, but the spread is not rapid. Papules or blisters are first formed
amid the roots of the long hair. The bursting of these is accompanied

by a discharge of serum and pus which continues and maintains the moi.st-

ness of the affected parts by which this form of mange is distinguished

from the sarcoptic. The psoroptic insects do not burrow but remain on the

surface of the skin living on the exudation from the blisters. The skin

ultimately becomes covered with sores, thickened, wrinkled and devoid

of hair so that in the case of the tail being affected a "rat tail " results.

Psoroptic mange is by no means so quickly contagious as the sarcoptic

form.

Symbiotic Mange is practically confined to the limbs, commencing
usually in the hollow of the pastern and rarely going higher than the knee

and hock. The hind limbs are more often affected than the fore and coarse

hairy-legged horses are more prone. There is at first great itchiness

manifested by stamping almost continuously. Later on cracks and sores

form and the skin becomes thickened and encrusted. Symbiotic mange
is much milder both in its local effects and its contagiousness than the

other two forms.

Treatment.—None of the forms of mange shows any tendency to

spontaneous recovery. The predominant object in treatment is the de-

struction of the parasite both those living and those to be hatched from
the eggs, for it seems to be impossible to destroy the vitality of the eggs

by any known application that would not be dangerous to the horse. For
the latter purpose intermittent treatment is necessary at intervals of three

days for about a fortnight so as to cover the period of incubation or

hatching of the eggs, which is about ten days.

Before applying any dressing the hair should be clipped (this is

especially necessary in long coated dogs) and the skin washed with strong

soap and water until the scabs and scurf are cleaned off. The use of a

scrubbing brush and currycomb mav be necessary to effect thorough removal

of the scurf but it is essential that it should be done, otherwise the dressing
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will have little chance of coming in contact with the parasites. For
psoroptic and symbiotic mange the best dressing is a sulphur ointment
(sulphur I part and lard 3 parts) which acts almost as a specific. A more
lethal dressing is required for sarcoptic mange and any of the following
prescriptions may be used changing from one to the other if the disease

proves intractable. The oily dressings appear to penetrate better and are
therefore more effecti\e :

—

(i) Kerosene, 2 parts. (^ Creosote, .j ounce.

Linseed oil, i part. Meth\ latetl spirit, 5 ounces.

Soap solution, 2 parts. ^Vater, 14 ounces.

(4) Carbolic acid, 5 ounce.

Oil of turpentine, i ounce.

(2) Creosote, i part. Oil of tar, i^ ounces.

Linseed oil, 20 parts. .Sulphur, 2 ounces.

Soap solution, 30 parts. Linseed oil to make a pint.

Decoction of tobacco (i ounce boiled in a pint of water) and lysol or

creolin solution (i ounce to a pint of water) may also be used. Affected

horses should be strictly isolated and disinfection of the stable, l:>edding,

clothing and other stable gear should be thoroughly carried out.

GROWIXG MAIZE AND PUMPKINS FOR FODDER

The following particulars relative to growing maize and pumpkins for

fodder at Eskdale have been extracted from a report recently furnished

by Mr. P. J. Molan of the Government Cool Stores.

Duncan Bros.' Farm.—At this farm I saw 36 cows on 8 acres of

pumpkins and the owners said that they had been there for eight weeks

and would have sufficient food for seven weeks longer
;

yet hundreds of

our best dairy cows are dead or dying of starvation although similar results

are within the reach of nearly all the dairymen in the State. A fine

lot of Berkshire and Yorkshire pigs, fed on pumpkins and maize in the

cob, is reared here.

Tobin Bros.' Farm.—-This farm is, undoubtedly, a long way ahead

of any I have seen in this quarter—fine herds, good milking sheds, milking

machine, and two 60 ton silos, full of nice fresh succulent ensilage, along-

side the sheds. Two magnificent crops of maize were grown and were

sown with the Automatic Yankee Planter, 3 feet one way, 3 ft. 6 in. the

other and straight every way to allow of cross cultivation. The maize

grew to about 9 feet high. Three varieties of pumpkins are grown, and
the cows and sheep do well on them. The Berkshire pigs are fed on
pumpkins and maize in the cob and usuallv top the Melbourne market.

The comparison between the stock in this and other districts is a very

striking one; at Eskdale all the stock are rolling fat.
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GARDEN NOTES.

/. Cronin, Principal, School of Horticulture , Burnley.

Palms.

Palms constitute a large order of plants most of which are distributed

throughout the tropical and sub-tropical portions of the globe; only a

few kinds occur in temperate regions. A few very important kinds from

a horticultural point of view are natives of Australia and islands adjacent,

Lord Howe's Island being the home of a small genus comprising two

species that are probably cultivated to a greater extent than any other

decorative type of plants known. In their native habitats many palms

attain a great height, while others are dwarf in stature ; some kinds

produce leaves fully thirty feet in length, while in ochers the leaves are

only a few inches long. The form of the leaves varies greatly ; in some

species the leaves are fan shaped, in others feathery, but in almost all

cases they are extremely beautiful and graceful. The fruits of the

various groups also exhibit great variation ; in some kinds it is small

and borne in bunches, resembling grapes, and in others large and borne

singly, as in the case of the cocoa-nut. Palms are of immense economic

importance in tropical countries, providing the inhabitants with the greater

portion of their needs in shelter and food, a familiar example of the pro-

duce of certain kinds being the well known sago of commerce; but it

is on account of their great beauty as decorati\e plants that they are

cultivated in all civilized countries.

In this State many palms have pro\ed to he sufficiently hardy to

justify their being planted in quantity in gardens. One of the most
noteworthy is the Thread palm, Was/uugtonia flLifera, {Braliea), a native

of California, that succeeds splendidly in the Northern districts where
the summer temperature frequently exceeds 100 degrees m the shade,

resisting alike the influences of the great heat and fierce hot winds of

sunmner, and the severe cold weather with heavy frost that commonly
occurs during winter. A fine collection of palms, including many genera

and species that are not usually cultivated except under glass or shade
house conditions, is grown at the Melbourne Botanic Gardens. Splendid
specimens of many kinds have de\eloped during the past few years, and
are a source of attraction to thousands of visitors at all seasons.

Generally, the palms cultivated as outdoor garden plants in Victoria are

limited to a few genera, such as the date palms, Plia;nix, and the fan

palms, Trachycarfus and \Y ashingtov.ia, but it is probable that many
other genera will be added in the near future, when it is found that

their cultivation is much easier than is commonly considered. As pot

plants for glass and .shade house, room, and table decoration, an im-

mense number of palms, running into hundreds of thousands, are raised

and sold annually by Victorian nurserymen, the most popular kind being

^

Howea {Kentid) Forsteriana, a native of Lord Howe's Island.

Suitable Soil Conditions.

A well drained and fairly porous loam is the most suitable soil for

palms. A few of the hardier kinds will thrive in almost any kind of

soil from a light sandy to a stiff clay, if the drainage is good and a

little care is taken of the young plants until fairly established. There
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is usually a common cause that accounts for the failure of certain jjlants

to succeed under what appear to be suitable conditions. In the case

of many kinds of palms the cause of failure is a liberal use of ferment-
ing manures. Anything tending in that direction is unnecessary to healthy

development, is almost certain to check, and in many cases, kills the

plants outright. The ndditinn nf sand, leaf mould, and 'veil decaved

THE HEMP OR FAN PALM.

Trac/ivcarpus excelsus, syn. CJ/aniccrops excelsa.

cow manure is teneficial. if the soil is verv heavy and tenacious; or if

very light and sandv, the addition of strong loami or clav and well rotted

cow manure thoroughly mixed with the soil is necessary.

Favorable Situations and Planting.

A position fairi) sheltered from strong winds, unshaded, and bevond
the starving influence of large trees such as pines is suitable for a number
of kinds that are of special value as specimen plants, either planted
singly on lawns, or grouped to produce sub-tropical landscape effect. In

large gardens several kinds of varying type of foliage and habit of
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growth mav be planted when the situation is favorable. Sufficient room

should be allotted to each plaM, to insure full development without

crowding. Plants of a temporary character may be grown near palms

for several years, if care be taken that the permanent plants are not in-

jured bv deprivation of moisture and food, or distorted bv exclusion of

light and air.

THE CANARY ISLAND DATE PALM.

Pluenix C 'a)!aric lists.

Pot grown plants that have not been allowed to become root-bound

should always be selected. Such plants, if carefully planted in well

prepared and suitable soil, will make rapid and healthy growth even

though thev are small. Larger plants are available in many nurseries

where they are grown in beds, but the removal of such plants is always

attended with a deal of risk. One or two kinds may be lifted safely,

but in the majority of cases the roots that are damaged die back and the

plants receive a \erv severe check from which they never entirely recover.

Spring is the best season to plant. When the plants are removed
from the pots the drainage should be taken away, the roots carefully

disentangled, if necessary, without breaking the ball of soil; the roots



5^° Journal of Agriculture. [lo Aug., 1908.

should then be carefully spread and covered with fine soil, and the soil
firmly pressed or trodden around the ball as taken from the pot. The
most important point in regard to planting is that the plants must be
set out at the settled level of the surface. To plant too deeply is to
court failure. The soil should be kept in a moderately moist condition
at all seasons, and the plants shaded during the first summer, especially
if they have been grown in bush houses or frames in the nurser\ where
they were raised, the usual condition of their nursery culture.

Palms are propagated from seeds. The seeds 'in many instances
require a long time to germinate and the young plants require frame
treatment and careful handling. Very few plants will be needed in an
ordinary garden and it is better to buy them from a reputable nursery-
man than to attempt to propagate and grow them to a size fit to plant
in the garden.

Selection of Ivinds.

Tracliycarpus excelsus, Chamoerops excelsa of most nurserymen, is

the hardiest of all. It attains a height of 15 or 20 feet and requires

about 12 feet of head room when fairly developed. This palm mav be
planted in any district in Victoria with a good prospect of success. It

is a fan leaved palm, and is suitable for pot culture.

Chamuerops humilis is a dwarf hardy fan palm, suitable for small

gardens. It is not a good subject for pot culture.

Washington filifera, syn. Brahea filamentosa, is most suitable for

planting in hot districts. It is one of the finest of the order, attaining

a height of 15 or 20 feet and a head spread of 15 feet when well grown^.

the leaves being large and fan shaped.

Livistona australis is also a large palm of the same class, but is not

comparable with the last named kind as a hardv enduring plant. It

suffers greatly from hot dry winds, and requires a deal of shelter.

Phcenix canaricnsis is a magnificent kind. Many plants in \arious

parts of Victoria have attained a height of 25 feet with a head spread

of 30 feet. The leaves are long, gracefully curved and plume like, the

plant fairly hardy and very vigorous. The common date palm, Plivenix

dactylifera, is easily raised from seeds and is very hardy. Other
species of Phcenix that thrive well about Melbourne are P. syivestris,

reclinata, spinosa, and rupicola, the latter teing the best species for pot

culture.

Diplothemium maritinium and D. campcstre are splendid kinds

worthy of trial in any garden. The\ thrive in the coastal districts but

may fail in the interior. They attain a large size, specimens at Mel-
bourne Botanic Gardens being 15 feet in height and 20 feet across.

Other palms that would probably require more shelter than those

mentioned, and are worthy of a place anywhere are :

—

Cocos, plumosa
and f-exuosa; Ptychosperma elegans; Areca Baueri and sapida and
Howea {Kentia) Forsteriana and Belmorcana.

Flower Garden.
The work of digging, pruning, and planting deciduous subjects should

be completed as soon as possible, especially in districts where the weather
l:»ecomes dry and warm early in spring. Generally it is well to be some-
what ahead with such work, so that in the limice'd time usually devoted
to the flower garden certain necessary tasks can be completed in due
sea.son. Soil will need to be brought to a condition suitable for sowing
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seeds, and planting annuals, herbaceous plants, and summer-flowering

bulbs early in spring; the proper state cannot be easily produced, unless

the digging has been completed and the soil subjected to the ameliorating

influences of weather for some little time. The reduction of the general

rough winter surface to the smooth and pulverised summer tilth should

also be done before the rough soil becomes hard and a deal of the soil

moisture is lost. Weeds will be accounted for in the process.

Plants that require to be staked and trained should have attention

earl) . Vigorous growth, qualified to produce the finest possible flower-

ing, cannot he produced on plants that are permitted to creep or trail in

a more or less entangled mass at angles of great weakness. Under
such conditions an early, short-lived, and unsatisfactory flowering will

probably result, even if care has been taken in soil preparation, &c.

Sweet peas should be supplied with the means to grow erect as soon

a.': the plants are a few inches high. The usual plan adopted is to

place small cuttings of trees or shrubs for the young plants to climb on
as soon as tendrils are noticed, and later on, as need arises, the taller

stakes are placed for the development of the growths. Healthy strong

growth must always precede an abundant and fine display of flowers on
plants of this class. Carnations need to be staked as soon as the flower

shoots begin to develop, but prior to that the plants should be trained

so that the tying of the flower shoots to stakes is an easy matter. A
light dressing of a complete maiiure, applied to the surface and lightly

hoed in, will be of great benefit to plants that will produce their blooms
during the next three or four months.

Seeds of hardy annuals may be sown in ihe ojjt-n ground, or ir, boxes
for transplanting later. Seeds of tender kinds, if plants are wanted
early, should be sown in a frame or shelter that will keep frost out.

The soil in all cases should be in a moderatelv moist condition, finelv

pulverised and free, to obtain successful results. Richardias, gladioli,

and other bulbous plants that flower during early summer mav be set out.

Kitchen Garden.
The soil should be in readiness for the reception of various crops of

vegetables for summer use. Seeds of a number of kinds may be sown,
according to the soil, climatic conditions, and family requirements, in-

cluding onions, carrots, broad beans, peas, beet, cabbage and cauli-

flower, and various saladings. Onions may be transplanted.

Where a hot-bed frame is available seeds of celery, tomatoes, and the

melon family mav be sown. Potatoes mav be planted.

THE ORCHARD.

James Lang, Harcourt.

The weather has been all that could be desired during the past month,
and has facilitated planting operations which should be completed by
the end of August. Late planted trees, as a rule, do not succeed so

vrell as those planted earlier in the season, especially so should the spring

turn out to be dry and warm.
Pruning should also be completed bv the end of the month. Old

trees that show signs of weakness through the fruit becoming small and
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unprofitable mav be headed well back; if the roots are healthy, a strong

and vigorous growth will take place, and thus renew the life of the tree

for many years, or a different ^arietv ma\ be grafted on, if desired.

During the past dry summer fruit trees ha^e suffered a good deal from
the ravages of the red spider ; this little pest seems to revel in the con-

drcions which prevailed. Most trees showed the effects of the myriads
of insects sucking at the leaves, causing them to turn a sickly pale yellow,

and fall prematurely. The pest has now taken up its winter quarters on
the under side of tjie fruit spurs and small branches, where it shows a

dull brick-red colour, and unless dislodged and destroyed it will very

materially affect next season's crop of fruit. The best remedies to destroy

this pest are emulsions of kerosene, red oil, or crude ipetroleum, all being

equally effective.

The method of preparing the emulsion is as follows :—Put two gallons

of water in a boiler with 2 lbs. soap, let the water boil, and then pour
it into a small bucket spray pump, with two gallons of oil

;
pump quicklv

with the nozzle turned into the bucket for a few minutes and a complete
emulsion is formed. This can now be diluted to any strength required

—one part of the emulsion to twenty of water is the strength generallv

used. Many growers put the two gallons of oil into the boiling soapy

water and -stir quickly for a few minutes ; by adopting this method of

preparation, there is always the danger, through a complete emulsion not

having been formed, of any free oil floating to the top, when allowed to

stand for a short time. When put through the spray pump, this free

oil is the last to be sprayed, and causes great damage to the trees, some-

times killing them outright. It is therefore much better and safer in

making the emulsion, to use a .small force pump for the purpose.

When it gets cold, a properly made emulsion forms a jelly without a trace

of oil, and can be used at any time during winter without danger to the

trees.

These sprays are also effective in destroying the mussel and San Jose

scales. They are more effective when a good pressure is maintained in

working the pump, as the spray strikes the tree with considerable force,

and penetrates all the crevices and inequalities of the bark where the pests

are harboring.

Apple trees affected with the woolly aijhis should bti gone o\er. and

the affected parts dressed with the potash and sulphur remedy given in

the Februarv 1907 number of the Journal. Black aphis on the peach

trees will also require attention ; the old remedy, soft soap and tobacco,

or kerosene emulsion, will prove effective in destroying this pest. The
trees require frequent spraving to keep the aphis in check.

It is surprising how few orchardists grow table grapes, even for their

own use. There is nothing more refreshing in the summer time than a

bunch of grapes, and everv orchard should contain a small plot. The
best varieties to grow are specified in the following lists:—

Cold Districts.

White.—Earlv White Malvasia, Golden Chasselas, Sweetwater.

Black.—Blue Imperial, Black Hamburgh, Muscat Hamburgh.

Warm Districts.

White.—Golden Chasselas, Caracosa, White Morillon, Raisin des

Dames, Waltham Cross, Centennial, Doradilla, Muscat of Ale.xandria.

Black.—Black Hamburgh, Muscat Hamburgh, Red Prince, Mammoth,
Gros Colman, Madresfield Court Black Muscat, Wortlev Hall.



ANSWERS TO CORRESPONDENTS.

The StafT of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All

inquiries must be accompanied by the name and address of the writer.

Best Manures.—J. A. (Warragul) asks what are the best kmds of artificial manures for

grass, fruit trees, and vegetables. Also asks when paspalum should be sown.

Answer.—There is no such thing as " best '^ manures for any crop. The quality of the land,

its drainage, ikc, influences the kind and amount of manure to be used. For the Warragul
district a mixture of superphosphate and bonedust in equal quantities would Lc beneficial to

grass.. Paspalum is best sown in the autumn.

Floor of Cow Shed.—J.E.B. inquires (i) What kind of floor for cow sheds is allowed ?"

(2) What distance must the separator room be from the dwelling and the cow slied ? (3) Where
can the Milk and Dairy Sufervision Act be obtained?

Answer.—(i) The floor of a cow shed must be of an impervious character. (2) No
regulations have been issued prescribing definite distances between byres and sheds. Each case

is decided on its merits after personal inspection by the Dairy Supervisor of the district. (3)

From the Government Printer. Price is. ; postage id.

Sowing Must.\RD with Rape.—H.J. asks the following questions relative to sowing mustard
with rape to top off lambs. (i) Is it recommended? (2) Does it prevent or help scouring in

the lambs? (3) Has it any fattening or beneficial qualities in itself? (4) Is there any par-

ticular kind?

Answer.—Yes. i lb. per acre. (2) Yes. (3) Xo. (4) White Mustard.

Applying Potash.—A.A.B. asks whether, 'in using potash for potatoes, it is better to

ajjply when planting or use as a top dressing. Also asks whether the application of clay to

sanily soils supplies potash to the land.

Answer.—(i) The usual practice is to broadcast the manure before the potato sets have
been sov»*a. (2) Yes; the application of clay to sand improves the j)h\sical condition of the

latter. It is doubtful whether it would pay on any scale.

Wheat for Morwell District.—G.J. inquires what would be the best wheat to grow on
good soil in the Morwell district.

Anstver.—For hay purposes Dart's Imperial or White Tuscan wheat would be suitable,

and for grain purposes, Federation. Any reliable seedsman can furnish seed.

Potato Manlres.—W.J. (Foster) asks what is the best artificial manure for potatoes and
how it should be applied.

Answer.—The results of exiieriments with potatoes in Gippsland show that I5 cwt. of

^Mr)erphosphate and ^ cwt. of sulphate of ammonia give satisfactory results on most soils.

The manures may be applied broadcast, and lightly harrowed in before the sets are planted.

Sowing Lucerne.—E.D. inquires re sowing lucerne. (i) When to sow? (2) How to

remove dodder seed, if present? (3) What drill should be used?

Answer.—(i) There is more chance of success with autumn sowing than spring. {2) Fine
screens will remove dodder seed. (3) Any grain drill with grass seed attachment will sow
lucerne.

Distribution of Trees.—J.E.B. asks whether trees are distributed by the Department of
Agriculture.

Answer.—No. Surplus trees are, however, distributed annually airong farmers and
others by the Department of State Forests. Application must be made to the Conservator of
Forests, Melbourne, during the month of May in each year.

Wild O.ats.—B.W. writes :
—" Late last winter I fallowed a paddock that had not been

ploughed for three years. I have now put in clean seed wheat and the wild oats have come
up thickly."

Answer.—The seed of wild oats mav remain several vears in the ground before germinat-
ing. The only way to get rid of them is to cut the crop before the oats ripen and let the

land go out of cultivation for a year or so.

Cutting the Frog.—B.\V. wishes to know whether, when shoeing a horse, the frog should
be cut or pared.

Answer.—Leave the frog alone, and if the horse is properly shod it will wear down into

sJiape.

Lucerne Growing.—J.M.W. (N.Z.) in(iuires re suitable soil for, and feeding of young
jjigs, with lucerne.

Answer.—Lucerne thrives well on most well drained soils. It is best sown in autumn
or spring on a well prepared seed bed. For feeding young pigs it mav be hand cut or grazed.
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Early Grapes and Apricots.—Mallee Farmer desires names of earliest kinds of grapes

and apricots. States that he has Golden Chasselas and Sweetwater.

Answer.—(i) Early White Mal\iasia- is the earliest grape known, about fourteen days
earlier than Golden Chasselas, bunches small, berries small. Caracosa, white, ripens about-

a week earlier than Sweetwater, and is a much better grape ; bunches very large, be'rries large,

a good grape. Raisin des Dames, ^^'altham Gross, and Centennial are good grapes to ripen

after the Sweetwater. (2) Oullin's Early Peach is the best early apricot for general- purposes;-

Large Early, and Early Moorpark are also good. .... .

Kerosene Emulsion.—W.B. asks how kerosene emulsion is prepared.

Answer.—Boil 2 lb. soap in i gallon of water and when boiling add 2 gallons of kerosene.

Remove from fire and churn violently for 10 minutes. When the emulsion remains like milk,

cool and add from 10 to 15 gallons of water. When trees have just been pruned; i to 8 gallons

can be used with safety.

Sowing Oats with Grass Seed.—J.E.B. asks whether sowing oats with grass seed is re-

commended; also asks how his lucerne paddock could be made thicker.

Answer.—(i) No. (2) If the lucerne has become thin, it would be more satisfactory to

plough up and resow, than to sow additional seed.

Grass Tree Analyses.—E.C. inquires whether any analyses of the grass tree have been
made. He would like to know whether the pith can be used for feeding stock.

Ansiuer.—The general analysis is:—Water, 10 ;' fats, 0.8; protein, 2.8; carbo-hydrates,

50.0; crude fibre, 36.0. The pith or core referred to gives from 10 to 2c per cent, sugars,

largely non-crystallisable. Mr. C. Harper, Guildford," W.A., has had, it is understood, some
success in making a meal from the pith for cattle fodder. It is not likely to be a- sufficient

fodder in itself, though, if used sparingly with better foods, it might be made of some use.

Injured Hoof.—A.M. writes:—"Last February, .a five year old horse was cut with a

barbed wire half way between the heel and pastern, about an inch into the hoof -on- each side.

The wound has healed but the lameness continues. Will the horse be -of any, use again?"

Answer.—The lameness will probably diminish in time, but it is doubtful if it will ever

disappear altogether. The horse may do useful work in the chains.

Discharge from Nostrils.—J.D. writes :

—" About 12 months ago, a young horse of

mine developed a cough. When idle on the grass it is free from it, but when in the stable on

hard feed it coughs badly, and there is a discharge of yellowish offensive matter from the nostrils.

The first time the cough was noticed was just after a slight attack of, strangles."

Answer.—Chronic discharges from the nostrils n-ot infrequently follow an attack of

strangles, and the longer they are allowed to persist the more difficult they are to remedy.
As the horse is a valuable one you had better obtain professional aid at once.

Death of Filly.—A.B.G. states that a filly was found rolling, on the ground, evidently

in great pain. The case was taken as one of gripes (spasmodic) and treatment for same was
given. The filly, however, died on the fourth day.

Answer.—In the absence of -post mortem particulars and complete clinical evidence, it is

impossible to state definitely the cause of the filly's death. - It- is likely, however, to have been
either engorgement of the stomach, hernia of the diaphragm, or even impaction of the colon.

The discharge from the nostrils points to either overloading or "rupture of the stomach wall.

Your treatment would be quite useful in an ordinary case of. spasmodic colic, but if any of the

above mentioned conditions existed it would prove quite inadequate

Identification ot Plant.—P.B. forwards specimen of a rush that is growing on a flat

between the sea shore and a swamp on his property. The soil is a black loam that becomes
more of a sandy nature near the hummocks. Although a portion of the flat has been ploughed,

and fallowed, and again ploughed, and sown with rape, prairie and English grasses, the rushes

a])pear to be on the increase. He asks whether the continued growth is due to any deficiency

in the soil and if so, what manures should be applied.

Answer.—It is Scirfus nodosus, Rottboll, a common native member of the Cyperacece

found over the whole of Australia. It is useful for binding drift sand and will even stand

the presence of a certain amount of salt. On sandy coasts it should not be destroyed unless

it can be replaced by permanent herbage of value for grazing. Plants worth trying are—

-

(i) Birds foot trefoil (the lesser varieties of Lotus corniculatus). (2) Couch grass (Cynodon
dactylon). (3) Rhodes grass [Chloris gayana) protected in front by Marram grass. The black

soil would probably be improved by liming, but whether the sandv p;irt needs liming would
depend upon whether the sand is siliceous or calcareous. Here an analysis would be useful.

If the sand is strongly saline it will not carry the best pasture .plants. Superphosphates may
improve it and give fodder plants a better chance, but they should not be a]i[jlied to the part

subject to floods. Here Thomas' phosphate would be more useful.

Damming Crf.ek.—Pomona inquires whether he can put a small dam across a creek which

runs through his property. The creek' is dry in summer.

Answer.—Application for permission should be made to the State Rivers and Water
Supply Commission, stating name of creek and locality of dam site.

Feeding Chaff to Cows.—W.O.J, writes :—" What good docs the ordinary chaff do the

cow? Does it merely keep ' her in condition, or does it increase the flow of milk"?
Answer.—The chaff supplies nutriment and bulk. Like all other true fodders it helps

to maintain the beast in condition or even to increase it, and it may also stimulate the milk
flow in a well nourished cow.
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DISEASES OF THE SKIN. "^^ '
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uarqen.

{Continued from -page jo6.)

S. S. Cameron, M.R.C.V.S., Chief Veterinary Officer.

II. PARASITIC SKIN DISEASES.

I.

—

Animal Parasites {continued).

Act|e.

Acne (Gr. Akis= a point) is a disease affecting the sebaceous follicles

and caused bv the presence in the follicle of a minute animal parasite

—

{DemodeX folliculorum)—from i-5oth to i -500th of an inch in breadth.

The disease affects dogs and pigs principally, and is identical with the

affection of the slTin of the nose and face of man called " blackheads " or

comedones. The pig is usually affected on those parts of the skin which

come in contact with the filth of the stve—the claws, legs and snout—but in

severe cases the whole surface of the body may be affected. The affected

skin is covered with pimples which appear to contain pus, but an examina-

tion, the vellow greasy and foul smelling content is found to be simply

sebaceous matter which has been formed in excess on account of the irrita-

tion of the parasite and has caused great distension of the follicle giving

it a pustular appearance (see illustration on the following page).

Treatment.—The affected parts should be washed with a solution of

soda and then a mixture of creosote i part, liquor potassse 4 parts, and

olive oil 16 parts, should be applied with smart friction. This treatment

should be repeated at inter\'a]s of a week.

10206. R
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II.

—

Vegetable Parasites.

RINGWORM—PRURIGO. QUEENSLAND MANGE.

Rir\gworrT|.

Ringworm affects cattle most frequently. The disease is sometimes

seen on horses, occasionally on dogs and cats, but seldom if evesr on sheep.

It is transmissible from cattle to man. No matter the class of animal the

cause is the same, viz., a skin fungus or parasite {Triclwphyton tonsuroits)

ACNE OF PIG. RINGWORM.

which establishes itself at the roots of the hair and causes an exudation

of serum and cells which when dry forms a scurf. The greyish scurf

becomes thicker, the hairs through malnutrition break off at their base, and

the skin becomes bare, roughened, and scaly in patches of varying size.
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These patches, at' first small and circular, enlarge by extension in an ever

increasing radius fxom the original point of infection until they are up-

wards of 2 inches in diameter when they may coalesce with another ad-

jacent patch and so form laxge irregular shaped areas.

Animals in low thriftless condition and young stock—calves and year-

lings—are most prone to attack and the affection never takes very serious

hold of well conditioned mature animals. The affection usually appears

first on the head and neck, the eyelids, nose and base of ears being the

most common seats, but it may spread from there to the root of the tail

and other pajts of the body.

Treatment.—Ringworm is not difficult to cure if, along with the local

treatment, an improved diet, and greater attention to skin cleanliness and

grooming are given. A pint of boiled linseed jelly is a useful addition to

the dailv feed while the calves are undergoing treatment. The best local

treatment is the daily application, of an oleaginous paraciticide ointment

after the scurf has been removed by means of scrubbing with soft soap and

scraping with a spoon or blunt knife. This removal of the scurf is

essential to success for otherwise the ointment has no chance of coming in

contact with the living fuagus causing the disease. Two of best ring-

worm ointments are red mercury (binidide) ointment or blue mercurial

ointment, which may be applied on alternate days, but they are both highlv

poisonous and therefore require exceptional care in use. Milder and

scarcely less effective applications are :
—

(a) Lard, 5 parts; lod., i part. [b] Soft soap, ^ parts; Sulph., i part.

[c] Glycerine, 3 parts; Sulphuric acid, i part. [d] Glycerine, 3 parts; Acetic

acid, I part.

The ointment should be well rubbed in and the parts should

always be washed before a second application. The disease is contagious

and, as will be readily understood, the walls fences posts woodwork and

floors of the pens and paddocks are easily contaminated and may remain

a source of contagion for months so that the disease will continue to be

troublesome unless effective measures for the disinfection of pens are

thoroughly carried out. Cleansing with carbolic solution and hot lime-

washing are most likelv to be effective to this end.

Queeqslarid Mange.

In 1888 Mr. Ed. Stanley, F.R.C.V.S., Government Veterinarian for

New South Wales, investigated a contagious form of skin disease then pre-

valent in Queensland and the Northern Districts of New South Wales,

Avhich has hitherto been known as Queensland Mange buf which he

designated as a contagious prurigo. In response to a request from me Mr.

Stanley very kindly placed his excellent report on the disease at mv dis-

posal and from the extracts which I now quote a good idea of the nature

of the disease may be gained. He says :
—

" This disease appears to have been known in the North for several

years, and to have attracted attention darly in 1887, in consequence of

spreading through the colonv ; this was during the prevalence of heavy

rains, and the disease disappeared with the cold weather. Last summer
it reappeared, and extended principallv through the coast districts, extend-

ing into New South Wales, so that now it is more widely spread and more
severe in character than was ever remembered before. It is a disease of the
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skin, Chat would be better named prurigo, meaning ' to itch.' The term
mange is applied to another disease in horses and dogs, caused by acari,

to which it bears a closer resemblance.

" This prurigo is characterised by an eruption of small scattered itch-

ing nodules, loss of hair from the withers, back, loins, and croup ; later

on the head, mane, and tail are also involved. Lt is of a contagious nature
and its progress depends very much on the surroundings and susceptibility

of the animal exposed to attack. In some places not one horse escapes, in

others the disease spreads slowly and a large percentage enjoys immunity,
two horses may work together, one suffers and the other escapes ; one attack

does not prevent a recurrence of the disease. This disease is not caused bv
the Jiorse mite {Acari fsoroptes), but is apparently due to the presence of

a vegetoid parasite of a microscopic fongi order which finds proper

nourishment on the skin, and bv rapid spore formation and growth, pene-

trates the hair follicles and perspiratory ducts. Being a foreign material,

it sets up irritation in the periphery nerves, interrupting and perverting the

functions of the skin, exciting itching and inflammation, with an extra-

ordinary accumulation of scurf and effete products."

After recording his observance of an allied skin affection in cattle IMr.

Stanley proceeds •.

" The symptoms are, first, a rash extending along, the neck, withers,

and back, to the tail, for about 18 in. on each side of the spine (not unlike

mosquito bites). The spots are the size of a threej>enny-piece, the hair is

slightly raised, and the little swellings can be felt by passing the hand
carefully over the parts. A day or two later, on the centre of some of these

a little pimple is felt and a small scab, with five or six hairs adhering, is

readily detached. The horse likes rrLanipulation and moves his lips sympa-

thetically. The itching is seen by a sore or two as large as a shilling on the

back, where the horse has rubbed the skin with his teeth. Soon the hair

stands erect on the withers and top of the spine, the skin begins to wrinkle,

it is thickened bv interstitial effusion. A large amount of scarf and loose

hairs accumulates and the sores (caused by rubbing and biting each other)

extend, vesicles form and break and their .secretions make horny scales,

which accumulate with the cuticular debris. The hair of the mane and

tail is destroyed by rubbing, the skin of both thickens and corrugates ; the

hair soon falls in quantities from the wither and back, in consequence of the

animal rolling, and in a week or two after the attack the parts are more

or less hare of hair, and covered with a thick scaly scurf, with patchy sores,

coated with exudation, blood, and dirt.

" The progress and termination of this disease are variable. Some
entirely recover without treatment ; change of feed, such as stabling; grass

horses, has a good effect ; change of season, fxom warm moist summer
weather to cold dry winter, appears sufficient to check the development of

the parasitic fungus; it disappears in the winter months, and may, or may
not, reappear on the same horse the following year.

" In its early stages and milder forms it is arrested by various applica-

tions, but when allowed to become chronic, intense pathological changes

proceed ; sore ears, ulcerations, and serious abscesses beneath the skin re-

duce the animal's condition, and make him unserviceable. The disease

is not of itself fatal, but deaths have resulted from the injudicious use of

irritating poisonous applications.
" To distinguish this disease from others is not easy, as it bears a

remarkable resemblance to the itch, or horse mange; it differs, however,
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in Ijeing much less contagious, and it does not attack the skin in isolated

patches, or extend from the m.argins outwards to become confluent. Re-

coveries are spontaneous, without treatment ; and last, the insect is absent.
" This prurigo is distinctly contagious, the medium being probably the

fungoid parasitic cells, or spores. These are so minute that they readily

float in the air, and a.re easily conveyed by one horse biting another, by

the saddle cloths, harness, brushes, &c. The ears and head become infected

by an anima.1 biting his own back, and the reason of the upper surface of

the bodv being fijst affected is that the spores settle as dust and fall through

between the hairs on to the skin, being more likely to fall off the sides or

limbs, or may be the excretions and accumulated debris on the skin in those

parts is a more suitable soil for their growth, which once established soon

penetrates the orifices and fissures of the skin. .Such fungoid parasites are

extremely minute, measuring from 1-3000 to 1-7000 of an inch, and are

rapidly reproduced by proliferating cell growth called spores, or by thread-

like bodies called mycelium ; these invade the skin and produce the morbid
changes, so disastrous to its structure. Susceptible horses show the disease

about a. week after contagion ; in some it finds a suitable soil and makes
rapid progress, in others it is altogether as slow, and it takes several

months to run its course.

"Prevention.—Avoid everv source of infection; keep the horse in

health by cleanliness and good food, and wash with soap and water, or

some simple dressing that is anti-parasitic, and sprinkle sulphur on the skin

from time to time.
'' Curative remedies will consist of anti-parasitic agents that will not

injure the skin, so as to leave permanent blemishes. The skin of the horse

is very sensitive to the action of turpentine and the mineral caustics ; these

should be avoided, as too irritating. In all cases cleanse the skin by
thorough washing with soap and water, or soda and water, then apply
agents containing sulphur, such as potassa sulphurata, lime and sulphur,

hypo sulphite of soda, combined with water. Powdered sulphur mixed with

grease as an ointment is a good dressing. Preparations of tar,' such as

Avatery solutions of carbolic acid, Little's dipping mixture, and Jey's car-

bolic fluid, are very convenient for use. There are seiveral other agents,

that may be equally useful, such as prussic acid, or sulphurous acid, mixed
with glycerine and water. More important is the! method of application

than the agent that is used ; the wash is to be diligentlv and thoroughly
applied from the horse's nose to his tail, in fact, it would be best to swim
him in a medicated bath.

" The clothing, saddles, harness, brushes, and even the stables will

require fumigating with burning sulphur, or immersion in the dressing used
for the horses. And as reinfection is liable to occur, a repetition of the

application will be required twice or thrice a week in order to effect a cure.
" Constitutional treatment must not be lost sight of; change of feed,

rock salt, and mineral tonics, that act specially on the skin, as antimonv,
arsenic, iron, &c., are most suitable. It is important to remember that one
infected animal is a constant source of danger to others, so that isolation

and segregation should be attended to; and, although it may be almost
impossible to treat unbroken horses and cattle, still it will bel necessary to

check, if not to eradicate the disease, in working animals, as we cannot
foresee the disastrous extent to which the disease may reach."

Shortly after Mr. Stanley's investigation Mr. Henry Tryon the Queens-
land Government entomologist announced his discovery, in the cells of the

cuticle in the hair follicles and in the hair of horses affected with Queens-
land mange, of an "exceedingly minute fungus occurring in immense
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numbers," and he stated he had " succeeded in cultivating these vegetable

parasites apart from the tissues in which they were found." I regret that

I have beesn unable to lay hands on a more detailed description of Tryon's
fungus as I imagine it to be identical with Trichophyton epilans which I

have recently found' associated with a contagious skin disease very pre-

valent in Victoria in 1903 and 1904 and to which reference will be made
later on.

I also appealed to M.r. P. R. Gordon, late Chief Inspector of Stock,

for information regarding Queensland mange and have pleasure in quot-

ing from his courteous reply under date Feb. 26, 1904:—"The disease

known as Queensland mange in hor.ses has, I regret to say, not as vet been
scientifically investigated. It occurred first here on the breaking up of the

drought in 1884, and spread pretty well over the whole of Queensland.
Mr. Ed. Stanley, F.R.C.V.S., was despatched from Sydney to report on
it. He described it as being caused by a vegetoid parasite, and Mr. Henry
Tryon, our entomologist, was of the same opinion. In no instance did it

attack horses that were stabled and groomed, and in very few instances did

it attack horses grazed iii the open air by day but stabled at night. All

sorts of nostrums were brought under notice for its treatment with varying

results. I purchased a very badly affected horse for our benevolent asylum
and treated merely by frequent washings with .soft soap. The " mange "

completely disappeared and it was sent to the institution at Dunwich, which
is on Stradbroke Island, and although tihe disease reappeared in the horse

the following autumn none of the other horses on the Island suffered. It

is not contagious in the sense of beiing communicated from one animal to

another, or by interchange of saddlery. I sent specimens to the Brown
Institute for Dr. Burdon Sanderson, and the recommendation from that

Institutic<n was to exclude the air from tlie parasite (whatever it was) and
whale oil came into general use in its treatment and was the most successful

of any.

" It completely died out, but on the breaking up of the long drought

last year (1903) it has again reappeared but not to the extent of the first

outbreak.
'

'

Parasitic Eczen^a.

A contagious form of eczema became \erv pre\alent in Victoria during

1903-4 the clinical symptoms of which, though less aggravated, velry

closely resemble those described bv Stanley as Queensland mange. The
aggravation of symptoms in some cases of the latter disease, I have thought

may be due in part to the irritating influence of the sun's rays on an

already irritated skin, which influence would be pronounced in tropical

regions. It is significant also that the Victorian visitation occurred about

the same time as the recrudescence of the disease in Queensland after the

breaking of the drought a.s mentiond by Mr. Gordon. In the Victorian

disease the croup and quarters are the parts most frequently first affected,

and next to these the withers and sides of the neck. Attention is first

attracted by the erection or standing on end of small tufts of hair, under

which a nodulation of the skin can be distinctly felt. T\\e raised hairs

become deadened and fall off in a few days leaving a moist, bare and almost

circular patch, at first scaly and with a slightly raised circumference but

later on becoming dry, smooth and shinv. These patches \-ary in size from-

that of a threepenny-piece tO' a shilling, rarely becoming larger except by

confluence of two adjoining patches. Microscopic examination shows that
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the hairs are not broken off as in ordinary ringworm {TricJiophyton ton-
surous) but are shed from their follicles. The depilated hair roots are
infested with spores and mycelium which, with a magnification of 500
diameters, resemble anthrax filaments fromi a culture, except that some
appear to be branched. Taking into consideration the complete depilation
which characterizes the affection I fake it that the fungus is likely to be
identical with the Trichophyton ^/5/7<2;25 described by Maguin. If this conclu-
sion is correct the disease is a variety of ringworm—a true trichophytosis
—but I have preferred the name of parasitic eczema as beiing more likely

to convey its etiological and clinical nature.

The disease yields readily to germicidal treatment, a favorite and
•effective dressing of mine being a liniment composed of olive oil and
Avater, of each 4 ounces, with 2 drams of carbonate of potass to emulsify and
I dram of prussic acid as a germicide and local sedative to allay the

itchiness.

It is significant, as tending to confirm the identity of this disease with

Queensland mange, that the Victorian visitation occurred about the same
time as tihe recrudescence of the disease in Queensland after the breaking

of the drought, as mentioned in Mr. Gordon's letter. The clinical symp-
toms, course and termination of the two affections are so much alike that,

also re^membering Mr. Tyron's discovery of a vegetoid parasite associated

in the latter disease, I am inclined to conclude that they are one and the

-Same disease.

THE ELEMENTS OF ANIMAL PHYSIOLOGY.

{Coiifiniicd from page 332.)

W. A. Osborne, M.B., D.Sc., Professor of Physiology and Histology,

Dean -of the Faculty of Agriculture in the University of Melbourne.

XII. The Circulation.

The blood could not carry out its functions unless it was circulating

in a definite manner to and from the organs of the body. To affect this

movement a muscular pumping organ, the heart, is found in the thorax
between the two lungs and joined to the largest blood vessels of the

body. The heart is in reality a double pump, the right and left portions
having no communication with one another. In each half there is the
thin-walled auricle, into which the blood is poured from the veins.

The auricle in each case communicates with a chamber Avith more muscular
walls called the ventricle; the opening between the two being guarded
by a valve so that the blood can pass from auricle to ventricle, but not
in a reverse direction. This valve is formed by two flaps in the left

half, and is called therefore the bicuspid valve, or, from a fancied
resemblance to a bishop's mitre, the mitral valve; but by three ^aps in

the right half, and called in consequence the tricuspid valve. Each
valve flap is firmly attached at its base to the junction of auricle and
ventricle and has the free end pointing towards the ventricle. These
valve flaps are stayed with tendinous cords

—

chords tendine^—which
are fastened at one end to the edges of the flaps and at the other end
to muscular outgrowths from the inner walls of the ventricle. Out of
each ventricle proceeds an artery with tough fibrous walls. This opening
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is also guarded on each side by a valve, but the arrangement of the flaps

is different frorrx that found in the mitral and tricuspid valves. Each
of these valves is formed by three pouches, the free edge of each pouch
pointing away from the ventricle. The shape of these pouches has given

the name semilunar to these valves.

Fig. 50. The heart with the right auricle and right ventricle opened by dissection.

I, 2, venae cavae entering left auricle; 3, right auricle; 4I, muscular pillar attached to

chordae tendineae; 5, flaps of tricuspid valve; 4, semilunar valve guarding entrance

to; 6, the pulmonary artery; 8, aorta; 10, portion of left auricle. (After

Halliburton.)

The heart, as every one knows, beats rhythmically, that is, there is

a period of muscular activity called systole followed by an interval of
rest called diastole. The movements that take place in systole in a

mammal are too quick for the eye to follow ; but mechanical records of
these changes, as well as comparison with, the slower beating hearts of
lower animals, allow us to give the following description:—Svstole

commences in the great veins, close to their junction with the auricle,

and takes the form of a wave of muscular contraction rather suggesting
a quick but imperfect peristalsis. When the wave reaches the auricle

the thin walls of this chamber contract in a short quick " snap." Then
the muscular wave passes through the connecting substance between auricle
and ventricle and reaches the ventricle, which at once goes into powerful
contraction. This sequence occurs on each side in the same manner and
at the very same time. When the contraction of the ventricle is over
the heart passes into diastole.
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It is still a matter of debate whether this muscular rhythm is produced

:by a local nervous system residing in the heart, or is to be looked on

as a property of the muscular substance itself. The nerves passing to

the heart from the central nervous system may be severed without stoppage

of the heart; the heart may even be cut out of the body, yet so long as

its vessels are supplied with blood or a saline solution of the proper

<:oncentration, it will beat for many hours. Even certain portions of

the heart, if isolated, will exhibit the same property. But the central

nervous system, though it is not the cause of the beat, can certainly exercise

some control over it. Two sets of ner\e fibres pass into the heart. In

the vagus nerve there are cranial autonomic fibres which can slow down

the rate of the beat and also diminish the force of the ventricular

contraction. The heart is normally under some vagus control, for if

these nerves be cut the beat at once increases in strength and rate.

Impulses can also pass down the vagus due to reflex action. Thus a

blow on the stomach or wind-pipe, or an irritating gas getting into the

upper air passages, will cause stimuli to be sent down to the heart slowing

and weakening it. The other set of nerves is a supply of fibres from

the thoracic autonomic or sympathetic system which has just the opposite

action on the heart, namely, quickening the beat and strengthening the

force. The increase in rate and strength of the heart beat during exertion,

•or accompanying fear, is due tO' svmpathetic impulses as well as weakening

of vagus control. The significance of the supply from the central nervous

system is that the heart-lDeat may be altered to suit the requirements of

the body generally. In exertion more blood is wanted in the muscles:

in fear the heart automatically prepares for the muscular exertion of

fighting or running away.

The rate of the heart beat varies in different animals, and in each animal

with the age, being quicker in the young than in the adult. As averages

for adult animals the following may be given :
—

Horse ... ... ... 30—40 per minute.

Cow ... ... ... 40—50 ,

.

Sheep ... ... ... 60—80 ,,

Man ... ... ... 70—80 ,,

Dog ... ... ... 70—120 ,,

In a man or a sheep, with the rate of 75 per mniute, each beat will

take up 0.8 of a second, of which time 0.4 is occupied with the systole

and the remaining half with diastole.

At the height of systole the ventricle comes into contact with the chest

wall, giving rise to the so-called apex beat, which may often be

seen and can usually be felt at the proper region in each animal. If the

ear or a stethoscope te placed on the skin over the heart-region two

sounds can be distinctly heard, one during, and one shortly after systole.

The second sound is short and sharp, and is due to closure of the semilunar

valves ; the first sound is duller and more prolonged, and seems to be

made up of more than one factor ; but closure of the mitral and tricuspid

valves and the contraction of the muscle of the ventricle are probably the

chief causes.

We are now in a position to trace the circulation in detail, and we may
begin with the veins entering the left auricle. These pulmonary veins
as thev are called, come from the lung and carry bright-red arterial blood

in a sluggish stream towards the auricle. The blood enters the auricle,

fills it out, and passes through the mitral valve into the ventricle which
it distends to a feeble extent, the flaps of the mitrnl valve floatin?;^ up
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so that their edges nearly meet. Then comes the systole. The contractiorb

in the veins has little action, but the quick snap of the auricle empties

this chamber, part of the blood passing back into the veins but the main
part being driven into the ventricle. Then the ventricle contracts strongly

;

the walls approach one another and exert pressure on the blood between
them. The mitral valve closes tightly, and the chordoe tendinece being

pulled on by the muscular pillars to which they are attached not only

prevent the mitral valve from being driven into the auricle, but actually

pull the whole valve and its attachment down into the ventricle, so that

it may be said that the walls on every aspect of the ventricle approach
each other in systole. Now out of the left ventricle arises the great

artery of the body, the aorta, and as the blood within it is under pressure

the similunar valves are tightly closed. When, however, the pressure in

the ventricle exceeds the pressure in the aorta, the semilunar valves open
and blood is shot out of the ventricle into the great artery ; then the

ventricle stops, and at the same instant the semilunar valves close tightly

P'ig. 51. Diagram to show action of heart valves. A, left auricle; V, left

ventricle; Ao, aorta; P, muscular pillars attached to t, chordse tendinese; Z Zl, flaps-

of mitral valve. In the diagram to the left the heart is in diastole; the mitral

valve is open and the semilunar is shut. In the diagram to the right, the heart is in

systole, the mitral valve is shut whilst the semilunar is open. (After Schultz.)

again. From the aorta arise the main arteries for supplying red arterial

blood to the whole body. This great vessel soon alter leaving the heart

forms an arch and then passes lengthwise through the body. In its

course it gives off numerous branches. The first branch is a tiny vessel

for the heart itself; then come large arteries for the fore limbs and head;

then small arteries for the walls of the body cavities; then as the aorta

passes through the abdominal region a mighty system leads to the abdominal

alimentary canal ; then a pair of vessels to the kidneys ; then arteries to

the pelvic organs, the lower limbs and tail. All these arteries give off

branches, and these again divide into smaller branches, and so on until

minute arterioles of microscopic size are formed. As the calibre of

each parent branch is less than the sum of the calibres of the smaller

branches it gives rise to, the total cross-section of the arterial system

gradually increases from the heart to the arterioles, and, in consequence,

the rate of the blood stream gradually diminishes. A change in the

structure of the walls may also be noted. The aorta and large arteries

have walls which are rigid with fibrous tissue and have only a little " give."

The smaller arteries have more elastic walls, whilst the arteriole walls-

are chieflly muscular, the muscles, by their contraction or relaxation.

constricting or dilating the calibre of these vessels.
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The blood throughout this arterial system is under pressure, and there-

fore, as it cannot escape from the aorta back again into the ventricle

owing to the semilunar valves, it is forced through the arterioles, which are

always more or less constricted, into the smallest vessels of the body

or CAPILLARIES which form a dense network round the living cells of

the body. The flow of blood in this network of capillaries can be

beautifully seen by observing the web of the foot of a living frog under

an ordinary microscope. The diameter of a capillary vessel is about

that of a red blood-corpuscle; its frail wall is composed of thin and very

fiat cells, one deep. The flow of blood in the capillaries is slow, the

rate being usually given as an inch per minute (though it must be remem-

bered that in no region of the body could the blood pass through more

than a small fraction of an inch of capillaries), but its most remarkable

character is that the flow is constant and not intermittent and jerky as it is

in the arteries. This change is brought about by the elastic character of

the arteries, just as the elastic bag in a cosmetic spray-producer changes

the intermittent pumping of the air by the hand into a continuous outflow.

The blood as it passes through the capillaries alters in character ; amongst

other changes it loses some oxygen and gains some carbon dioxide, so

that it becomes purplish (or venous) in colour.

The blood now leaves the capillaries passing into a number of thin-

walled venules, each a little larger than a capillary ; these venules unite

into small veins and these into larger veins in a branching system resembling

the arteries, only that here the current passes from branch to stem

and narrows as it travels heartwards. The venous blood from the

abdominal alimentary canal, the pancreas and the spleen, passes into

the portal vein, as has been stated, and this vein breaks up into branches

and these finally into capillaries in the liver so that the blood passing

out of the aorta into the abdominal digestive organs has to pass through

two systems of capillaries. But from other parts of the body, including

the liver itself, the blood passes from twig to branch along the veins

until finally it enters into one of two great veins or vena, ccrcce which

open into the right auricle. The veins are thin-walled compared with

the arteries, and also very much more distensible. An increase in pressure

which would make no apparent increase in an artery might increase

tenfold the calibre of a vein. The causes that operate in the flow of

blood in the veins are somewhat complex. First there is some back

pressure due originally to the heart. Secondly in every movement of

the body the muscles during their contraction press on the veins and urge

their contents heartwards. This is one of the reasons why exercise is

so beneficial and why animals, if they are kept on their feet too long

and bereft of natural exercise, show swelling of the veins of the leg or

even dropsy. Thirdly there is the suction which is exerted by the chest

in breathing. When the thorax expands not only is air drawn into the

lung but also blood is drawn towards the thorax along the great veins

leading into it. At the same time the midriff or diaphragm compresses
the contents of the abdomen and drives heartwards the blood contained
therein.

The blood when it reaches the right auricle is subjected to the same cycle

as when in the left heart. In the right ventricle however the muscular
walls are much thinner and less powerful than in the left, and the artery

arising from it, called the pulmonary artery, has within it a much
smaller pressure than in the aorta. The right ventricle contracts at the

same time as the left ; the tricuspid valve is closed tight and pulled
down ; a quantity of blood equal to that expelled from the left ventricle
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is forced into the pulmonary artery ; the ventricle stops ; the semilunar

valves close; and the blood in the pulmonary artery must perforce pass

onwards into a series of branches of which the first two into which the

artery divides are destined one for each lung. In the same manner as

already described a network of capillaries is formed which in this case

lines the air cells of the lung. Here a marked change is produced.

The blood which has entered the right auricle and ventricle and from

this has gone into the pulmonary artery, is venous ; here in the lung

capillaries it gives off some carbon dioxide and gains oxvgen so that it

changes its colour from purple to bright red. The capillaries pass inta

venules and then into veins. The flow of blood through the lung is

Fig. 52. Diagram of Circulation. (After Halliburton.)

sluggish, the pressure in the pulmonary arterv is small, and as the whole

system is inside the thorax the suction of the latter cannot count ; but

as the lung is continually shrinking and expanding the blood is worked

along, aided by back pressure, until it enters the great pulmonary veins

and then flows quietly into the left auricle. Thus the double circuit is

completed.

The circulation from left ventricle to right auricle is called the

GREATER Or SYSTEMIC circulation ; that from right ventricle to left auricle

is called the lesser or pulmonary circulation. The shortest time the

blood can take to pass through both circuits is 31 seconds in the horse;:

this, it must be remembered, is the shortest, not the average time.

A knowledge of this mechanism will explain the following peculiari-

ties of the circulation in, say, a limb

—

I. If a ligature be tied very tightly round the base of a limb, both

arteries and veins will be compressed, the blood in the limb will

be stagnant ; none will enter and none will leave. If the liga-

ture be tied less tightly so as to compress the veins and not
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the arteries, blood will enter the limb, but none will leave,

and, in consequence, the limb will swell up and become
dropsical.

2. If a vein is cut, blood of a dark colour will well up from the

wound in a continuous stream ; the bleeding can be stopped
by the application of pressure on the side away from the

heart. If an artery is cut, the blood will spurt out in

bright-red jets that keep time with the heart beats. In this

case the bleeding can be stopped by application of pressure

on the side near the heart.

We have now to investigate the significance of the pressure in the

systemic arteries and the changes which it undergoes. That such pres-

sure should exist is due to the fact that the heart is continually pumping
blood into the aorta and the elastic arteries, whilst the arterioles, by

their constriction, hinder the escape of the blood into the capillaries.

It is evident that the arterial pressure will rise

—

(a) If the force and frequency of the heart beat is increased, the

arterioles remaining the same

;

(h) If the arterioles constrict still further, the heart beat remaining

the same;
(c) If the force and frequency of the heart is increased, the

arterioles at the same time constricting.

The muscles of the arterioles are connected with the central nervous

system by two sets of nerves. In the first place fibres from the sympa-
thetic system called vaso-constrictor can produce constriction of the

arterioles ; in the second place there are nerves of uncertain origin which

produce temporary parahsis (inhibition) of the muscles and therefore

dilatation of the arterioles. These nerves are termed vaso-dilator.

Whenever an organ is called upon to act, more blood is required, and
this increaseu flow can be obtained by the simple device of dilating the

arterioles in the organ—the blood will flow in greater volume towards

the region of lessened resistance. A still greater flow can be obtained

if the arterioles in the organ are dilated, and the arterioles in other

regions of the body are constricted ; whilst an even greater flow can be

obtained by these changes in the arcerioles combined with an increase

in the force and frequency of the heart beat. The proper amount of

blood can therefore be regulated to a nicety. If the region requiring

the increased blood-flow were a large one, say the muscles of the limbs,

then if the arterioles of the muscles were simply dilated the resistance

to the blood escaping into the capillaries would be so greatly reduced that

the arterial blood-pressure would fall so much in amount that the blood-

flow through other regions, and particularly the brain, would almost
stop. This is obviated by other arterioles, and especially those in the

abdominal region constricting so that the lessened resistance in the

muscles is balanced by a greater resistance in the abdominal vessels.

This explains why, for instance, digestion of a liberal meal proceeds so

badly during violent exercise; the blood is flowing chiefly through the

muscles, and a much diminished supply through the digestive organs in

the abdominal cavity.

Investigation has proved to what an extraordinary extent the blood
pressure is influenced by changes in the arteriolar calibre of the abdominal
region ; in fact the major changes seemed to be conditioned by its state

so that the abdominal system has been aptly called the " resistance box "

of the circulation. If the constriction of the abdominal arterioles were
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altogether abolished the blood pressure would fall to such a degree that

death would result, even though the arterioles in the muscles and skin

were constricted to their utmost. This explains the pallid skin pinched

leatures and general collapse when inflammatory trouble occurs in the

bowel.
The actual pressure in the systemic arteries varies with each animal

and to a slight extent with each artery. If a vertical tube were connected

with one of the larger arteries of a horse the blood would rise in the

tube to the height of about 9 feet and, until clotting occurred, would

show oscillations at the same rate as the heart beat. It is the pressure

in the arteries which produces the quick jetting of blood which occurs

when an artery is cut and which is apt to give a false idea of the rate

of flow in tne intact artery.

General constriction of the systemic arterioles can be brought about

by the following means :—
T. Salts of barium which act directly on the muscles of the arterioles.

2. The drug, or hormone, adrenalin, which acts on the receptive sub-

stances of the arteriolar muscles.

3. The drug nicotine (in its first stage of action) which stimulates the

nerve cells in the sympathetic ganglia.

4. Venous blood, as occurs in asphyxia, which acts on the nerve cells

in the medulla oblongata in the central nervous system, where

vaso-constrictor impulses arise.

When general vaso-constriction occurs the resistance to the blood

escaping into the capillaries is greatly increased and, if the heart were to

beat at the ordinary rate, the arterial pressure would mount up to a

dangerous extent. In such circumstances however the vagus centre in

the medulla is stimulated and the heart is greatly slowed so that a

dangerously high pressure is avoided. Conversely, when the arterioles,

are dilated, either generally or only in the abdominal region, as occurs

when certain poisons enter the circulation, or if the blood pressure is

lowered bv extreme haemorrhage, the heart through the sympathetic system

is stimulated to greater activity whilst at the same time the vagus ceases

to act.

The arterial pressure in the lesser or pulmonary circuit is low and, as

it varies but slightly, and as these variations are dependent on what is

happening in the systemic circulation, they possess but little importance.

Pressure in the veins is always low, in fact in the great veins near

the heart a negative pressure may exist in which case if the vein wall be

cut, air may actually be sucked into the vessel.

When the left ventricle forces its contents into the aorta a pressure

wave is started which rapidly spreads through the branching arteries

and dies down before it reaches the capillaries. Much the same sort of

wave is seen in a long rubber tube in which water is flowing under a

little pressure (as in a garden hose). When a blow is struck on the tube

near the tap, a wave can be seen running along and the jet from the

nozzle can be seen to jump a very short time after the blow is given.

This pressure wave in the arteries is called the pulse and can be felt well

whenever an artery is near the skin and has a bony background. The
pulse, as felt by the finger, gives one the rate of the heart and the presence

or absence of regularity in the heart beat. The initiated can also draw

conclusions from the feel of the pulse whether "full" or "thready,"
&c., though it must be remembered that the veins which accompany the

aiterv have a share in giving rise to what is termed the "volume" of the
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pulse. The pulse wave is not single in character. Instruments for re-

cording the pulse and frequently the finger alone can detect a second

beat just after the crest has passed. This is the dicrotic wave and is

produced by the rebound from the semilunar valve when this closes and

the ventricle passes into diastole.

The Lymphatic System.

The blood, as it passes through the capillaries, does not come into

actual contact with the cells of the various tissues. The capillary, it

has been said, has an actual wall. This wall however is so thin that it

allows some plasma to leak throuEfh forming lymph which bathes the cells.

Fig. 53. Diagram of the principal group of lymphaiic vessels. (After Quain.)

The lymph is contained in the loose connective tissue around the cells

and all the interchange of nutriment,, oxygen, waste products, &c., which

takes place between the cells and the blood must be carried out through

this medium. When the pressure in the capillaries rises, as occurs in

local obstruction of the veins or in local dilation of the arterioles, e.g.,

inflammation, the amount of lymph increases, and may collect to such an

extent that the tissue becomes oedematous or dropsical. There is a very

slow circulation of this fluid for it can be shown to pass from the tissue

spaces into tiny thin walled vessels which run in clusters, join together,

and finally form an easily detected tube running towards the heart and
close to the spine. This is the thoracic duct and it empties its contents;

into a large vein near the heart. In their course the lymphatic vessels
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enter masses of adenoid tissue called lymphatic glands which are often

situated near joints. These glands come into prominence when the lym-

phatics happen to drain an area where inflammation is going on ; they swell

up and become painful. Thus an inflamed wound in the human foot will

produce swelling of the glands behind the knee and also of those in

ihe groin.

I'he lacteal vessel in the centre of each villus belongs to the lymphatic

s\stem and, as mentioned, its contents pass eventually into the circulation

through the thoracic duct.

When a drug or poison is injected subcutaneouslv it really is forced

into Ivmph spaces, unless bv accident it is introduced into a vein, in which

case its distribution through the body is rapid. Now, absorption from the

lymph spaces can occur in two ways. Firstly, the drug or poison may
diffuse into the adjacent capillaries and so reach the general circulation.

This occurs more readily the simpler the chemical constitution of the sub-

stance. But with substances of extreme chemical complexitv. such as

proteins, this diffusion is so small as to be practically absent and the only

path of absorption open to the substance is to pass in the very tai'dy

lymph-stream, through the various glands, into the thoracic duct and so

into the general circulation.

The chief factor concerned in the flow of lymph is muscular movement
which exerts an intermittent pressure on the vessels, and, as these possess

numerous valves all pointing heartwards, the lymph is forced along in

that direction. This gives us another beneficial action of exercise.

The peritoneal, pleural and pericardial cavities, and the svnovial

cavities in joints, may be regarded as potential lymph-spaces in which a

minimum of lymph is found in health. When the portal vein is partially

obstructed, the amount of lymph which can collect in the abdominal cavitv

may be estimated by the gallon; whilst collections of fluid in the pleura,

pericardial, and synovial cavities are generally the result of inflammatory

conditions.

AN EFFECTIVE LIME SPREADER.

F. E. Lee, Agricultural Superirdcudent.

The spread of knowledge in connexion with the modern treatment of

soils has brought into prominence the value of I'me as a soil amendment. The
use, however, of this invaluable material has been very much restricted

owing to the unpleasant conditions incidental to the spreading. The
illustrations below are taken from a lime spreadmg machine recentlv im-

ported bv Mr. R. G. Wilson,, of Lyndoch Park, Whittlesea. The machine
is simple in construction and is light enough in draught for a single horse.

The width between wheels is 13 feet, the axle being geared on to a .shaft

carrying 22 cog wheels, operating small square linked iron pullev chains,

6 inches apart, which pass through the box containing the powdered lime.

As the machine moves forward, the lime is drawn out by the links and is

uniformly distributed on the land.

The machine may be adjusted to sow from 2 cwt. to 2 tons per r.cre, a

higher speed-wheel being used for amounts over a ton per acre. The wide
spread permits of 15 to 20 acres per day being sown—with no inconvenience

to the driver. It is as well not to attempt to sow powdered lime on anv but
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a calm day. It might be further mentioned that the machine will not sow

stones, and, consequently, if lime is improperly burned or insufficiently

slaked, the larger pieces will remain in the box. Ground lime (crushed

burnt limestone) or slaked lime, as well as sand and other kindred sub-

stances, are readily handled by the machine.

FRONT VIEW, SHOWING REMOVABLE SHAFTS AND GEARING.

For travelling, where gates are not wide enough to allow a clear

•passage, the wheels are removed from the ends and fitted in slots in the

sides of the machine. The shafts may similarly be removed and fixed into

one end of the lime box. A pair of small trestles allows the changing of

the wheels to be made without difficulty bv the driver.

MACHINE READY FOR ROAD TRANSIT.

The makers of the machine are Messrs. Jack and Sons, Mavbole,
England, and the price of the machine in question, freight and duty paid,

landed in Melbourne, was ^21. If these or similar machines were to be

manufactured in the State it would give an impetus to the use of lime, the

effects of which would soon make themselves felt, particularly in the

southern parts of the State.
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GARDEN NOTES.

/. Cronin, Principal, School of Horticulture , Burnley.

The Tulip.

Tulips are hardy bulbous perennial plants, the species of which are

found native in various parts of Europe, Asia, and Northern Africa. The
si>ecies are numerous and variable. Having been in' cultivation for centuries,

i,a;nd considered valuable plants for gardens, they have been hybridised

to a great degree by florists with the result that an almost endless number
of varieties including types of different form, colouring, and period of

'blooming have been raised. The tulip is undoubtedly one of the most

beautiful of bulbous plants, and although producing its flower in spring,

the season of plenty in the flower world here, is worthy 'of cultivation where
the soil and climatic conditions are favorable. They were very popular in

Victoria some years back, and were cultivated largely by gardeners, amateur

and professional ; but for a time, their popularity and cultivation decreased
until it became unprofitable for nurserymen to stock them. The result was
that a number of the finest varieties were lost, and sufficient inducement was
not forthcoming to cause the importation of either the older standard kinds
or the newer florists' varieties. Of late a number of gardeners have again

taken up their culture and some beds of fine varieties are grown in the

gardens at Toorak and other suburbs of Melbourne where gardening is a

special feature in most of the large plnrp';.

SINGLE TULIPS. DOUBLE TULIPS.

The types of tulips most largely grown in England at the present time

are the Gesneriana, the so-called May tulips, and the late flowering or

Darwin types, of each of which there are numerous varieties. Various

species are also cultivated to a large extent, as are the early flowering types,

though not so popular as formerly, and the double and parrot varieties.

Soil—Propagation—Culture.

The most suitable s-oil is a naturally rich sandy loam that is thoroughly

drained. The plants thrive best in a cool situation that is protected from
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rough winds and hot sun, but require a fair amount of light for the perfect

development of the flowers. A site exposed to the morning sun, but
sheltered from the north suits them admirably. Although tulips delight

in a cool rich soil care must be taken in the selection of materials to produce
such conditions where naturally deficient ; the bulbs will not thrive if

manure is placed in their proximity. Poor soils are best enriched by the

addition of leaf mould or some fibrous surface soil that has been well mixed
with some thoroughly rotted cow manure. Heavy retentive soils may be
brought into fair condition by the addition of sand, ashes, or leaf mould.

Tulips are propagated from offsets of the bulbs and from seeds, the

former 'being the method of perpetuating certain varieties and kinds. New
varieties are raised from seeds. A plan that is found to be satisfactory

is to plant the large flowering bulbs about six inches apart in the rows 'or

patches, and set the offsets between them, thus insuring an increase without
specially providing a place to grow the young non-flowering bulbs. Seeds
should be saved as soon as they are ripe and stored until spring, when they

should be sown in boxes or small beds of light soil. The young plants

must be grown without disturbance for the first growing season. When
the tops die down they require to be lifted and planted where they are to

remain until they attain a flowering size.

Planting generally should be done early in autumn. To obtain border

eff'ects tulips are set in patches containing several bulbs, placed at a depth
of three or four inches from the surface, and from six to eight inches apart.

When planted in rows in beds the r-ows should be from twelve to fifteen

inches apart. The bulbs may remain undisturbed for two or more seasons.

When necessary to do so, they should be lifted as soon as the foliage

turns brown. The bulbs are stored in a cool dry place until thoroughlv

ripened ; when they should be cleaned and stored under cool conditions until

the planting season arrives. Care must be taken to prevent the bulbs being

heated during the resting season or they may perish.

A fair selection of varieties may be obtained from local seedsmen and
nurserymen during summer, the self coloured varieties of the Gesneriana

type being the best.

Flower Garden.

Cultivation of the surface soil
;
planting out herbaceous plants, bulbs,

and annuals ; sowing seeds ; and attacking insects and diseases as soon as

they appear, are important tasks at this season. An early and thorough

working of the soil is often more beneficial to garden plants than a heavy

manuring accompanied by slight cultiwation. Soil for the reception of

seed must be in a state of fine division to insure best results.

Chrysanthemums will demand attention about the end of the month

from cultivators who aim at the production of large blooms. The beds

should be again dug and manure, thoroughly incorporated, added if neces-

sary. A moderately rich soil is preferable to one containing an excessive

amount of stable manure. Plants of moderate, firm, and sturdy growth,

Wiiich will under fair treatment produce fine flowers of g'ood form and

quality will result from the former, while from the latter, the plantsi are

likely to be large and difficult to manage, and the flowers produced, gener-

ally coarse, overgrown, and devoid of grace and colour.

A few of the varieties distributed as novelties by the nursery trade last

season are worthy of being added to good collections, and include " Hamil-

ton," " Mrs. Phillips," "Beauty of St. Kilda," "Mrs. J. C. Neill " and
" Amy Laidtnan."
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Novelties of promise offered for sale this season are:—"Rose Pockett,"
"W. M. Moir," " Mrs. C. H. Tottv," "Lady Dudley" and "Mrs.
Emily Austin."

Roses should on the appearance of aphis or mildew be promptly sprayed
with a strong tobacco wash in the case of the first named, or dusted with
flowers of sulphur while the foliage is wet with dew in early morning for
the latter. Growth buds that are developing out of place should be rubbed
out on appearance. A fairly open and well spaced set of new shoots should
be aimed at.

Kitchen Garden.

September is a busy month in gardens where a succession of fine vege-

tables is desired. The soil must be persistently worked to preserve
moisture, destroy 'or prevent weeds, and assist the young crops by aeration.

Seeds of various vegetables must be sown, growing crops thinned, and
transplanting performed as occasion demands.

The old method of cultivating tomatoes by sowing the seeds where the

plants are to remain and gathering what produce may result without atten-

tion to training and feeding the plants is rapidly disappearing. It is

found that to grow good crops of this excellent fruit a ?.ystem of early

raising of plants, combined with staking and training, and the use of ferti-

lizers to feed the fruit is necessary. Under this system crops of fine

appearance and quality are produced early in summer when the fruit is

specially valuable. The seeds are sown early in August in pans or boxes
of light soil, and placed in heated frames to germinate, and grow the young
plants for a time. Seeds are sown thickly. When the voung plants are

fit to handle they are transplanted into flat shallow boxes containing light

soil, and grown on for a time under the warm conditions, being gradually
hardened to fit them for planting out about the beginning of October. The
various transplanting tends to produce stocky and sturdy plants with a dis-

position to early bearing. Many market gardeners near ^Melbourne have

abandoned the raising of plants in hot bed frames, finding it to be more
profitable to purchase the plants from nurserymen who raise them in im-

mense numbers in hot houses and are able to sell them at reasonable rates.

About 3,600 plants are required to plant an acre when set out four feet

l>etween the rows and three feet between the plants in the row, a distance

that allows room for development and cultivation. Each plant is set out
at the base of a stake that has been driven firmly into the ground, and is

trained to a single stem by some growers—to two or three stems bv others

—

and the shoots tied to the stakes as they develop. All lateral growths are

pinched off as soon as they appear, the flowers alone being allowed to re-

main. When the fruit is setting freelv a mulch of stable manure is applied
or a rapid acting fertilizer is worked lightly into the soil. Blood manure,
dessicated night-soil, and sulphate of ammonia are used by market gar-

deners, the preference being determined bv the character of the soil. After
the fertilizer is applied irrigation follows if the conditions are hot and dry,
the surface being cultivated as it dries to conserve the moisture. Experience
shows that a moderately rich soil is required to grow the plants strongly

enough to bear heavy crops but that an excessive amount of manure in the
soil when the plants are set out produces large leaf growth, and checks
early bearing. Popular varieties in the metropolitan district are:—Early
Large Red, Earliana, Keys Prolific. Chalks Early Jewel and Early Jersey.

Celery also needs special treatment to insure a supplv over a long
season. It requires a deep cool and rich soil, and abundance of water
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during the growing seasan. To secure an early supply, seeds should be

sown in August under the same conditions as advised for tomatoes. In

October seeds may be sown in beds in the open ground for transplanting

later. From tAvo sowings at the periods mentioned several transplantings

mav be made. The early plants should be transplanted into boxes or

shallow beds of light, fairly rich, sioil as soon as they are about an inch in

height allowing a space of four to six inches square to each (plant. They will

require to be shaded after transplanting until established, and liberally

watered during drv weather. When six inches in height, stout and stocky,

the plants must be carefully lifted with a ball, or rather square, of soil

attached, and planted in the trenches ox beds prepared for their reception.

The common practice, and undoubtedly the best for early planting, is to

set celery in trenches where a supply of water is available to give the

swamp-like conditions under which the plant is found growing naturally.

Trenches are diig to a depth of about a foot, and a liberal dressing of

manure is placed at the bottom; some of the surface soil is replaced over

the manure, and water sufficient to thoroughly settle the whole is applied.

When fairly dried the trenches are fit for the reception of the plants.

Trenches that will accommodate two rows of plants, allowing about one
foot each way to each plant are found to be the most economical and easih-

managed. During the growing season abundance of water is necessary, and
the plants must be kept free from weeds. Late crops may be grown without

digging deep trenches, but in all other respects similar treatment is neces-

sary.

Celery is blanched by excluding light from the stems of the plants. It

should be done about a month before the plants are ready for use. Various

means are adopted, the most common teing to draw the earth up to the

plants, burying the stems in the process. Tying brown paper around the

stems, enveloping them in drain, pipes, or fixing boards close to the plants

in the rows, to exclude light, are other methods more or less in use. Which-
ever course is adopted the tops and growing centre must be preserved clean

and in full sunlight. With a succession of plantings celery may be had
in rrood condition for several months.

INSECT PESTS IX FOREIGN LANDS.

Seventh Progress Report by Mr. W. W. Froggatt, F.L.S., F.E.S.

R.M.S. Cliiiia, Red Sea, 23rd May, 1908.

I have the honour to furnish you with a brief summary of my investi-

gations since I posted my last at Constantinople.

I left that town on the evening of the 30th of April bound to Cyprus,

via Smyrna and Beyrout, reaching the former town on the following day,

when 1 went ashore and went through the markets where everything under

the sun, from old weapons to fruit and vegetables, can be purchased.

All the vegetables were of the same kind and quality as those in the

Stamboul markets, to which Smyrna sends a large amount of produce.

At Beyrout the cultivation of the mulberry is the chief industry, and
the whole valley of the Dog River, and for some miles beyond the town,

is nothing but mulberrv plantations, while there were scores of silk reeling

machines and primitive hand looms for weaving in the houses I passed
through. A large quantity of fruit and vegetables is grown in the
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neighbourhood, and the whole valley is dotted with wells and pumps for

iirigating the land. Large quantities of loquats, some of rather fine

quality, were exposed for sale in the markets
;

green cherry plums were

also sold in large baskets. The large oblong Jaffa oranges were plentiful,

with several small and poor varieties. All the trees in the gardens of the

town were covered with nets to protect them from the birds. Very small

cucumbers and immature young squashes, with quantities of slender

French beans, were the chief vegetables.

Early on the morning of the 8th May we anchored off Larnica, where

T joined forces with Mr. Clement Reid of the British Geological Survey,

who was visiting the island of Cyprus to report upon its water supply.

I travelled in his carriage to Nicosia, a distance of 26 miles, over a most

barren strip of white chalky mud and limestone hills and valleys. Where-
ever there was a bit of land it was planted with barley ; but until we
came within a mile of the capital there was absolutely no shade or trees,

except a few Australian wattles planted round the Rest Houses and Police

Stations. As soon as we arrived I presented my credentials to the Director

of Agriculture (Mr. Saracomnos) and made an appointment to go out

next morning and see the methods they adopted for catching the young
l(x:usts. The same afternoon we attended a reception at the High Com-
missioner's, and left our cards. Next day I had an interview with Sir

Charles King-Harmari at Government House and obtained his authority

to get Mr. Bevan, Assistant Director of Agriculture, to go round the

agricultural centres of the island with me.

With Mr. Saracomnos I drove out to the low, scrubby hills where the

I(x:ust-catchers were at work sweeping the ground with large calico nets

shaped in front like a lx>w, so that the flat side was drawn over the

surface of the ground, and the young hoppers fell into a small bag-like

appendage at the bottom of the net, from which they were shaken into

a small bag that the hunter carried tucked into his belt. We then went

down to the Government Camp and saw the method of buying them by

weight from the hunters, who receive a slip giving the amount due to them,

which they present at the Treasury for payment. The accumulated catch

is shaken into a large sack which is finally emptied into a pit of quick-

lime and covered up. Since the time of the British Occupation of Cyprus
in 1879, active operations have been carried on against the locusts that

Ijreed in the rough barren lands of the island, and which, under Turkish

rule, often devoured the greater part of the crops grown on the island.

At first, attention was turned to the collection, and destruction of the

eggs, and a tax of 7 to 8 okes of eggs (i oke rr 2i lbs.) had to be
paid to the Government bv every able-bodied man on the island. This
collection started on the ist of June, and by the end of the year 138,422
okes of eggs had been brought in and buried. Each pod of eggs was
found to contain from 30 to 35 eggs, and each oke contained from 450
to 500 pods, so that the quantity of eggs destroyed made a total of two-
thousand millions. In spite of this work being carried out, the locusts

did not appear to decrease in the following year, and the natives lost

heart. In 1881 it was decided to use Mr. Richard Muttei's methods
of pits and screens, and this was the plan adopted until 1897, when an
income tax was made law, and the revenue derived was used for the
expense of killing out the locusts. Screens were erected and pits dug
along the line of march of the locusts as soon as they emerged from the

eggs and began to feed. Thev were driven against the screens, from
which they fell, and moving downwards encountered the pits into which
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they tumbled. Men with spades covered them over with earth, and
trampled them down when full. In 1883 the Government employed
2,631 men on the work of locust destruction, and 7,543 screens were in

use, most of which were in 50 yard lengths. In the following year

11,085 screens were in use, when the sum of money expended in this work
reached to ;^i4,746, and between the years 1881 and 1886 the sum of

^^66,841 was spent on this work.

In commenting on this expenditure, the Commissioner in his report

says :

—

" Large as this expenditure may seem, it is certain that it has already been
recovered by the island many times over, in the value of the crops saved. Assuming
that only y^ of the wheat and cotton, and ^ of the barley and oats would have been
destroyed, had no vigorous measures been taken to destroy the locusts, the loss to the
island would have amounted to ^^80,000. These figures are derived from the
estimated value of the crops based on the assessment of the tithes of the years
1882-83-84."

P>om this date the Government had the locust plague well in hand,
and the operations were reduced and the expenditure fell to ;^3,598 in

1894, though it rose again to jQ-] .000 in 1896- At the present time the
only method adopted is the catching of the young hoppers with nets as

previously described, and the amount expended has dwindled, so that the

income tax has been relaxed. I am informed on very good authority,

however, that it must be also taken into consideration that, since the

British occupation, a very large area of land in which the locusts laid

their eggs, has been broken up for cultivation, so that they have been
driven into the barren lands where they can be much more easily dealt

with than in the first years of the crusade against them.

On the loth May, accompanied by Mr. Bevan, I left Nicosia and
travelled in a coach and four horses across the island to the town of

Limasol, the centre and port for the wine and carob bean industry. This
was a distance of 55 miles ; the road was over rolling low chalk and marl
lands for the first ten miles, and then we were well into the carob and
olive tree country. The carob tree grows on very poor soil beyond the

area of irrigation, and is apparently as hardy and long-lived as the olive

tree; the trees are all grafted, and the beans are picked about the end
of June. The date upon which the picking is to commence is fixed

by the High Commissioner, on account of the fact that the ownership of

the trees is so complicated. Many of the trees belong to persons who do
not own the ground on which they grow, and if they were allowed to

gather the harvest at any time, there would be some trouble. In 1906
there were 44,965 tons of carob beans exported from Cyprus valued at

^^157,452; most of these are ground up and made into cattle foods, at

least half of the crop going to England. There is a wild species of this

tree growing upon the island, but the pods are of no value; by the natives

it is distinguished from the cultivated form by a Greek name, meaning
" Sent by God " otherwise, self-sown. I believe that at one time it

was proposed to plant the carob tree in the dry parts of Australia, and as

a tree capable of growing such immense crops of edible beans in our stock

country, I think the experiment could be revived
;
young plants or seeds

-could be easily obtained in any quantity from the Forestry Department
of Cyprus. The olive trees in some parts of Cyprus are very old, so old
that in many places the central portion of the tree has rotted out, and
each angle has grown round, forming a bunch of three or four trees.

These are said to be in many instances four to five hundred years old

;

yet when we passed through them they were one mass of bloom, and as
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vigorous looking as tlie vounger trees. However, as most of the land
suitable for olives will grow vines, they do not grow enough olives for

local consumption, and some olive oil is imported.

We arrived at Limasol late in the evening, and called upon the Dis-

trict Commissioner who had arranged to send us mules to Plateris to take

us over the mountains. On Monday morning we started up through the

foot hills covered with vines—for the natives, plant their vineyards up to

the very top of the mountains, on slopes so steep that it is \\onderful how
(hey can gather them. All day long we met caravans of muleteers with

their animals carrying a pigskin of wine on either side of the pack saddle.

As they treat most of their wine with gypsum, and often paint the pig-

skins on which they carry it to market, with a coat oi tar, some of the

native made wine has a somewhat strong flavour, but there is an English

Company which has taken up the wune-making industry and the export

of an improved quality has resulted. In 1906 there was an export of

36,281 gallons of Commandaria, worth ^1,993, and 878.059 gallons of

other kinds of wines worth ^^20,487. The greater part of this wine

goes to Egypt, though the Company makes shipments to England, and
Germany. We stopped at the village of Perapidha, where next morning
some of the Greek villagers brought me specimens of a small moth grub

that was eating off the buds of the vines. Odium is very bad on these

high lands, and the Government imports large quantities of sulphur and
distributes it at a very low rate, or free, to the vine groAvers, but thev are

only just beginning to take the matter up. Later on I found a very
curious leaf gall upon the vines which at first sight appeared exactly like

leaf galls of phylloxera, but on closer examination appears to be caused
by a leaf mite. Cyprus is one of the few vine growing places in the

world where phylloxera has not been discovered, and since the British

Occupation, no plants of any kind can be imported from countries where
that disease is known to exist.

On the Tuesday night we camped in the Summer Government House on
the top of Mt. Troodes (6,000 feet above sea level), occupied bv the Com-
missioner and his staff later on in the season. Next morning by winding
side tracks we rounded Mt. Olympus still covered with snow, and turned

down the great Athalassa valley. The first village we stopped at,

Prodromus, is the highest up the mountains on the island, and confines its

attention to growing apples. Here, as everywhere else, we found the trees

covered with the nets of a small " web worm," a Lepidopterous larva that

does a great deal of damage. There is another one in the pine forests

that often strips the young pine trees of their needles and covers them
with masses of its nets. There was also a large borer in the branches
of the apple trees, but the owner said they were only found on the hill-

sides. At mid-dav we came into the village of Pedoulous, also perched
on the mountain side. It has very rich black soil, devoted to cherry and
mulberry trees, but as in the upper village, though they were all irrigated

from the river coming down the valley, there was no attempt to prune or

cut any dead wood, and many of the cherrv trees were an immense
size.

From here, downwards, we passed through many small villages built

along the cliffs, our path sometimes winding over the flat earthen roofs of

the lower houses. At dark we had reached the bottom of the valley,

and at eight o'clock entered the Turkish tow^n of Lefka where all the

oranges on this side of the island are grown. Here we stopped at the

Police Station, as there was no hotel or Rest House in the town. Next
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morning, under the guidance of a " zaptich " (Turkish policeman) we
went through a number of the orchards, which in most cases were regular

thickets, as young trees had been planted, or seedlings had grown up, all

through the place among the older trees. The oranges had been nearly

all gathered, but still there were some on the trees, and a great number

on the ground. Those upon the ground had been all cleaned oi their

contents by the rats, and were simply skins. I could find no signs of

fruit flies, nor could I find out from the owners if they ever suffered from

the pest ; but red scale w^as very common, and did a good deal of damage
all through the orchards, and is just as plentiful in all the gardens about

Nicosia. From Lefka we rode to the railway terminus at Mulfore, and

returned to Nicosia that afternoon after a very interesting trip across the

island.

The Forestry Department in Cyprus is a very important institution, as

there is a great deal of the island that is treeless, while the high mountains

are covered with fine forests of pines. Mr. A. K. Bovill, who has charge

of this work, has planted a great number of different species of Australian

trees, chiefly Eucalyptus and Acacia, and at Athalassa has a large area of

barren marl and chalk hills covered with thickets of young wattles which

are growing well in very poor dry soil. He is extending this every year

and hopes before long to supply the towns w'ith firewood. At present,

round all the towns, they have no firewood, importing charcoal and using

a small prickly shrub {Poterium sfinosum) that covers the low hills, to do
all their cooking and baking.

In the island there are about a quarter of a million goats and as there

are no fences they are shepherded through the forest and open lands, and
supply food, milk, cheese, butter, skins for boots, hair for ropes, bags,

&c. As soon as the foresters enclose areas for planting, the villagers

cry out that they are being robbed of their free range. The Forestry

Department says that the goat, from the amount of trees it destroys, is its

greatest enemy, but the goat is a vested interest that has to be considered

in all forest work. There is about the same number of sheep in the

country, usually shepherded with the goats. They belong to the fat tailed

variety, the tip of the tail being twisted like a corkscrew, and most of

them are black or piebald. Their wool is almost hair, and the best is

worth only about 6d. per lb. The Department of Agriculture is trying

to improve the flocks, but finds it very slow work.

The following day I left Nicosia at 6.30 a.m. for Famagusta. and

reached there at 10 a.m. I called upon the District Commissioner (Mr.

Travers) who very kindly placed one of his staff and a coach at my dis-

posal to inspect the orange orchards of this district about three miles

outside the town. The soil of this orchard district is very fine sandy

loam. It is all under irrigation, the water being drawn up from wells

about 20 to 30 feet in depth by the old wheel and earthenware jars,

worked by a mule. The trees are planted in deep basins about 9 feet

between each tree, and the water is distributed from the main channels.

For about five months thev do not need to use water but later on once a

week and, when the crop is on the trees, twice a week. They could nrit

understand how we could grow oranges anywhere without regularly

v.atering the trees, as they have little or no rain for six months when the

crop is ripening. The trees are budded in a very primitive manner, but

all the best oranges and pomegranates are grown in this district. They
are quite as large and well flavored as any of the Jaffa oranges that come

into the market at Constantinople, and besides the long oval form there is

a large hemispherical one just as fine. The Commissioner told me that
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the oranges from this place took the first prize in London at the Show.
Though JNIr. Saracomnos told me that fruit fly was a common pest

in these orchards, the growers did not seem to think mucli about it. The
" disease '' as they call it, that did an immense amount of damage to

their trees, and is still very bad, is our common red scale {Aspidiotus

auranti). This scale is very common all over the Cyprus gardens,

attacking roses, and I even found it on wattles. They are now painting

che tree trunks with lime wash, and they do a little spraying after seeing

the results of experiments by the Department of Agriculture; but, as one

orchardist said, " The Good God sent it, He will take it away," and
this is the attitude of both Greek and Turk in the East. In 1906,

8,431,217 oranges, valued at ^6,056, were exported from Cyprus, chiefly

to Egypt, while in the same year 42.374 cwts. of pomegranates, valued
at ;^8,io7, were exported.

A good many mulberries are grown in some districts and the Depart-

ment has encouraged the growing of silkworms by seeing that all the seed

(eggs) imported is pure ; most of this is sold in the cocoon, but a certain

amount is made into native silk with hand looms in Nicosia.

I left Cyprus for Port Said at midnight on the 15th and reached there

early on the 17th, catching the train to Cairo at 8 a.m. and reaching the

latter place at 2 p.m. The next morning I went to the offices

of the Khedivial Agricultural Society, where I met Mr. ¥ . C. Willcocks

(Entomologist to the Society), Mr. Balls (Botanist), and Mr. Hughes
(Chemist). This is a private Society, but is supplemented with a sum
of money from the Government to pay the salaries of the officers, who
have well fitted laboratories and an experimental garden, where experiments

in breeding cotton are carried on in conjunction with other crops. I went

through their collection, and also over their plots. We called upon Mr.

Brown who is in charge of the Gardens of the School of Agriculture, a

separate Institution, the Director of which (Dr. Fletcher) I met on the

iollowing day.

The worst enemv of the cotton all over Egypt is the bollworm {Earias

znsulana), which lays its eggs upon the square, and the young caterpillars

6urrow into the small boll, damaging it, so that it falls off and never

reaches maturity, much after the same fashion that the larva of the

American boll weevil does in the United States. The moth is a very

handsome little green creature, and the species found feeding upon
cotton growing at the Hawkesbury College, and also at Moree, and de-

scribed in the Agricultural Gazette of Xeic South Wales as Earias fabia

(1903) is identical with this variable and widely distributed species.

The fruit industry is very poorh represented in Cairo; most of the

best oranges are imported, and it is very curious that while there is some
red scale upon the orange trees here, the common and by far the worst
scale of the citrus trees in Egypt is the round .scale {Aspidiotus flcus), the
fruit often being thickly encrusted with the scale. There is quite a
number of apricot gardens around Cairo, but the trees, apparently all

seedlings, are let to run wild, and though they are irrigated, the fruit

is very small and is gathered by shaking the trees and gathermg it out of
the dust. In the market there was a great quantity of fine vegetables
of all kinds, and on several stalls I saw bundles of vine leaves for
sale; the seller told me that the Arabs slice them up and eat them
with rice.

I visited the Survey Department where I saw all the plans of the Nile

Delta lands, with their thousands of little plots of freehold land often
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only 3 yards wide and a couple of hundred yards long ;
yet each keeps a

farnily.' At the Veterinary Department I met Mr. Littlewood who gave

me some notes on the many diseases that attack the stock, and said they

had not the least idea of the number of sheep or horses in Egypt, but

roughly there were 718,000 cattle and 781,000 buffalos on the returns for

1907.
'

Great numbers of all kinds were imported every year for food,

and 44,000 camels were also imported from Asia for food last year. In

going through the Entomological collection, while Mr. Willcocks had no

specimens of the fruit fly Dacus longislyliis that has been several times

recorded from Cairo, I found he had a number of specimens of our

Mediterranean fruit fly {Halterofho?a capitata) which, as far as I know,

has never been recorded from Egypt. These were bred from Egyptian

oranges.

As I was informed that the conditions of cultivation all over Egypt

were the same, and I would have had to remain six days longer in Cairo,

if I missed the next mail boat, I took my passage in the R.M.S. China,

and reached Port Said late on the 19th, transhipped at Aden into the

R.M.S. Oriental on the 24th, and should reach Bombay on the 29th.

I expect to be there two or three weeks, then go to Ceylon, and after a

week at the Entomological Station, leave for Australia.

riTROX :\[ELOXS.

The produce of two citron seeds is shown in the accompanying illustra-

tion. They were sown by Mr. F. Hanney, ofi' Centre-road, Clayton, on-

new sandy soil that had only been worked for twelve months previously.

The soil had been twice manured with horse and cow manure mixed with

farm-yard manure at the rate of five cwt. to the acre. The total weight of

the eighteen melons was 725 lbs., and as the space occupied was 20 feet by

12 feet, this would average 58 tons 14 cwt. to the acre. The seeds were

planted on the 3rd September, 1907, and until the melons were picked on

the 23rd May, 1908, the plants only received 50 gallons of water.
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EFFECT OF "POLLARDING" OAK TREES.

/. JoJmstone, Officer In Charge of State Plantations.

Recently I inspected the deciduous trees growing in Sturt-street,

Ballarat. I found them badly infested with scale. Spraying and painting

experiments had been tried, but proved unsatisfactory. Some of the trees

were pollarded a few years ago and the limb stumps ha\e produced a dense

young growth ; on some of this growth I found scale. As the scale is fond

of young wood growth it is only a matter of time when this newly-formed

head growth will be as bad as the trees were before they were headed back.

Most of the oaks that adorn this street are' of a fair age, and possess

sturdy trunks and spreading branches. Some of the umbrageous specimens

exhibit in their head growth the much-admired gnarled storm-beaten appear-

ance—a charm that adds to the beauty of the statuary decorations. De-
prive the stems of such limbs worked out by Artist Nature and the cheer-

fulness and variety of the street life will be lost and the " stumped " stems

will become cripples and artificial dwarfs.

Sun-shade trees are too often neglected until they have attained their

utmost limits and passed beyond the science of the judicious pruning which

is in harmony with nature's laws. There are people who believe that trees

cannot grow properly unless thev are controlled by constant butchery. This

is against the laws that govern vegetable growth. When operating on shade-

production trees to make them suit their allotted growing space, care and
judgment should be exercised, based upon cause and effect—two principles

which should be founded upon an artistic recognition of what the tree is

to be in the distant future.

Healthy oaks can be " pollarded " when young and full of sapwood.
In the forests to make well figured grain, polling is done—that is, the tops

of the young trees are cut off. This causes the fibres to twist in their efforts

to send out a new growth. From these twists we obtain our well-figured

and highly ornamental oak timber. "Pollarding" or "stumping" the

oaks in Sturt-street, where conditions are different, should not be done. In

these trees the formation of heart wood has long since commenced, and is

now a fair thickness both in stem and limbs. By the removal of such limbs

the sap flow w-ould be disarranged, and the action of the root growth

seriously checked, hence the death of the fibrous roots^—the servants of the

leaves. By exposure of the inner wood on the stump ends a way is made
for germs of rot that are ever in the atmosphere to enter and soon fungoid

diseases would follow. Though these diseases would be active the

effects would be invisible for a long time.

It should always be remembered that all shoots are connected with the

roots. Removing the head growth sickens the roots and weakens the vege-

tative powers of the tree, and the heart-wood becomes brown by decay.

Such timber—if taken in time—is valuable and much sought after for

cabinet work, but if allowed to stand, as it should be in Sturt-street, it

would soon be turned into a breeding place for white ants.

I fail to scfe what can be gained by removing the head growth as the

stem stimips wdll send out a young growth that will in a few years' time

afford better food for the scale than would the older ones if left on. If

the old head growth is allowed to remain, an active man could do good

work by regulating the growth and removing undesirable twigs and

branches, and at the same time spraying with kerosene, &c., when required.

I have seen young oak trees which four vears ago were covered with

scale and to-dav are free from it. If trees are kept healthy, when
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they grow up and start to mature the scale will disappear, or almost so.

Oaks with large leaves are more subject to the scale than those with smaller

leaves. The goldfinches are the greatest enemies the scale has. It is

wonderful to see how well they can clear an oak tree.

ERADICATIOX OF BRACKEN.

Alfred ]. Ewari, D.Sc., Ph. D., F.L.S., Government Botanist.

The fronds should be burnt off if possible. If not cut off and used for

bedding, or dried and burnt in heaps, they may be ploughed in if the land

is at all poor in humus, but are then apt to be raked out again with the

rhizomes.

The land should be ploughed as deeply as possible, and the rhizomes

near the surface raked out in rows by a horse rake and then into heaps. If

chaffed with hay, especially after steaming, and placed in a silo the rhi-

zomes make good nutritious food as they contain much starch. The fodder
should not contain more than 10 to 20 per cent, bv weight of the rhizomes
since they contain large amounts of tannin and ot'her as.tringents and by
thenrselves are impalatable and injurious in their action on stock. The
molment the land is clear and fairly well broken up, potatoes should be
planted and repeated a second year, or the first crop should be followed by
drilled maize or some other green crop which can be worked between the

rows while young and which when older covers the ground with dense leafy

foliage. In this way a small but immediate return can be obtained while

the land is ibeing cleared, but in any case drainiage will be necessary if the

land is at all wet or sodden. Bracken land usually needs liming, half to

one ton per acre, or even more when first broken up, and within two or

three years needs ordinary farmyard manure. Phosphates will only be

needed later on when grain is grown. The above plan has succeeded very

well oni bracken land near Melbourne, an immediate profit being secured

from newlv broken bracken land.

THE PROCLAIMED PLANTS OF VICTORIA.
{Continued from page 480.)

Alfred J. Euart, D. Sc., Ph. D., F.L.S., Government Botanist ; and

J. R. Tovey, Herbarium Assistant.

The Pitch Weed.
Madia sativa, Mol.

This erect annual, with opposite or alternate narrow pointed leaves,

and small yellow heads of flowers is obnoxious on account of its sticky

hairs, and though not of any appreciable economic value is only locally

abundant or troublesome. It has been proclaimed for the shire of

Violet Town.
The plant is a native of Chili, but probably reached Victoria via Europe,

where it is sometimes grown for the nutty cooking oil extracted from its

seeds. Since the seeds do not appear to be long lived, and the plant is an

annual, it is easily kept under by cultivation and hoeing, if care is taken to

keep waste places, and the edges and borders of fields clean. The plaiii

may be largely pulled out of pastures by using a closely toothed horse rake

or scuffier after rain before it has ripened its seed.
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FIFTH PROGRESS REPORT ON VITICULTURE IN
EUROPE.

{Continued from page 479-)

F. dc Cast ella. Government Viticulturist.

Almeria and the Shipment of Fresh Grapes.

On the 12th December I arrived at Almeria (pronounced Al-meree-a)
by steamer from Malaga. We passed without calling at the small seaport

of JNIotril, chiefly remarkable as the principal centre of sugar cane culture

in Spain, nestling under the brow of the Alonjarras mountains, a branch

of the snowtopped Sierra Nevada range ; the climate is if anything milder

than that of Malaga.
When approached from the sea the town is one of the most picturesque

I have seen, the old Moorish citadel standing out boldlv against the back-

ground of rugged mountains so dry, rocky and barren as to be iinfit for

any form of cultivation. The only vegetation on them is a little Esparto

or Alfa grass, an important article of commerce used in England and
other countries in the manufacture of paper, which furnishes a means of

livelihood to those who gather it.

Almeria is so widely known on account of its fresh grapes which,

packed in granulated cork in barrels, are shipped to all parts of the world.

This important industry is another striking example of the specialization

which is so noticeable a feature of modern European viticulture. Scarcely

any wine is made and no raisins are dried in this neighbourhood, but every

available acre where there is sufficient soil, and where water can be brought

to it, is planted with vines wliich bear the grapes which ha\e made this

port famous.

The Almeria table grape industry is worthy of serious consideration by

Victorian \inegrowers. The chief cause which has contributed to its rapid
expansion of late years is the remarkable keeping qualities of the Ohanez
grape—the leading variety cultivated. When packed in cork dust it

withstands the attack of moulds and shipped as ordinary cargo it is trans-

ported in good order on voyages of several weeks' duration. Objection is

sometimes taken to it as being tasteless and leathery compared with many
of the magnificent table varieties of recent introduction. This is true, but

the proportions the industry has assumed and the way it has displaced

others in Southern Spain are proof of its remunerative returns in localities

suited to its growth.

The Ohanez has already been introduced into France; and the French

authorities have recenth' studied the question with a view to encouraging

the cultivation of the (Ihanez. It ripens its fruit, however, too late

for the French climate, otherwise it would no doubt be grown on a large

scale in that country. As it is/, its cultivation has not proved a success.

In Victoria its successful growth has far brighter prospects. In the

northern portion of the State, quite as warm in summer and autumn _
!S

Almeria, there is no doubt as to its ripening as well as in Southern Spain

;

consequently it is worthy of a trfal in our warmer districts.

As regards markets we would have several advantages. The sixmonths

difference between the seasons of the northern and southern hemispheres

10206. S
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causes our grapes to ripen at the time of vear when there are no grapes

obtainable north of the equator. The industry would not have to fear

European competition. Our proximity to India, China, and Japan, as well

as other countries in the Far East should give an accessible outlet

for large quantities of fresh grapes. Even now Almeria grapes are shipp>ed

as far as Singapore and Java, w'here they arrive during the winter months;
but from Australia they would be landed in early summer, a period when
a brisk demand can be reasonably depended upon. The possibilities iii

the way of shipment from Victoria of fresh grapes to the Far East are

enormous, and requires the serious attention of growers.

GENERAL VIEW UNDER THE PARRALES AT VINTAGE TIME.

The history of this industry is interesting. According to the mono-
graph on the Ohanez grape by F. Ridhter in Messrs. Viala and Ver-
morel's Ampelography, this variety is an ancient Spanish one, probably
a spontaneous seedling found among the wild vines at the time the

Christians returned as conquerors to Almeria after the expulsion of the
Moors in the reign of Ferdinajid and Isabella in the 15th century. The
opinion, often held by the local residents, that it originated near Ragol and
la Daira, .seems therefore to be incorrect. The remarkable keeping qualities

of the grape led to its extensive propagation, and the industry has con-

tinually expanded.

In 1900 nearly 900,000 barrels (each containing 50 lbs. nett of fruit)

were shipped from Almeria, chiefly to England, Germany, and America;
by 1902 the shipments had increased to over 1,000,000 barrels; and at

the time of my visit the 1907 shipments had reached the astonishing total

of 2,443,333 barrels, and a few more had yet to be forwarded. Last

year's crop would thus amount to some 2% million barrels. The demand
for land on which to plant vines has been .so considerable that even that

formerly used for market garden purposes is now converted into parrales ;

in consequence of this, vegetables are scarce and dear in Almeria. So
important is this grape shipping industry that the forwarding of minerals

—immense quantities of which leave the Sierras annually via the port of

Almeria—is often suspended during vintage time.
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The district is a most picturesque one, rendered so by the parrales,

or overhead trellises of vines and the prickly pears or chombos, which

abound everywhere. This plant is to be seen everywhere throughout An-

dalucia, but Almeria wa;s the first place where I found it planted in

regular lines and treated as a fruit tree. It is true that cultivation was

much simplified, as the prickly pear will thrive in land too dry for weeds

to grow.

PARRALES BEFORE PRUNING, SHOWING SYSTEM OF TRAINING AND
ARRANGEMENT OF WIRE.

The chombo plays a large part in the bill of fare of the poorer classes.

The fruit is verv different though from what we are accustomed to here,

being much larger and more succulent. One variety in particular is much
esteemed. I was assured by a local resident that if it were known in

Paris or London it would be considered a great delicacy. I noted, never-

theless, that the chombo seldom found a place among the fruit served at

the hotel tables.

The vineyards are situated on the almost level land in the valleys

which wind about among the j-teep rockv hills, following the course of the

river, and of the smaller creeks which feed it in winter, though they are

dr\- during the summer months. The railway line to Guadix and Granada
runs for many miles through picturesque parrales or high o\erhead trel-

lises which are unique in construction and arrangement and give a special

character to these vineyards not easily forgotten.

Several other localities in Southern and South- Eastern Spain also ship

fresh grapes. Alhaurin and Coin, near Malaga, have already been re-

ferred to. (See Fourth Repoxt.) Further round the South-East Coast,

near Alicante, this form of viticulture is an important industry ; but

Almeria is, without doubt, the most important centre, and the one where
it can be studied to greatest advantage.

s 2
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Climate and Soil.

The climate is warm and very dry—so dry that without irrigation the

grape shipping industry would not be possible. I was not able to ascertain

the average annual rainfall, but it cannot be much over 12 inches. Last

year only io| inches were registered, whilst a couple of years back it was
only 8 inches. Long periods without any rain are of frequent occurrence.

The soil is a mellow loam, varying a good deal. The geological

formation appears to be chiefly limestone of secondary age, though primary
slates are also to be found in the neighbourhood. A curious formation

is met with in some of the vineyards where alternate bands of good friable

loam are separated by comparatively thin horizontal layers of hard water

deposited limestone. In some cases, by making a hole through this crust

where it occurred at a depth of about a foot the vine was permitted to

send its roots down into the good soil underneath. In other cases this

hard layer was entirely remo\ed by blasting, at considerable expense.

Analyses were not available, but judging from the fact that many growers

are satisfied with Riparia stock the lime contents of the soil cannot be

high. This relative freedom from excess of lime, though the geological

formation is a limestone one, is not uncommon if it be hard limestone, and
not the soft Tertiary form- The soil, though of good mechanical texture,

is not a very rich one. The best shipping grapes are said to be produced
on the poorer soil.

Reconstitution.

The Province of Almeria was officially declared to be " Phylloxerated
"

in 1888, so reconstitution is quite 20 years old in the district. As is ^o

frequently noticeable where vines are allowed to attain large size, the

progress of the pest has been comparatively slow—not nearly so rapid as

in Jerez or Malaga, where the vines are small and closely planted. Even
at the present time some parrales of ungrafted Viniferas are occasionally

to be met with. They are gradually teing replaced by grafted vines ;

although still alive, many of them ha\'e suffered so much from the presence

of Phylloxera on their roots that they no longer give profitable returns.

At one vineyard I visited near the village of Huercal the substitution was
being carried out by intermediate planting of American vines between the

old ones. These were to be grafted later and gradually trained to take

the places of the original vine. The considerable distance apart (20 x 20

feet) renders such a course possible. Even so, this method is not very

satisfactory and, as might be expected, better results are obtained by

rooting out entirelv before replanting. The tendency nowadays is to plant

the grafted vines somewhat closer than the old vines.

On the vineyard referred to some of these old vines were of truly

remarkable size; some I measured had a girth of 19^ inches a foot above

the ground. It is this very considerable developmentj no doubt aided by
irrigation, that has permitted ungrafted Viniferas to survive so long.

Another curious fact which I have also noted in other vine-growing
centres, both in France and Spain, waJs brought under my notice in

Almeria. This is a seeming diminution in the virulence of Phylloxera
;

of recent years the vines first attacked died off rapidly, whereas those which
have survived until now die more slowly. The cause is not very apparent,
nor has the point much practical value. In spite of this partial resistance
their death is only a question of time, and they must, sooner or later, he
replaced by grafted Americans.
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The chief stocks I saw being used were Riparia Gloire, Rupestris du

Lot and A. R.G.I. That Riparia should! have been used largely at first

is not astonishing, for 20 years ago saw the height of the popularity of

this species in France; that it is still used at the present time is more
remarkable, and is explained by the fact that the soil is deep and friable

and assisted by irrigation. To see Riparias supporting the enormous over-

head trellises or parrales nevertheless surprised me, as it is in direct

contradiction to the unsuitability of this .stock for long pruning which

was so strongly impressed on me in Southern France. Rupestris du Lot is

now a good deal used and well spoken of, especially in drier situations.

A.R.G.I. is on all sides considered an excellent stock. The vigorous

Ohanez seems to suit it well as a scion, and no trouble with suckers was
complained of. On the whole A.R.G.I. appears to me to be the most

promising stock of the three.

Strange to say no other stocks seem to have been tried. Almeria soils

are no doubt " easy " ones and growers have apparently been satisfied

with the thxee stocks above mentioned. They ha\e not, owing to unsatis-

factory results, been compelled to seek for better stocks as has so often

been the case in other districts. Subsoiling is carried out very thoroughly.

The removal by blasting of the layer of hard limestone already referred

to is a case in point- The quality of the fruit borne by the grafted vines

seems to be quite the same as that on the old vines, nor have the keeping

qualities, and especially the resistance to the growth of mould, been im-

paired in any wav. One grower told me that he had noted a slight

modification in the fruit of his grafted vines. In his opinion, the berries

were not quite so oblong, and the bunches were rather smaller, but the

commercial value was not altered in any way. This difference appears to

be confined to vines grafted on Riparia stock, and is probably the result

of the tendenc}- towards increa.sed fructification which is characteristic of

this stock.

The Ohanez Grape.

Though several different grapes are to be met with near Almeria the

Casta de Ohanez or Uva de Lonja is by far the most important. It is

this vine and the extraordinary carrying and keeping quality of its fruit

that has led to the establishment of the shipping industry for which

Almeria is now so well known.

Some confusion seems tio exist as to this, variety and in other countries

one occasionally comes across vines in different places under the name of

Almeria which have nothing in common with the true Ohanez.

A good many authentic vines of this valuable variety have recently

been introduced and distributed by the Department of Agriculture, and no

doubt it will prove of value in several of the warmer parts of the State.

In the cooler portions it would not ripen properly, as it is a very late

g^ape—as much later than the Gordo Blanco as that variety is later than

the Chasselas. In addition it possesses two other peculiarities which

must not be lost sight of by intending planters. It requires extremely long

pruning. The fruit-bearing eyes are situated some distance from the ba^se

of the canes. If pruned to 'short spurs it will prove practically sterile.

Several long rods, with an occasional wood spur to enable the shape of the

vine to be maintained, are the basis of the method of pruning applied

to it. Another difficultv is due to fault>- pollination. According to some

its own pollen is sterile- It is certain that the flower is not a perfect one

;

the stamens are short, and under natural conditions the abortion of a large
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percfentage of the flowers is the rule. This renders artificial fecundation

necessary, and Almeria is one of the few localities I visited where arti-

ficial fecundation is one of the ordinary vineyard operationsi. A wild

Vinifera bearing male flowers known as Flor was largely grown in former
tinues to supplement the deficient pollen of the Ohanez.

Another table variety known as Castiza, which produces red grapes,

was pointed out to me as being used for this purpose also. The flower-

bunches of the Ohanez are lightly touched with the bunch of the pollen-

bearing variety, which must of course be in full bloom. Sometimes the

pollen is collected and applied with a small feather duster. It would
appear that the pollen of the Ohanez itself is not so valueless as is some-
times stated, for very often fecmidation is insured by merely lightly

touching the bunch with a soft feather, or even with the hand when in

flower. The same result is sometimes obtained by violently shaking the

whole plant in order to distribute its own pollen more completely.

TOP OF A PARRA SEEN FROM BELOW.

Bees are scarce in the neighbourhood, owing to the absence of flower

bearing vegetation on the barren hills. No doubt if they were plentiful

they would greatly assist. In Victoria we may not have the same drfficultv

to overcome. This peculiarity of the Ohanez is nevertheless worthv of
serious consideration for artificial fecundation as practised in Southern
Spain would scarcely be possible with us, at any rate, on a large scale.

Training and Pruning.

The system of training the vines on high overhead trellises or parrales
(singular, parra) is most characteristic, and gives a great charm to the

vineyards. The vines are planted in squares at about 15 x 15 and trained

with a straight stem to a height of 7 feet or so. At the top of this stem
the crown branches out in all directions like a huge spider, the main
branches and annual rods being supported by a network of wires crossing
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one another at intervals of about 20 inches. The rods to the number of

]o to 15 vary from a foot to 6 feet in length according to the strength of

the vine. The system will be readily understood from the photographs

reproduced.

The posts and wires are expensive, the former especially, owing to the

great scarcity of timber. Sometimes iron piping is used instead of wooden

posts. The establishment of a vineyard is estimated to cost from jQ6o

to ^80 per acre, including the grading of the land ; and, judging from

what I have seen, it is difficult to see how the work could be done for less.

Returns, however, are abundant- The yield of the Almeria vines, when
properly cultiv'ated and irrigated, is, usually from 7 to 10 tons of grapes

per acre (Richter).

Irrigation.

The land is all most carefully graded into plots of variousi sizes

according to its slope; each plot is surrounded by a small dam for irriga-

tion, which is always applied by flooding. The water must be carefully

applied, and especially not too near the ripening season, or the quality of

the fruit, and more particularly its carrying quality, will suffer. Winter
irrigation is largely practised. Care is taken that the subsoil gets a good
soaking either from rain or irrigation. In a normal season one summer
watering is given in the month of June (December in Australia)—should

the season be an exceptionally dry one two summer irrigations are given,

one in early June and the second aJ month late;r. Large sums have been

spent in providing storage basins for water. In some places dams have

been made across blind gullies where water is caught and retained for

summer use.

Cultivation.

This is usually done by bullocks, the Roman plough being the instrument

used. There is ample room under the trellises for the plough and the

bullocks though a tall man would have to stoop slightly. One wonders
why the " parrales " are. not built 6 inches higher.

One deep winter cultivation is practically all the vines receive. A light

harrowing is given after irrigation. From the 15th of August to the

vintage the soil is not touched. An idea seems to prevail that interference

with it during this period would have a prejudicial effect on the quality

of the fruit.

Manure is applied, but not in large quantities ; over manuring and over

cultivation are alike held to reduce quality. Though richer soils yield

heavier crops, it is poor deep soils which produce the best grapes.

Summer pruning.—Disbudding is practised, most of the shoots without

fruit being removed. Those bearing fruit are stopped back- Cincturing

such as we know it is not practised, though a form of it known as Capar

las Parrales is sometimes practised. This consists in removing a narrow

ring of bark on the shoot of the current year beyond the bunches. It is

strange that ordinary cincturing has not been tried ; with a variety so

prone to faulty setting of its fruit, good results could no doubt be obtained

from it.

Gathering and Packing.

The fruit is usually gathered rather on the unripe side ; it completes

its maturity in the granulated cork or " serin " in which it is packed. The
grapes ripen about October, but packing goes on from about the middle of

October until Christmas.
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The packing is in barrels made of thin oak, chestnut and pine accord-

ing to the quality of the fruit, the best being put up in oak. The standard

size of the barrels is 22 in. stave x 12 in. at the bung. They contain about

50 lbs. nett of grapes, the gross weight being 77 lbs. At the time of my
visit these barrels were worth 2.50 to 3.25 pesetas according to the kind

of timber. The cost of landing a barrel ini London or Hamburg is esti-

mated to be between 6.20 and 6.50 pesetas, inclusive of barrel serin (cork)

freight &c- A smaller barrel containing 25 lbs. nett of grapes is also used

but not nearly so extensively as the larger one.

BARRELS OF GRAPES READY FOR SHIPMENT.

The granulated cork is put on the ijottom of the barrel and the grapes,

from which any damaged berries have teen carefully removed, are packed
in, about three layers of cork being placed at regular intervals and well

shaken through. A final layer of cork is placed over all, and the head
fitted in. Packed in this way the grapes will stand a great deal of knock-

ing about ; they are said to remain practically unchanged from four to six

months. The photograph shows a stack of barrels in one of the sheds on

the Almexia wharf ready for shipment.

The Jijona Fresh Grape Industry.

Jijona is, after Almeria, one of the most interesting of the localities

where shipping grapes are grown in south-eastern Spain. The methods

of growing the vines differing somewhat in the two places, a brief

description of some of the points peculiar to Jijona may prove of interest.

Want of time prevented me from visiting the locality, but it is fully

described by M. Richter in Vialla and Vermorel's Ampelography, and

more recently, 17th November, 1907, by M. Ravaz, in Le Progres Agri-

cole. From these sources I have taken the following notes :

—

Jijona is a small town situated about 15 miles from Alicante, and

12 miles from the sea as the crow flies. The vineyards are planted on

terraced hillsides, at an average altitude of 2,000 feet above sea level.
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The grapes remain on the vines until as late as. 19th March— 19th Sep-
tember in Australia. They are gathered and shipped as required.

In addition to the Ohanez, another variety known as Valensy is also

cultivated. This has been proved at the Montpellier School to be identical

with a variety which has long been known in the warmer parts of the

south of France, under the name of Pause de Roquevaire. It was
formerly largely grown, as a late table grape, on terraced hillsides near
Roquevaire, but since the destruction of these vineyards by phylloxera
they have not been replanted.

The Jijona method of training is entirely different to that of Almeria.
The vines are planted near the edge of each terrace, and are trained

horizontally on a short trellis of wood and wire which projects for a couple
of feet over the terrace immediately below. At the end of the summer,
the long canes, hanging down in front of the trellis like a curtain,, are

gathered up over the top of it so as to expose the fruit to the sun and air.

A certain quantity of brushwood and straw is placed over the top, and
under this rough kind of thatch the grapes protected from rain and weather
remain in perfect order during the winter. The grapes, packed in baskets

and barrels, are shipped to different parts. Marseilles, France, receives

annually about 300 tons between October and the end of the year.

The Valensy and Ohanez grapes have recently been introduced into

Victoria by the Department of Agriculture. If suited to our soil and climate,

there should be enormous possibilities in the way of shipping their fruit

in the fresh state.

THE ORCHARD.

James Lang, Harcoiirt.

The recent beneficial rains will do incalculable good to crops of all

kinds throughout the State. Matters were beginning to assume a verv

serious aspect owing to the protracted dry weather ; however, the situation

has been considerably relie\"ed, and with a few good rains later on good
crops will be quite assured. Pruning and planting operations being

f.nished, ploughing over the orchard should now receive attention, the

ground being in good condition for the work, which should be pushed on
until completed.

Spraying Peach and Apricot Trees.

Peach trees will require continual attention for the black aphis ; and
should curl in the leaf n^ake its appearance, they will require to be spraved
with Bordeaux mixture.

Apricots, also, should the shot hole fungus appear, will require to be
sprayed w'ith the same mixture.

Apple Scab.

In districts where the scab on the apple {fusicladium deutriticum) is

prevalent, the trees will require to be sprayed with the Bordeaux mixture.
The best time to do so is just before the flower bursts open, experience
having proved that the spray is more effective in destroying the spores
at this time.
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Grafting.

Old trees that have been headed back should now be grafted. The
simplest and best method of doing so is by the rind or bark graft, which
i.'5 performed by cutting the branch straight across and smoothing over
with a sharp knife; then cut an incision through the bark for about an
inch and a quarter in length down the branch or stock, raise the bark a
little on each side of the cut, and insert the scion, which should be cut
with a long slope about an inch and a half long, under the bark of the
stock ; bind round with a bandage, and wax over to exclude the air.

This method of grafting very seldom fails if the scions are in proper
condition. To make the grafting wax, Take equal parts of tallow, beeswax,
and resin ; melt altogether in a pot over a slow fire. It is then readv for

use. It requires to be applied to the graft while it is warm.

Spraying for Codlin Moth.

Spraying for the Codlin Moth will soon engage attention. Arsenate
of lead is now acknowledged to be the best spray, as it seems to stick

and last longer on the trees than the other sprays. The way to prepare it

is as follows : boil i lb. of arsenic and 2 lb. washing soda in one gallon

of water for about twenty minutes; then put 7 lb. acetate of lead in a

bucket with 2 gallons of warm water to dissolve. In using, take one
quart of the arsenic liquid, and two quarts of the acetate of lead liquid,

mix together and put into the cask of the spray pump with 80 gallons

of water.

It was observed last season that an unusually large numl>er of the codlin

moth grubs entered the apple from the eye; and, later in the season,

round the stalk. This could be remedied in a great measure by a thorough

spraying just after the petals fall from the flower, and before the calyx

closes up. This spraying should be done with a strong pressure from
the pump. If the flower is examined it will be seen that the stamens

stand up all round the calvx like a brush, and it requires strong pressure

from the pump to force the spray into the calyx. A light spray does not

Ijenetrate the calyx at all, but merely damps the outside ; therefore, put

as strong pressure as possible into the first spraying to make it effective.

As the period of bloorr.ing of the different varieties of apples and

pears extends over a period of at least three weeks, it will be necessary,

if good work is to be done, to make a note of the varieties that are in

bloom at the same time, so that the spraying can be done just at the right

time. Many growers, wait till all the trees are done blooming before they

spray, with the result that the first spraying does very little good. Always

spray on time for the first spraying with the different varieties ; much
better work is then done, as the destruction of the grubs at this stage means

a considerable reduction latex on.

All cases that have been used about the orchard should be collected

and scalded in boiling water to destroy any grubs that may be harboring

in the joints of the cases ; or they should be put into the fruit room, and

the room kept continually closed so that the moths when they hatch may
not get into the orchard. The moth commences to hatch the first week

in October, and continues till the first week in January, before the first

brood are all hatched. It is during the first and second week in November
that the greater number of the moths hatch, so that if the fixst spraying

about the middle of October has been effectively done, the second spraying

can be done the second week in November.
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MAIZE FOR FODDER.

The Benefits of Cultivation by " Listing."

C. K. Harrison, Dairy Supervisor.

The subject of drill-sowing of maize has been dealt with extensively

from time to time in the columns of the Journal. Much good has resulted,

and inter-drill cultivation is common in most parts of the State, the

area of drill-sown maize being gradually increased each year. There are,

however, still some phases of the question not yet touched upon which
suggest the probabilitv of the successful growth of maize for fodder in

the drv districts of Victoria where it has not \et been satisfactorily grown.

ROOT SYSTEM OF MAIZE PLANT SHOWING NEED FOR DEEP TILLAGE.

!Maize and moisture are by most farmers coupled together, and rightlv

so, too. To keep the moisture, which falls mostly during the winter and
spring months, in the soil, it is essential to plough and subsoil the land
at once and allow it to remain fallow. An occasional harrowing will not
only keep down the weeds, but conserve the moisture as well. The
•subsoiling can be done by removing the mould-board from a single-furrow
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plough, and following in the furrow of an ordinary single plough, tearing

up the soil as deep as possible. There are several subsoiling attachments
for ploughs on the market.

The illustration on page 555 shows the necessity for deep tillage for

maize, the visible roots in some cases penetrating to a depth of four feet.

The land should be lightly ploughed and harrowed about the end of
August, and got in readiness for spring planting by opening up furrows
or " lists " as they are termed in America, about 2 feet 6 inches to 3 feet

apart, 3 to 4 inches deep, and 4 to 6 inches wade at bottom. They should
run east and west across the paddock, the object of this being to

avoid late frosts. The seeds being planted with a drill in the bottom of
the lists 2 inches deep, the frosts, coming as they do from the norths
will not check the plants, even if 2 or 3 inches high, on account of being
protected in the furrow, and consequently below the surface of the ground.

c

FRONT

HOME MADE LISTER

A. Piece of sawn timber, 4 in. x 4 in. x 9 ft. 6 in.

B. " Lister," made out of piece 3 in. x 3 in. x 10 in., let in \ in. to A, with two pieces

of red gum board 6 in. x i in. x gin., and brought to a point (see section of B)
and securely screwed and let in to lo-in. piece, which should be bevelled

slightly to allow of tight fit. D is also let iiito A \ in. with i in. out of D,

and fastened by means of a cogging joint, and A, B and D Hxed with y-iii. 1)olt

in fitting handles D. They should have a slope backward towards the operator

of about 25 deg. to avoid operator kicking bar A while at work.

C is a marker fixed to A by bolt.

F is piece of chain for hauling the machine fixed by means of a staple or " eyed " bolt

under or at bottom of A.

Wheels,—Old ])lougli wheels can l)e used.

The lists, can be made with a plough, potato-hiller, or moulder, or

better still, with an implement like the one shown on this page. This

machine can be made by any handy man on the farm. As soon as the

maize is up 2 or 3 inches above bottom of lists, the scuffler or horse

hoe should be kept going through the drills about once a fortnight. This

hoeing will graduallv fill in the earth round the young plant, until at

maturity of the maize the list has disappeared and the ground is level.

The advantages of listing over surface planting in the dry parts of

the State are many—firstlv, conservation of moisture around the plant;
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secondly, the root crowns being further below the surface, allow of deeper

and closer cultivation without injury to the roots ; and lastly, it assists

the plants to withstand a spell of dry weather.

Farmers trying experiments with the listing will probably find that

the listed maize w-ill not at first come on as fast as surface-planted maize,

but as the weather gets hotter it will start to grow vigorously.

STATISTICS.

Rainfall in Victoria.

Sec(ini» Quarter, 1908.

Table showing average amount of rainfall in each of the 26 Basins or Regions con-

stituting the State of Victoria for each month and the quarter, with corresponding

monthly and quarterly averages for each Basin deduced from all available records

to date.
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Perishable and Frozen Produce.
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POTATO EXPERIMENTAL FIELDS, 1907-8.

George Seymour , Potato Expert.

The experimental work in connexion with the potato fields 1907-8 ma.y

be stated under the following heads :
—

1. Variety Tksts.

(a) To ascertain value of \arieties in different localities.

(6) Change of seed. Seed grown in different soils,

(f) Immature r. Ripe Seed.

[d) Breeding for Type.
(e) Sporting of diff'erent varieties.

2. Manurial Tests.

(a) Value of chemical manixres when used alone.

(b) Value of cliemical manures wlien applied in conjunction with farm yard
manure.

3. Value of Si'bsoiling.

In all II plots were planted. Artificial manure alone was applied

on the following plots :—Cheltenham, Allansford, Kilmore, Drouin,
Neerim, Trafalgar, Trentham, Kinglake and Colac. Artificial and farm-
yard manure in combination were applied to two fields :—Romsey and
Newlyn.

Artificial Manure Plot.

K Cliains
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Harvest Returns from Potato

Variety.

J. J. Ryan,
Kilmore.

W. Herbert,
Neerim.

David Watson,
Trentham.

Blue Prolific

Carman No. 1

Duke of Rothesay
Brown's River
Tasmanian Red .

Up-to-Date
N.Z. Pinlceye
Orr's Wonder
Fox's Seedling
Black Prince
Delaware
Daniel's Sensation
Scotch Grey
Copper-skin
Sutton's Abundance
Brownell's Beauty
Bismark
British Queen
Lapstone Kidney
Vanguard
Cook's Favourite . .

Brownell's Beauty (Xestors)
Brown's River (Local)

Early Rose
Snowflake
Brownell's (for identification)

White Prolific

Brownell's Beauty (Local)

Clarke's Main Crop
Bresse's Prolific .

.

Early Ohio
Early Fortune
WhitejRouch
Black Manhattan
Noroton Beauty .

.

Goulburn Red Skin
Early White Peach Blossom
Bovee .

.

Thorburn
State of Maine
The General
Carman (No. 3) .

.

Beauty of Hebron
Chancellor
Early Thoroughbred
Burbank
Green Mountain .

.

British Queen (Tarwin)
British Queen (Imported)
Cambridge Kidney
Rural New Yorker
Adirondak
Orr's Wonder (K)

(2)

Schoolmaster
Irish Daisy
Duke of Albany . .

'

Lord Tennyson .

.

Average 5.8 2.8

4, 2
7I 2
3 .

9' 2
4 2
2'

.

2 3
4 .

1| 2
7; 2
7 .

9 .

2.7 3.8 2.8 2.7 2.2 3.5 3.7 4.6 4.2; 4.8 4.8

Manure Dressings per acre :—A.—2 cwt. superphosphate. B.—4 cwt. superphosphate. C.—No
1 cwt. sulphate of potash, and
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Experimental Fields—^Season 1907-8.
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were planted in a plot at Mr. Hearn's farm at Drouin. It is to be

regretted that owing to the very hot and dry summer the early ones were

attacked by the potato grub ; consequently only a few of each variety

were saved. Nearly all of these varieties had been through exhaustive

tests at the Central Experiment Farm, Ottawa, Canada, which embraced

590 varieties and extended in most cases over a period of fifteen years.

Of this large number most were discarded on account of inferior pro-

duction, inferior quality, and other reasons. Among those reported on

favourably were:—Bovee, Burbank, Carman No. 3, Early Norther,

Early Ohio, Noroton Beauty, Irish Daisy, Vermont Gold Coin, and
Green Mountain. All these varieties have, under the most adverse weather
conditions, given good results. Early Norther and Green Mountain, which
w^ere rejected for inferior production in the Canadian tests, have both

done well in the 1907-8 plots, especially Early Norther, which was planted

in Mr. Wedd's plot at Cheltenham.
In the test of 590 varieties referred to, 388 were rejected on account

of inferior production, though some were fairly productive
; 39 for in-

ferior quality
; 7 for deep eyes ; 5 for inferior quality and deep eyes

;

4 for inferior production and deep eyes ; 3 for inferior quality, inferior

production and deep eyes ; one of the disqualifying features in 19 of
the varieties was deep eyes, showing how much importance is attached to

this feature of the tubers in other countries.

Improvement of Varieties by Selection.

Two of the most objectionable features of the New Zealand Pinkeye
are the very deep eyes, at the crown, and the round shape of the tubers.

The latter, with unfavourable weather conditions, renders them very liable

to crack and become hollow in the centre. That these faults can be over-

come to a large extent has been demonstrated by several growers. These
facts were first brought under notice by Mr. Wylie, of Turkeith, who had
been a grower at the Warrions in the Colac district; Mr. W. Walter,
of Coghill's Creek, in the Ballarat district; and Mr. Morrison, of
Springmount, near Creswick. All these growers claim to have had much
success in this dirrrtinn.

•new ZEALAND PINKEYE.

Ordinary Type. Improved Type.

There can be no doubt that if this variety can be improved by selection

it will go a long way towards establishing its popularity as one of the
most useful varieties for early crop. The photographs shown are the
second year's produce of seed supplied bv ]Mr. Walter. No attempt was
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made during the two seasons to improve them by selection in the direction

mentioned. They were purposely left alone, to ascertain whether the
elongated type with full eyed crowns was permanent. The two samples
were taken from Mr. Herbert's plot at Neerim. On grading, it was
found that more than one-third retained the desired type ; about one-
third were of medium type, showing a decided improvement ; while less

than one-third had deep eyes. This parcel of seed was well graded
to the two types and will be planted next season. It should be men-
tioned there is a marked difference in the appearance of the plants that

produce the two types—those of the objectionable ones being larger and
more straggling. The result of future experiments in this direction will

be watched with interest.

Immature v. Ripe Seed.

The tests of the value of immature as against ripe seed was com-
menced in the 1906-7 plots with a parcel of Beauty of Hebron seed and
were decidedly in favour of the immature seed (see Journal of Agriculture,

September 1907, page 553.) It might be w'ell to state that what is meant
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by immature or green seed is that obtained by lifting the tubers before

they have matured and while the plant is still in full vigour. This, it

is well known, is contrary to the general opinion of growers, even at the

present day, for if the question of what condition tubers intended for

seed should be in when lifted be asked the majority of growers would
say: "Perfectly ripe and well matured," yet all the experiments in

Great Britain go to prove- the contrary.

The tests of last season were repeated on a larger scale in the 1907-8
plots. A parcel of Up-to-date seed was lifted in a peifectly green con-

dition, and divided into four sets, two in field culture and two in garden
culture; also a parcel of Vermont Gold Coin was dug in a very green

condition, being so soft in the skin that it was impossible to gather them
without injury. They were allowed to lie on the ground covered with
the haulms for a month, when they Avere quite green and hardened by
exposure. This parcel was treated under garden conditions and was
entirely in favour of immature seed. The preceding tables show what
each parcel yielded. The market value of each crop of Up-to-date, on
the basis of 80s. per ton for table seed and 30s. per ton for small tubers,

is also given.

From the above it will be seen that the green seed has scored in every
instance ; also, that green seed at Newlyn produced the smallest quantity
of unmarketable tubers and the reverse at Romsey, but in each of the
garden tests the immature seed produced the least unmarketable. The re-

turns from Vermont Gold Coin were as. follow : 42 sets each planted

;

one set in each lot unused, leaving 41 plants.

4.1 Plants, Green.—20 lbs. very fine table tubers.

2 lbs. good seed tubers.

\\ lbs. small tubers.

4-1 Plants, Ripe. — 9 lbs. medium table tubers.

5 li>s. inferior seed tubers.

2 lbs. small tubers.

It must be stated that the garden test of Up-to-date was spoilt through
having waste water from the house run down beside the drill of ripe seed

by mistake. It was not intended to give them any assistance in the way
of irrigation.

Change of Seed.

In dealing with the varieties a number of tests were carried out to

ascertain the effect on the productiveness of a variety by the change of
seed from one district to another. So far the results have been against

the theory that change of seed improves the yield. That it is the reverse,

at least for the first season, is proved by the last two seasons' operations,

especially with the varieties of the Brown's River habit.

It has been the practice in planting the plots to obtain a parcel of
locally grown seed which has been planted beside the same variety from
another district. In every instance the local seed has given the heaviest
gross return in spite of the standard of quality being in some cases very
low. The most striking instance of this was afforded by a parcel of
locally grown seed in the Trentham plot. Here it gave a gross yield

of 4 tons 19 cwt. with only 14 cwt. per acre of marketable tubers, whilst

the seed introduced from Mr. Park's plot at Romsev only returned

3 tons 16 cwt. gross with 2 tons 5 cwt. marketable. This was also the
case in Mr. Beale's plot at Kinglake.
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District.



19
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growers, many declaring that they will not plant them again. It would
be a mattej: for regret if this old favourite should be given up.

It must be impressed upon growers that to get satisfactory results

with this variety, the land must be in good heart. Another point is the

necessity of increasing the moisture holding capacity of the soil so as to

keep up the growth during a dry period ; this condition can be influenced

largely by a liberal supply of organic manure, by following a system of

rotation which includes pasture, of which clover iForms the staple. It is

also assisted by proper cultivation and tillage of the growing crop. The
following table will give a good idea: of the difference in varieties :

—
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Rainfall.

The rainfall has a material influence on the yield and quality of a crop

of potatoes. The plant .requires a liberal supply of moisture for its

growth, and a constant though not excessive supply during the tubering

period. A heavy fall of rain is injurious ; one inch spread over a week
is more beneficial than twice the quantity in 48 hours. The alternate

periods of rain and dry weather did much injury to the crop last season.

The following table gives the monthly rainfall at a number of the plots

from September to April. Neerim heads the list with 25.80 inches,

Trafalgar being second with 21.15 inches. Kilmore is lowest with 11.47
inches, whilst at Romsey the fall was 12.12. If the heavy fall in Decem-
ber, which was most injurious to the crop at that stage, be deducted from
the total fall at Kilmore and Romsey it will leave onlv a fraction over

7 inches for the growing period, a quantity far below the requirement of

the crop.

Rainfall, Season 1907-8.

Name of District.

Colac
Kilmore ...

Neerim . .

.

Romsey .

.

Trafalgar
Trenthain

Sept.
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reasonably have been expected to have assisted the other manures. The
inutility of potash is most marked in the proportions of marketable and
unmarketable tubers in section D. The further addition of sulphate of

ammonia in section E, while it has not arrested the falling off in yield,

has apparently had some effect upon the size of the tubers.
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Section.
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The following comparisons are interesting :
—

Section A.— 15 tons farmyard manure per acre

2 tons Superphosphate ,, ... 3.1 tons

E.— 15 tons farmyard manure ,, ••• 3-6 ,,

F.—No farmyard manure and
2 cwt. Superphosphate... ,, .• 2.5 ,,

On Mr. Robb's land, the additional superphosphate in section A pro-

duced 2 cwt. per acre more potatoes than in section E, but on Mx. INlay's

land just the reverse was the case.

The above results point unmistakably to the value of farm manure in

potato growing, not only for improving the yield, but for increasing the

proportion of marketable tubers as well :

—

Manure Dressing

15 tons Farm Manure. 2 cwt. Superphos-
phate

15 tons Farm Manure, 2 cwt. Super., i cwt.
Sulphate of Ammonia

No Manure

Same as B and i cwt. Sulphate of Potash...

15 tons Farm Manure ...

2 cwt. Superphosphate ...

Marketable.
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I am satisfied from my own observation that a great amount of the

non-success and low yields in potalo growing is due not so much to

insufficient or ignorant fertilisation as to indifferent methods of soil pre-

paration. There are few farmers who realise that ploughing, although
well done, if carried out at the wrong period discounts the chances of the

crop grown upon the land. Fertilisers also cannot be expected to operate

to the maximum if the soil conditions are below what they should be.

I offer this word of warning because, unfortunately, there are some who
believe that any deficiencies of cultivation can be made up bv the use of
fertilisers. This is not so, and can only inevitably discourage the farmer
who attempts it.

The Field Branch projects a continuation of the experimental work
with potatoes and hopefully anticipates the solution of some of the diffi-

culties now so manifest through official figures concernmg this industry.

A PROLIFIC PUMPKIK
The prolific nature of the iron-bark pumpkin is well exemplified by the

yield of one plant grown by Mr. W. Loveland, of Marong. Twenty pump-
kins were gathered, fourteen of which are shown in the illustration. The
total yield of the plant was conservatively estimated at 900 lbs., and while

the grower is confident that 150 tons to the acre could be produced with

the treatment given, he approximates the yield at 120 tons. The plant was

grown on fallowed brown sandv loam, which was of fair fertility, and had
not been previously cropped. The land was worked to a depth of 14 mches,

the surface soil being kept on the top ; bonedust at the rate of 6 cwt. to the

acre was added. After providing for hou.sehold requirements the balance

of the crop was fed to stock which took to them well. The estimated vield

is based on 300 plants per acre.

"The ini'ldlf one on the Iunncsi inw
about 75 lbs.

; and the smaller ones about 40 lb

lir.l S; lbs the other large oiies
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LAMB MORTALITY THROUGH TETANUS.
H. W. Ham, Sheep Expert.

Lamb raisers at Elmore, Lara, Rupanyup and other parts of the State

have found lambs, from a month to two months old, and mostly wether

lambs marked from' a week to three weeks previously, dying in the pad-

docks. One grower at Elmore has lost forty within a few days. They
are found Iving down, sometimes frothing at the mouth, with eyes turned

back and set, limbs \ery rigid—so much so that if the lamb is placed

against a fence it will remain erect. They appear to be in great pain,

and grind their teeth. There is no swelling to speak of. They live from

two to six days after being attacked. Lambs whether castrated in the old

wool-growing style, or by later methods, are all affected alike. If their

tails have been seared or taken off by the knife the effect is the same.

Dr. Bull, Bacteriologist, Melbourne University, as the result of his

examination of a lamb from Elmore, states that death is caused by tetanus

germs, which are more prevalent at some seasons of the year than at others.

When lambs lie down, as they always do immediately after castration,

thev are liable to come into contact with these germs, especially if in old

sheep yards, or paddocks where the pasture is short.

Dr. Bull's advice is to use phenvle of the strength of one in forty

immediatelv on castration taking place. A tin containing a good quantity

of this antiseptic can be tied to a fence close handy, and applied very

quickly in the same way as boys tar cuts at shearing time.

TANNING OF FOX SKINS.

.4. .4. Brown, M.B., B.S., Inspector of Foods for Export.

The skins should first be treated by sprinking salt over the flesh sides,

and allowing them to stand for twelve hours ; or, if the pickling method

be preferred, immerse them in a strong solution of brine. The next

operation is to wash well in cold water and then " flesh " them—that is,

remove all fat and other loose tissue. They are then sewn together to

form pouches with hair inside, and placed in weak wattle bark solution,

made by boiling the bark and leaving the decoction to stand for twenty-

four hours before using it. The skins are left in the first bark bath for

twenty-four hours then removed and allowed to drain. The strength

of the tan is increased by the addition of more of the bark preparation,

and the skins replaced. After the lapse of another twenty-four hours,

the skins are taken out and allowed to drain. The strength of the tan

is dailv increased for twelve days more, and every day the skins must be

lifted out of the tan and allowed to drain. After the skins are tanned

and washed, the leather sides should receive a coat of dubbing. The
skins are then thoroughly worked, stretched, and hung up to dry, and
the fur cleaned and evenly smoothed out.

Another method of curing skins is to treat them with salt and sulphuric

acid. Over two quarts of bran pour five or six quarts of boiling water,

and then strain. Make an equal quantity of salt water by putting into

water as much salt as it will take up. Mix the bran and salt solutions

and to each gallon of the mixture add one ounce of sulphuric acid. Then
immerse the skins, stirring them occasionally until tanned. Fox skins

will tan in about one hour. When tanned, wash the skins in water, and
bang in shady place to dry ; when dry, work them well.



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Potato Scab.—Treatment for this disease was given in the last report of the Depart-
ment. The seed potatoes are steeped in a solution of corrosive sublimate, consisting of 2^ ozs.

in 15 gallons of water. The corrosive sublimate is first dissolved in a few quarts of hot
water, and then made up to the proper strength, using a cask or wooden vessel, as the solution
corrodes metal. The seed i)otatoes, in a loose bag, are steeped in the solution for two hours

;

then, after being allowed to dry, cut and planted.

Feeding Artichokes to Breeding Sows.—Potatoes are recommended before artichokes
as being a far better food in every way. Green barley or lucerne is very good for sows and
the young pigs.

Smoking Hams.—As to whether straw or straw chaff may be used in smoking bacon and
hams :—there is nothing so good as kauri sawdust spread on the floor of smoke house • it

should not be spread too thickly. The bacon must be well dried before smoking.

Sow Rolling on her Young.—An unfailing and simple plan to prevent a sow from rolling
on her young is to place a rail round three sides of the pen 12 inches high, and 14 inches
from the wall, so that when she lies down, the little pigs will go within the space protected
by the rail, and find their way to her teats.

Sow Eating Her Young.—To prevent a sow from eating her young, add a good handful
of salt to the food given after farrowing. It is not a good practice to allow sows to run about
a paddock directly after farrowing, as three weeks should elapse before this is done.

Knocking off Sapling Suckers.—This work is usually done to advantage towards the end
of summer, or very early in autumn. Many of the Eucalypts have great vitality of stool or
sucker growth after the young tree is cut down even at a height of two or three feet from the
ground.

Recipe for the Preparation of Poisoned Wheat for Sparrows.—In furnishing the
following recipe, Mr. French states, as Ornithologist to the Department, he cannot recommend
its general use :—Dissolve 3 ozs. of strychnine in a little hydrochloric acid. When dissolved,
add 2 gallons of water. Mix well, and into this put a bushel of wheat ; and when the water
is absorbed during mixture, dry the wheat. When dry, it is fit for use. Wheat, prepared in
this way, may be purchased in ^-bushel tins at the wholesale chemists in Melbourne, for 3d.
per lb.

Manuring Sandy Land.—Sandy soils are usually deficient in the essential plant foods,
and a manure combining nitrogen, phosphoric acid and potash is generally beneficial. The
growth of peas for ploughing in adds vegetable matter to the soil, improves its capacity to
hold water. For these classes of soil, grasses such as alsyke clover, Mediterranean clover,
prairie, and others, will succeed if sown in the autumn, and manured as above.

Grasses Best under Winter Conditions.—The following all stand winter conditions well,
and may be recommended for any fairly well drained situation : Prairie grass, Phalaris com-
mutata, white clover, crested dog's tail, hard fescue.

Strawberry Clover on Sandy Loam.—(W.Y.)—The (juestion as to the growth of strawberry
clover on sandy loam in the Goulburn Valley may be studied from the results achieved from
the experimental work at the show ground, She;)parton, where thirty-two varieties of grasses
have been sown.

Ploughing Stony Land.—(A. E. E.).—The disc plough is preferable for breaking up land
which is rather stony, sticky, and slightly crab-holed. Immediate fallowing to a depth of

5 inches, harrowing the land occasionally throughout the summer, and cross-ploughing it next
autumn, prior to sowing, is advised.

Best Cross for L.\mbs .and Whol (Melton District).—^^Vell-bred, good-framed merino
ewes, and shapely good fleeced English or Border Leicester rams; or large coarse cross-bred
ewes and shapely fine woolled Shropshire rams would be the best cross for lamb raisin" and
for getting a fair sample of wool.

Sheep-proof Fencing.—The cjuestion is whether wire netting 2 feet high against a 4-wire
fence will keep sheep in?—The fence described would keeji merinos, but not cross-breds in.

For the latter, it should be placed in the ground 4 inches (if the country is not stonv)
and tied firmly to a wire at the top edge; it would want another wire 6 inches above that again.

Breed of Sheep for Lamb-Raising (Ringwood).— Shapely good fleeced coarse cross-breds,
mated with the best Downs rams procurable are recommended. To procure them watch for
clearing sales of managed properties ; or agents may have particulars of this class, off^ shears.
Roomy, well-bred merino ewes and shapely good fleeced English or Border Leicester rams
produce a good lamb.
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Dipping Lambing Ewes (G. C).—Ewes infested with tick should not be dipped during

the lambnig period, but one month after being shorn.

Shearing Sheep (G. C.).—The time for shearing sheep in the Fern Tree Gully dis-

trict is when the weather is fairly warm, about the end of October or beginning of Novem-
ber.

Rearing Lambs (F. R. W.).—Lambs may be given special foods, such as calves are

sometimes reared on; but new milk, sweetened with sugar, and weakened with one-third warm
water, must be given for a few weeks; after which they should gradually be worked on

to skim milk and calf's food.

Blood Ci.ots in Newly-Laid Eggs [hiflajnmaiion of Oviduct).—Causation : While this

may be due to heavy laying, or sometimes to eggs being too large, it is more often the result

of too stimulating food, especially when condiments are added; too much blood-meal in ration;

or, a slight obstruction of the cloaca may have caused the trouble.

Symptoms. Birds often commence by laying soft-shelled eggs; at times, eggs containing

more or less blood ; and, in very many cases, laying misshapen and yolkless eggs.

Treatment : Avoid stimulating foods, cease adding pepper, and reduce the quantity of

blood meal; give a little Epsom salts in drinking water; administer 2 grains bicarbonate of

soda within twenty-four hours, and ^ drop aconite twice daily. Add to meal daily for a brief

period sliced raw onion.

Prominent Glands in a Cow.—As to the cause of the glands of a milch cow being
larger than usually found, and which appear in a little loose skin under the throat, and are

the size of two small plums :—the glands referred to are frequently seen rather prominently
without any disease being present. Judging from the description, the condition is normal.

Books on Ailments of the Cow.—The following book may be obtained from anv of
the leading booksellers :

—

Diseases of Cattle (Dollar and Moller).

Drench for Bull.—In inflammation of the sheath and organs it is advisable in all cases

where the inflammation has been localized to keep the bowels loose and control the fever. In
the case in question 1 lb. Epsom salts, with i lb. treacle and i oz. ginger, would form a useful
drench.

Daily Ration for Cow.—(W.Y.)—The respective quantities of hay chaff, oats, and
bran re([uired daily to feed a cow are :—Good Imy chaff, 25-30 lbs. ; crushed oats, 3-4 lbs. ;

bran, 3-4 lbs.

Swollen Vein on M.4RE's Leg.—(C.S.S.)—A draught mare developed lameness in hind leg

and became spiritless. A vein very much swollen was found on the side of the leg,

hard to the touch. Hot fomentations and rub )ing only temporarily removed it.

Answer.—The mare is evidently suffering from an attack of "Weed or Lymphangitis,"
a disease which commonly results from over-feeding with rich nitrogenous material. Give a

7 drachm ball of Barbadoes aloes, put an ounce of saltpetre in the drinking water, and compel
the mare to take exercise.

AGRICULTURAL EDUCATION.

DOOKIE AGRICULTURAL COLLEGE.
The College offers every facility to students to become competent agriculturists,

vignerons, and dairymen.

Fees.—£28 5s. per annum.

LONGERENONG AGRICULTURAL COLLEGE.
One aim of this institution is to fill in the gap between tliu .State .Scliool und Dookie,

i.e., to take students between the ages of fourteen and sixteen years.

Fees.—Resident, £18 5s. per annum ; Non-resident, £5 per annum.

BURNLEY SCHOOL OF HORTICULTURE AND SMALL
FARMING.

The Course includes regular lectures in Agricultural and Horticultural Science, and
the Management of Animals ; Dairying, Fig und Poultry Management, and kindred
subjects.

Fees.—Permanent Students, £5 per annum ; We<lnesday half-day Students, £1
per annum.

On receipt of Post Card a Copy of the Prospectus of either College will be
forwarded by the Secretary, Departjnent of Agriculture, Melbourne.
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SUMMER FODDER CROPS.
SHOULD BE PLANTED AT ONCE.

Sow thinly in drills at least 3 feet apart, and keep well

cultivated throughout the Summer.

MAIZE
JAPANESE MILLET

SORGHUM, AMBER CANE

16 to 20 lbs. per acre.

8 to 10 lbs. per acre.

On average land sow from 1 to 2 cwt. of Superphosphate in

the drills.

PRICE THREEPENCE. (Annual Subscription— Victoria, Inter-State, and N.Z., 3/-; British and Foreign, 5/-.)
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F. de Cast ella, Govenunciit Vlticulturist.

From Alnieria to Madrid.

(Via Granada. Montilla, and Manzanares.)

According to my original itinerary I should have proceeded from

Almeria to Algeria, but several circumstances led me to alter my plans.

The season was now very far advanced (nth December), and the time

remaining at my disposal too short to permit a thorough inquiry into

Algerian viticulture. To do any really useful work in this important

French colonv would take a month at least, and I could not afford so much
time, for I was anxious to return to France, where there remained several

important matters for me to inquire into. T was anxious, for one thing,

to discuss with French authorities the preference of growers in Portugal

and Southern Spain for field grafting. Besides this, Algerian viticulture

is almost entirely based on French experience, and so far as I could learn

the methods differ but little from those followed in France.

Being in Spain I considered that I could employ my time to better

advantage learning as much as possible of Spanish viticulture, concerning

which so little is known outside of the country. I wished to see something

of official viticulture, and the way in which the Spanish Department of

Agriculture assists vine-growers, also to visit Valencia and inquire into the

important Pudding Raisin industrv in the neighbourhood of that town.

I therefore decided to proceed from Almeria to Madrid, breaking my
journey at ^lontilla and Manzanares, two important viticultural centres to

persons in which I had introductions. I had also heard of the fine estate

of the Duke of Wellington, near Granada ; in order to visit it I made this

celebrated old Moorish town my first stopping place.

The railway journey from Almeria to Granada is a most interesting

one as the train passes through varied country. The line is very picturesque.

11017. T
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After leaving Almeria, it runs for miles along a fertile valley where

luxuriant parrnles of the Ohanez vine are the most striking feature of the

landscape. Here and there the barren hills close in on either side, leaving

no available flat land. Esparto grass grows wild on these hills and this

hardy plant then tecomes the only vegetation ; but as soon as the valley

widens at all, once more the parrales appear on the scene. This occurs

right up to near Granada; though after Gergal, some 20 miles from

Almeria, they cease to be the only form of crop.

GATHERING OLIVES IN .SOUTHERN SPAIN.

I was informed that some of the best shipping grapes come from Berja,

some 40 miles from Almeria. This part of the country is highly mineral-

ized ; in fact, it was the shipment of ore from Almeria which led to the

construction of the railway line. Mining is in evidence everywhere, and it

is chiefly under British control. A huge sign-board on which the words
' The Gergal Railway and Mines Coy. Ltd." are painted in large letters

appears strange amid such very foreign surroundings. From the Dona
Maria railway station, an endless CcJole line for the conveyance of ore

winds its way upwards until it is lost to sight in the snows of the Sierra

Nevada range, the high hills of which form a most impressive picture on

the left side of the line right on to Granada.

Olive Culture.

Beyond Dona ^laria the country opens out a good deal and other

forms of agriculture, especially olives and wheat, occupy the cultivated

land. The olive is cultivated to an enormous extent in Spain, in many
parts of which it is the only tree to be seen. Oil is a necessary of life to

the Latin races ; it occupies with them quite as important a place as butter

does with us. Within the last twelve years its value in Spain has increased
by fully 25 per cent., a fact which no doubt accounts for the large number
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of young oli\e plantations which are to be seen ever) where in the southern

provinces. Granada possesses over 100,000 acres under olive culture; but

it is the adjoining provinces of Sevilla, Cordoba and Jaen which constitute

the principal olive region of Spain ; between them they have one and- a
half million acres planted with olives, or almost exactly half the area

occupied bv this culture in Spain.

When one views these plantations and considers the above figures the

question presents itself whether we are right to neglect this useful tree in

A VERY OLD OLIVE TREE.

the way we do, and whether olive culture is not destined, some day, to

become one of our important rural industries, especially as it thrives with

us as well as in any other part of the world. The few plantations we
already possess have abundantly proved this as well as the high quality

of the oil we can produce. Both our soil and climate are admirably suited

to its successful cultivation. The precious quality it shares with other

deep rooting plants, such as the vine, of withstanding long periods of

drought renders it worthy of more extensive trial in the drier parts of

Victoria. Photographs of some Spanish olive trees are here reproduced.

Winter Irrigation—A Lesson for Victoria.

Another point that made a strong impression on me on the trip from
Almeria^ to Granada was the extent to which winter irrigation is practised.

Though it was approaching midwinter, olives, vines, and even wheat were

everywhere being w^atered, usually by flooding, though occasionally by

seepage. The great aim of the farmer in the drier parts of Spain is to

well soak the subsoil in winter, by irrigation, wherever this is possible.

There is no doubt that we could with advantage utilize much of our sur-

plus winter water in the same wav.
T 2
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Granada.
Granada, the capital of the province of tlie same name, is a tine town

of 76,000 inhabitants. It is the centre of a rich agricultural district. The
vega, or plain, of Granada, is a wide fertile valley through which runs the

river Jenil. The level land is all irrigated. The chief crops are wheat

and sugar beet; sugar mills and distilleries abound in the neighbour-

hood. The land of the vega is very rich ; the wheat yield being usually

over 40 bushels per acre (irrigated). It is mostly leased to small farmers

at an annual rental of from jT^z to ^4 per acre.

The Duke of Wellington's Estate.

I was well received by the British Vice-Consul, Mr. Chas. E. G. Daven-

hill, who very kindly gave me a letter to the Duke of Wellington's manager,

Mr. ^j'ontague J. Alostyn.

La Torre del Mobno del Rey is the name of the Duke's estate. This

magnificent property, which is situated only a few miles from Granada near

the small railway station of Illora, was presented to the grandfather of the

present owner by the Spanish nation as a token of gratitude after the close

of the Peninsular war. The estate comprises nearly 20,000 acres, a large pro-

portion of which consists of rich vega lands, leased out to small farmers. The
poorer lands on the hillsides are worked under Mr. Mostyn's direct manage-
ment, olive culture being the most important branch on land which cannot

be irrigated.

There are 36,000 olive trees, mostly of the Tempranillo variety, on the

estate. Eighty trees are planted to a Spanish acre. The olive is con-

sidered the most profitable crop for the poorer lands of the estate. Where
irrigation is not possible provision is made for the retention of as much
of the rainfall as possible by working the ground into a sort of semilunar

dam on the lower side of the tree. This small mound is demolished and
levelled at the second cultivation. A well-equipped olive mill fitted recently

with the mo.st modern machinery deal.'i with the produce of the "olival."

The vineyard is smaller than I had been led to believe, being only

about 50 or 60 acres in extent. It is well planted and thoroughly culti-

vated, t was glad to have an opportunity of visiting a Spanish vineyard

under English management. I spent an interesting afternoon with Mr.
Mostyn, by whom I was most courteously received.

Before being planted the vineyard was subsoiled 3 feet deep by hand
labour at a cost of nearly ^40 per acre; the soil is marly and somewhat
gravelly. It is situated on the low hills near the sides of the vega. In

places it is very limey—som.e portions proved on analysis to contain as much
as 60 per cent, carbonate of lime. The vines are planted at 6 ft. x 6 ft.,

and are hand cultivated, but it must be remembered that vineyard labourers

are here only paid is. 3d. per day, and feed themselves.

The variety grown is exclusively the Pedro Ximenes, which here pro-

duces a very fair white wine, selling locally when a few months old at

about 8d. a gallon. The wine, so far as crushing and pressing are con-

cerned, is made in much the same way as we make our drv whites in

Australia.

The .stock used is almost exclusively \o. 1202. It appears to do remark-
ably well in this limestone soil.

The vines are formed with crowns of n;edium height, and are short

pruned, a fair number of spurs being left on each vine.

Both field and bench grafting have been tried, the former being the

more usual. The overseer informed me that out of 600 grafts done last



lo Oct., 1908.] Viticulture in Europe. 581

year there were only five or six misses. I discussed the question of bench

V. field grafting with Mr. Mostyn, who seems to be of opinion that both

are good, but that field grafting, on the whole, seems to give the best

results. It is the more popular method in the district.

Montilla.

From Graiiada to Montilla is a short journey by rail, though it occupies

some hours, a slow branch line joining the main line at Bobadilla. Mon-
tilla is a small town nearly due south of Cordoba, from which it is about

20 miles distant. It is widely known for its wine—a true sherry of very

high quality. Though only a small district, owing to the limited area of

the type of soil on which the best wine is produced, it is a most interesting

one as it presents a striking example of the preponderant influence of soil

in deciding the character of the wine. Though about 100 miles from

Jerez', as the crow flies, and separated from it by country of very different

nature, and producing wines of distinct types, the wine of Montilla at

once strikes one by its strong resemblance to that of Jerez, so much so that

the bulk of it finds its way to England where it is sold as sherry.

The similarity of soil is at once apparent. In a railway cutting near

the town one may notice the same soft, chalky, limestone rock which forms

the subsoil at Jerez, where it is known as Tosca. The surface soil, likewise,

is the same whitish grey soil and at once recalls the Afuera type, though

it is perhaps a trifle more clayey. It is on this class of soil that the vine

which produce the celebrated Montilla wines are planted. The Sierra de

Montilla, and also Moriles, some 7 miles distant, are among the localities

which produce the best wines.

Montilla may claim to be the parent of sherry. It has given its name
to the type of that wine so universally known a.s "Amontillado"; this

word really means " like Montilla."

In Shakespeare's time the wine so much consumed in England under the

name of " sherris sack" was totally different from what we now know
as sherry. It was a wine made by partial boiling of the must and was as

dark as stout or porter, very similar in fact to the Brown Malaga of the

present dav. Montilla methods of treating and maturing found their way
to Jerez, and the resulting wine, which gradually superseded the sack of

former days, became known as Amontillado.

Now-a-days there is practically no difference between the wines of the

two places, though Montilla growers claim that theirs possess more bouquet.

They are certainly very fine wines, clean, delicate and highly perfumed,

but it would need an expert sherry taster to distinguish between the wines

of the two places.

Whilst in Jerez I met one of the leading vineyard owners of Montilla,

Don Antonio Garcia Toro, and it was his invitation to call on him, on my
way through to Madrid, that led me to break my journey in order to .see

something of this interesting district. I was very cordially received by

Don Antonio and it is to him that I am indebted for the inform.ation that

follow'S.

Methods at Montilla.

As Montilla and Jerez have so much in common it will be sufficient to

describe the points in connexion with culture, wine making and treatment

peculiar to the former locality.

The soil is carefully prepared for planting in the same way as at

Jerez. Phylloxera made its appearance a good many years ago, and the
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vineyards have long been reconstituted. 0\\ing to the high lime contents

of the soil, questions of adaptation have given a good deal of trouble,

and it is only recently that thoroughly suitable stocks have been found.

Berlandieri hvbrids are preferred to all other stocks and little else is now
being planted. The ff)llo\ving are the numbers most largely used :—420A,

41B, 33 and 34E, and 157-11. All these seem to give satisfactory results.

Though the Berlandieri hybrids make perhaps a little less growth during

the first few years than some other stocks, once they are thoroughly estab-

lished they form a splendid vine and one which is very fruitful. The
suitability of these stocks for this climate, which is hot and dry like that

of Northern Victoria, points to a great futur*- for these stocks with us.

The Pedro Ximenes is more largely used as a scion in Montilla than
in Jerez, in which districts its grapes are chiefly ma-de into sweet wine. In
Montilla it enters very largely into the composition of the dry wines, being

mixed with the Palomino or Listan and a few other less important varieties.

Some excellent sweet Pedro is made in Montilla, but by far the greater

part of the wine is dry.

Field grafting is here the rule. Don Antonio is strongly in favour of it,

and advanced many reasons for its superiorit\- over the plantation of nursery
raised bench grafts. Very long barbados (uiigrafted American)—in some
cases the\- are 3 feet long—are planted and subsequently grafted. Both
the Yema and Espiga grafts (see 4th Report) are used. The former gives

good results, but the latter is more usually practised. The vines are

planted at 6 jc 6 and short pruned to 5 or 6 spurs. The crowns are rather

higher thr.n at Jerez; and, of course, no Horquillas are used. Cultivation

is executed by hand with the hoe but the land does not seem to be usually

worked into piletas as at Jerez. It is thoroughly turned over to a depth
of almost a foot at the winter cultivation and kept loose and free from
weeds bv summer hoeings.

Crushing, pressing, &c., are conducted in exactly the same way as at

Jerez, though rather less gypsum or plaster is added to the grapes on the
press.* It does not in fact seem to be always added. Don Antonio
informed me that though wine made from plastered grapes cleared more
rapidly the addition of this substance is not, in his oj)inion, indispen-
sable for the production of a high class sherrv.

The question of the use of plaster is a large one. It will l)e dealt
with at length in connexion with wine making methods in the Jerez
district.

The Use of Tinajas.

The most notable difference so far as wine making is concerned is to
be found in the kind of vessel in which fernventation takes place at Montilla.

Until the first racking the wine is stored in large earthenware jars^.

somewhat similar to the Amphorae of Ancient Rome, known as Tinajas. A
photograph showing a fermenting roonr. Avith some almost identical jars,

used in the south-east of Portugal, is here reproduced. These Tinajas are
very picturesque ; they are made of red earthenware and recall the pictures
of Ali-Ba-Ba and the Forty Thieves. Tinajas have been used in certain
parts of Spain since time immemorial for storing wine and oil. They
vary in size and shape according to local customs.

* The use of gypsum or plaster in the rriakiuff of sherry is one of the features of wine-making at Jerez,ine fjuantuy used is somewhat higher than is perraitttd bv our Pure Wine Aft. It is usually considered
at Jerez, that the use of plaster is indispensable in ordtr to obtain a wine whirh will subseiiuentiv develop-On the lines necessary to produce a hijfh-class sherrv.
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Those used at Montilla contain fronr. three to four butts (over 300

gallons). Their lower part is buried in the earthen floor of the cellar.

The mouth is large enough to enable a man to get in to wash out the

vessel. A lid made of wooden boards is used to close them.

Tinajas are made at a place called Lucena, some 25 miles to the S.E.,

where their manufacture constitutes an industry of some importance. They
-cost from 75 to 100 pesetas each {^7) to jQa reckoning the peseta at par).

After the first racking, which takes place in early winter, the wine is

transferred to butts, in which it is reared on the solera system in exactly

the same wav as in the Bodegas of Jerez.

TINAJAS, IN WHICH Tilt WINE OF MOMTLLA IS FERMENTED.

It is Stated by Montilla growers that wine fermented in Tinajas is

superior to that fermented in wooden butts. Probably better control of

temperatures is responsible for this preference ; in the same way that we
find cement fermenting vats more satisfactory than wooden ones in Northern

Victoria. Montilla is situated inland of the coastal range of mountains, .so

that temperatures are more extreme than near Jerez.

There being so little difference between this district and Jerez, where
T spent some time, I resumed my journev after a short sta\ and reached

Manzanares at an early hour the following morning.

Manzanares.

La Mancha is the name given to a portion of South Central Spain. It

is made up of the province of Ciudad Real, and portion of Albacete. It

is best known, out of Spain, as the region in which Cervantes laid the plot

of his celebrated romance of Don Quixote. To this day one is shown, near
Tembleque, the windmill which this legendarv hero is supposed to have
charged. These mills are a familiar feature of the landscape in this wind-
swept, treeless region.

La Mancha forms part of the central plateau—the level portion situated

between the Sierra Morena and the Montes de Toledo. The former range

separates it from Andalucia. The soil varies a good deal ; it is usually

stony, in some places very much so, far more than one would expect on such



journal of Agriculture. [lo Oct., 1908.

level land. Occasional expanses of bare rock arc to he seen. Deposits

of gypsum occur frequently and render much of the land unfit for cultiva-

tion. On these poor lands flocks of sheep and goats are grazed. The

rainfall is scanty ?aid irregular ; taken as a whole it is a spar.sel) -populated

region which possesses a special character of its own.

The principal forms of agriculture, in the order of their importance, are :

vines, wheat, barley, olives and oats. Viticulture occupies a very large

qrea; according to the official statistics for 1906 the province of Ciudad

Real alone had 332,000 acres under vines. It is, in fact, the province

which has the largest are?, of vineyards in Spain, though Tarragona pro-

duces more wine as the average yield in La Mancha is poor. In_ 1906 it

was under 100 gallons per acre, although that vintage was considered a

fair one.

The two most important viticultural centres are Valdepefias and Man-

zanares. The last-mentioned place may be taken as being typical of the

whole of La Mancha. I had when in Malaga been given
_
a letter of

introduction to their Manzanares manager by the firm of Jimenez and

Lamothe, which owns one of the largest wineries in La Mancha. This

induced me to visit Manzanares in preference to Valdepehas, though the

latter is perhaps the better known of the two jjlaces.

Viticulture in this part of Spain is somewhat different to what one finds

in Andalucia, as the vine farmers, or cosecheros, usually sell their grapes

to the large wineries instead of making their own wine. The wines of La
Mancha are of somewhat nondescript type or rather many different types

;

vins ordinaires or common beverage wines predominate. This is the class

of wine, always consumed from bulk, with which one becomes so familiar

in all Latin countries. It is usually sold at a cheap price. Some
wines of better class, known as Vino de Mesa, or table wines, are also made.

These are bottled and matured before being sold, but they do not constitute

a large proportion of the total production. Large quantities of blending

wines of very different types are turned out in the large wineries of La
Mancha. Among these one finds the full bodied drv white used in Jerez

for blending in with the cheap sherries. Also, what may be termed

basis wines, for the making up of different types of sweet wines. Such

are Arrofe or boiled grape juice ; much the same as what we erroneously

term Geropega in Australia ; Mistela or grape juice the fermentation of

which has been prevented by fortification immediately after it has been

extracted from the grapes ; Vino Ahogado, a fortified sweet wine ; and
Vino Azufre, a sweet w'ne in which complete fermentation has been pre-

vented by heavv sulphuring. Much fortifying spirit is also produced

;

most of that used in Jezez, Malaga, and Montilla being distilled in this

part of Spain.

It would be difficult to find a type which is not included in the wines

turned out by any of the.se large wineries. That of Messrs. Jimenez and
Lamothe was the only one the limited time at mv disposal permitted me
to visit. It is exceedinglv well equipped, and capable of dealing with 145
tons of fresh grapes in a day. I was treated with great courtesy by the

manager, with whom I spent a most interesting morning in visiting this

extensive establishment, the largest of the kind I had so far seen in Spain.

\ Spanish Winery.

In the photograph reproduced is shown the receiving room where the

grapes are emptied out on to a carrier which convevs them to the

elevator, from which thev fall into two crushers, one on either
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side, of a design I had not previously seen—^something after

the style of a Chilian mill for rriishio-j; olives-, or a butter

RECEIVING ROOM, ELEVATOR AND GRAPE CRUSHERS.

washer. Very complete crushing of the grapes is a condition which is

always aimed at in Spanish wineries. From these a second elevator takes

the crushed mass to a continuous press of peculiar design formed of two
rotating plates of special shape which laminate the crushed grapes and

WATER COOLER AT MANZANARES.

deprive them of the greater part of their juice. From this press the marc
goes on to a series of hydraulic presses, working at a pressure of 250
atmospheres (3,750 lbs. to the square inch) where practically all the juice is

extracted from it. Such is the treatment of the grapes for the making of
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white wine, a far larger quantity of which is turned out than of red. If

red wine is to be made the grapes go from the crushers to a stemmer, and
thence to the fermenting vats. The red wine, which has a strength of

about 25 per cent, proof, is fermented in small wooden vats, capable of

yielding 300 or 400 gallons of wine each. The marc is well rummaged
twice a day, but no special means are employed to control temperatures.

The wine usually remains a week in the fermenting vat.

A large and splendidly-equipped distillery is one of the features of the

establishment. Both brandy and fortifying spirit are distilled. The marc
is distilled in a special still with three tipping boilers which work
in rotation, and in which it is depri\'ed of its spirit by steam
being rapidly blown through it. Each boilex can take a charge?

of 2 cwt. of marc. It takes fifteen minutes for the extraction

of the alcohol. Brandy is distilled in pot stills. Water being scarce in

La Mancha, the refrigeration of the warm water from the condensers is

necessary. This is carried out in a simple cooler of large dimensions, as

shown in the photograph. It is made of vine cuttings fixed in a large

iron frame. The water trickling slowly over these is rapidly cooled ; one
passage over this appliance reducing the temperature from 176 deg. to

59 deg. F. Nothing is wasted in this winery ; the lees are pressed, dried

and sold for the extraction of cre^m of tartar. Even the marc is, after

distillation, dried and converted into what is termed Orujo Tostado to

serve as fodder for farm animals.

All machinery is driven by a couple of engines, one of 14 and the other

of 20 horse-power.

Electric light generated on the premises is laid on everywhere sO' that

work may be continued night and day. Such is a very summary descrip-

tion of this fine winery, one of the largest of its kind in this part of Spain.

The price paid to farmers for their grapes varies a good deal ; last

season from .70 to 1.50 pesetas per arroba was given for white and up to

3 pesetas for red grapes, which were scarce. This would be equivalent to

£^2 to ;^5 per ton for white and up to ;^io per ton for red.

The vineyards are laid out on the square system, the vines being 6 or

7 feet apart in each direction. Ploughing by animal traction is now the rule

in La Mancha. The vines are trained with low crowns, and are pruned
very short. They axe not tied up or staked in anv wav.

Invasion by Phylloxera Inevitable.

So far as reconstitution is concerned there was nothing to be learnt in

this region, for it is as yet free from phylloxera. It constitutes a clean

island surrounded by infested districts. Here, as in so many other places,,

where growers have not yet had experience of the pest, one is told

that in the special soil nf the district phylloxera will not be able to injure

the vines. As the soil is not of a sandy nature, it is diflficult to find anv
justification for such hopes.

Ph\ lloxera is even now on the borders of La Mancha, and it is highly

probable that within a very few years it will be right through the district.

The inevitable destruction of such a large area of vineyards, which will

in all probability be only slowly reconstituted, owing to the low prices now
ruling for cheap wines, will probably have a beneficial pecuniary effect on
the Spanish wine market generally.

Other important regions in Northern and North- Eastern Spain are only '

now beginning to feel the effects of phylloxera, and it is very probable
that within a few years the wine production of tlie whole country will

show a considerable decrease.
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INSECT PESTS IN FOREIGN LANDS.

Eighth Progress Report by Mk. W. W. Froggatt, F.L.S., F.E.S.

R.M.S. Omrah.

I reached Bombay on the 29th ^lay, 1908, and at once called upon the

Colonial Secretary, who gave me letters to the Acting Director of Agricul-

ture at Poonah, to which place I went the following day. After getting

some information from him, I drove down to where the new Agricultural

College is being erected and met Dr. H. H. Munn, who after being scien-

tific adviser to the tea planters of Ceylon, has been appointed principal.

I returned the following night to Bombay, and an hour later took the night

mail to Calcutta to Waine Station, the nearest point to the Imperial Re-
.search Laboratories at Pusa, Bengal. On the road I received a telegram

from Mr. Howlett (second Imperial Entomologist) saying he would meet
me at Allahabad, where he was investigating fruit flies. I met him at the

junction at midnight, and we spent the next three days around Allahabad,

Cawnpore and Lucknow in orchards and melon fields. Then we parted

company, and I went north to Dehra Dun and Missorie to see Mr. Stebbing,

the Entomologist of the Indian Forestrv Department, but though I met
other officers of the Department, Mr. Stebbing was away on tour. I then

returned, travelled all Sunday night, and met Mr. Howlett at Mogul Seria

on Monday evening, and reached Pusa at six on the Tuesday morning.

Here I spent five days working in the laboratories with Messrs. Lefroy

and Howlett, and collecting and breeding fruit flies in the peach orchard,

among the mango trees, and in the melon fields. On the i6th July, accom-

panied by Mr. Howlett, who has been specially sent out to Pusa to study

the habits of biting flies and diptera generally, I left for Calcutta, which
we reached on the following day, and spent the afternoon going through

the collections with the curator. Dr. Annandale. Leaving late the same
e\ening for Bangalore via Madras, which we reached early in the morning
of the 20th, the Director of Agriculture at ^ladras sent the entomological

assistant on his staff with us, and Mr. Ayer piroved a very useful guide and
interpreter to us while in the State of Mysore where we collected a great

number of fruit flies in all kinds of fruits. Though the season was prac-

tically over we obtained maggots on nearly aJl the fruit.

Though in the course of their investigations on Northern India after

breeding out some thousands of fruit flies only three specimens of a parasite

have been bred, in Bangalore Mr. Aver finds at least three small braconid

wasp parasites in the fruit fly pupas that infest the guavas that ripen in

October and November, but at the same time he estimates them as only

reaching 12 per cent, of the flies, and has never obtained any parasites

from pupse taken from mangoes, oranges or peaches.

All the nurser}'men agreed that all their guavas have been destroyed for

the last six years with fly maggot. I therefore hold out verv little hope of

this being an effective parasite in Australian orchards, if it cannot check the

ravages of the fruit fly in its native haunts, but if any of the Departments
of Agriculture interested want to obtain these parasites a number could be
obtained at a very small cost.

I have enlisted the services of the Imperial Entomologist and his assist-

ants to take up the matter, and the Director of Agriculture for Madras will

lend his native assistants, who are trained entomologists, and if so instructed

would collect and forward, via Colombo, parasites and pupae this coming
season.
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Returning to Madras on the 25th June, I parted with Mr. Howlett, who
had given me much valuable assistance, and started for Ceylon via Tuticorn

the same evening, reaching the boat the following evening and landing in

Colombo early next morning (Saturday 27th).

After calling at the Agricultural Society's offices and' the Chemical

Biaiich of the Botanical Gardens Station, I left for Peradenyia the same

afternoon, and spent the two following days at the laboratories of the Royal

Botanic Gardens examining the collections and collecting fruit flies. Then
with Mr. West (Acting Entomologist) I went across to the south-east of

the island among the tea plantations, where I found that fruit flies

were common in the garden fruits later in the season. Returning the next

day, I met the director of the R. B. Gardens who advised me to visit the

great mango district of Jaffna in the north of Ceylon, .and he wired to the

Resident of the district to place his officers at my disposal while there.

Reaching Jaffna late the following night, I was met by Messrs. Matta-

humura and Chelones, who arranged everything for me until I left. In

the morning we drove through twenty miles of palm groves and' cultivated

lands, and though the season was late, and there was not much fruit about,

I found any amount of fruit fly maggots in the melon fields, from which

I have since bred a fine series of a large fruit fly, allied to. Dacus curcuhita^

On my return to Colombo I spent the morning with Dr. Wiley at the

Museum and examined his collections.

The Mediterranean fruit fly is not found in India or Ceylon, though I

found specimens in the collections at Cairo. All the fruit flies in the latter

countries belong to the genus Dacus and are allied to the Queensland fruit

fly.

The parasites in Bangalore are only bred from species of Dacus, and
we have no record of one on the Mediterranean fruit flv.

STOCK EATING CLIPPINGS AND CUTTINGS FROM
GARDENS.

A Dangerous Practice.

Alfred ] . Eiuarf, D.Sc, Ph. D., F.L.S., Gover^imcnt Botanist.

Quite a number of cases have recently been reported of deaths of

stock happening after they have been allowed access to the clippings and
cuttings from gardens. The danger of such a practice cannot be too

strongly emphasized.

It is not generally known how large a number of our common garden

plants are poisonous to stock, and since the plants are unfamiliar ones to

animals grazing in the open, they have no previous experience to guide

them in discriminating between harmless and poisonous plants. Nor is

it safe or wise to rely too much on the experience of animals, anv more
than on that of children, to distinguish good from bad food. The most
cautious grazing animal v.dll eat almost anything that can be chewed and
swallowed when pressed by hunger, and pregnant or milking cows seeni

always to be hungry.

In a recent case a correspondent writes : "A few days ago mv cattle

were picking over cuttings thrown out of the flower garden. Next morning
three of them were sick in the same way : quite off their feed, trembling
in their hind quarters and purged. One died the following dav and
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another three days after, having taken no feed. There see;ned to be

no violent pain. They laid quietlv and breathed normally. Their excre-

ment was very thin and dark coloured. The one that recovered purged

once what was like dark water."

Three specimens were .sent for investigation, two of which were harm-

leiss, but the third was a shoot of the common ok-ander (Nerium oleander)

which common garden shrub is strongly poisonous. As in the case of

manv poisonous plants the leaves have a bitter warning taste, and contain

a narcotic poison as do all other parts of the plant. In some parts of

the old world the peasantry have been accustomed to use the wood and

bark to poison rats ; while in France the powdered plant has sometimes

been used for the destruction of lice, fleas and similar insects. The
ancient use of the powdered leaves as a remedy for snake bite seems how-

ever to have been founded on a mere superstition. The bark of the

East Indian oleander (Nerium Piscidium) when placed in water poi-sons

the fish in the immediate neighbourhood, and is often used by the natives

for fish capture.

It was only last year that many deaths of stock, and even of some

children, took place from eating the highly poisonous Hemlock {Coniiim

macidatum) which had been introduced in many gardens under the in-

correct name of the " Carrot or Parslev Fern," and had thence been

allowed to run wild. The plant has been proclaimed for the whole

State and the local authorities in the districts concerned thus given the

power to insist on its suppression where growing wild, or even if grown

in a garden as a decorative plant. In this case the plant gives warning

of its poisonous character by its objectionable mouse-like smell and un-

pleasant taste, which does not always however suffice to prevent its being

eaten either by .stock or children. In addition many poisonous plants

have practically no warning taste 01 smell al all.

As instances of common garden plants which are poisonous to stcck

when eaten in any quantity the following may be mentioned : Aconite,

Tobacco (Xicotiana), Lobelia, Hemp (Cannabis), Castor-oil plant

(Ricinus), Yew (Taxus baccata), Hemlock (Conium maculatum), Fools

Parsley (^thusa Cvnapium), Oleander, many Solanums, Belladonna
(Atropa), Thorn Apple (Datura Stramonium), Poppies, Larkspurs

(Delphinium), Foxgloves (Digitalis), and many others. !NTost Lilies,

Hyacinths, Amaryllids, Crinums, Bulbine, and Narcissi, when eaten in any

quantity, usually cause purging or sickness, and in extreme cases have

been known to cause death. Indeed, some members of the Liliacese

(Veratrum, etc.) and Iridese (Cape Tulip, Honieria collina) contain

active poisonous principles of which a small quantity acts as a fatal dose.

Again many hairy, pricklv or chaffy garden plants act injuriously to

stock when eaten, either bv irritating the tender lining membrane of the

alimentary canal, or by tending to ball together in the stomach, etc.,

reducing the capacity of the digestive tract and ultimately blocking it.

No further illustrations of the danger of allowing stock to have access

to the clippings or cuttings from a garden should be needed. Quite apart

from the dangers of poisoning or of digestive derangement, we have the

well known fact that a large number of garden plants when eaten in any
quantity bv milch cows impart a distinctive and often an unpleasant
flavour to the milk or butter and in some ca.ses make the milk unsuit-

able for the use of tender infants. This is due to the fact that the

more volatile principles in the animal's food usually appear to a greater

or less extent in its milk, and although I know of no authentic case in

which the milk from a cow which had been grazing on poisonous herbage



590 Journal of Agriculture. [lo Oct., 1908.

had directly poisoned an infant, such an occurrence is by no means im-

possible. Cases of minor injury probably occur frequently, but are put down
to other causes. Naturally, also, where the milk from a number of cows is

mixed this danger is lessened, unless all have been eating the same herbage.

To sum up : unless a farmer knows the properties of every plant in

his garden, and that none are injurious, it is always inadvisable, and in

many cases dangerous, to^ allow stock to have access to the clippings,

cuttings or other refuse from the garden.

VINE APOPLEXY.
The death of grafted resistant vines early after bearing caused Mr.

T. Darveniza, of the Excelsior Vineyard, Mooroopna, to fear that the

cause may be a contagious disease, though he failed to find any indications

either on the surface or below the ground. After inspecting the affected

vines, the Governmen t Viticulturist, Mr. F. de Castella, reported as follows :

" Though it is rather too late in the season for such an examination,

so far as it is possible to judge, I am of opinion that Mr. Darveniza's

trouble is not caused by a contagious vine disease as he feared. It is

probably due to a faulty constitution of certain vines arising from want

of affinity between stock and scions. The symptoms are practically

identical with what is known in France as
'"' Folletag©," and in Spain

as " Apoplejia, " which one might translate as vine apoplexy.

This constitutional disease is fairly common in Europe. Odd vines

in full vegetation and apparently good health die off suddenly about mid-

summer. The leaves wither, and within a few days the vine is quite

dead as though killed by sunstroke. In a very hot dry summer such as

that of last year, many vines die off in this way. In some of the vine-

\ards I visited the mortality was as high as 1 or even 2 per cent. The chief

cause is a want of balance between the growth of stock and scion ; the

upper part of the plant overtaking the sap supplied by the roots.

According to recent investigations a certain form of tinder producing
fungus appears to have something to do with the disease in a good many
cases. Any departure from normal conditions seems to predispose vines

to this accident, but the main cause is faulty affinity.

In Mr. Darveniza's case the vines which have died are all of the

Malbeck variety, and this is a somewhat difficult one to suit with a stock

in Europe. In a good many cases, though the vine is quite dead above

the graft, the stock has thrown vigorous suckers, and is alive and healthy,

thus proving that the trouble is not caused b\' a contagious root disease.

The fact reported by Mr. Darveniza, that the disease appeared to run in

a N.E. to S.W. direction, is probably due to some predisposing feature

in the soil running in this way. Mr. Darveniza is sending me some dead
vines for further examination, which will be submitred to the Government
Pathologist.

Though it will be well to keep the affected portion of the vineyard

under observation next summer, I consider it most probable that the

trouble is none other than the vine apoplexy so' well known in the warmer
jjarts of Southern Europe. This accident (for it is rather an accident than

a disease) will no doubt become more familiar to our growers as theirgrafted

vines increase in age. Its frequency is not sufficient to constitute a cause
for alarm, especially if the question of affinity between stock and scion

receives sufficient attention."
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A XEW FODDER PLANT.

The " Chou Moeliier."

/. m. B. Connor, Dairy Supervisor.

A valuable summer and winter fodder plant suitable for stock of all

kinds is shown in the accompanying photograph. It belongs to the Kale
family of plants, and is called " Chou Moeliier." It grows 4 to 5 feet
high, yielding a heavy wealth of succulent foliage; the stalks are solid',

and fleshy, and liave not the woody or fibrous texture of the ordinar\'
cabbage. The leaves can be stripped off, about fi\e times during the season,
and the whole plant can be chaffed and fed to the animals with absolutely
no waste.

THE "chou MOELLIER."

A small crop of this new fodder plant grtnvn by me proves it to be a
rapid and vigorous grower, highly nutritious and eagerly sought after bv
stock. It can be sown with every confidence after the first autumn rains
to the end of October, and is lx>th frost and drought resistant, as the crop
under review has demonstrated. Without manure or artificial moisture of
any kind since planting, it has kept growing vigorously the whole time,
and has been stripped of its leaves three times. It is most important to
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check evaporation and keep moisture in the soil by mamtaining a ' dust

blanket " or soil mulch on the surface, b\ means of a contmuous stuTing

of the soil while the plant is growing. The rows require t<> be moulded

up otherwise the plant becomes top heavy and falls down.

The seed was sown early in March, thinly, in rows 2 feet apart; where

the plants showed too thickly they were transplanted. On the 4th June

the plot was calculated to ha\-e produced foliage equal to the weight of

4 tons to the acre, and at the present time (31st August), when the plants

are starting to seed, it would yield the same amount. The leaves should

be cut off when required and not pulled ; otherwise, the new sprouts will

not shoot again from the old source. It is an exceedingly valuable forage

plant, yielding a large amount of green feed during winter time^ and on

that account is especiallv of service to dairy farmers. I have no hesitation

in recommending its culture. One pound of seed sown in prepared seed

beds, will furnish enough plants for transplanting to sow about one acre.

THE PROCLAIMED PLANTS OF VICTORL\.

{Continued jrom page 544-)

Alfred J. Ezvart, D. Sc., Ph. D., F.L.S., Government Botanist; and

J. R. Tovey, Herbarium Assistant.

Californian Stinkweed, or Sheepweed.

Gilia squarrosa, Hook and Arn. I'olenroniacece

.

It is also known as Digger's Weed and is a rather rigid plant, not

exceeding one to two feet in height. The stems branch copiousl\ in

more or less zig-zag fashion and like the leaves and calyces are covered

with glandular viscid hairs, emitting a foetid smell. Leaves one to two

inches long, deeply cut into pointed pinnate segments, the upper leaves

and bracts simpler and spiny. Flowers in dense heads surrounded by

green leaf-like tracts. Calyx of five pointed segments united at the ba.se

and exceeding the pale-blue, occasional!}- white, corolla lobes. Stamens

and trifid stigma within the tube of the corolla.

The plant is a native of California, and other parts of North America,

hence Californian Stink- weed, and was originally found on moi.st ground

in mountain vallevs. In Victoria, however, it withstands drought and

spreads rapidlv, being a freely seeding annual or biennial. The plant is

a troublesome and aggressive but non-poisonous weed. On cultivated land

it is easily kept undex b\- clean cultivation, by the growing of root-<-rops,

and by the destruction of seedlings by hoeing and working the soil during

dry weather. On pastures and waste places, cutting before seeding will

help to keep it down, and if repeated until the seed in the soil is exhausted

will eventuallv suppress it. The seed in the soil appear to be short lived,

and if the pasture is periodically rested and a good stand of grass m.ain-

tained, this aids in preventing seedlings from re-establishing themselves.

Proclaimed under the Thistle Act for the whole State, March, 1907.
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RECENT DEVELOPMENTS IN WHEAT BREEDING.*

F . E. Lee, Agricultural Superintendent.

It is somewhat singular that under the conditions which exist in Aus-
tralia, and Victoria in particular, the contribution of Australia to the

world's wheat supply is only about two per cent, of the amount annually

produced. There is, perhaps, no agricultural industry in Victoria which
directly engages a larger number of persons than the business of wheat
growing, and \et, according to the following figures of the Government
Statist, the average returns can only offer a moderate return of the capital

involved.

Average Wheat Yield per Acre for Principal Countries of the
World.

Country.

United Kingdom
( ierinany . .

.

Canada
France
Hungary ...

Austria
United States

Yield per acre
in Busliels.

30-85
28 '24

1947
19' 22

i7'S4
17-3 +

.>paui

Italy

India
Argentine . .

.

Victoria (1904-8)
Russia

Yield per acre
in Bushels.

12-98

12-75
11-45
10-65

10 - oi

Average Whkat Yield Pek Acre in Victoria for Ten Y'^kaks.

1900 ...

1901 ...

1902 ...

1903 ...

9 09 Ijushels

7-04 //

8-85 „

6 - 9 I ir

1-29 „

1904 ...
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of wheat. When it is remembered that the cost of the extra amount of

labour required for subsoiling is distributed over 4 or 6 years, and that

the producing power of the soil is improved thereby, it can be show^n to

be economical to practise subsoiling on portion of the land cropped

annually. Another important point is that subsoiled land appears to

be capable of producing an equivalent amount of wheat with a smaller

application of artificial manure. I do not desire to make alarmist state-

ments, but I am convinced that any serious departure from the present

system of combined sheep and grain farming, now almost generally adopted,

must inevitably lead to an increase in the amount of artificial manure

required and a corresponding increase in the cost of wheat production.

The beneficial effects of crop and stock residues on the northern soils

cannot be over estimated, because it is largely upon the capacity of these

soils to retain moisture that the success of wheat farming depends.

Rotative Methods of Cropping.

In addition to improved methods of handling the soil, a partial solu-

tion of the main problem may be found through the introduction of a

system of rotative cropping, modified to meet the special climatic condi-

tions of the north, and to fit in with the circumstances of the individual

farmer. Sheep and wheat farming have become so closely associated in

Victoria that it goes without saying that any rotation of crops in the north

must be designed to serve the purpose of sheep feeding. With that

object in view, crops of rape and peas both for feeding off and

ploughing in as a green manure have found a place in the experimental

fields. A crop of mixed oats and peas, which will be subsequently cut

for hay, occupies the land at the present moment, the same land last year

being under wheat. The benefit of such crops as rape and peas is three-

fold : besides providing feed for sheep, the soil's store of nitrogen is

replenished by the latter crop, while the tap roots of both crops named
are of great value in opening up the tenacious clay subsoils, and setting

free plant foods previously little drawn upon. The results of these ex-

periments will, I am sure, be \vatched with great interest; and when the

experimental term of seven years is ended there should be an accumula-

tion of useful facts at the service of the wheat grower.

Improvement of Seed Wheat.

Improved cultivation methods and mixed cropping have been fairly

universal during the past few years, and yet the statistics show that there

has been a regular decline in the yield of wheat since the good crop fol-

lowing the drought in 1902. It may satisfy some people to say that the

seasons have been getting worse since 1903, but I cannot convince myself

that such is the real cause; and, moreover, the rainfall records in northern

Victoria during the past 4 or 5 years, do not bear out that contention.

The opportunity of seeing wheat farming in every district in the State

has inclined me to the belief that part, at least, of the reason of the low

average yield per acre can be traced to the seed itself. I may say that

I am a firm believer in the grading of all wheat for seed purposes and
use none other than graded seed on the Government Experimental Fields.

I attribute a large portion of the success which has attended these fields

to the prime sample of grain sown. There is, however, a limit even to

the usefulness of graded seed, and beneficial as it may be, it is of only

minor assistance if the seed itself does not belong to a prolific yielding

family.



lo Oct., 1908.] Recent Developments in Wheat Breeding. 595

Characteristics of Wheat Varieties.

Wheats belong to well defined families or groups, just as stock does.

In horses some classes are remarkable for speed or strength, as the case

may be; cattle are specialised for milk production or beef; and, I say

with all the emphasis I am capable of, that the wheat grower who con-

tinues to sow a variety more suited to hay production than to grain must
not expect maximum yields. I am well aware that the necessities ot

the wheat farmer compel him to utilise portion of his wheat crop for hay,

but as I assume most wheat farmers put the crop in primarily for grain,

does it not appear only logical that those varieties which have proved
themselves prolific yielders should be preferred to the combined hay and
grain variety ? Portion of the experimental fields already referred to has

each year been devoted to the trial of a number of varieties side by side,

under identical conditions. From three years' trials one variety in par-

ticular has emerged triumphant as regards yield—I refer to Federation,

which I may claim to have introduced to the Wimmera and Mai lee by

means of the experimental fields.

All the well known varieties grown by farmers were pitted against the

Federation last season, with the result that almost in every instance the

Federation proved superior as far as yield of grain is concerned. It is

only to be expected that soma districts and some types of soil will even-

tually show a preference for certain varieties of wheat, and, in fact, this

has already been indicated in a few of the earlier districts. Besides the

now familiar Federation, no less than fourteen other wheats grown upon
the Government plots have shown themselves superior in yield to the ordi-

nary seed supplied by the farmer. The expetimental fields, then, can

claim to have already done fine service in introducing new varieties of

wheat and affording excellent opportunities for the comparison of yields,

characteristics, &c. It must be confessed, however, that they can only

be regarded as useful for demonstration purposes, and in no way do they

afford an opportunity for scientific research.

Stud Wheat Plots.

The ^^linister for Agriculture (Hon. G. Swinburne, ALL. A.), has

lecentlv approved of a scheme which has for its object the breeding of new
wheat varieties to meet the especial conditions of soil and climate prevailing

in Victoria. No longer, it is hoped, will the Victorian wheat farmer

have to be dependent upon the enterprise and skill of the wheat experi-

mentalists of South Australia and New South Wales. A committee

known as the Wheat Improvement Committee, consisting of the Director of

Agriculture; Mr. Pye, Principal of Dookie College; Mr. McAlpine,

Government Vegetable Pathologist, and myself, has been constituted with

power to initiate and carry out from year to year the practical work of

breeding new wheat varieties. An area of 50 acres at Longerenong

College, near Horsham, will serve the interests of the Wimmera ; while

TO acre breeding stations at Dookie College, thei Rutherglen and Wyuna
Government farms will meet the needs of the North-Eastern, Goulburn

Valley and Northern plains wheat farmers. The areas mentioned have

alreadv been sown with a number of pure strains and crossbred varieties

procured from adjoining States, and abroad, as well as a large number
of crossbreds created by Mr. Pye. An officer skilled in the work of

crossbreeding wheat, oats, and barlev—until recently in the employ of

the Government of New South Wales, at the Experimental Farm at Covvra

—has been appointed to carry out the necessary field work in the Wimmera,
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while the valuable assistance of Mr. Pye will be sufficient to- insure the

success of the same work at Dookie. It is not intended that the new
wheats thus created shall be handed on to the farmer until they have

undergone a searching test over a large area, under ordinary field con-

ditions at one of the Government farms. The best, and only the best,

will be put on the market, and farmers securing a small portion of these

new wheats, later on, will be safe in the knowledge that the'y have beeoi

well tried before being recommended. New wheats are not created in

one season, and it may be a year or two before the new creations are sent

out. I can only counsel patience to those who are desirous of securing

a small amount for trial purposes.

Systematic Testing of the Milling Properties of Victorian Wheat.

Associated with the scheme for the improvement of the yielding pro-

perties of wheats, provision has been made for the systematic testing of

the milling qualities of all varieties grown in the State. Arrangements

have beeui entered into for the erection of a miniature flour milling plant,

capable of turning out a commercial grade of flour. During the coming

season bushel samples of every variety grown in the State, and from a

wide range of soils, will be collected and subjected to the milling test

with a view of ascertaining which are the most serviceable varieties for

flour manufacture, and also to note the effect that the soil and manure
have upon the milling value of the grain. As far as is known no such far-

reaching scheme as outlined has ever been carried into effect in any country

in the world.

The New South Wales Agricultural Department has done magnificent

service through the agency of the late Mr. Wm. Farrer, and Mr. F. B.

Guthrie, in making known the yielding and flour making properties of

wheat ; but the experiments have not, so far, embraced such wide objec-

tives as the schema it is intended to conduct in Victoria. It may be

further added that the flour obtained from the milling test will be sub-

mitted to manufacturing bakers to be turned into bread, so that nothing

will be left undone to make the investigations of the highest value to the

farmer, the miller, and the baker.

The subject is, to me, of such absorbing intere.st, and the possibilities

of bringing about an increase in the monetary return from wheat growing
of such powerful importance to the State, that the delegates representing

wheat growing centres have the right to know the steps which are being

undertaken by the Department of Agriculture to insure a permanent im-

provement in the State yield of wheat. So far as enthusiasm and skill

can go, the Wheat Improvement Committee will leave no stone unturned
to probe the whole nuestion to the bottom, with the hope of establishing

sound facts for the future guidance of the Australian wheat farmer.
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IMPROVEMENT IN DAIRY HERDS.*

p. J. Carroll, Dairy Expert.

The possibility of improving the production of the dairy herds ot

tlie State has been the subject of frequent discussion, and much writing.

It is no doubt one, if not the most important, of the works remaining to

be done in connection with the great dairying industry. A systematic

testing and recording of the milk and butter-fat yielding capacity of the

herds is the great need of the day. Records prove conclusively that there

is a wide variation in the productiveness of different cows in the same
herd, and that some herds show very much better average results than

others. Some farmers have been enterprising enough to adopt the prin-

ciple, but these are too few to have any material effect on the industry

as a whole. I know of herds the results of which go to prove beyond
the shadow of a doubt the value of keeping records. We have individual

herds in the different districts, the average yield of which is something
over 600 gallons per head, per annum, whilst the average for the whole
State it but little over 300 gallons.

It is needless for me to go into details to prove that this average is

altogether too low ; figures speak for themselves. However, to illustrate

as briefly and as clearly as possible what this difference would amount to,

when applied to the whole of the cows of the State, I submit the follow-

ing figures. The present average milk yield is 300 gallons per cow.
The annual value of the milk and butter production according to this

would be as follows :

—

300 gallons milk at 3.9 fat test equals 117 lbs. fat at lod. per lb.,

= £a 17s- 6d.

600 gallons milk at 3.9 fat test equals 234 lbs. fat at lod. per lb..

As there were 701,309 dairy cows in Victoria at the end of year 1906,

the total value of milk produced would be ;^3,4oo,ooo. If 600 gallons

instead of 300 were the average the value would be .^6,800,000, leaving

the large sum of ^3,400,000 as a reward for the energy and enterprise

of the dairymen. It is well known that the cost of up-keep is almost

as great in the case of a cow producing ;i,oo gallons yearly, as it is in the

case of a cow producing 600 gallons of milk. The labour is the same
in both cases. Assuming that it cost ^2 los. for feed and jQi los.

for labour and other expenses, per annum, or ^^ in all, the average
profit from the cow yielding 300 gallons per year would be but 17s. 6d.,

and in the case of the other cow yielding 600 gallons per year, some

It is on record that the average in Denmark is something like 700
gallons per year. In the year 1903, 628 herds yielded an average of

770 gallons of milk ; other herds yielded as high as 1,100 gallons.

To. show that this statement is not an exaggerated calculation I will

quote the experience of Denmark.
" When these Associations were started Denmark exported to Britain

^3,800,000 worth of butter, and in 8 years the value had increased to
;^5,8oo,ooo from about the same number of cows. The cost of making
the tests was from is. 8d. to 2s. 6d. per cow. The Government of

* Paper read at the Sixth Convention of the Victorian Chamber of Agriculture, held June, 1908, at
Geelong.
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Denmark provided the sum of ^6,400 per year for 10 years, and the

expenditure of this ^^64,000 was the means of increasing the annual

return by ^2,000,000."
The following table contains the first, (1898-1899) and latest (1902-

1903) years' .results of a five years' record of ten associations, all milking

cows and heifers included :
—
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The following figures relating to eleven Jersey stud cows, the property

of Mr. G. T. Chirnside, Werribee, are worth quoting to show what can be

obtained bv systematic recording, combined with care and attention :

—

Name of Cow.
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The following is a record of thirteen three-year-old, pedigree short-

horns (heifers) for the year 1905-6 :

—
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be beyond the scope of that body. I therefore propose to submit that

the work of organizing be done by the Agricultural Department in conjunc-

tion with the boards of directors of the Butter Factories in the various

districts. The work should be confined to a limited area for a com-
mencement, and for that purpose somei of the more closelv settled

districts should be selected. A meeting of the dairymen should be called

at the instance of the board of directors, and the officer to whom the work
of organising may be entrusted should lav the scheme before them, and
at the same time, enrol the names of dairymen who were prepared to

submit their herds for testing and undertake to render the assistance neces-

sary for the proper carrying out of the work.
Having had considerable practical experience in the wt-ighing, sampling

and testing of milk at various agricultural shows in the State, I am fully

convinced that any s\ stem of testing for butter-fat that does not provide
for the testing of individual milkings, or if composite samples are re-

quired, the taking of a proportionate part of each milking, will not be
accurate. The general experience in Victoria has been, owing to the
greater length of time elapsing between the night and morning milking
that the quantity of milk given in the morning is verv murh greater and
the test lower than the night's milk.

I desire to point out, before proceeding to outline any scheme to get

absolutely accurate and reliable results, that a daily weighing and testing

of the milk is essential. As the adoption of this method would ap
parently involve a great deal of labour and some expense, it is proposed
to submit a simpler system sufficiently accurate to enable dairymen to
locate the unprofitable cows for rejection from the herd. The weighing
of the milk and the mere fact of taking a small quantity for testing is

simple in itself, but the difficulty in providing for variation in quantity
and quality in the night and morning's milk is one which will have to be
overcome.

In the proposed scheme, the following conditions would haw to be
complied with :

—
1. Any person who will agree to keep a lecord of individual cows

during the whole milking period to the extent of weighing
the morning and evening's milk on at least three days every
month; and also to take the samples for testing, will be
admitted to membership. The number of members may be
limited at the discretion of the board of directors.

2. The milk will have to be preserved, and a composite sample
sent in once a month for testing as directed.

3. Members will be expected to provide themselves with scales,

weighing can, sampler, record chart, and sample bottles for
each cow, and a box for holding samples.

4. Members shall assume the responsibility of delivering the samples
to the place where sampling is to be done, on such days as
may be directed by the [)erson in charge of that work.

5. The local butter factory will undertake to place testing ap-
paratus and facilities at tli" disposal of the officer appointed
by the Department of Agriculture.

According to the conditions specified the dairyman is involved in a
trifling outlay only ; the work and expense being divided between the
butter factories, which supplies power and material for carrying out
tests, and the Department of Agriculture, which supplies the organiser
and tester.
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The duties of an officer appointed by the Department shall be as

follows :
—

1. To approach boards of directors, and consult with thtm prior to

the formation of the association.

2. To attend meetings of dairymen and address them on the ques-

tion of improvement of dairy herds, explain the methods

to be adopted, and assist in the formation of the association

and its conduct.

3. To visit all members of the association and instruct them in

methods of weighing and taking samples.

4. To make official tests when required, for the purpose of admis-

sion into the milk register to be referred to hereafter.

5. To check results of test of dairymen who are members of the

association, and compare same with factory returns.

6. At the end of each year to prepare a report and statement

showing result of year's work; also a quarterly statement

for publication.

7. To perform all testing for the association at the place appointed

for the purpose.

The instructions to dairymen in the methods of weighing and taking

samples are :

—

1. One of the blank record forms should be posted in the shed on

a board with a pencil attached—in a convenient and well

lighted place—and the balance should be fixed close by.

2. It is recommended that each cow's milk be weighed every night

and morning, and that a sample for testing be taken three

times a month that is, on the loth, 20^1, and 30th of both

the night and morning's milk, and transferred to the bottle.

3. If it be found impracticable to weigh each cow's milk night

and morning then it will be necessary to weigh only on the

davs set apart for sampling. The sum of the three days'

milk divided by 3 multiplied by the number of days in the

month will represent the total vield per cow per month.

4. Immediately after weighing each cow's milk the sample in the

sampling tube is transferred to composite sample bottle by

placing the top of the forefinger of the right hand on the

top of the tube, thereby preventing the admission of air, and

consequently the outlet of milk sample from same.

5. It is important that the whole of the milk contained in the tube

be put into a composite sample bottle and care must be ex-

ercised in placing each cow's milk in the right bottle.

6. Immediately the milk is transferred to composite sample bottle

the cork must be inserted tightly to prevent evaporation.

7. Mix the milk in the test bottles every time a fresh sample is

added bv giving the bottle a rotary motion.

8. Each cow's name or number should be affixed to composite

sample bottle.

9. Keep the box containing the test samples undisturbed in a cool

place and always safelv locked.

10. Forward record sheets enclo.sed in sample box when delivering

same to factory.
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A Milk Register.

For some permanent good to result from the recording of each cow's

milk, and to insure that the progeny of the best cows only may be re-

tained for dairying purposes a milk register should be taken in hand.

It need not be kept exclusively for pure breeds of cattle but should be

open to all classes that have proved themselves profitable dairy cows.

A special heading will be provided for the different pure breeds. Those
of mixed breeding, or what are termed cross-bred, will be entered under

a separate he/ading.

Conditions of Entry to ^Iilk Register.

1. Anv cow to become eligible for registration must previously

have proved bv test as heretofore provided capable of yield-

ing a standard of 300 lbs. of butter-fat for the milking

season of not more than twelve successive months.

2. Every application for registration should be accompanied by a

statutory declaration to the effect that the conditions and
instructions set out in the regulations for membership of

the cow testing association have been complied with.

3. A true description of the animal, age, colour, brand, and if

pure bred, the name of sire and dam, if cross-bred, the

breeds of sire and dam ; must be supplied.

4. A bull to be eligible for registration must be the progeny of a

standard test cow, and his sire must be pure bred, and the

progeny of a standard test cow also. Bulls may be ad-

mitted if the applicant can satisfy the officer in charge that

the dam is up to the standard prescribed. Weekly or

monthly tests may be accepted for this purpo.se and a stan-

dard for same as follows :—7 days record, 2 years old and
under 3 years, 5 lbs. butter-fat

; 3 years and under 4 years,

6 lbs. butter-fat; 4 years and over 7I lbs. butter-fat, per

week.

If the officer is satisfied after one or more such tests, he may re-

commend the granting of a certificate.

Such cow or cows must of necessity be the property of a member
of the association and subject to the conditions of same.

Should the annual yield fall below the standard set out for

admission the certificate already granted to the cow and
progeny (if any) may be cancelled.

The cost of special tests abo\e referred to, must be borne bv the

applicant.

5. The board of directors and the officers to whom the work of
keeping the register has been entru.sted, shall reserve to

themselves the right of investigating the record and breed of
each cow and bull entered for registration, and conduct
further official tests, if necessary, before final registration

is granted.

6. A fee of ids. will be charged for all certificates issued, to cover
cost of bookkeeping and printing.
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DAIRY FARMIXG.

PRACTICAL POINTS FOR PRODUCERS.

P. J. Cairoll, Dairy Expert.

Plan and Specification of a Separator Room for a Small Dairy.

It is not advisable to have separator room and dairy all in one, as it

is important that the dairy should be distinct altogether from the separator

room; this being so the plan given is for a dairv for the storage of cream

or milk only.

A separator room is most convenient when placed close to the cowshed,

but detached from same, with due regard to prevailing winds .and drain-

age, &c. The separating room, no matter how well it may be kept, is

not a suitable place for the storage of cream, as such should be removed
immediately after separating is completed. The class of separating room
will depend entirely on the kind of cowshed buildings and conveniences.

The dairy should, as stated before, be a separate building erected in a

convenient place, not too close to the cowshed or other building, with per-

fect drainage, light, and cleanlv surroundings, due regard being also had
to the prevailing winds. The building mav be constructed of wood or

galvanized iron—if of the latter, I would recommend that the irO)n be

nailed on the inside of the studs, not the outside as in drawing, thus pro-

viding a smooth impervious surface easily cleansed. The eaves should

jiroject well over the wall with an open space to provide free circulation

of air under the roofing. These openings would require to be closed m
with wire nesting of a small mesh to prevent birds from getting in.

Windows, with hinges for opening, should be placed in a ajnveniedt posi-

tion to give sufficient light and ventilation : window and door openi'ngs

should be covered with wire mesh shutters. Shaft ventilator should be

placed on the roof and ventilators on the three walls on a level with the

floor. The bottom board may be placed on hinges in order to flush out

floor with fresh air when necessary and dry same after washing down.

The floor should be of brick and cement or concrete, well laid down on a

solid foundation, with fall to one end to a gutter to carry off drainage

and water used in flushing.

Quantities and Specification.

Sunk I ft. 6in. into gi'ound.

Set perfectly iipricrht on sole plates

and earth well rammed round
stumps.

To doorway, stumps checked for

keilj.

To form boxed openings at floor

level.

Halvel at joints and mortised for

corner studs and checked for

other studs.

Tenoned into top and bottom plates.

Checked lin. for braces, and ^in.

for window head and sill.

Checked lin. for braces, and iin.

for top plates and door head.

RcjI Giini —
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Hardvood {continueA)—
Top plates to

gable ends ... 4111. X zin. +— sft.

Door and window-
heads ... 5Mn. X 2in. 2— 2ft. gin.

Battens for iron ^in. X ijin. j ^~9^..^ \ tjkew nailed on to inside of .stiuls.

T?races... ... 3in. X lin. 2— loft. 6in. 2— Sft.

Ridge ... ... gin. X i^in. i— loft.

Purlins ... 3in. X 2in. 6— loft.

Deal—

Door sheeting ... 6in. X fin. 5—6ft. 6in.

,, ledges ... 6in. X |in. 3— 2ft. 6in.

,, braces ... 6in. X |in. 2—3ft. 3in. r— 2ft. Sio.

,, jamb lining 7in. X i^in. 2— eft. 6in. i— 2ft. Sin.

,, stop ... 3in. X fin. 2— 6ft. 6in. i— 2ft. Sin.

Window ... liin. X 2ft. 6in. X 3ft. 3in. deal sash, + lights glazed with 21 oz.

glass hang on one pair of 3in.

steel butts, and with 6in. barrel

bolt and cabin hook.

,, jamlj lining yin. X Jfin. 2--3ft. 6in. i—2ft. Sin.

,, stop ... 3in. X ^in. 2 -3ft 6in. i— 2ft. Sin.

Corrugated galvanized irf)n 26 gauge, 2— 5ft., 10— 6ft., 8— 8ft., 5— icft. 4— 9ft.

Ridging, i4in., 24 gauge galvanized iron, 2— 6ft.

Nails, 5 packets .spring heads, 1 lb. 4in. , i lb. 3iii.

Fly wire netting, i square yard Lead flashing, Sft. X 6 in.

Bricks, 300. Sand, i cul)ic yard. Cement, i cwt.

At Melbourne prices, the total cost would be about £11—material £S, labour £3.

To Keep Cream Free from Dust, and in Good Condition.

The cream 'should be cooled immediately after separating, either by

means of passing over a small cooler—several of which are on the market

at the present time—or by placing the vessel containing the cream into

a tub or other receptacle containing cold water. The cream can should

be covered carefully with two to three thicknesses of butter cloth ; thds

permits of the escape of animal gases, and prevents flies and du.st from

getting into the cream. In very hot weather it is advisable to fix a sack

round the cream can and keep it moistened with water. The cream of

course must be stirred at least twice a day with a clean stirrer. It will

be found advantageous to remove the cream from the dairy and place it

outside on a convenient stand during the night, when the outside atmosphere

is cooler ; care must be taken to keep it well covered from dust and othe/r

.sources of contamination. If these precautions are taken and the cream

delivered at frequent intervals to the factory, there should be little diffi-

culty regarding qualitv and condition.

The First Cream from the .Separator.

The first of the cream that comes through the separator should be

caught in a .se;oarate vessel and returned to the milk vat so as to have

cream of a uniform fat percent ige.

Clotted Milk in Cream.

This is the result of separating cream too thinlv. thereby including a

too large proportion of skim milk. .Sometimes it may result from failure

to stir the cream at regular intervals, as when it is allowed to .stand un-

disturbed, the milk, being the heavier portion of the bulk, will naturally
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sink to the bottom. It is recommended that the cream should be separated

so as to contain at least 40 per cent. fat.

Temperature to Separate at.

A temperature of 86 degrees F. is sufficient to enable perfect separation

of fat from the milk to take place, provided, of course, that due regard

is paid to rate of speed and feed of separator. If it is necessary tO'

heat the milk, it is better to do so by immersing the vessel containing it in

hot water.

Computing Butter-Fat Results.

The following is the method adopted :—Multiply the pounds of milk

by the percentage of fat, and divide the result by 100. The answer fwill

be the pounds of fat contained in that quantity of milk. Example, 100

lbs. of milk multiplied by 4 per cent, of fat = 400 lbs. ; divided by 100=
4 lbs. of fat. The following is the result of the figures submitted by

J.E.B. :—

. No. I cow, 190 lbs. of milk, test 4 percent. = 7-6 lbs. butter fat per week.

No. 2 cow, 215 ,, ,, 3'5 ,, =7'52 ,, ,, ,,

No. 3 cow, 107^ „ ,, 3-+ ,, =3-76 ,, „ ,,

No. 4 cow, io8i ,, ,, 4'6 ,, =4'99 ,, .> >>

Example— 190 X 4'o = 76o'o which, divided by 100, gives 7'6.

'Clean Skimming.

There should not be more than o.i per cent, of fat left in skim milk;

the result obtained by correspondent, 0.07, is reasonably good skimming,

100 gallons of milk zri,000 lbs. approximately. With this loss of .07

per cent, of fat the result would be as follows:-—1,000 lbs. of whole
milk would produce 900 lbs. of skim milk; the latter multiplied by .07

and divided by 100 would show that .65 lbs. of butter fat were lost in

1.000 lbs. of milk.

Separate each time into Fresh Vessel.

Should a separate vessel be used each time when separating, if a

cooler is used, or can several milkings be run into the one can, is asked.

It is advisable at all times to separate into an empty \'essel. The
cream when cooled, may be added to the bulk cream, which should be

thoroughly stirred up. It is important that before mixing, the cream

in the two vessels should be as near the same temperature as possible.

11017.
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THE GROWING OF FODDER CROPS.

Demonstration Work on Dairy Farms.

G. H. F. Baker, Dairy Supervisor.

The vicissitudes encountered by the bulk of dairy farmers lately

have forcibly emphasized the frequent admonitions by the officers of

the Department of Agriculture that profitable dairying cannot, on ac-

count of the variation in quantity and the uncertain distribution of the

rainfall, be carried on throughout the year by a sole dependence upon

grazing. The minority who last season made ample provision to meet the

contingencies that arose, and secured a substantial profit as the result

of their forethought, which is synonymous with good husbandry, realize

how sound was the advice given. Many of the majority will follow the

newer and rational methods as they come to realize that the bulk of the

15 to 18 tons of green fodder necessary in a year to a cow for the profit-

able production of milk can most economically be supplied by hand feeding.

As 10 tons of green fodder per acre is a good average return to be obtained

in one crop it follows that an area of land commensurate with the quantity

(.f fodder required to supplement the feeding of a herd must be cultivated,

or from a smaller area two fair crops must be obtained annually, which

may be accomplished, as a rule, by systematic rotation.

That the closer association between farn;ers and officers of the Dairy

Supervision Branch is showing valuable results by reason of practical

demonstrations in the improvement of cultural methods made possible, is

evidenced in this article.

In order to permit of a practical demonstration being made in the culti-

vation of fodder crops two of the largest and longest established dairymen
supplying milk to the metropolitan area—Mr. T. Baker who milks an

average of 400 cows daily on his farm at Somerton, and Mr. W. Baker,

whose herd, milked at his Woodstock farm, averages 300 head—some time

ago arranged to have certain land on their farms sown and cultivated

according to the methods advocated by the Department, slight variations

in different sections being made.
On Mr. W. Baker's farm an area of 5 acres was set aside for experi-

mental plots of several varieties of grain ; and Mr. T. Baker sowed his

season's crop of 30 acres of maize in drills of various widths, and kept

very complete tally of the results obtained from them. This was a par-

ticularly suitable experiment for such a dry season, because what sowing
of maize is done in the district is generally on the broadcast system ; and,

as the area selected adjoined the road from Melbourne to Kilmore the

whole course of the demonstration was in full view of all who passed.

On Mr. W. Baker's farm at Woodstock the whole of his first 29
acres of maize was sown in drills, but the cultivation was varied from that

at Somerton and in a second and later sowing of 20 acres, a 4-acre section

of the best land was reserved for broadcast sowing under the old method.
The several results were very interesting to the many who had the oppor-
tunity of noting them.

Mr. W\ Baker's Experimental Plots of Maize, Peas and Beans.

The original intention of getting the yields from each of the experi-

mental grain plots weighed separately was frustrated during harvesting
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as by a mischance the various yields were hopelessly mixed. The results

therefore could only be approximated. The experiments gave every pros-

pect of being highly satisfactory.

The site selected was part of 20 acres that had been broken up the

previous winter, reploughed twice, given a dressing of farmyard manure
of six loads per acre, and then sown with maize. When the maize was
•off, the land was ploughed, and on the 3rd and 4th of June, sown with peas

£nd beans at the rate of two bushels to the acre and manured at the same

time with i cwt. of superphosphate to the acre. The several varieties of

oats were sown on the 4th and 5th of June at the rate of one bushel to the

acre and i cwt. of superphosphate.

Two lots of peas—| acre of Yorkshire Hero and \ acre of Partridge

field peas—were sown. The Yorkshire Hero pea did not do at all well,

was fully a week later in coming through than the Partridge va.riety, and
did not grow or pod satisfactorily ; the Partridge variety came up strongly,

grew slowly but well, making a strong growth, bloomed and podded well.

Both of these plots were drilled in at the usual 7 inch space, which, of

course did not allow for cultivation.

>
" -•'c ...iiia#ftLi«rt.:^-j.;£.?(i*ftaKfc^'

/
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CI'.MIMI VIEW OF MR. W. BAKI i'--. HOMESTEAD.

There were two varieties of beans planted—the Wonder broad bean,

and the Tick bean. They were hand sown in rows about 3 feet

apart. The broad bean came up slowly, stooled very little, made very

poor growth, bloomed shyly, and on the whole was disappointing ; on the

other hand, the Tick variety was an all round success. It came up
well, stooled well, grew strongly, averaging 2 ft. 6 in. high, and
j)odded heavily. The crop came into bloom when about 12 inches high,

and kept on growing and blooming until maturity was reached.

Five varieties of oats were sown, viz. :—Stout White, Black, Dun,
Tartarian, and Algerian. The Stout White stooled well, reaching a
height of 3 feet, and gave promi.se of fully 12 bags of grain to the acre.

The Tartarian oats stooled and promised, if anything, better than the

Stout White; it was a beautiful ci-op, 3 ft. 6 in. high, and as level

as a table. The district farmers maintain that this variety will not

grow satisfactorily here, but, in this instance it gave full promise of
equalling the yield of the Stout White. Adjoining the Tartarian was
the Black variety. This came up well; but, stooling excessively, did

not head well, giving neither height of stalk nor weight of grain. It

was practically a failure. On the other side of the Tartarian plot the

Algerian was planted. It shot well, but did not equal either the Stout
White or Tartarian in stooling. It attained a height of 2 ft. 6 in.,

headed well, and was estimated to average 10 bags to the acre. The
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Dun variety stooled well, grew fast while the ground was rr.oist, but at

the first signs of dryness in the soil it went to head, reaching 2^ height

of 20 inches. It headed well with a good plump grain, and was expected

to go 7 to 8 bags.

Maize Experiments at Mr. T. Baker's Farm.

The thirty acres at Mr. T. Baker's farm on which maize was sown,,

was originally a rather poor, light, grey loam 6 to 8 inches deep, over-

lying a clay subsoil. Frequent working with dressings of farmyard

manure between the crops has greatly improved both its appearance and',

friability. It has been in continuous cultivation for the past 20 years.

When the previous crop, mixed sowing of Dun peas and Tick beans,

which yielded an average of 9 tons 14 cwt. of green fodder per acre

from the whole area, was cut on the last week in September, 1907, the

ground was ploughed, disc harrowed, and cross harrowed. Fourteen

acres were sown with maize in drills 2 ft. 6 in. apart, by a Alusgrove

seed drill, closing up three of each four hoes; 28 lbs. of seed to the acre

were sown, and i cwt. of manure applied. The remaining 16 acres

were again ploughed, and the manuring and sowing of each section done

by hand, and covered with a light harrowing.

The seed was a very good sample of the ordinary Flat Red maize,,

purchased in Melbourne, the manure being a special maize mixture.

The distance between the rows started at 2 feet, and in each plot, an

increase of 6 inches was made up to 5 feet. The scarifier was kept going

between the rows, and, notwithstanding a long period of very dry and

windy weather, broken only by a few light showers, the maize kept

steadily growing. Cutting was commenced on 7th January, and a record

kept of the number and weight of loads per acre from the various plots.

The return from the area which was drilled 2 feet apart, was the liglitest

of all, averaging 5 tons ; the 2 ft. 6 in. paddock gave an average <ii

5 tons 19 cwt. per acre; the 3 ft. area yielded 7 tons 4 cwt. per acre;

the 3 ft. 6 in. area returned 8 tons per acre; that 4 ft. 6 in. apart gave-

a return of 9 tons 15 cwt. per acre; whilst the 5 feet sowing fell back

to 9 tons 4 cwt. per acre. This latter would suggest that the full.

necessary width for all practical purposes was reached in the drilling

at 4 ft. 6 in. A light scarifier was put over the whole of the area

sown as soon as the maize showed up sufficiently to mark the drills, and
svas kept going as long as practicable. In the narrow drills this, of

course, meant the suspension of operations much sooner than in those

sown wider. The extra; working which was given these wider drills

resulted in a much more robust growth. This would show that what is

often looked upon as a loss of ground resulting from sowing a wide

drill, is more than counterbalanced by the heavier return obtained. There

is a dual benefit in this. As cattle will leave the heavier portion when
maize is fed to them in the stalk, many farmers have made the mistake

of striving for a fine growth in their crops ; Ijut the strong well-grown

maize stalk has a higher feeding value than the same weight of a spindly

growth. To use up this strong stalk necessitates chaffing ; here again

an absolute benefit and saving over the stalk feeding method is secured

IS when the chaffed fodder is used in a manger or feed box nothing is

wasted, and the labour of chaffing is fully repaid. In addition, when
the maize is chaffed other feed stuffs such as bran, crushed peas, brewers'

grains, oilcakes, or any of the many concentrated foods popular among
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-(iairyrr.en can be added as required. Mixing feed in the bulk allows of
each cow getting a more even share of the whole, and a second trip round
the mangers is not necessitated. Every effort should be made to get as

heavy a crop as possible from each acre of ground cultivated, and none
of the produce should be wasted.

Each plot was cut in the order in which it was sown ; consequently
those cut last may, to some extent, have had an advantage over those
sections cut earlier, in that by standing longer they n\ay possibly have
derived more benefit from the rain which fell in December. One trial

cannot be deemed conclusive in determining the correct width of drill

at which maize should be sown. The question to be demonstrated was
whether wide or narrow drilling was the more satisfactory, and the result

was decidedly in favour of having the rows not less than three feet apart\
on account of the greater facility afforded for inter-cultivation and the

resultant better growth.

Mr. W. Baker's Maize Cultivation.

The area of 29 acres which Mr. W. Baker had set aside for his first

mowing has a gentle slope to the south, and is of a mixed light and dark
.grey loamy soil, about six inches in depth, over a clay subsoil. Tliis

paddock has been under cultivation for the past seventeen years, and
the crop preceding the experiments was tick beans and dun peas sown
on the 14th and 15th of March, which averaged about 10 tons of green

fodder per acre. About twelve years ago a few loads of peas were fed

as a trial. When the cows had got used to the fodder there was a

noticeable increase in the milk yield ; and since that time peas have been
sown annually by Messrs. T. and W. Baker for green fodder. Three
}ears ago tick beans were added, mainly as a support for the growing
pea haulm but the beans also proved a satisfactory addition to the feed

from the stand-point of quality.

When maize is being fed the usual mixture for the day is about 3 tons

maize, i ton hav chaff, i\ tons brewers' grains, and 12 bags bran. When
the maize is replaced by the peas and beans the bran is gradually reduced

in quantity, as the peas mature, to 7 bags daily. Immediately after the

Tjca crop was taken oft' the ground was given a light dressing of six

loads of farmyard manure to the acre, ploughed, disc harrowed, and
rolled. On the 6th and 8th November this was sown with 18 lbs. of

seed of the ordinary Flat Red maize to the acre, with i cwt. of bonedust

at the same time. The farm drill was used; three of every four drills

were closed, leaving a space of 28 inches between the rows over the whole
area. The land was then rolled and left for .several weeks before being

scarified ; and the failure to have this work done earlier no doubt con-

siderably interfered with ultima,te success of the crop.

At this period Mr. T. Baker's crop received every attention, with the

result that it forged ahead without check. Mr. W. Baker's crop, however,

stood uncultivated till the weeds were well established, and its growth

during the same period as compared with Mr. T. Baker's showed an

apparent loss of 30 cwt. per acre. On the 14th, 15th and i6th January
the crop recei\ed its only scarifying and the amount of actual benefit

which the maize would have derived from it was considerably discounted

by the way in which the work was done. Through the horse being hitched

^p close to its work instead of leading harness and light bar with long

chain to culti\ator being used, the result -was that the low stiff" set bar
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in passing forced the maize stalks down, dragging many of the rootlets

from the soil. This necessitated the plant making new root growth to

establish itself, which materially interrupted its leaf growth.

The crop reached the flowering stage towards the end of January,

and as fodder was required for the cows, cutting was commenced on the

3rd of February. The crop was still far from m.atured ; the first acre

cut yielded only 5 tons 16 cwt. ; and the next gave 6 tons of fodder.

THE TWO SIDES OF THE FENCE A CONTRAST.

BROADCAST MAIZE CROP.

^^a
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can make no claim to being specially adapted for this crop, and a good

return here would fall much below the average of other more favoured

<listricts. The fact, however, stands that in the neighbourhood of these

farms all others this season who followed the broadcast system of sowing

have had next to no returns from their land, the crop in many instances

being too short to be cut and having to be pulled by hand to gather it.

Before the cutting of the first crop was commenced Mr. W. Baker
made his second sowing on 20 acres of virgin fallowed land, of which
about 16 acres was low-lying, tussocky land, usually water-logged and
boggy in winter, and a harbour for snakes and rabbits in summer. The
remaining 4 acres were on slightly rising ground of a strong dark soil,

bordering on some stony land, and which broke up fairly loose and mellow.

The whole of the land which had been broken up about twelve months
previously and re-ploughed twice subsequently, was now disced, and re-

worked with a spring tooth cultivator. In the first week in January it

was manured with i cwt. of bone dust to the acre and sown with 18 lbs.

of maize per acre. Twelve acres were sown with the drill, as before,

A MORNING SUPPLY FOR THE HERD.

and four with a small drill attached to the plough handles. This machine
was described in the March issue of this Journal. Its work in this in-

stance was very satisfactory. The remaining 4 acres on the rising ground
were sown with 2 bushels of maize per acre, broadcasted, in order to

make the demonstration, if anything, more complete. The result was
that fully twice as much fodder, proportionately, was cut from the drilled

land as from that sown broadcast.

As the rainfall during the period when these maize crops were growing
was very light in most districts, the monthly total registered on Mr. W.
Baker's farm is of interest. As the two farms are only seven miles apart,

and the intervening country is similar in contour, the records of one may
be taken as approximately correct for the other.

Inches. iqoS.1907.
May
June
July ...

August ...

September
October
November
December

... 1.59
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Both Messrs. T. and W. Baker place a high vakie on the manure
fron-x' the farm animals, and none is allowed to go to waste. On the Wood-
stock farm it is carted to a heap in the paddock and is distributed just

before the cultivation for each crop. At Somerton, all the spare time

of the farm hands is employed in gathering and carting the manure direct

to the paddock, where it is ploughed in at the earliest opportunity.

It may be said that the average dairy farmer could not afford the time

taken up on both these farms in measuring the land cultivated and weigh-

ing the crops. The fact that two such practical men as the Messrs. Baker

readily undertook these exhaustive tests indicates the high A'alue they place

on the knowledge gained. It is this determination to bring any question-

able point as near as possible to a decisive finality, which marks the differ-

ence between the dairyman who secures average success and another who*

makes an eminent success of his work.

WASHING WHITE LEGHORNS FOR EXHIBITION.

//. T'. Hawkins, Poultry Expert.

White fowls, and others of light colour, require washing all over.

The requisites are plenty of hot water, a basinful of soapy water- -made
by dissolving cut-up soap in hot water—a nice soft sponge, and some dry

towels. Having washed the feet and legs, fill a tub with water, hot

enough for an ordinary bath, and sufficient to go round th(; body of the

bird ; care must be taken to thoroughly drench the l)ird to the skin.

Part the plumage and work it about with the sponge under water ; then

rub the sponge, well soaped, into the feathers., up, down, and across;

for the fluffy feathers in front use the hand, working it up and down.

Continue working at the feathers until ever\- particle of dirt is removed.

The next operation is to wash the head, sponging well round the eyes,

the top of the head, and down the hackle. After this, place the bird

in a tub of clean zcarm water—which will also do for washing the next

bird—and rinse it well, taking care that the soap is thoroughly removed;

otherwise, the plumage will become clogged, and will not web nicely.

Having pressed out with the hands any soapy water, put the bird into a

third tub of cold water to which may he added at least a tablespoonful of

borax, which will assist in preser\-ing that stay-white colour, which is

desirable in the show bird. Then rinse quickly—but thoroughly. The
cold bath will have the eft'eet of closing up the pores, thus minimizing the

risk of the bird taking cold. Place the bird on a table, and jemove any

watiM- that remains with a sponge, squeezed dry ; then, using a towel, dry

the head, wipe down the neck, and sop the rest of the body, always

working the way of the feathers. A stimulant may now be given—20 drops

of ammoniated tincture of quinine to a tablespoonful of milk. When this is

done put the bird in a crate placed before a fire with a strong glow of

warmth, avoiding a fierce heat. :\nd. from time to time, turn the crate

until the l)ird is nearlv dry. but still damp. Remove it to a lined ex-

hibition basket placed in a warm, but not hot, position, the object of this

final drving being to secure a slightly moist atmosphere so that the plumage
properlv webs again. Birds may be washed three or four days prior to

exhibiting. Thev will keep ]>en-fectlv clean if there is plenty of chaff in

the i>en. and the droppings are frequently removed.
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INFLUENZA IN HORSES.

S. S. Cameron, 31.R.C.V .S., Chief Veterinary Officer.

For anything approaching a parallel to the severe visitation of illness

that has befallen the horse population of Melbourne and suburbs during

the last few days, the early winter months of 1890 must be re-called.

Just as at the present time the human population ig showing a distinct

vulnerability to the influenza germ, so about the time in 1890, when the

horse epizootic prevailed, it will be remembered that the community was in

the throes of the epidemic of what was then called Russian influenza or

'la grippe."

The present visitation, however, is apparently more marked, both in

the proportion of horses attacked and in the severity of its effect ; and it

promises to more closely resemble the historic occurrence of influenza in

the Northern States of America in 1872-3, when about a million horses

altogether were attacked, and the death rate ran to upwards of 5 per

cent.

Influenza of Horses and Man not Identical.

It should be made clear that the influenza of man and of horses are

not identical, inasmuch as they are not caused by the same germ and are

not inter-transmissible from man to the horse and vice versa. The causa-

tive agent in the illness of man is a specific germ called Pfeiffer's bacillus,

which will not cau.se the disease in horses. While the causal germ of the

disease in horses has not as yet been definitely demonstrated, weighty
evidence points to its being the cocco-bacillus of Lignieres. Nevertheless,

the two diseases are remarkably similar as regards contributory causation,

symptoms, progress, corr.plications, and all other features.

Annual Outbreaks.

Slight and almost unnoticed outbreaks of influenza in horses would
appear to occur every year, the disease apparently smouldering on in city

stables from year to year until it breaks out without any very obvious cause

into a live, active, and virulently infectious epizootic, such as the present

one. No known conditions of temperature, atmosphere, soil, or seasons

are associated with the occurrence of an outbreak, but there are certain

well-known factors, some of which would appear to have effect as con-

tributory causes in connexion with every recrudescence of the disease in

virulent form. One of them is the "chill," which is sustained as a
result of the sudden vicissitudes of atmospheric temperature prevalent
during the autumn and spring months associated as these are with the

"change of coat," which is going on at such seasons. The electric

tension of the atmosphere associated with the occurrence of thunderstorms
has been held to lower animal vitality and so increase susceptibility to

attack. In this connexion it is worthy of note that there were several

thunderstorms during the second week in September when the outbreak of
influenza was first noticed. Exposure to cold and damp situations are

potent predisposing causes. Neglect, overwork, and improper feeding also
- contribute to an extension of the ravages of the disease.
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Predisposing Causes.

In this last pre-disposing cause may perhaps be found the most reason-

able explanation of the causation, extension and severity of the present

visitation. Although the sudden development of the disease amongst
horses in the metropolitan axea was only noticed last week, nevertheless

influenza has been prevailing over wide areas in the Northern districts of

the State during the whole winter, particularly in the district lying north

of Bendigo and between Mitiarr.o and Echuca. Veterinary Officer Cother,

who investigated the disease in that part of the State, makes the following

observations in his report:
—"This year a long dry summer following a dry

spring in which there was little growth opened up but a poor winter

prospect for animals in the district. The phenomenal rainfall at Christmas

time broke up the old grass, and left the pastures bare. There was no
autumn spring of grass, for the same downpour germinated the surface

seeds but the resulting plants were quickly withered. Feeding by hand
had to be resorted to, and, owing to the scarcity and consequent high

prices, the use of hay was out of the question to those who had none on
hand. The high prices tempted those who had stocks to sell ; consequently

the only feed available was straw chaff. The autumn rains upon which

the winter feed depended having failed, feeding had to be continued well

on in to the winter, which was ushered in by cold rains, accompanied by
heavy frosts and fogs. At that time, when it was most important that it

should be persisted in, some farmers discontinued feeding. The conditions

to which the horses were exposed ill-fitted them to withstand an attack of

influenza. Their vitality and recuperative powers had become so lowered

that it is not to be wondered at that many rapidly succumbed. That the

greatest mortality should have occurred amongst the younger horses may
be explained by the fact that never having been previously exposed to the

influenza poison they had not acquired the immunitv that older horses

had ; and were in an earlv stage of growth, when the demands of the

animal economy are largest, and consequently a greater amount of nourish-

ment is required to meet those demands. As this was not forthcoming the
susceptibilitv of the animal to disease was at its maximum. Older horses,

with their more or less acquired immunitv, and with, in most instances,

better care, although not so susceptible, have not altogether escaped."

Effect of Improper Feeding.

The semi-starvation conditions described by Mr. Cother as contributing
to the extension of the disease in country districts have applied also to

cltv horses during the past winter. The shortage and consequent high
price of horse fodder has led to the use of inferior, adulterated and
damaged feed for horses to a greater extent than ever before in mv experi-

ence. The effect of this innutritious and deleterious feed has been shown
in many wavs, notably in the impoverished appearance of city horses as
compared with other years, and in the extraordinary prevalence during the
last month or so of a semi-chronic indigestion amongst horses so fed.
This latter has been manifested by dryness, scurfiness and itchiness of the
skin, and dullness of coat, with a marked tendency to harness chafing and
abrasions of the coat and skin, conditions much more in evidence during
this than ordinary years.

The foregoing facts being considered, the virulence and all-round inci-

dence of the present epizootic is easy of explanation. The influenza;
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infection came along—possibly brought to the city by country horses

mobilized by the military authorities for the Fleet week celebrations—and
caught the equine population of the city in an impoverished condition with

an all-round lowered vitality and with its powers of resistance against

disease invasion at the lowest possible point ; vulnerable to attack and an

easy prey. Hence the rampant spread of the disease and its more than

usual severity in individual cases. As indicative of the extent and viru-

lence of the disease, as also of its sudden onset, the case may be men-
tioned of a city firm with seventy horses all well on Friday evening, while

by the following Sunday morning all but four were under treatment and
already four cases of " founder " had developed. In many of the larger

stables in the city 80 per cent, of the horses are prostrated with the

complaint.

Symptoms.

The first symptoms may develop in from one to three days from the

time the horse has been exposed to the infection. The symptoms persist

in one form or another throughout the attack, which, in cases which recover,

will run its course in from six to ten days. Of course, at the end of this

period the horse will be in a much weakened state, and unfit to resume
work until convalescence is complete. The disease is of a febrile type,

and, as mentioned above, its onset is ver\' rapid and marked by extreme
prostration and dejection. In a simple case, there is high fever, the head
hangs low, the eyelids are swollen, there is an effusion of tears, and the

eyes are sensitive to the light. The throat is very sore, making swallowing
very diflficult. The appetite is impaired ; the patient may take a small
mouthful occasionally, but will not complete the mastication ; and the

thirst is great. The urine is high-coloured and scanty, staling of small
quantities at frequent intervals. The faeces are also scanty, a few small
balls covered with mucus being passed. The patient is indisposed to move,
and, if made to do so, staggers and swavs with weakness. The sore throat

is mostly accompanied by a cough, and may also be associated with an
external swelling or fulness of the throat. The internal temperature is

usually increased. It may run from 104° F. to 107° F.—a rise of from
2| to 5^ degrees above normal. A temperature above 103° F. is indicative

of the thorough establishment of the complaint and the necessity for rest

and appropriate treatment.

In an ordinary case the pulse mav not be greatly disturbed and any
considerable increase from the normal (40 beats per minute), say to 60,

80, or 100 beats should be taken as premonitory of definite inflammation

of some internal organ. The breathing is quickened particularly in those

cases which tend to develop pneumonia. The inside of the eyelids and
the eveball are abnormallv reddened, and, in cases with liver complica-

tions may present a yellowish tinge.

The previously mentioned disinclination to move would appear to

indicate, in the light of one's personal sensations during an influenza

attack, the presence of severe aching pains in the muscles. This is es-

peciallv suggested when an attempt is made to turn the patient round

;

the head, neck, and body are allowed to partly swing round before the

limbs are moved, and as much space as possible is taken to turn in.

Forcibly turning the patient in a short space distresses him considerably

and is generally productive of a prolonged grunt or groan.

These are the most commonly manifested symptoms in an ordinary,

benign case. In those in which complications occur, svmptoms are pre-

sented which are specially indicative of the disease which is developed.
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Complications and SEQUELi^.

The most serious aspect of influenza is its liability to complications,

and what may appear to be a severe cold may develop into a serious attack

of inflammation of the lungs, intestines, or joints. In those cases where
inflammation of the lungs (pneumonia) supervenes, death often takes

place with startling suddenness. A horse that had been seen apparently

well a few hours previously may be found dead. The pneumonia is

frequently double, that is, both lungs are involved. The difficulty of
breathing is very pronounced. It is stated that in the present outbreak

the tendency to complications having their seat in the lungs is greater

than usual.

In the intestinal form of the disease, in addition to the primary

symptoms, there is slight colic and uneasiness. The state of constipation

will be succeeded by diarrhoea, the faeces being watery and escaping

from a constantly open fundament, with much straining to evacuate. Death
may ensue by the third or fourth day. In a small percentage of cases

inflammation of the feet follows on the premonitory svmptoms and the

horse becomes "foundered."
Other troubles may supervene. There may be the development of

abscesses about the throat, joints, or internally. Rheumatism of muscles

and joints, with accompanying lameness, is of frequent occurrence, and
swellings on head and limbs are common. Recovery, however, takes place

in the majority of cases if care and attention are given, the disease run-

ning its course in from six to ten days.

Nursing and Medical Treatment.

The prime essential is rest. The medical man orders the influenza

patient to bed immediately, and warns him against attempting to battle

the disease out while performing his ordinary work. So with horses : few
of the cases will develop into anything serious if the patients are relieved

of work immediately.

During an attack of horse influenza good nursing is of supreme import-

ance. Unless steps are taken to insure the patient's comfort, the giving

of medicine will be futile. He should, therefore, be placed in a roomv,

well ventilated, but warm box. with plenty of bedding, and should be well

clothed and bandaged. Plenty of pure water to drink, frequently offered

in a clean bucket, is desirable. A teaspoonful of saltpetre or of chlorate

of potash may be dissolved in each half-bucket of water. Greenstuff, if

available, should be presented in an appetizing manner. Gruel, milk with

•eggs beaten up, linseed or hay tea, boiled oats or barley—in fact, anything

that will tempt the patient to eat—should be offered. Only small quanti-

ties of food should be offered at a time, and any food that is not imme-
diately eaten should be taken away. Nothing nauseates a horse quicker
than allowing stale or mouthed food to remain in front of him when he has
no desire for it.

As a homely and readily available remedy, three ounces of whisky four

times a day, with one drachm of quinine in it twice a dav, may be given.

An ounce of sweet spirit of nitre may be substituted for the whisky. When
convalescent, one drachm of extract of gentian may be substituted for the

quinine. In a simple case, inhalations of hot water vapours (steam), into

which a little eucalyptus oil has been introduced, is good. A stimulating
linimf^nt applied to the throat will be serviceable. In cases where there

is difficulty in swallowing, medicine in the liquid form should not be given.
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In such cases, portion of the drench is apt to pass down the wind-pipe, in

which case grave lung complications will follow. Instead, an ammonia
ball (as prescribed below) should be given twice a day ; or an electuary,

consisting of belladonna extract and chlorate of potass., two drachms of

each with a sufficiency of treacle, should be smeared on the teeth three

times a day.

In the lung cases, liniment or mustard paste may be applied to the

sides of the chest. The constipation may be relieved with injections of

warm soap suds. Purgative medicine should not be given, one peculiarity

of influenza being the extreme irritability of the lining membrane of the

bowels and the consequent intense response to purgative or even laxative

medicine, whereby violent purgation and inflammation of the bowels may
be readily induced.

In the intestinal form of the disease this constipation will be succeeded
by diarrhoea, when the linseed tea will be useful. A solution of gum may
be added to the drinking water, and laudanum given in ounce doses twice

a day. Where the attendant can administer a ball, perhaps the best

medicinal treatment throughout the attack is to administer twice or three

times daily a ball composed of ammonium carbonate, gentian and ginger,

of each two drachms.

Prevention of Spread.

Influenza being essentially a contagious disease, means of prevention or
limitation of its spread should be in the direction of preventing infection.

The disease does not seem to spread through the air. Either immediate
or inter-mediate contact with an infected horse is necessary for the infection

of other horses. The inter-mediate contact may be supplied by attendants,

the germs being carried on their clothing or hands. But without doubt,

the spread of infection is most certain when horses are allowed to eat from
mangers previously used by infected horses, and drink from water troughs
previously contaminated by the discharge from an infected horse. It may
be taken as likely that every street water trough in Melbourne is, at the
present time, contaminated with influenza infection. Suggestions for the

daily cleaning of street water troughs are, in the absence of State or

municipal power to enforce, not likely to be very generally adopted ; and
there is not much merit in the suggestion for running water to be continu-

ously provided, as the contamination of the frame of the trough would not
thereby be prevented. A safer plan will be to urge every one controlling such

troughs to keep them empty, so that they may not be capable of being used
during the continuance of the epizootic. At any rate, drivers should
rigorously avoid allowing horses to drink at street water troughs. In
stables, if possible, a separate drinking bucket should be used for each
horse, or the stable bucket should be thoroughly cleansed with boiling

water and washing soda every day.

Incidentally, it may be here remarked, what a danger the horse water-

ing troughs in the streets of Melbourne would be in the event of the intro-

duction of any seriously virulent horse disease like Glanders ! Such a disease

would spread like wildfire, and would quickly leap beyond control. The
abolition of horse troughs was called for in the cities of England many
years ago, and their continuance in Melbourne is a fertile means of spread

of such equine diseases as Strangles, Pneumonia, Influenza, and the like.

Convenient they may be, but any advantage they are in that respect is
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far outweighed by fhe present harm that regularly results and the menace
they would be if Glanders or other such exotic disease of horses was
introduced.

Disinfection.

Stables, both those that are as yet clean as well as those that are

infected, should be thoroughly cleansed and disinfected—particular care

being given to the mangers, floors, and drains. The mangers should be
scrubbed clean with hot water and a liberal allowance of washing soda.
Walls, partitions, floors, and drains, should be cleansed and flushed with

a solution of chlorinated lime of a strength of about half a pound of
chloride of lime to a gallon of water. Lime washing the walls and sur-

faces with carbolized lime wash (a pint of crude carbolic acid or phenyle
to the bucket of wash) may also be carried out with advantage.

The infection is regularly spread from one locality to another by means
of the manure and litter from stables. Consequently during the existence

of the epizootic, stable manure should be burnt or buried in all cases

where at all possible. In other cases it should be freely sprinkled with
chlorinated lime solution.

Antitoxin Treatment.

An Influenza Antitoxin is prepared by Messrs. Parke, Davis, and
Co. for use as a preventative and curative agent in equine influenza. It

is administered by injection direct into the veins—usually the jugular vein
•—and therefore can only be used by an expert operator. Certain of the

practising veterinary surgeons in Melbourne have already adopted this

scientific means of subjugating the disease amongst valuable patients ; and
if the severity of the outbreak does not abate, it would be a wise proceed-
ing on the part of large owners to adopt this line of treatment more
extensively.

Advice to Owners.

During the continuance of the outbreak, m all cases whenever a horse

commences to cough or show any of the other symptoms of the disease,

throw him out of work immediately. Nurse him, coddle him, bandage
his legs, keep him warm, groom him frequently with straw wisps or

woollen cloths, and keep up his strength by nutritious feeding. Carry
out the disinfection measures and the home treatment advised above. If,

instead of getting better, he appears to be getting worse, or if any compli-
cating or untoward symptoms appear, a veterinary surgeon should be given
charge of the case. Indeed, in all stables of any extent where the infec-

tion has appeared, the provision of qualified veterinary attendance from the
start is wise and economic.

The daily taking of the temperature of all horses in the stable is to be

recommended, so that, if the temperature is seen to rise above 102^ F.,

the pending development of the disease may be forestalled, and the horse
rested and given appropriate attetition as outlined above.
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GARDEN NOTES.

/. Cronin, Principal, School of Horticulture.

The Magnolia.

Magnolia is a genus of shrubs and trees, naany of which are highly

ornamental and sufficiently hardy to endure the conditions prevailing in

gardens in most parts of the State. Various species are deciduous and pro-

duce their flowers in spring immediately before and during the period that

the leaves are beginning to develop ; others are evergreen and bloom during
the summer months. Magnolias are found native in Eastern Asia and
North America. Most of the deciduous species in cultivation in Victoria are

natives of China and Japan. Under natural conditions some kinds attain

a height of over fifty feet, but the largest trees grown here fall far short

of that standard, well grown specimens of Magnolia grandiflora rarely ex-

ceeding a height of thirty feet. Magnolia grandiflora lanceolata is the most

generally known of the evergreen kinds, and is certainly one of the finest

ornamental trees in cultivation. The deciduous kinds, which are worthy

of more extended culture, may be seen in many gardens in the cooler dis-

tricts. The flowers of most Magnolias are tulip-like in form, of large

size, the petals being stout in texture and of clear lustrous colour, and in

most cases the flowers are verv fragrant. Fine examples of various

deciduous species and varieties may have been seen blooming at the Mel-
bourne Botanic Gardens in September.

Culture—Selection—Propagation.

Magnolias generally require a fairly rich and porous loamy soil to

insure free healthy growth and abundant bloom. They will not thrive in

stagnant soil, but a fair amount of moisture is needed during the growing

season to develop the growths and flower buds ; established plants will

endure severe weather conditions if the soil is well cultivated and moisture

thereby conserved. Newly planted specimens need some attention in water-

ing, mulching &c. until established. Soils containing a heavy percentage

of lime are considered unsuitable for the cultivation of Magnolias. The
most suitable time for planting is in early spring. The roots of most
kinds are of a fleshy nature and are likely to decay if placed in saturated

soil in winter.

Fairly sheltered, but unshaded, positions should be provided if pos-

sible ; the plants require fair sunlight, but without protection from severe

wind the foliage and flowers of the deciduous kinds are damaged and
spoiled. Magnolias are admirable subjects for large borders, or groups,

or for planting as specimens on lawns, for which purpose M. grandiflora

is eminently suitable.

Propagation is effected bv layering, grafting in many cases, and from
seeds. Where seeds can be obtained the plants can be easilv raised, but

skill and propagating plant are necessary to increase plants by grafting.

Layering is an easv method of propagation, the details being identical

with those frequent Iv referred to in these notes.

Species and Varieties.

The following kinds and varieties which are all deciduous are suitable

for gardens of moderate size :—Magnolia stellata,—the starry magnolia, a
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beautiful dwarf species producing white flowers, differing from

other magnolias in the number and arrangement of the petals.

The petals are narrow, more numerous and arranged in flat, star shaped

form instead of the characteristic cup shape. A new variety of the above,

M. stellata rosea, bearing pale rose flowers, has been lately imported from

Japan, and should be a valuable acquisition. M. conspicua, the Yulan,

is one of the finest. It gro'ws and blooms freely in the metropolitan

district, the flowers being white, large, erect, aiid fragrant. M. obovata is

a dwarf hardy kind, the flowers of which are purple without, and white

within. This kind is easily propagated by layering. It is frequently used

as a stock for the kinds that are rare or difficult to propagate. i\L.

spectabilis is hardy and dwarf ; the flowers are large and resemble those

of M. conspicua. M. superba is a variety of garden origin, of moderate
growth, producing flowers of a beautiful pink shade. It is one of the

finest deciduous kinds. M. Soulangeana, Lennei,' and others are worthy

of culture.

Of the evergreen species, M. grandiflora, and M. grandiflora lanceolata

are well known and popular kinds, producing immense white flowers of

great fragrance. These are suitable for planting as avenue trees. INI.

fuscata, the Port-wine Magnolia, is a dwarf evergreen shrub, producing
purplish brown flowers in summer, the perfume of which strongly

resembles the smell of port wine. The latter plant is now classed by
botanists as Michelia fuscata.

FlovT'er Garden.
The work of soil cultivation, planting, seed sowing, and destruction of

insects, &c., recommended last month should be continued in a great

measure during the present. As early flowering annuals fade they should

be removed, and their place filled by transplanting, or sowing seeds of,

plants that will bloom during summer and autumn. A number of plants

that will make the garden bright during autumn may be raised from seeds

sown now. Manv tender or half-hardy annuals grown for the beautv of

their foliage or flowers, such as amaranthus, coleus, balsams, celosias, &c.,

may be planted out when danger from frost has passed. Salvias "Bon-
fire " and " Gloire de Studgardt," commonly known as Glory of Stutt-

gart, are popular plants for bedding or producing bright patches of flowers

in groups or borders. They may be raised from seeds, or from cuttings of

the old plants of last season. Various plants known under the general

classificat'on of bedding plants may be set out, including iresines and
alternantheras.

Beds for the reception of dahlias should be prepared. A deeply

worked, well drained, and rich soil is necessary for the production of fine

blooms. Dahlias may be planted now if flowers are desired during summer.
Divisions of the tubers or young plants from pots will provide large plants

that will bloom in about three months.

Kitchen Garden.
Growing crops should be kept free from weeds by frequentlv hoeing

between the rows. Thinning the plants and hand-weeding should also be
attended to in good time, or the result from the crops is almost sure to be
disappointing.

Cucumbers, melons, marrows, raised under hot frame conditions may
be planted out, and seeds may be sown where the plants are to remain.
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Little is gained as a rule by extra early planting of cucurbitaceous plants,
a severe frost or sudden change to a fairly low temperature being a common
experience and one that effectually checks the early plants. Warm sunny
positions should be given to water-melons to enable'them to ripen during the
warm weather, the season of demand for the fruit.

Seeds of various vegetables, including French beans, peas, cabbage,
turnip, and various saladings may be sown, and plantings made from
former sowings as required.

THE ORCHARD.

James Lang, Harcourt.

Splendid rains have again fallen since last month, and the outlook for

a good season is very much brighter than it was two months ago. The
weather has been very changeable during the past few weeks, and the ex-

treme cold experienced has retarded the bloommg of the trees ; however, a
few warm days will soon bring the blossom out, and, unless cold weather

again sets in, the season will be as early as usual. Fruit trees of all kinds

give promise of heavy crops, and in the absence of hot winds or frosts

during the blooming period, the crop will be a record one.

Ploughing the orchard should now take precedence over all other work,

and be pushed on and completed as soon as possible; once the ground is

turned over it is an easy matter to keep it well stirred up during the

summer.
Where peas w-ere sown down during the autumn they should be ploughed

in at once before the weather gets too dry. Roll them down with a heavy

roller, and plough in with a plough fitted with a circular colter to cut the

peas ;
plough the same way as the peas have been rolled—only roll down

a space that can be ploughed in during the day, as, if left too long, the

peas commence to rise up, when it is difficult to make a good job of turning,

them in.

The cold showery weather which has been experienced is very favorable

for the propagation of the Black Spot of the apple and pear. Growers will

therefore have to spray with the Bordeaux mixture at the proper time

—

just when the flower is about to burst. To keep the disease in check,

another spraying should be given later on when the fruit is well set.

Peach trees also will require attention for the aphis and curl in the leaf.

Spray also for codlin moth as recommended in last month's notes. The
trees should also be bandaged to trap the grub when it leaves the apple;.

by doing this a check is kept on the spraying, showing whether it is effective

or not ; if effective, very few grubs will be found in the bandages, which

should be examined every ten or twelve days, and all grubs found destroyed.

Strawberry plantations should now be cleaned up, and kept free from
weeds by scarifying at every available opportunity. A layer of straw

spread around the plants as a mulch keeps the fruit clean, and prevents the

evaporation of moisture.

Citrus fruits can also be planted now, where a supply of water is avail-

able to water them during the dry weather.

Grafting apples may still be done if the scions are in a backward state-

When the scion starts into growth, rub off all shoots below the graft.
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THE APPLE EXPORT TRADE WITH THE UNITED
KINGDOM AND GERMANY, SEASON 1908.

A Critical Bevievv^.

Ernest Meeking, Inspector under the Commerce Act.

Never did an apple export season open under more auspicious circum-

stances and with better prospects than the one under review. The reports

from the United States of America and Canada, 1907, indicated that

there would be a shortage in the apple crops of those countries, and our

exporters and growers had reasonable grounds for supposing that foreign

markets would be depleted of American stocks long before shipmeints

from Australia would arrive, thus leaving a, clear field for the disposal

of our fruits. The high prices realized in the preceding season, although
establishing a record so fax as the quantity exported was concerned, added
also to this optimistic impresson. This prediction was also expressed

in the report on the 1907 season, published in the Journal for July, 1907.
However, these hopes were doomed to disappointment as last season proved
to be one of the most disastrous in the records of our fruit export trade.

The reasons for this failure seem rather diflficult to account for, and have
apparently arisen through a multiplicity of causes. This unfortunate

state of affairs has aroused a great deal of controversy amongst exporters,

and the public press has been freely utilized to ventilate their reasons for

its occurrence. Feeling has run rather high in many instances, and a
certain amount of recrimination has been indulged in. As these opinions

have necessarily been coloured by the trade interests of those by whom
they have been expressed, it may hardly be supposed that any go
thoroughly to the root of the matter. There is not the slightest doubt

that all the different influences mentioned by the disputants have added
their quota in contributing in a greater or lesser degree to bring about

this untoward result ; but there appear to be other causes which have
apparently escaped the attention of the controversialists.

It seems obvious enough that if our products are not sufficiently and
properly pushed before the right people at the other end, a "slump"
in prices, such as was experienced last season, must nearly always result.

For want of co-operative organization among the exporting growers and
the presence of an active agent working solely in their interests, many
of the producers of this State are compelled to submit to the same dis-

couraging experiences year after vear. Under the present system there

is not the slightest doubt that when our fruits are " put up" for public

auction and sold in various small lots, the careful and painstaking exporter

is penalized through the manner in which his less careful fellow exporter

makes up his consignment. This may be rendered more clear when it is

explained that each line of fruit is usually sold upon the appearance
and general merits of a single case which is opened at the side and exposed
for the decision of the buyer. Under these circumstances it may so happen
that a case from a line of fruit which has been carefully made up and
graded, may, by chance, happen to be the most inferior case in that line

;

whilst a case exposed from another line, which, although not containing,

on the average, as good or carefullv packed fruit, may happen to be the

best case in that line ; consequently the absurd position may arise that
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the inferior line of fruit realizes more than the better one. Reliable

-authorities state that such a contingency often occurs during the sales in

Covent Garden. Were an impartial agent present, well acquainted with

the merits of the fruit sold under the different brands, to act conjointlv

in the interests of the various exporters, this agent could, in instances

where he thought that a line of fruit was being sacrificed, ordex such line

to be passed in. He could then endeavour to profitably dis|^x>se of it either

by cool-storing until a rise took place in the market or by disposing of

it himself to the retailers direct ; or, if necessity arose, by sending it to

another market. An instance of the benefits arising from the latter cour.se

may he quoted in connexion with a consignment of fruit shipped last year

from the Leongatha Labour Colony. The .agent who had charge of the

sale of this consignment, not being satisfied with the price offered in

London, shipped it to Glasgow and received a substantial advance on the

London price. His efforts in this direction were rewarded by the realiza-

tion of a handsome profit. It is an established fact that goods of any
description seldom, if ever, bring their full value when put up for public

auction.

One prominent grower and exporter, writing to the press, assumes that

"there is a possibility of a commission agent being a dealer as well."

This is an open question, but if such be the case it would certainly be

to the advantage of the agent to obtain low prices. However, there

appears almost certain ground for believing that our fruits were not given

fair treatment in the European markets this year.

Other reasons quoted have been the stringency of the money market,

the unfavourable English season, the inferior quality of the fruit shipped,

the high charges for freight, inferior packing and grading, and the

quantity of foreign apples on the market. Regarding the first of these,

it is well known that during the recent financial crisis in the United

States large sums in gold were shipped from England to the States, thus

causing a tightness in the money market which would be felt as severely

in the fruit-trading world as elsewhere. Concerning the second reason,

the temperature in Great Britain underwent many surprising fluctuations

during the months of April, May and June. With the miserably cold

conditions that succeeded the warm weather of the Easter holidays there

was little; demand for fruit of any kind. These were followed by the

warm days of the early summer, causing a rapid ripening of strawberries,

cherries and other soft fruits of the northern hemispheie. The third

cause, viz., the; inferior quality of the fruit shipped is, unfortunately,

-only too true, and may, perhaps, be quoted as the principal reason for

the lowness of the prices obtained. This inferior condition was partly

due to the fact that the shortage of the season's crop was so marked that

there was very little prime fruit to select to fill space which had
been booked weeks ahead ; hence growers were compelled to send the best

of a generally poor lot which, although inferior in size, appearance and
general quality, were not actually diseased and could not, therefore, be
rejected by the inspectors. Owing, perhaps, to the effort put forth by
the trees in producing' last year's abnormally heavy crop, the cells of the

fruit would be lacking in vigour and .render them more susceptible to

premature decay and deterioration. The assertion that a healthy organism
will resist disease and decay more successfully than an immature and
unhealthy one applies with equal force to the vegetable organism as much
as it applies to the animal organism. This emphasizes what has already
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l)een quoted in previous articles in this Journal. It would appear as

though the researches into this subject would start at the very beginning,

that is, in the orchard itself, and atteintion should' be given, as is done
in the United States of America, to the causes which influence the consti-

tution and keeping qualities of fruit grown under various conditions.

Experiments should be conducted in the way of pruning with a view-

to equalizing, as much as possible, the output from the trees each succeeding

season and thus prevent exhaustion through the production of abnormally
heavy crops. It should be borne in mind that the keeping quality of the

fruit is impaired when the trees are weakened, apart altogether from the

question of disease. Immature fruit apparently deteriorates and decays
much more rapidly than vigorous well -developed fruit even without the

presence of disease as a contributing factor.

The " Bitter Pit " problem is one that also requires solution as it

appears to be about the worst enemy with which the exporter has to contend.

The offer of a bonus for the discovery of a xemedy would undoubtedly be
politic under present circumstances.

It seems a pity that some means could not be den-ised whereby the

shipping companies could be compelled to rigidly pay the strictest attention

to the matter of fluctuations in temperatures, &c., during the time the

fruit is in transit. If it could be made a stipulation that each boat carry

a self-registering thermometer, showing every fluctuation during the voyage,

and that a strict account be rendered to the Agent-General at the other end
of all the conditions which have obtained during transit, it would probably

be found that a great deal of the deterioration and waste which now occurs

would be avoided. There seems to be no room for doubt that the fruit,

as a whole, is carried at too high temperatures.

Provision should also be made for chilling fruit before being placed

on board the exporting vessel. Every hour at which fruit is kept at high
temperatures after being picked hastens its deca\-. If fxuit were chilled

before being placed on board a \essel for export many fluctuations in

temperature could thereby be avoided. For instance, a vessel may load

some thousands of cases of fruit in one port and after some davs call at

another port and place amongst the fruit which is already chilled, cases

which are many degrees higher in temperature. This has the effect of

raising the temperature of all the fruit in the refrigerator and retards its

keeping qualities.

Something in the way of reduction in freights should also be attempted,

as the grower should be enabled, under proper conditions, to realize a

profit when obtaining any price above 6s. in the European markets for his

fruit. There are, apparently, so manv aspects of this question of suc-

cessful fruit export Avhich demands attention that united action on the

part of the growers or the Government, or both, seems imperative. The
scientific and business sides of the question both require to be carefully

attended to, and a plan of campaign mapped out before united action

is taken.

Regarding inferior packing and grading, it mav be safely said that

Victoria offends less in this direction than anv of the exporting States.

There seems little room for doubt that much improvement could be effected

and the difiiculty could, perhaps, be met by the insertion of provision
in the schedules of the Commerce Act Regulations for the standardizing
and grading of fruits. The matter seems to be rather a difficult one, as
it would appear that a standard would be required for every variety of
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apple as each differs so much in size and general appearance. If a general

standard were fixed, however, this question might be left to the decision

of the inspecting ofiicer. The contention raised that too many small lines

are sent, thus causing a multiplicity of brands, seems to be a sound and
reasonable one, and is another argument in favour of co-operative, or, at

least, united action on the part of the exporters.

A deal of harm has undoubtedly been done to the trade, especially

in Germany, by certain of the States permitting the marking of diseased

apples as such. This practice has not been carried out in any instance

in this State ; but where consignments have been found unfit for export

the exporter has been prevented from sending them away as he has beten

compelled to adhere to the declaration embodied in the " Notice of Inten-

tion " to ship goods which he must forward to the inspectojr prior to

shipment of such goods. This declaration sets out that the goods are

sound. Under the Commerce Act Regulations " soundness " in relation

to fruit means freedom from disease and the exporter renders himself liable

to be proceeded against under the provisions of the Customs and Commerce
Act if he presents diseased fruit for examination.

A list of the prices obtained for different varieties of apples and pears

during various periods of the season is published on the opposite page.

Those boats which sailed almost at the same time for the English and
Continental ports have been selected as affording a comparison of the

prices ruling in the different markets during the same period. In season

1907 the prices obtained in Germany were in advance of those obtained

in Great Britain {vide Journal, December, 1907, page 745). This yeiar,

however, there was no marked difference between the two markets, but the

prices which ruled in hoth are much below the average prices obtained last

year.

The most striking feature in these lists, and one which would arrest

the attention of even a casual observer, is the wide variety of apples

shipped by each boat, especially bv those boats which sailed in the earlier

portion of the season. This, as the figures themselves show, is a mistake,

because it will be noticed that a few of the better-known favourite varieties

almost always command the highest prices. This seems to indicate that

the growing of varieties for export should be made a specialty.

It would appear, after careful consideration of all the circumstances

connected with the matter of last year's failure, that the exporters have

a " hard row to hoe " before the trade can be established on a satisfactory

footing. We have the example of America before us, however, to show
that this is possible. As has been pointed out in previous issues of this

Journal, there are so many factors having a direct influence on the problem

of establishing our fruit export trade on a satisfactory basis that nothing

short of combined sustained and determined action on the part of the

growers and exporters will afford a solution. One thing seems certain,

help can only come from themselves as nothing can be expected in the way
of assistance from either brokers, agents or dealers at the other end
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A HOME-MADE SEED DRILL.
A verv useful home-made seed sower used at the Church Training

Farm, Apollo Bay, is illustrated. It is used for sowing in drills seed such

as maize, peas, beans, &c. Its construction is very simple, as it consists

of a plain wheel, or the end of an old cask with an ordinary sized m'ilk

dish screwed on one side, with a square hole cut through both for a piece of

wood 2 inches x 2 inches for an axle ; half round holes should Im? punched

5"xi^x5a-

TREi^CLE TIN CUT DOWN

.

Milk DISH' HtLF
ROUND HOLE

5

PUNCHCD J"
ftP^RT /"rRQM
OUTCR CPGC.

A\'ith a hollow tool about 3 inches apart 1 inch from the outer edge l>efore

the wheel is screwed on, leaving a lip to open and close to regulate the

quantity of seed to be sown. A round hole large enough to take a 7 lb.

treacle tin should be cut about i| inches from the top and tacked in the

hole for filling tlie sower. Two battens about 5 feet long with two cross

pieces may be used for handles. The machine is wheeled along the

furrow and sows verv regularlv.—W.H.D.

VINE CANE8 AS FODDER.
Vine canes, containing as thev do, stores of reserve material such as

starch and proteids to start the growth of the plant the following spring,

constitute a fair fodder for stock. The food value is intermediate between

that of straw and hay. The chief difficulty in connexion with their use

is the amount of preparation necessary in the way of chaffing and

crushing. When hav is cheap this militates against their use, Imt in

seasons of scarcity thev become valuable, especially for use in conjunction

with other fodders.

In France they are largely used—special machines for treating them

being obtainable. In certain French districts almost the whole of the

vine prunings are utilized either for fodder or for bedding, especially in

•dry seasons. Sometimes the vines are pruned early—before all the leaves

have fallen. The prunings. after chaffing and crushing, are then made
into ensilage, in which form they constitute a valuable fodder.—F.C.
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THE ELEMENTS OF ANIMAL PHYSIOLOGY.

{Coiitinued from page 528).

W. A. Osborne. M.B., D.Sc, Professor of Physiology and Histology,.

Dean of the Faeiiltv of Agrieulture in the University of Melbourne.

XIII. Respiration.

No physiological activity is so obvious as that rhythm of movement
which we call respiration or breathing. The necessity that exists for

breathing is made up of a number of factors of which the following are

the most important :

—

1. The blood as it passes through the lungs takes up a supply of
oxygen from the air and gives off some of its carbon-dioxide.

2. The flow of blood towards the heart in the larger veins is facilitated

by the squeezing action on the abdomen, and the suction in the chest,

which occur during inspiration.

3. In most animals, and particularly those that sweat little, the lungs-

can get rid of some superfluous heat.

The second and third factors have already been mentioned ih previous,

chapters; the first and most important action will be considered in this-

chapter.

THE PHYSICAL FEATURES OF RESPIRATION.
Air, which is destined to enter the lungs, enters by the nostrils and

then through the nasal passages into the pharynx. In yawning or violent

breathing air may be admitted by the mouth. From the pharynx the air

passes through a narrow opening called the glottis into the larynx
which latter may be looked upon as the first portion of the wind-pipe. The
aperture of the glottis is controllable ; it can be completely shut or

widened by means of special muscles. The trachea or wind-pipe is a

tube kept permanently open by means of incomplete rings of cartilage.

The trachea as it enters the thorax divides into two bronchi, one for each

lung, and these bronchi divide and sub-divi'de until an immense number of

bronchioles are formed like the twigs on a tree. Each bronchiole ends

in a small air-chamber with pouches or alcoves, called air-cells, around

all its sides. In the walls of these air-cells, and separated from the air

only by a very thin lining sheet of flat cells, is a dense mesh-work of

capillary vessels through which the blood, pumped from the right ventricle,

is constantlv flowing. Each lung can therefore be looked on as a complex

bag sub-divided into a large number of compartments. Thanks to this

sub-division the air, which is breathed in, can be brought into contact with

an immensely greater number of capillaries than if the bag were a simple

one.

The outer surface of each lung is lined by an air-tight sheet of fibrous

tissue called pleura ; the inner surface of the wall of the thorax is simi-

larly lined. Now these pleural surfaces are practically in contact being

separated only by a thin layer of lubricating fluid. The lungs are highly

elastic, and, in no matter what position the thorax is, are always in a state of
stretch. Thus if the chest wall is opened, as may occur through a wound,
and air is admitted from outside, or if the lung and its lining of pleura

be ruptured so that the air within can escape outwards, the lung on the
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affected side will, by virtue of its elasticity, collapse, and air will collect

between the pleural lining of the lung and that of the chest wall. The
lungs it must be remembered contain no muscle so that they are incapable

of spontaneous movement. Some of the lower air-breathers such as the

frog inflate the lung by forcing air in through a muscular effort in the

mouth, akin to swallowing. In all the higher vertebrates however, air is

admitted by the device of enclosing the lungs in an air-tight box—the

thorax—v/hich latter can be altered in capacitv through muscular effort

Fig. 54. Horizontal Section of the Horse's Chest, looked at from above, illustrating

the Movements of the Diaphragm. (After Su^indorf.)

rt, right lung-; b, left lung. 1. Position of the diaphragm during deep expiration; c, liver

d, stomach ; «?, spleen. 2, Position of diaphragm during dee]) inspiration ; c', liver : </', stomach

e', spleen
; /, po.sterior vena cava as it passes through the diaphragm.

When the thorax expands the surface of the lung follows the retreating

thorax wall and so air is sucked in through the only inlet possible, namely,

the trachea. The thorax can be expanded by two methods. Between the

thorax and the abdomen is a dome-shaped sheet of muscle called the

midriff or diaphragm. (Fig. 54). Within the dome are portions of the

abdominal viscera, whilst in contact with the convex surface is the heart

with a lung on either side. When the muscle, of which the midriff is

largely composed, contracts, the dome is flattened particularly at the sides,

and thus the thorax increases at the expense of the abdomen. The second

method of expanding the thorax is by alteiing the position of the ribs.

This is a complex movement not easily described and best understood by
watching one of the larger animals, especially in laboured breathing. The
ribs will be seen to move headwards and outwards, increasing the chest

girth to a very appreciable extent. The reverse act, namely expiration,

when it takes place in quiet breathing, does not demand any muscular effort

;

all that is required is that the muscular activities producing inspiration

should cea.se. The abdominal contents l>eing under pressure force the

diaphragm towards the thorax. Further, the weight and the elasticity of

the thorax and the elasticity of lung combine towards the same end,

namely, the expulsion of some of the air-content of the lungs. But when
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breathing is forced or laboured, then expiration must be facilitated and
this is accomplished by the muscles of the abdominal wall contracting and
therefore pressing the abdominal viscera against the diaphragm. Further,

the ribs move in the reverse direction to that which takes place in inspiration

and so the capacity of the thorax is reduced.

The amount of air which is taken in (or giVen out) in quiet breathing

has been called "tidal" air but, as no definition of q^uiet breathing can

be given, the term is valueless. The maximum volume of air which can be

expired after the deepest inspiration possible, is called vital capacity.

The amount varies in man from 3 to 3.8* litres and is supposed to vary

in a horse from 25 to 30 litres. After the most violent expiration there

always remains a considerable volume of air in the lungs ; this is called

RESIDUAL AIR and its volume is given as 1.5 litres for man and 7 to 17 litres

for a horse. Once air has been admitted to the lungs it cannot be

completely got rid of by mechanical means ; in consequence the lungs of

a mammal, that has breathed only once, will float in water, whilst the lungs

of one still-born, or killed before a breath has been taken, will sink in

water.

THE CHEMISTRY OF RESPIRATION.

A clue to what is happening in the lungs is given by the chemical

analysis of ordinary air as compared with that of expired air.

Air inspired. Air expired.

Oxygen 20 9 per cent. ... ... 15 '9 per cent.

Nitrogen and Argon 79 per cent. ... 79 per cent.

Carbon-Dioxide 004. per cent. ... 4-4 per cent.

Water vapour in varying amount ... Saturated with water vapour.

Dust and bacteria present ... ... No dust or bacteria.

Traces of liydrogen and marsh
gas present.

The loss of dust and bacteria is due to the trapping action of the

moist surfaces of the breathing passages, particularly those in the nose,

but all the other changes we may refer to the lungs. It is evident that

oxygen is absorbed and an almost equal amount of carbon-dioxide added

to the air. The traces of hydrogen and marsh gas are due to these sub-

stances being formed in the bowel by fermentation and being in part

absorbed by the blood and liberated in the lungs. The nitrogen it will be

observed undergoes no alteration. The main change concerns the oxygen

and carbon-dioxide. Now it is found that if blood be placed under an air-

pump, gases will escape in quantity sufficient to measure and analyze.

The following table furnishes us with the next piece of evidence:—
The air-pump can extract from 100 volumes of blood

—

Enterint;- the luns's. Leaving the luiiy.s.

(Venous.) (Arterial.)

Oxygen 6
• 5 vols. ... ... i2'8 vols,

Carbon-Dioxide 4-6- 5 vols. ... 39 6 vols.

Plainly, therefore, the blood as it passes through the lungs takes up
oxygen and gives off nearly an equal volume of carbon-dioxide. When we
next consider how oxygen is held by the blood, we shall find that the

haemoglobin of the corpuscles is responsiBle for this faculty. If blood be

bereft of its corpuscles and shaken with air, 100 volumes of the blood can

* A litre = 61 cubic inches = i| pints.
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only hold about half a volume of oxygen, but if the corpuscles are present,

about 20 volumes of oxygen. Moreover, a solution of haemoglobin

will act in the same way. One very important character of

haemoglobin is that, if the oxvgen of the air, with which it is in contact,

be lowered from the normal 20.9 per cent, to 13 per cent., the deficit in

the oxygen absorbed by the haemoglobih is trifling; but if the oxygen be

still further lowered in a series of equal gradations, then the deficit

becomes larger and larger until small differences in the oxygen of the air

mean large differences in the amount absorbed. There is nothing very

remarkable in this behaviour of haemoglobin. One can see much the same

phenomenon in the ab.sorption of carbon-dioxide by a solution of ordinary

washing soda. But to the animal it has a profound significance. It

means that the oxygen content of the air can be lowered (either by high

altitudes or by dilution with nitrogen) and yet, within certain bmits of

course, the amount of oxygen ab.sorbed by the blood is little altered. Thus
an animal can live in an atmosphere in which a candle cannot burn, pro-

vided that poisonous gases are not present ; and mountaineers frequently

attain to-day to heights of 18,000 feet where the mass of oxygen per

unit volume of air is reduced to one-half that at sea-level.

In the lungs the blood does not come into immediate contact with the

air, but the oxygen of the latter can readily diffuse through the thin lining

of the air-cells and through the capillary wall and into the bl<X)d. Through
the same membranes the carbon-dioxide of the blood can diffuse outwards.
The carbon-dioxide of the blood is held partly in .simple solution, partly

in the form of bicarbonates. It is also probable that the haemoglobin can

help in carrying some, but a small, portion.

The nitrogen in the blood is simply dissolved and plavs no part in

the animal economv. Mention must be made here of the poisonous action

of carbon-monoxide, a gas which is produced bv glowing charcoal and
incomplete combustions such as occur when a flame plays on a metal

surface, or when dust is roasted by contact with hot metal, &c. This gas

has an extraordinary affinitv for haemoglobin and in concentrations of i

volume per 1,000 volumes of air can oust the greater part of the oxygen
from the haemoglobin. Carbon-monoxide injures or kills not by any
specific poisonous action but simplv because of oxygen star\ation.

INTERNAL RESPIRATION.

Every living cell in the body needs oxygen for combustion purposes

either to furnish energy or to remove organic waste. When arterial blood
reaches the thin-walled capillaries its oxygen can readily diffuse out into

the lymph and .so into the living cells where oxidation takes place. Now
the chief products of cellular oxidation are water and carbon-dioxide both

of which diffuse out of the cell into the blood. Hence arterial blood
passing through the capillaries becomes venous, that is, loses some oxvgen
and gains almost as much carlx)n-dioxide. The more active tTie cell, the

more oxygen does it require and the more carbon- dioxide does it pour out.

RESPIRATORY EXCHANGE.

The amount of oxygen absorbed, and conversely, of carbon-dioxide gi\en
out, varies within wide limits according to the size of the animal and to the
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activity of oxidation in the animal's tissues. The following table gives

an idea of the respiratory exchange in a state of rest of a number of

animals for 24 hours :

—

Animal.
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largely due to the increase to the carbon-dioxide in the blood. We have
here a beautiful automatic mechanism whereby the carbon-dioxide in arterial

blood can be kept almost constant. Even a trifling rise in the carbon-
dioxide content of the blood brings about a big increase in lung ventilation

and in consequence the gas can be got rid of at a quicker rate.

2. Low oxygen content of the blood. If an animal breathes air con-

taining less than 13 per cent, of oxygen the deficit in the blood excites-

the centre and respiration is quickened and deepened. Thus animals at

an altitude of 12,000 feet and over display a marked increase in the ampli-

tude of respiration. In strangulation the violent respiratory efforts which
are made are produced not only by oxygen deficiency but by the heaping
up of carbon-dioxide.

3. When the temperature of the blood rises above the normal the

respiratory centre is excited, particularly in the non-sweating animals. The
excitation, however, is never so intense as that due to either of the fore-

mentioned factors.

4. There is some evidence that in very violent exertion and in asphyxia

such as occurs in strangulation, drowning, &c., the centre is excited, not

only by carbon-dioxide excess and oxygen loss, but also by the entry into-

the blood of waste products from the muscles which would under normal
conditions be oxidised.

The centre can be influenced by nervous channels as well, witness the

limited voluntary control of the higher brain over the respiratory move-
ments. Then there is also the action of the vagus to consider. When the
lung is inflated and stretched the vagus sends up messages which stop
further inspiration ; when the lung is partly deflated, and the stretch some-
what relieved, the vagus sends up messages which start inspiration. The
vagus mechanism is therefore for regulating the rhythm of the respiratory

centre.

RESPIRATORY HYGIENE.
If the air be too dry the mucous membranes are liable to suffer, if too

moist the temperature regulation of the body is impeded. Rarely does
the oxygen of a badly ventilated house or stable or pen fall to an extent

that would be harmful. But the carbon-dioxide of the air should not be
allowed to mount up. In the case of the human being, house-ventilatioo

aims at 0.06 per cent, as the maximum, and the same figure may be given

for the domestic animals. When animals are herded too closely together

in a building a number of harmful factors are produced. The air is

rendered too moist and too warm ; the carbon- dioxide is increased in per-

centage
;

poisonous gases voided from the intestine are breathed; more-
over the warm moist air allows bacteria to grow luxuriantly on the debris
of the body (sweat, shed cuticle, and, in the case of the lower

animals, ordure) and so poisonous products of putrefaction are added to

the air. The opportunity given to infectious diseases to spread where over-

crowding exists is obvious.



ANSWERS TO CORRESPONDENTS.

Lucerne Growing.—Some particulars relative to lucerne growing are to be found in

issues of the Journal of the following dates:—August, 1907, p. 454; January, 1908, p. 31;

February, 1908, p. no; and May, 1908, p. 257.

Potatoes Succeeding Fodder.—Potatoes may be grown on land which has been used for

some years for growing fodder, provided that it has been prepared by cultivation. The varieties

suitable would be : Early Rose, Carman No. i, or Bismark. They should be sown as soon as

possible.

Manuring Vegetables.—(W. H.).—An application of lime should be used to break up

the clay in the autumn, and afterwards an application of superphosphate, 2 cwt., and sulphate

of amrnonia, i cwt. per acre ; to be dusted along the rows of vegetables prior to watering.

Fodder-growing in Merrigum District.—(J. V. M.)—Of sorghum and maize the latter

would be the best to grow. The Department has no seed of Hickory King for distribution,

but it may be procured from seed merchants. Several varieties should be sown, and the period

of maturity and general growth carefully noted before deciding which is the most suitable

variety for the Merrigum district. For a half-acre plot 20 lbs. of seed, if sown by hand, will

be sufficient. The seed should be sown at a depth of 3 inchas.

Rape Fertilizer.—A mixture of 60 lbs. superphosphate and 20 lbs. sulphate of ammonia
per acre is ample for rape. The seed is generally broadcasted at the rate of 4 lbs. per acre. If

sown in drills mix the same quantity with the manure, and sow through the manure box of the

drill in rows 18 inches to 2 feet apart.

Manure for Amber Caxe.—The best manure is i cwt. superphosphate and 5 cwt. sulphate

of ammonia.
Manure for Pumpkins.—A small quantity of superphosphate, ^ lb., placed in each hill

would be beneficial.

Cincturing of Zante Currant Vines.—The question raised is whether the cincturing of

Zante currant vines by passing the knife several times around the butt (corkscrew) is as effecti\«e

in making them set as taking a ring of bark (3 of an inch) off? The spiral cut referred to,

without removal of a strip of bark, would probably prove less effective than the ordinary
method. Such a cut would callus more rapidly, and therefore present an obstruction to the

flow of sap of shorter duration. It is a less drastic form of cincturing which may in certain

case prove sufficient. Comparative experiments can decide this for any given locality.

Post-mortem Symptoms found in Cow.—(W.C.).—It is impossible to say what should
have been given in the case mentioned without a knowledge of the symptoms exhibited during
the course of the disease.

Swollen and Hard Udder in Cow.— (S. J. and W. H. S.)—Foment the inflamed gland
two or three times a day with hot water, dry thoroughly, and rub in camphorated oil. Keep
the bowels loose, and give succulent food.

Qualities indicating a Good Goat.—The Angora is chiefly valuable for its fleece. When
crossed with the common goat the jirogeny will have some of the good qualities of both parents.

In selecting a goat, choose one with fine head, neck, and shoulders; a well-developed abdomen
and udder indicate good milking qualities. The average quantity of milk produced is about

three quarts ; but the yield may go as high as five quarts or as low as one quart. The
average milking period is about seven months.

Ailment of Bull.—In the case of a bull whose sheath and genital organs are extremely

swollen it is advisable, in all cases where inflammation has been localised, to keep the bowels

loose and control the fever. In the case in question, 1 lb. of Epsom salts with i lb. treacle,

and I oz. of ginger would form a useful drench. Local treatment should comprise fomentations

frequently repeated and followed each time by the application of a soothing lotion, such as

the ordinary lead lotion, with laudanum added in the proportion of i part to 20.

"Hoven" or "Bloat" in Sheep or Cattle when fed on Peas or Rape.—Whenever

stock are turned on to succulent green fodder, there is a risk of loss from " Hoven " or

" Bloat." To minimize this danger never turn them on to such until the sun has evaporated

the dew or when they are hungry, or allow them to stay on too long during the first few

days. If possible, arrange for them to have a run at grass, and provide hay or good oaten

straw to counteract the purging effect of the green stuff.

Tumors in Houses' Stomachs.—The large tumors found were in all probability due to

irritation caused by the presence of worms (spiroptera).

Mare's Urinary Trouble.—(G. M. E.)—Give ^ oz. saltpetre in the food or drinking

water daily for a week, and if this fails, have the mare examined by a veterinary surgeon.

Serious Condition of Mare.—(G. B.).—As the case mentioned is too complicated to deal

with in the absence of a clinical e-xamination, professional advice should be procured at once.

Horses Eating the Bark of Box Trees.—At Arcadia horses, not only those low in condition,

but also working horses having access to salt, have acquired the habit of eating the bark of box

trees. "It is a common thing," says 'J.H.,' "to see horses go, immediately after feeding,

to the nearest green trees, and commence to gnaw them." This may be " habit," but is more

probably an indication of a depraved appetite. In either case the providing of a lime and

salt lick in the paddock will be advantageous.

Absence of Perspiration' in a well-worked Horse.—The condition may be brought about

by general ill-health, and is probably accompanied by a hide-bound condition of the skin.

Give a 7-drachm ball of aloes, after preparing the horse with bran mashes for a day

previously, and put two or three packets of Epsom salts in the drinking water.

Urinary Ailment of Horse.—The symptoms described—the passing of blood-coloured

water, the existence of irritation, and a bad coat, are unusual, and require the close attention

of a qualified veterinary surgeon.
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Milk Oozing from Cows' Teats.—If the milk oozes from the teats of a newly-calved

cow for a second or two there is nothing wrong.

Feeding Milch Cows.—The best feed that will increase the flow of milk in any form

is one that contains a high proportion of protein, such as bran. Green succulent forage such

as maize, sorghum, or millet, when at a sufficiently matured stage, is also good for milk

production.

Feeding Molasses to Cows.—Molasses is a useful adjunct to feed for cows, but it_ is

questionable whether it is an economical feed at present prices except for city milk production

and esiiecially when maize and such like silage crops can be grown on the farm.

Silos and Silage.—An equally good sample of silage can be produced froni both under-

ground and overground silos. An overground silo saves labour in filling and being emjjtied

;

gives equally as good results, and ' is cheaper in construction.

The best time for cutting is when the grain is well formed and in the milky stage,

generally speaking, a few days before cutting for hay. Re wild oats, even if seed has ripened,

tlie moist heat generated by fermentation destroys the germinating power of all seeds in the

silo.

To get the best results it is necessary to chaff the green stuff.

Material for Stable Floor.—Ci. Bros, are referred to Mr. Kenyon's article in the

August (1907) number of the Journal.

Capacity of Barn.—(B.B.McA.)—Assuming that the filling would only extend to the

eaves, a barn 25 feet long by 25 feet wide, with a length of 15 feet, would hold about 20

tons of oaten hay in sheaves—a little less if it is loose, or if it is wheaten hay.

Identification of Weeds in Katamatite District.—(D.H.)—The weed with purple flowers

is the Henbit Dead Nettle [Lamiiim amflexicani L.), an introduced annual weed, not poison-

ous nor actively injurious, but useless for fodder or grazing. Being an annual it can be

destroyed by digging it in, but the seeds appear to last some years in the soil. If the

"round is kept well grassed, however, the seedlings will be unable to re-establish themselves.

The weed with small white flowers is the Corn Gromwell (Lithos-pcrmiim arvense L.), a

small erect usually greyish annual. It was introduced with impure cereal seeds, and is fairly

common in corn-fields as well as in waste places. It is not a serious weed, and is easily

kept down by good cultivation coupled with rotation farming. If neglected in corn-fields it

will grow up and smother the young corn.

A Sheep Yoke.—A yoke made of light Chinese bamboo, in the shape of a triangle, will

prevent Lincoln rams from getting through fences, but not from getting under. It will have

the effect of making the rams look bad for selling.

Paddocking Rams with Ewes.—The working powers of rams paddocked with " ration
"

ewes would be materially injured if more than a dozen ewes to each were allowed.

Lincoln Rams with Merino Fwes.—Avoid coarse rams, and select rams with neat heads,

and with frames or bone not too large.

Rams for Lincoln-Merino Cross.—To obtain fat lambs use good Shropshire rams on
ewes of the second cross—nothing can equal them. Neat thick-set Lincolns could be used again

on the first cross.

Disinfectant for Poultry Sheds and Runs.—Use Little's Phenyle, 3 per cent, solution,

with soft soap suds added; use with spray pump.

Yellow-coloured Swelling in Fowl's Eve.—Roup, which is highly contagious, is indi-

cated. It may result from neglected catarrh; a draughty house is often responsible for the

trouble. When the secretion, instead of remaining in a fluid state, as in catarrh, changes to a

thick purulent and cheesy growth, which forces the eye-ball out, there is no cure for a bird so

affected as the growth is attached to the eye itself. In the early stage when the eye is slightly

inflamed and a waterv discharge appears isolate the bird ; bathe the eyes twice daily in a weak
solution of boracic acid, and after wiping them dry, apply vaseline to the jiart. Feed only ca
soft milk foods, and give sul])hate of quinine mixefl with a desertsjjoonful of whisky and warm
milk.

Turkey-breeding.—Bronze turkeys are the most profitable. Six to nine hens, which should

be at least two years old, to a gobbler should be used. The best months to hatch tlie young are

October and November.

Poultry Ailments.—Most of the common ailments of poultry are dealt with in the Year-
Book of Agriculture for 1905.

Feeding "Bluestoned" Wheat to Fowls.—This would be ver}' injurious to fowls, and
would affect the egg-producing organs and add a taint to the eggs.

Pen for Poultry.—A pen 50 x 20, providing cleanliness is observed, is sufficient for six

hens and a rooster. Three feet of the fence from the ground shouhl be sheltered, tlie top

to be wire only.

Fekuing Fowls.—Morning.—Pollard (2 parts) and bran (i part) with plenty of lucerne-

chaff, and I oz. of animal food (boiled rabbit, liver, beef scraps, &c.), in all about 2^ ozs. per
bird. Evening.—About i^ ozs. of wheat per bird, changing occasionally to equal ])arts of short

oats and wheat. During the winter months feed the mash hot and crumbly, and at night give

equal ])arts of maize and wheat and [jrovide plenty of sharp grit, broken oyster shell, and
charcoal. Water, to be always kept in shady place, must be changed daily.
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THE PROSPECTS OF AN EXPORT TRADE IN HONEY.*

Report by INIr. R. Beuhne.

I left Melbourne on March 26th, arriving in London May 5th, and
after making preliminary arrangements for the collection of information,

left for New York on May 9th arriving there May i6th. After visiting

seme of the prinicpal cities of the Eastern States as far west as Chicago,

and interviewing a number of the most prominent apicultural experts,

honey producers and dealers in honey, I returned to England on June
21st, and attended the congress of Franco- British beekeepers at the

Exhibition on June 25th, as representative of Victoria. I interviewed

the principal honey importers, dealers, and expert beekeepers of England,
and visited some of the most up-to-date apiaries. On June 30th I left

for Germany arriving at Hamburg the following dav. I had interviews

with members of the principal honev importing firms in Hamburg as well

as with dealers and retailers in that city, Berlin, Dresden and smaller

towns. I also visited the Government Institute of Apiculture at Erlangen,

in Bavaria, the Avell-known honey district known as the Luneburger Haide
and beekeepers in other localities.

Prejudice Against the " Eucalyptus " Flavour.

The first point which I investigated was that of the alleged eucalyptus

flavour so persistently urged as an objection against our honey. I sub-

mitted samples of the principal Victorian honeys to leading honey experts,

importers, dealers, retailers, beekeepers and' even casual acquaintances in

the countries I visited, and without exception the opinions expressed were

that the honeys tasted had a distinct and unusual flavour. Amongst my
samples was one of scrub-honey and this was usually classed as the best,

or the least objectionable, although in Victoria it ranks as inferior honey
and is only periodically gathered bv the bees in very limited quantities.

I also carried with me samples of Jamaica honey and on occasions sub-

*Mr. R. Beuhne, President of the Victorian Apiarists' Association, and a leading

authority on apiculture, was commissioned by the Minister of Agriculture to inquire

into the prospects of establishing an export trade in Victorian honey, and report

generally on apiculture as it is practised in the United Kingdom, Germany and the

United States of America.

12274. X
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mitted this, with the Victorian honeys, both kinds being without labels

or distinguishing marks. The Jamaica honey was preferred as being

milder and more like European honey than ours is, while importers and
dealers who had previously handled Australian honey had no difficulty

in picking out the Victorian samples from amongst the Jamaican—in

manv instances by the sense of smell alone. Others who had had no
previous experience of Australian honey objected to the strong and strange

aroma.
At equal prices some of the importers indicated that they would be

prepared to give Victorian honey some preference for manufacturing

purposes on account of its greater density, provided regular supplies

could be depended upon. When I pressed for a valuation, it was given

as 2jd. to 2|d. at port of arrival for the palest samples—Yellow Box and

Red Gum—and somewhat less for others.

The opinion of those connected wdth the honey trade in London and
Continental ports was that Victorian honey would in no way compete with

the home product, but ag'ainst honey imported from Jamaica, Chili and,

in some seasons, from California.
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It has been said that the prejudice against Australian honey arose from

some one in England mixing eucalyptus oil with honey* This statement,

which has been current in Australia for many years, was even referred to

b} the representative of one of the Australian States at the Congress of

Franco-British Beekeepers and published in the press reports.

Whether eucalyptus oil was ever added to honey or not, or whether
the rumour has hindered the introduction of Victorian honev in Europe,
cannot be determined, but I am certain that it has been, to a great extent,

the cause of honey producers in Victoria having failed so far to realize

the true position of our industry in regard to oversea markets.

American Comments Favorable as Regards Density.

In America I submitted samples to the A. I. Root Company of Medina,
Ohio, which is the largest manufacturer of beekeepers' supplies, and they

are also dealers in honey, and are publishers of the well-known journal
" Gleanings in Bee Culture." Necessarily they are thoroughly posted in

every thing pertaining to apiculture. Mr. E. R. Root, and j\ir. Warren,

the honey salesman of the firm, commented favorably on the density of
Victorian honey, which they considered very suitable for manufacturing
purposes. I was informed that nearly tM'o-thirds of the extracted honey
produced in the United States is used for manufacturing purposes.

Biscuit manufacturers and baking companies use enormous quantities of

honey, principallv the darker kinds, such as buckwheat. They buy by
the car load or even by train loads. Honey is used in the United States

much more extensivelv and for a greater variety of industrial purposes

than it appears to be in Victoria. For table use my samples were

pronounced to be somewhat strong.

At Marengo, 111., which is 60 miles west of Chicago, I called on Dr.

C. C. Miller, an authority on honey and probablv the best known
autlioritv in apicultural matters in the world. His opinion on the samples

submitted coincides with that of Messrs. Root and Warren. At
Washington, D.C., I visited the Federal Department of Agriculture.

Dr. E. F. Phillips, who is in charge of apiculture, was much interested

in the samples of honev on account of their density. I left some large

samples with him for investigation and comparison with other honeys,

and I expect in due course to recei\'e reports of the results.

Pessimistic Views of London Dealers.

Messrs. Trengrouse and Co., of Toolev-street, London, E.C., have, on

several occasions, handled consignments of Victorian honey. They found
the transactions unsatisfactory both to shippers and to themselves. They
consider our honev unsuitable for table purposes under present conditions,

and that the prices obtainable for manufacturing purposes are too low to

satisfy producers in Victoria, in consequence of the competition of West
Indian and South American importations.

At the request of Mr. Taverner I called on Messrs. Cosmelli, ]Meyer

and Co., of East-Cheap, London, who had previouslv reported rather

favorably on the prosi)ects of an export trade in Victorian honey.

During a lengthy interview and discussion of the merits of Victorian

honey and the prices obtainable, Messrs. Cosmelli, Mever and Co. sought
tf, impress upon me the necessitv of forwarding to London only honey
free from the eucalvptus and tallow flavour, to which thev had directed

attention some time ago in a communication to the Department. I pointed
cut that variability in aroma is due to the simultaneous blooming of

X 2
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different species of trees, during certain seasons, and consequently the

character of the honey as regards aroma was quite beyond the control of

the beekeeper; that honey, even from the same source, varies in colour

i;nd aroma in different years—a heavy honey flow, that is, a plentiful

secretion of nectar in the blossoms, producing a milder and lighter coloured

honev, probably due to smaller percentage of essential oils and colouring

matter; that artificial bee pasture is altogether impracticable and there-

fore honey of a certain kind cannot be produced to order. A market for

the honey from our natural flora had therefore to be found.

AJessrs. A. Bredenberg and Co., of Monument Buildings, held out no

hope of our honey ever getting as table honey a footing on the English

market at anything like the price now obtainable for English honey. For

rr.anufacturing purposes large supplies of Jamaica and South American are

nearly always available and prices are kept low by the cheapness of sugar.

They considered the honey too strong for table use. They do a large

business in Jamaica honey with prices, at the time, ranging from 20s.

per cwt. for dark up to 32s. for fine set white. The latter would pass

as European. Australian honey was then offering at 28s. in i cwt. cases

containing two tins each. I obtained a sample of it and found it to be

first-clriss from our point of view, and evidently a natural blend of Red
Gum and Yellow Box honey.

Brighter Prospects m Germany.

At Hamburg I called on several firms of honey importers. Mr.
Schwiecker, of Neuerwall, said the honey had too pronounced a flavour
for table use. For manufacturing it would have to compete against other
foreign honeys. He would have liked me to quote prices and state

quantities that could be shipped, but owing to advices received since I left

Victoria I could not do so. Mr. Basedow of Astheimer and Co., 2

Rolandsbriicke, at once detected the Australian aromas in the samples and
objected to it for table use. Mr. Hauschild, of 16 Alsterdamm, is a
recognised honey expert ; his opinion was identically the same as that ex-

pressed by others consulted previously. He valued the samples at 15s. to

16s. per 50 kilo (100 pounds). A number of retailers of honey in different

towns were approached. Some expressed the opinion that, though the honey
submitted was rather strong, if regular supplies were guaranteed and it

could be sold at prices below those of home-produced honey a trade could
Yat built up with a class of consumers at present using little or no honey
on account of high prices.

How Markets may be Created.

Several people whomi I met and others I heard of, who had eaten

Australian honey for some time had acquired a taste for it and did not then

notice any peculiar flavour. The honey had either been presented to

them by friends in Australia, or it had been bought, the purchasers being

unaware of its origin. A continuouis use had educated them to a taste

for it.

I am of opinion that if suitable means were adopted of introducing our

honey and a continuous supply maintained, a market, at prices satisfactory

to the producer,^ could be obtained. Importers and dealers are at present

disinclined to make special efforts on our tehalf owing to the smallness

of supplies, and their uncertain arrival.

Amongst a section of Victorian honey producers a belief exists that

there is a ring of brokers in London and that honey from Victoria is sold
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at low prices, and afterwards retailed as English honey at high prices.

Special inquiries which 1 made convinced me that there is no foundation

whatever for this belief.

There appear to me to be two ways in which an export trade in honey
may be established: (i) A continuous supply or, (2) honey without the

characteristic aroma. As to the first, to enable a continuous supply to

be maintained in order to educate consumers to a taste for our honey,

increased production becomes a necessity. The beekeeping industry in

Victoria is just now at a stage when rather too much is produced in

normal seasons for local consumption, but not enough for export. A
step forward is the only means of ending the difficulty. Increased pro-

duction may temporarily lower prices, but other industries, such as dairy-

ing and fruitgrowing have faced and overcome the same difficulty.

In our own industry the removal of certain disabilities, and the adoption

more generally by the majority of the best methods of management,
would partly if not whollv compensate for the difference. As to the

second, honev without strong aroma could be exported whenever pro-

duction exceeds local consumption and would compete on even terms in

European markets with honev from other countries. At present we have

such honey obtained from minor sources only in very limited quantities.

The cultivation of special plants for honey production is admittedly so

impracticable as to deserve no further notice. It therefore remains to

be seen whether the elimination of the strong aroma of our honey is pos-

sible, and commercially practicable. There is no doubt that much of it

disappears after a time. The samples 1 carried which had been opened

so many times were much milder in the end. Mr. W. F. Reid, of Field-

side Addlestone, England, a prominent member of the British Beekeepers'

Association, expressed the opinion tlmt the strong aroma could be effec-

tually and inexpensively removed, without keeping the honey for the

length of t'me which might be necessary otherwise. The removal of the

objectionable aroma would in a great measure overcome the difficulties

of opening an export trade and I think experiments highly desirable.

Methods of Marketing Abroad.

The methods of marketing in England, Germany and America are

very similar. For the retail trade honey is universally put up in glass

jars holding i lb. or \ lb. I saw no honev put up in tin anywhere. One
reason is that glass permits the purchaser to judge by appearance the

nature, colour and condition of the honey. >Iost of the honey I saw
was granulated, almost white and smooth resembling soft butter in texture.

Tin packages are objected to on account of corrosion by the acids in

honey, in the presence of moisture absorbed from the atmosphere, dis-

colouring the honey. Most retailers insist on selling honey under their

own labels, and doing their own bottling. In some cases packages bear

the label of a beekeepers' association ; in that case the retailer is usually

the sole agent in his locality. The obvious object in either case is to

advertise their place of business. An allowance is made for jars returned

empty and this gives the dealer bottling his own honey an advantage over

a rival buying and selling ready bottled honey. One pound honey jars

with screw top caps and cork wads cost 15s. per gross in England; in

Germany slightly less. The same kind would cost 22s. to 24s. in Mel-
bourne.
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Shipping Victorian Honey in Bulk.

Taking into account tlie extra cost in Victoria of jars, labour, and
packing cases as compared with that in Europe, the greater risk of
damage and loss, and higher freight on honey sent from here in glass

as compared with bulk, and the unsatisfactory appearance of the honey
on arrival, shipping in retail packages reduces the returns too much.
For shipping in bulk the ordinary 60- lb. honey tin, or rather the same
tin with only 56 lbs. in it would be the most suitable. The cases con-

taining two tins each should have a division, as in a fruit-case, to

strengthen the sides, which should be of somewhat stouter material than
used for kerosene cases. Around each end of the case a thin iron band
should be nailed to prevent the heads from splitting or the bottoms from
being forced out by the weight of the tins. Instead of lever tops or
soldering down, a screw cap soldered on after the tin is filled and with
a disc of very thin tin inserted between the cap and the tin would be

-\A ul I apiary of J 00 COLONIES.

preferable. In this way the tin is hermetically sealed till it reaches its-

destmation. On sampling the cap is unscrewed and the disc cut through.
The cap can then be screwed on again to keep out dust, &c. A package
similar to this, is in general use in America.

Honey from Jamaica and other places, intended for manufacturing
purposes, is shipped in barrels which hold 2 cwt. or more. This
style of package is recommended by importers for darker grades of Vic-
torian honey. There is, however, a considerable difference in the price
of barrels, and the nature of the wood used in their construction. As
barrels leak through the pores of the wood if not waxed inside, this kind
of package does not .seem suitable for our requirements.

If It is intended to place honey upon European markets in retail glass
packages it should be forwarded from here in bulk and the bottling and;
labelling arranged to be done at its destination.
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Disabilities under which Victorian Apiarists suffer.

A number of Victorian apiarists are well advanced and could per-

haps learn but little from those of their calling in other countries. There

is, however, some room for improvement in knowledge, methods and

enterprise in the case of a majority of the rank and file. This is

due not to unwillingness or want of effort but rather to the absence ot

means of acquiring knowledge and proficiency by other means than their

own experience. Even those foremost in beekeeping are handicapped

through encountexing difficulties peculiar to Australia and in the efforts

to overcome them they cannot look for aid to the literature and experi-

ence of other countries. They are struggling, unaided by science, to

solve problems not presenting themselves elsewhere. Knowing that our

natural honey resources are not excelled anywhere they have faith in the

future of the industrv. During certain years great losses of bees

•occur from causes other than diseases or famine, and a decline in the

production of honey in the succeeding years follows in consequence.

The removal of these disabilities would increase aild cheapen produc-

tion which would give an impetus to the development of an export trade.

With a view of gaining some further information on this subject

I visited two apiaries at Raven in Northern Germanx . Mr. F. Heddex
has a stand of 120 colonies in straw skeps right in the township of Raven.

The skeps are m.uch larger than those used in England. They stand in

two tiers under four sheds, forming the sides of a square with the bees

flying to the inside. Mr. Hedder stated that his stock number of colonies

is sixty, that is to say. he winters about that number every year. The
increase obtained by swarming is 60 to 100 stocks. When the honey
flow from the heather is over the bees in the skeps containing the new
swarms are killed by sulphuring and the honey sold in the comb. The
old skeps from which the swarms had issued are retained as stock for

the following season. This practice, although it mav appear cruel, has
the advantage of leaving a young queen, and summer gathered stores

in the stock colonies, while the heather honev in new combs obtained from
the sulphured swarms is more marketable. ^Ir. Hedder said that frame
hives had been tried but had not been a success. The heather honey
•cannot be removed from the combs by means of the extractor, being too

dense. Tiering up, as is done in frame hives, has the tendency to leave
the brood chamber practically empty of honev at the end of summer.
When the heather blooms the bees fill the brood chamber with heatheir

honey. This results in bad wintering of the colonies. The owner of
another apiary .some few miles out of Raven practises the same system as
Mr. Hedder, and stated that years of experience had proved it to be the
only practical method in that district.

If experiments were undertaken in Victoria to determine whether our
winter and spring losses are due to the same causes, a means of avoiding
them may be found in the changing of stores at the end of the season.
This would prevent the loss of many stocks and the decrease in the yield
of honey in the following season.

Instruction in Apiculture.

In the United States the Department of Agriculture issues literature

on Practical Beekeeping, bee diseases, and the results of the investiga-

tions and experiments carried out under its direction. In states having
laws relating to bee diseases inspectors under these Acts give instruction
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in the treatment of diseases. lo England the work of instruction and in-

spection of apiairies is under the direction of the British Beekeepers'

Association, and has resulted in considerable progress of the industry.

In Germany, travelling instructors give theoretical instruction and prac-

tical demonstration. Experimental stations carry, out the work of re-

search and experiments, and information is freely given whether asked
for by letter or by personal application. The facilities offered for ob-

taining reliable information, and acquiring knowledge on the subject

generally are of great advantage to the individual as well as to the in-

dustry as a whole.

BEE DISEASES.

Legislation in connexion with bee diseases is in operation in twelve

of the States of America.

Foul Brood.

Of all bee diseases, foul brood, is considered the most formidable

in Europe and America. Although not feared to the same extent in

Victoria it is responsible for considerable losses in some districts. This,

disease is at present being thoroughly investigated by the Entomological
Branch of the Department of Agriculture at Washington. Dr. E. F.

Phillips states that the investigation which is still proceeding, has already

revealed the existence of two diseases both till now known as foul brood
(bacillus alvei). Two bacilli were isolated, the new bacillus being called

bacillus larvae, and the disease American foul brood; while that of

bacillus alvei is now named European foul brood. The latter differs

from the former in that it is more infectious, and spreads more rapidly,

but will sometimes disappear of its own accord, a thing not known
in a case of genuine American foul brood.

Dr. Phillips, having in a journal expressed a wish to investigate

samples of foul brood from Australia I had taken specimens of diseased

combs with me. Owing to the omission of a thorough drying before

hermetically sealing the jars the specimens had become mouldy and use-

less. I promised to supply fresh specimens, properly prepared, as soon
as available. In England both diseases are still held to be two forms
of one disease, as shown by the utterances of speakers at the Franco-
British Congress.

Bee Paralysis.

Bee Paralysis, a disease verv destructive in some of the best honey
districts of Victoria, and well known also in the United States, has, up
to a certain point, been investigated at Washington. Dr. Phillips states

that no definite results have been obtained so far, nor has it been proved
that the disease has a bacterium. The presence of bacilli shown by the

microscope does not prove them to be either the cause or the result of
the disease. The investigation into bee paralysis will be further pursued
when that of foul brood is completed. The majority of American bee-

keepers are of opinion that paralysis is a constitutional disease, and
that the predisposition to it may by selection be bred out. Mr. T. W.
Cowan, the well-known English authority, holds the same view in regard

to foul brood, namely, that by breeding from stock which remained free

from disease although surrounded bv it, a race of bee practically immune
could in time be produced.
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Dysentery.

Dysentery, one of the troubles experienced in spring, and much more
prevalent than is generally known, is often mistaken for paralysis which

it resembles in some of its symptoms. The cause of dysentery appears

to be the consumption, during periods of comparative inactivity, of stores

with a high percentage of nitrogenous matter. In America it was for

some years a practice with a number of beekeepers to winter their bees

on combs of sugar syrup, but this method has since been abandoned as

too troublesome. The ailment disappears when warmer weather enables

-bees to fly regularly, but it often leaves colonies very weak and nearly

useless for the season.

Mr. Karl Hofmann, of the Government Institute for Apiculture at

Erlangen, assured me that, given the proper kind of stores for winter

and early spring use, he would guarantee to bring every colony through
successfully. While a high percentage of albumen in honey is very

useful during the breeding season, owing to its stimulating action, it is

on that very account that it is detrimental in winter. Mr. Hofmann made
tests of some of the honeys I had with me, as well as tests of German
honey. Red bo'X honey showed a very small precipitate of albumen

;

grey box a rather heavy one. German heather honey gave a very heavy
precipitate. This honey is considered quite unsuitable for use in winter

by the bees. Some of it was in the comb, partly granulated in coarse
grains with a clear liquid remaining. In Victoria I have often seen

this kind of granulation before, usually in hives which wintered badly.

THE EXPORT APPLE TRADE TO GERMANY.
Comments by a Hamburg Firm.

Australian apples, hardly known in Germany ten years ago, have
gained such favour with the general public that the consumption iis rapidly

increasing each year. This is evidenced by the increased imports of
Victorian, Tasmanian, and South Australian fruit. In 1906, 37,961
boxes were taken; this year the number was 55,847 boxes, an increase of

over 50 per cent, within two years. Messrs. Ph. Astheimer and Sohn,
fruit brokers, Hamburg, report having experienced an active demand

;

most of their buyers having by the middle of July cleared their pur-

chases satisfactorily. They add that the good results will enco;urage the

purchase of larger quantities next year.

Unsatisfactory Victorian Shipments.

While it is said that the fruit from Tasmania gave more satisfaction

than in previous years, and that the quality of certain varieties of South
Australian apples gave full satisfaction Victorian shipments are unfavor-
ably commented upon. " The fruit from Victoria was on the average

not as good as in former years, and sales of a good many shipments were
not satisfactory. The quality could not in most instances be compared
with South Australian or Tasmanian apples, and on account of the short

crop the shipments mostly consisted of small lots, which did not attract

the attention of buyers. A few shipments were of fine quality and could

match those from other States, and such lots could be easilt' disposed of.''
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Advice as to Grading and Packing.

Grading was generally satisfactory, but in some instances, apples of

different sizes were mixed. Strong stress is laid upon the necessity to

grade with the utmost care, as German bu\ers have naturally more coni-

ftdence in such lots as show all fruit of same size than in others with

different sized fruit. The circular suggests the follow'ing grades:—A.

for large, A.A. for medium, and A.A.A. for small fruit. Special fruit

might be marked "Special," but only in case the fruit really merits this

grading. It is stated that it is of no use whatever to pack two or three

boxes of special fruit, as only lots of some 10 to 20 boxes or more will"

yield satisfactory results.

The use of more wood-wool—which should be clean, dustless, and
without smell—is advLsed in some cases, as during the voyage the apples

shrink to some extent ; if they are not packed firmly, they are liable to

be badly bruised.

Shippers are advised to send bigger lots, of at least 20 boxes of each

grade and variety, as they always have a better chance. If lots are too-

small the leading buyers pay little attention to them, owing to the time

required to inspect so many samples. It is remarked that growers may
not always be in a position to pack large lots ; in such cases it is sug-

gested that neighbours should combine, and put fruit of even grade under

one brand.

Broken Packing Cases.

The attention of Victorian shippers is directed 10 the more or less-

broken condition in which many cases arrixe, especially when transhipped

via London. This is attributed to the nails in the case working loose.

To avoid this the nails should be put into salt water or vinegar, which

will cause the nails to grow rusty when in the wood, which makes them

hold better. This expedient is adopted in Spain and Italy. Rusty nails

are mostly used in Tasmania where the green hardwood is much harder

than the Victorian.

Future Prospects of the German ISIarket.

It is admitted that prices have not been up to expectations this year.

For really first-class fruit, prices alwavs were satisfactory, medium quali-

ties returned comparatively fair jprices, l)ut low prices only could be ob-

tained for inferior apples.

" Our market has been influenced very much bv the London market

where low prices were ruling nearly all the time. Hamburg is the right

market for the verv best qualities of apples, which are sure to get higher

prices here than in any other market. For second-class and inferior stuff,

Hamburg cannot afford to pay better prires than English markets do."

Note.—Mr. J. G. Turner, Senior Inspeotor, Fruit Exports and Imports, states that the shortajre from
Victoria was so great that there was very little prime fruit to fill sjiat'e which had been booked weeks
ahead ; hence tcrowers were compelled to send the best of a «enerally i>oor lot. Insi)ectors have no power
to refuse shipments of such fruit unless diseased or incorrectly described.

Mr. Turner also states that the advice as tc the use of wood-wool should be accepted with caution.

The over fjenerous use of this material often leads to complaints that the case contains a short measure of

fruit—caused by the wood-wool takinsf up too much space. Cases containing' less than a full bushel of
fruit %re liable to rejection and seizure for false description.

—

Editor.



lo Nov., 1908.] Merino Rams. 651

MERIXO RAMS.
{Continued from fage 50f).

H . W . Ham, Sheep Expert.

Two-tooth rams cannot be selected for wool points, with a certainty

of every individual sheep coming up to the standard again at four-tooth,

although with long experience and close observation, one can come
reasonably close to doing so. Very often a two-tooth ram ma\ have met
with fortunate circumstances, such as being born in a favorable autumn,
and consequently been well reared ; he may meet a favorable time for

weaning in the following spring and summer, and with the autumn again
good, he could, on strong healthy pasture, be a light forequartered ram
and yet be well grown and nicely wool led. But often from two to

four-tooth a. ram of better constitutional shape will keep on improving,
while the light forequartered sheep fails, or at best only maintains his

qualities. In all breeds this is one of the main reasons for promising
two-tooths not turning out up to expectations at four and six-tooth. If

the choice lay between tall light forequartered rams grown under favorable

circumstances in healthy country, and shapely lesser well-grown rams, not
under sized, from second-rate pasture, all fleece conditions being about
equal, the latter class is preferable, and if continued with, gives better

results in the end anywhere.
Ram lambs are difficult to grow well up to "two-tooths. " Although

ewe weaners are checked in many cases with fly-blow, in-growing eye-

lashes, wool-blindness, ophthalmia, scald, etc., they thrive and look better

than the same age ram weaners. Ram lambs have to be taken from the

ewes at an earlier age than ewe lambs. This is the chief reason of their

backwardness as compared with ewes at the same age ; but added to this,

at about weaning time, when they are about five months old, the develop-
ment of their sexual organs commences, and horns grow very fast, and
continue doing so right on through the winter. This, with the growtn
of the fleece, all requires maintenance. In late winter the loss of their

lamb's teeth commences, and they become practically broken-mouthed. A
broken-mouthed weaner is for a time worse off than an old sheep. Very
often they are found with the gums bleeding, especiallv at the stage wnen
the lamb's teeth are breaking out, and the new teeth coming through. All
things considered, they have a harder time than the ewe weaners.

Ram lambs can beget occasional lambs at about five months old, and
while it is desirable to keep them as long as possible on the mother's milk
care has to be taken to prevent them from getting some of the ewes in

lamb. It is difficult to know exactly when a ram lamb should come
away. Size is not always a true guide ; lambs are dropped during six

to eight weeks, and there is then often two months difference in the ages
when weaning time comes. It is a good plan to take ram lambs away
fortnightly or thereabouts. One guide is growth of horn, but a better
method is to run them past along the forcing pen fence, only ai few at

a time. A fair idea of age can then be obtained by noting size, growth
of horn, etc. If allowed to stand a few seconds, the oldest will be seen
to lower the testicles down well into the purse, and when made to run
they will draw them up smartly. When they can lower the testicles well
down they should come away; any doubtful ones must be handled. A
ram lamb that cannot lower his testicles is impotent, and an old ram that
cannot raise them is the same.

{To be continued).
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COW-PEAS.

Lieut. -Col. J. R. Y. Goldstein.

Departmental experience with cow-peas lias shown them to be a most
precarious crop under ordinary field conditions. They are most sensitive

to late frosts, and even a cold day checks them severely. As a commercial
crop, they are not held in high estimation, although for green manure or

fodder they are of great value. Under irrigatioai in the Goulburn Valley
excellent crops have been grown.

Last season, varieties were supplied to Lieut. -Col. J. R. Y. Goldstein,

who undertook to test them at the Cheltenham Convalescent Home for

Men. Considering the nature of the soil and the unwonted dr}'ness of

the season, the results, as given in the following report, are of value:—
It will be remembered that the winter of 1907 was so dry that the

subsoil was deprived of its annual wetting. Consequentlv, spring and
summer growth was unusually backward, and was further injured by the

absence of summer I'ains. The cow-peas, sown late, suffered like other

vegetation, and there were many gaps in the lines. But, being drought-

resistant, the bulk of them came through the dry season satisfactorily.

The four varieties supplied were. New Era, Iron, Wonderful, and
Whip-poor-Will. The parcel of Iron contained peas of two colours,

though evidentlv true to name; these I separated and sowed in distinct

plots to test for any difference, naming them provisionally, " White Iron,"

and "Red Iron." The result showed the dark to be a fortnight later

than the light pea. but the difference may have been accidental and will

be tested further. All the peas were sown on i8th October, and they

ripened seed in the following order :

—

W^hite Fron ... 15 Feb.,

New Era ... 21 Feb.,

Red Iron ... 24 Feb.,

Wonderful ... 28 Feb.,

Whip-poor-Will ... 19 Mar., 1908 ... 139 days.

All continued to produce pods until i6th April, when they were
ploughed in by mistake, but previous experience in Gippsland goes to show
that cow-peas will produce pods until stqpped by cold. The pods were

gathered weeklv and careful records kept. The heaviest gatherings were
obtained during the third and fourth weeks in March and the first week
in April.

White Iron and Red Iron are similar in growth and vield, plants about

20 inches high, ripening seed early, and bearing pods in succession for

about three months; pods about 7 inches long, containing 12 to 16 seeds

of medium size. Imported seeds are deep brown in colour, some being

cream-coloured.

New Era, the second earliest, is a low-growing, slender bush wath
delicate foliage, small pods and seeds

; pods about 6 inches long, thin,

containing 12 to 16 seeds, brown in colour and mottled.

Wonderful, third in order of ripening, has robust and spreading
growth, with .strong branches and large leaves, covering the ground quickly

;

plants about 14 inches high; fpods about 8 inches long, thick, containing

12 to 18 medium-sized peas, flattened at the ends, colour reddish brown.
Whip-poor-Will, a late variety, is strong in grow^th, with an abundance

of large foliage; branches spreading and numerous; height about 18

1908
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inches; pods about 9 inches long, fleshy, containing 12 to 18 large peas,

kidneyshaped, brown mottled.

A Strong Plea for Their Culture.

Cow-pea plants grow vigorously until they commence bearing, then

slowly until April, when they start a second growth, throwing^out branches
with a running habit, soon forming a densely-matted mass of rich, succu-

lent herbage suitable for fodder, ensilage, or green manure. The plants

are specially suitable for making into stack ensilage, which may be done
in the paddock where grown, thus reducing labour, bringing ensilage-

making wathin the scope of any small farmer, and thereby inducing that

class to adopt the making of ensilage regularly. When ploughed under,

for green manure, the soft, sappy mass rots very quickly, so that any other

crop may be sown almost immediately. It is this quality, of speedily

breaking up in the soil, due to the luxuriance of its second growth, which
constitutes much of the value of cow-peas for manurial purposes. It has

been claimed for this plant that, under favorable conditions, two sowings

cow PEAS.

can be grown successively in one season, which further heightens its value

for restoring humus to hungry and worn-out soils. It also o-ives a heavy

dressing of nitrogen to the soil, which benefits the following crop, and

even when the plants have been cut for fodder, the remainder, -when

ploughed under, is much more useful than the dry stubble of any other

crop. Cow-peas should be sown as early in spring as possible, but where

there is danger from hard frosts, sowings may be delayed until later. They
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will flourish in all parts of Victoria, from, the Murray to the sea, and
will succeed in the poorest soils and the driest seasons. In rich soils,

they should be sown 2 feet apart in the row, rows 3 feet apart. In
ordinary soils, the plants may be closer in the row, sav 18 inches apart;

and in poor soils 12 inches in the row, and 30 inches between rows.

American farmers regard cow -peas with much favour and grow Ihem.
largely for many uses, but green manure is the main purpose. American
cattle and sheep thrive well upon the fodder, the plant being rich in

albuminoids and carbohydrates. In the household, the green pods are

found to be egual to French beans, while the dry peas are iised to replace

haricot beans for table use. Their long pveriod of bearing^—cow-peas
podding freely for three or four months during the hottest summer—should
commend this plant to our market-gardeners. For seed, cow-peas are very

profitable, yielding from 20 to 40 bushels per acre. The retail price here,

at present, is alx>ut 30s. per bushel, while field peas are about 4s. 6d.,

with a similar yield of seed. This great difference should give large

profits to growers of cow-peas for some considerable time. But, even were

the price to be reduced to that of ordinary peas, the cow-pea would still

be the more profitable crop to grow ; its superiority being manifest from
its not drying up after its seed has been ripened^ and by the value of

the second crop of material for fodder or for manure ; material, perhaps,

of nearly equal monev value to that obtained for its previous crop of

seed. What greater inducements can Victorian farmers require to make
them give cow-peas a trial ?

Although this plant is called a pea, the seed is shaped like a bean.

Botanicallv, it is closely allied to the Dolichos. It is described under the

name of Catiang Sinensis, synonym Vigna Sinensis. It has been in use

for food purposes for a thousand years or so; it is the Chowlee of India.

the Tow Cok of China, the Caffre Bean of the Cape, and now, the Cow-
p>ea of the United States. There are several varieties, with seeds varying

widely in shape and colour, white, grey, brown, and black, with many
intermediate shades and markings. It is one of those tropical plants, like

maize, which grow well in cool climates and ripen their seeds freely.

I am not aware that any extended attention has been directed by
scientists to changes of colour in seeds grown under varying conditions,

but the changed colours under the present tests are too remarkable to be

passed over. All peas produced from dark-brown and from reddish seed

have come white ; there is not one dark seed in the produce from either

Iron or Wonderful. In New Era, the brown has disappeared, the produce
showing a rather pleasing shade of grey ; Whip-poor- Will, a dark seed,

has produced buff-coloured peas. As it is the red colour which has
vanished, the change may possibly be due to the absence of iron from the

soil. Cheltenham soil is almost entirely composed of a silicious sand con-

taining no iron ; but, as most manures contain some iron, the disappearance

of red from the colouring of all these peas, seems to me to indicate clearly

the extreme poverty of the particular soil in which thev were grown. It

will be interesting to experiment this season with applications of iron .sul-

phate in different proportions. At any rate, present results ,are so striking

that they should be worth placing on record, not only because they show
the impoverished condition of the soil, but also because thev go to prove,

incontestably, that cow-peas can be depended upon to produce fair crops

in impoverished and poor soils, even in very dry summers, t propose to

continue tests this year, adding three other varieties, and sowing a month
earlier than last season.



lo Nov-, 1 908. J Culture of Permanent Pastures. 655

CULTURE OF PERxMANENT PASTURES.*

\Y. J. Colcbatch, B.Sc., {Agr.), M.R.C.V.S., First Assistant Veterinary

Offieer.

In a recently published work on Grasses, the author has summarized

his views on the management of permanent pastures in America in the

following words:—"Except in comparatively few localities the American

farmer has never learned the art of maintaining grass lands in a perma-
nently productive condition. This is partly due to the character of the

grasses grown and partly to the treatment accorded grass lands in this

countrv." Probably it is not too much to say that the Victorian farmer

is in very much the same unfortunate state of ignorance. Indeed I fear

his position would compare unfavorably even with that of his American

cousin. Throughout the greater part of the State the operation of grass

seeding is almost entirely unknown, and even in good grass-growing

districts, instead of the land being properly prepared and carefully laid

down with selected grasses, it is allowed to " tumble down" into grass of

such character and bulk as nature may direct. Grass, either in the form of

hay or green fodder, is one of the most important products of the .soil, and
in many parts of this State it furnishes the only pabulum for stock through-

out both winter and summer. It seems strange then that of all crops on

the farm, this pre-eminently important one should be so greatly neglected

by farmers.

The climatic conditions here are not such as to render the formation

of permanent grass lands an easy problem ; and, no doubt, consciousness

of this fact has induced an all too-readv acceptance of failure as conclusive

proof of the incompatibilitv of luxuriant permanent pasturage and
Australian weather. The question that arises is :—Has any whole-hearted

attempt even yet been made in Victoria, or for that matter in Australasia—

•

to cope with the difficulties that surround this problem? In Victoria we
have to deal with the improvement of exist'ng pastures, and the establish-

ment of new fields in districts where permanent grass lands already exist,

and also in districts where reliance has hitherto been placed solely on the

natural growth of the soil.

In this paper I do not propose to deal with the last problem, though

I am firmly convinced that by paying attention to the selection of the best

indigenous grasses, by more liberal treatment of the young growth, and

by the introduction of plants that have proved invaluable under similar

conditions in other parts of the world—Brome grass and Bermuda grass

in the arid regions of America—a vast improvement may be brought about.

I hope to have an opportunity to deal with this important aspect of the

grass problems of Victoria on a subsequent occasion. For the present,

however, I would invite attention to some of the chief points to be con-

sidered in the formation of good permanent grass fields, and the main-
taining of the same in a highly productive condition. The subject matter

may be divided into two parts:—

•

(i) Formation of Pastures

—

(a) Preparation and manuring of seed bed,

(b) Selection and sownig of seed.

(2) ^Management

—

(a) Of young grass,

(b) Of old pasture.

Paper read at the Sixth Convention of the Victorian Chamber of Agriculture, held June, 1908, at
Geelong.
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Preparation of Seed Bed.

In fitting the soil fox a crop that is to occupy land for a series of

years, it is unquestionably sound practice to do the work thoroughly and
well from start to finish. The chief desiderata are a well cleaned, firm,

and mellow seed bed, fine tilth, and a high fertility potential. To obtain

these under Victorian conditions, it will usually be necessary either to pre-

cede the grasses and clovers with a bare fallow, or else to preface them
with a preparatory crop which will leave the soil in good heart and in

fair working condition. A true fallow crop, such as maize or sorghum,

which has been generously manured and subjected to continuous summer
cultivation, would form an excellent preparation for pasture plants. The
soil would not only be clean and in good heart, but, in addition, the

succeeding grasses would benefit largely from the sub-soiling effects of

the deep penetrating root systems of the preceding crop.

If the immediately preceding crop has been a shallow rooted plant,

a 6 inch or 7 inch furrow should be turned as the initial operation in the

preparation of the seed bed. The land should then be disced, harrowed

and rolled again and again till the desired tilth is obtained. It will

probably be found necessary to work obstinate patches an infinite number
of times to effect this ; but of such importance is this factor in the establish-

ing of a good sward that it were better to delay grass seeding for a whole

season rather than court disaster on an ill-prepared seed bed. When the

preceding crop has been a good subsoiler, it may in some cases be sufficient

to have the land thoroughly disced, and then worked down into a good

tilthy seed bed, but it must be borne in mind that wherever the land has

been persistently ploughed at about the same depth for a number of years,

or where lime has been heavily or frequently applied an impermeable pan
will most likely have formed, and this will need to be thoroughly broken

up, either by deeper ploughing or by sub-soiling before a satisfactory

sole of grass can be obtained.

Low-lying paddocks require to be pipe-drained, heavily dressed with

caustic or water slaked lime, and thoroughly aerated by vigorous cultivation

given at a time when the land is in "good season," that is, when it contains

just sufficient moisture to work freelv without tending to poach. Speaking

generally in so far as the seed bed is concerned, the Victorian farmer may
be said to have comparativelv few difficulties to contend with, and if he can

only be induced to view the preparation of the land for grass as seriously

as he does the working of the grain and hay fields he will assuredly

succeed in providing the desired conditions for a successful " strike " of

grass.

Manuring of Seed Bed.

In order to insure a good germination and to secure the young growth

against the effects of competition, frost, and drought, it is imperative that

the well tilled surface soil be plentifully supplied with readily assimilable

forms of plant food. In most soils it will pay to give a dressing of 5 to

10 cwts. of lime per acre after the first ploughing, and this should be sup-

plemented by a mixed phosphatic and potassic manure. Probably the

following dressing would yield good results in the recognised grass dis-

tricts of "Victoria :
—

Thomas phosphate ... ... 2 cwt. per acre.

Kainit ... ... •• 2 cwt p>er acre.
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This would give a fair average dressing for districts with a rainfall of

18 inches or over. In drier areas it would be wiser to substitute first

grade superphosphate for the basic slag, and to reduce the quantity by

one-half.

Selection of Seed.

In making up a permanent grass mixture, we are confronted with

innumerable difficulties. NO' arbitrary rules can be laid down. Each
particular variety of soil and climate requires to be experimentally tested

before the optimum mixture can be ascertained. As Professor Spillman

has remarked, it is easy enough to prescribe mixtures that ought to give

prolific growth for the greater part of the year, but yet we find that little

or no headway is being made. The reasons are that the mixtures are not

adapted to suit all conditions ; and again, the farmer is at fault for not

giving the experiment a more extended trial.

Certain grasses affect very different habits of growth under modified

climatic conditions : Poa pratensis or meadow poa grass, a constituent of

most permanent grass lands at home, is at once the famous Kentucky Blue
grass of America, and the dreaded "Black TAvitch " of New Zealand, so

that knowledge of local experiments must be first obtained before a judicious

mixture can be compounded. The grasses may be divided into " top " and
"bottom" plants according to the position they occupy in the sward.

Those that develop into tall, strong-growing grasses, such as tall oat grass

•and cocksfoot, are known as "top grasses;" while the dwarf varieties,

foxtail and sheep's fescue, form the sole or bottom herbage. In hay-

growing mixtures, the former must predominate, but for pasturage tall

medium and short varieties must be included.

Amongst the early flowering varieties may be mentioned meadow foxtail,

perennial rye, smooth-stalked meadow grass, cocksfoot, white clover and
trefoil. The mid-season group includes crested dog's tail, meadow fescue

and red clover, whilst the late flowering species are timothy, lucerne and
alsike. Timothy, meadow foxtail, and rough-stalked meadow grass are

usually found on heavy clays and clay loams ; on lighter soils cocksfoot,

smooth-stalked meadow grass and fescue grasses, whilst rye grasses,

crested dog's tail, and sweet vernal occur on all types of soil.

The two last-mentioned grasses yield a very small amount of feed, but

form excellent sole grasses. Cocksfoot is rather apt to become tufty,

but it provides fresh succulent shoots from early spring to the end of

summer, and in good districts right on into the autumn. Timothy, on
the other hand, spends all its energy in producing an early hay crop, and

then lies practically dormant, there being little or no aftermath. Again,

rough-stalked meadow grass comes early and late but appears to rest in

mid-season. Another important point tO' be borne in mind in selecting

seeds is the palatability of the plants ; for example, golden oat grass is

never touched except when very young and fresh. The dominant species

are not always the most useful, as they may have been repeatedly avoided

'by grazing stock, and thus have gained the upper hand.

Amount of Seed.

A fairly heavy seeding on good land would be about 40 lbs. per acre,

^ay 30 to 32 lbs. of true grasses and 8 to 10 lbs. clovers. It is wise to

allow a liberal seeding, as renovating mixtures are rarely a big success

;
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and, after all, if you can establish a really good stand, the extra outlay

will be returned a hundred-fold. In estimatmg the quantity to be sown,
the real value of the seed must be computed—by this I mean the
actual proportion of true seeds capable of germination. This can be
readily ascertained by multiplying the purity per cent, by the per cent,

of germination, and dividing the product by 100. We can then tell how
many pounds we require to sow, but a good margin for loss must be
allowed, especially in regard to small seeds, such as Timothy. Up to-

50 per cent, is added in the case of small seeds to be sown on a rough bed
or one which is not clean. In this connexion I desire to bring under
notice some of the results obtained from tests made to ascertain the

germinating capacity of grass and clover seeds on the Melbourne market
this season. A hundred seeds of each species were used, and the experi-

ments were made in triplicate. One sample of Hungarian forage yielded

as low as i per cent, of germinating seeds, and a large number of others-

did not exceed 50 per cent. These I would specially mention :—iNIeadow

fescue, 12 per cent. ; strawberry clover, 16 per cent. ; melilotus, 12 per-

cent. ; crested dog's tail, 43 per cent. ; lucerne, 52 per cent. ; white clover,

64 per cent. ; and perennial rye grass, 66 per cent. The fact that these

figures do not represent the real values, but only the percentage of ger-

minating seeds, must not be lost sight of, as the actual value of the com-
mercial article may be considerably less than these figures indicate. To
put the matter in a concrete form—if a sample of grass seed is found to

contain 80 per cent, of pure seed which gives an 80 per cent, germination

test, then the real value is reduced to 64 per cent., or in other words, only

64 lbs. out of every 100 sown is capable of contributing towards the

formation of pasture. In carrying out the tests above referred to, it

was found that some samples contained an inordinately high proportion

of sluggish seeds, in many cases as much as 20 per cent, took an undue
length of time to germinate. In the face of these facts it seems to me
desirable that some effort should be made to supervise the importation of

seeds with the view of preventing the introduction of weeds and plant

diseases, and at the same time of raising the quality of our seeds by estab-

lishing standards of real value. A farmer may be quite capable of judging

the general weight and quality of farm seeds, but he can never be expected

to detect all forms of adulteration, or to estimate the percentage of seeds

that will germinate.

Sowing the Seed.

We have next to consider a number of important points in regard to

the operation of grass seeding. These may be grouped under three

heads :

—

(i) The time of the year to sow.

(2) The advisability of sowing a nurse crop.

(3) The method of sowing and covering the seed.

Season to Sow.—Grass seeds are sown in the spring and autumn, but so'

far as Victoria is concerned it is only in the southern regions that a choice

exists, as the spring months are not sufficiently moist in the north to promote

a rapid germination and to enable the young plants to get '' their toes dug
deep" into the land before the summer sets in. Even in the western and
other favoured districts, spring sowing must be early enough to let the

young plants develop vigorously before the weeds begin to flourish. Other-

wise they will be choked right out, or at best will develop into such slender
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weaklings that they will shrivel off on the first appearance of summer.

Some species of plants are exceedingly tender while young, notably lucerne

and clovers generally, and, consequently, where the winters are extreme,

these should be held back till spring time, or if autumn sown they must
be seeded very early so as to get well established before the winter frosts

set in. In fine, it may be said early auturrm sowing will give the best

results in our climate, though in the south-western and south-eastern por-

tions of the States early spring sowing, when conditions of soil and soil

moisture are favorable, may be expected to yield equally good results. After

all, in really good grass country, the preparation of the seed bed and the

after-management of the field are much more potent factors in determining
the success of the work than the season for seeding.

Sowing with a Nurse Crop.—The practice of sowing
grass seed on a growing crop in the spring or of laying

a paddock down to grass with a spring or early summer crop
is one that appeals to all practical farmers, but to what
extent this system of pasture formation may be safely advocated in this

State it is impossible at present to sav. Reasoning from American results,

however, it is fairly easy to predict that failure, partial or complete, must
result whenever it is tried under a light rainfall. The general concensus
of opinion on this matter is that better results are to be obtained without
the so-called nurse crop, and unless it is found to be quite impossible to

do without the extra fodder, this practice should not be departed from
when permanent pasture is being aimed at. It mav be as well, perhaps,

to set out the arguments pro. and con. on this somewhat controversial

topic. The advocates of the cover crop system urge the following reasons
for their views :

—

(i) An extra crop is gained without materially affecting the virility

and permanence of the grasses.

This may be true in the case of spring-sown grasses, as they will not

yield any great quantity of feed till the following spring, but in the case
of autumn-sown grass which has not been handicapped by an overtowering
grain crop a substantial amount of fodder will be available in the summer
months, whereas when grown with a nurse crop practically nothing will be
returned till the second year.

(2) The growing crops furnish a protective covering to the tender
young plants, thereby sheltering them from the injurious

effects of the frosts.

By this it is meant not only the nipping back of the young growth by the

direct influence of the frost, but also the soil movements induced by the
frosts, whereby the seedlings are hoisted up out of their warm l:>ed into the

cold air.

(3) After harvest the stubble, if cut fairly high, continues to act the
part of a " nurse " " cover

'

' or protective crop to the on-
coming grasses and clover.

Any of the cereals will serve the purpose, but wheat is generally

preferred, as it allows more air and light to reach the soil, and then again

it stands up better than oats or barley.

On the other hand, those who decry the cover crop system argue as

follows :

—

I. The over-growing crop takes a large amount of nutritive material

out of the soil which should remain there for the benefit of the young
grasses, and for this reason they prefer to call the growing cereal a
" robber crop."
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2. As against the suggestion that protection is afforded by the cover

crop, they contend that when the crop has been harvested the slender

young stubble plants that have hitherto been shaded and robbed of their

food, and thereby weakened, are unable to bear up under the hot dry

summer weather.

3. P'rom the time of sowing till the cover crop is harvested nothing

can be done to encourage the young grass to stool well and become robust.

To summarize, it would seem that from a scientific stand-point, valid

reasons can be urged in support of both views, but it is now an established

practical fact that, given suitable conditions of soil and climate, equally

good swards can be provided under the shelter of a grain crop as without

it ; in fact, on the Canterbury Plains of New Zealand, grass paddocks

are successfully laid down with such crops as turnips, swedes, rape and

kale, all of which are fed down in the paddock with sheep and cattle.

Such practices cannot be at present advocated in Victoria; indeed, at

this juncture, I am unable to say that the institution of any form of

nurse crop is not attended with a certain amount of risk, and, therefore,

I am not disposed to advise their introduction, except in the case of land

which is verv difficult to clean ; and in that case a light seeding of wheat

or oats will have the effect of checking the weeds, and if cut for green feed

or hay, it will not seriously affect the prospects of the young pasture.

Method of Sowing and Covering.—This operation is of the utmost

importance, as on it depends the net return to be derived from the expen-

diture of time, money, and labour in the selection of good seed, and the

careful preparation of the firm tilthy seed bed. Unless the work is con-

scientiously carried out an uneven germination must result, and the field

will remain patchy as long as it carries grass. Immediately prior to

sowing the surface should be harrowed, and if need be, rolled and

harrowed.
Several methods are adopted for the actual sowing of the seed. Some

still favour the old system of hand sowing, and with skilful hands at work

under suitable weather conditions very fair results can be obtained; how-

ever, other methods more economical in regard to seed are now in use. In

my opinion the long seed barrow is about the best implement available. It

gets over the ground very rapidly, drops the seed close to the ground and

gives a far more regular distribution than can be secured by hand scatter-

ing. Some seeds, however, are so light and chaffy that they do not feed

evenly through the mechanical seeders, and consequently they are best sown

by hand ; the same argument holds in respect of heavily awned seeds, such

as tall oat grass. A calm still da-y should be selected, and in order to

insure a good even strike it is good practice to adopt the system of double

seeding. Divide the seed into two halves ; sow one part first and then cast

the remainder crosswise. The same system should apply whether the seed

be sown by hand, seed barrow, mechanical broadcaster, or the ordinary

seed drills.

It is unwise to mix together grass and clover seeds, or even very large

and very small grass seeds, as the heavier ones, in obedience to the law ot

gravitation, feed earlier than the others, and so defeat the object in view.

Similarly, awned seeds are best sown separately, as they are difficult to mix

thoroughly, and it is a tedious matter trying to make them feed regularly

through the machine. A good way is to sow the grass and clover seeds

separately and at right angles to one another. If, however, this is not

possible, and the complete mixture has to be applied at one operation,

only a small quantity of seed should be put in the hopper at one time.
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Of the various grass seeding machines available, it may be said that

they are quite useful for seeds which flow readily through them, but the

evenness of the seeding depends too largely on the uniformity of the man's

pace, and again they are incapable of very fine adjustment. With seeds of

about the same size and weight, they afford a handy and rapid means of

sowing, but since they cast their seed very high into the air the absence

of even slight winds is an absolute sme qua tion in regard to their use.

When the grass seeder attached to the ordinary grain manure drill is

called into requisition the coulters should be set as close together and as

shallow as possible. They are useful for sowing grass seed in the spring

on a grain crop that has developed too far to permit of broad-casting, but

this advantage is not a very weighty one, as except on wet land the over-

growth could be profitably fed back by turning in a good sized flock of

sheep for a short period. In regard to the covering of the seed, the aim
should be to have the seeds just barely covered—hence the paramount
importance of providing a finely broken seed bed. Whenever seeds have
been sown by hand, barrow, or machine, a brush harrow, or a very light

tine harrow, will be suflficient to secure the desired soil covering. On light

soils the roller should first be used to consolidate the land and to press

the seeds firmly in. A light harrowing should follow immediately to avoid

undue loss of moisture, and caking of the surface. Harrowing and rolling

are unnecessary when grass seed is sown on a growing crop, o.r when a

coulter drill has been employed. The smaller seeds hardly require covering

so far as germination is concerned, but the loss caused by birds is so great

that the operation is an indispensable one. About half an inch of soil is

sufficient cover for such seeds as clover, foxtail, cocksfoot, &c., whereas

the larger varieties, which are best sown through a drill, do better at a

depth of from i inch to 2 inches. On strong clayey soils only a very light

roller should be used, for if the surface be made too granular and heavy
rain should fall, the soil will run together and set hard on the top, thus

interfering with free germination. It is important, however, to recognise

the inadvisability of disturbing the soil whilst the seeds are germinating,

as the young plants are so easily killed at that stage.

Manuring of Pastures.

This is doubtless the most complicated manurial problem at the present

time. In a good permanent pasture we have to deal with a large variety

of plants representing different genera and even different natural orders.

Each makes its own special demands upon the soil fertility, and each is

capable of being stimulated by the application of just those particular

plant foods that it stands most in need of. The problem, then, that

confronts us is how to increase the total yield of the field without upsetting

the natural balance and changing the composition of the turf. It is an
established fact that unmanured pasturage shows a far more complex
composition than that which has been regularly and liberally dressed, and
this is solely due to the fact that a few species have been unduly encouraged
to the extinction of others. Where hay-growing is the primary object, the

knowledge is taken advantage of to promote a more even and a bulkier crop
of forage than could ever be obtained from a well mixed sward, and care is

taken that the same manure is used in every season so that the greatest

benefit possible mav be derived, for even such closely related fertilizers as

nitrate of soda and sulphate of ammonia favour different grasses. How-
ever, for permanent grass lands—and it is these we are now considering

—

such a system is in every way unsuited. Pasturage is expected to furnish
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succulent fodder for stock during as much of the year as possible, and in

order that it may do this it is imperative that a large number of different

kinds of plants enter into its composition ; and these plants must have been
so selected that a suflficiency of early, medium, and late varieties is pro-

vided to supply a continuous succession of young leaves and shoots over
the whole paddock. If we examine any useful old pasture, natural or
artificial, we will always find that it consists not of one or two grass spe-

cies, but of several, and a like number of clovers, and in addition a num-
ber of other plants belonging to different genera. We may safely take a
lesson from nature's book, and make this condition our aim and ambition.

By using judgment it is in most mstances possible to secure a satisfactory

braird of well-mixed herbage, but the difficulty is to maintain it as such.

Before proceeding to discuss the practical side of grass manuring we
will do well to review the results obtained by Lawes and Gilbert at their

famous Rothamsted Experimental Station. Their researches date from
1856, and have been conducted on about twenty different plots of mixed
herbage, occupying some seven acres in all. The soil is a stiff red loam, and
has carried grass continuouslv for as long as history relates. Up to 1874
the lattermath was grazed off by sheep, but since that time no stock have
been depastured there. A very complete series of manurial tests have
been carried out on these plots, and in summing up the whole question of
the influence of fertilizers on the character of the herbage, A. D. Hall,

Director of the Station, makes these pertinent remarks :
—

" The various species are differently stimulated by particular manures;
even among the grasses themselves such a difference of habit as a deep
or shallow root system will determine to which manure the grass will

respond. The aspect of any meadow represents the results of severe com.-

petition among the various species represented. The dominant species are

those most suited to their environment, that is to the amount and nature

of the plant food in the soil, the water supply, the texture of the soil and
other factors. If any of these factors be altered ... by manuring in

different fashions, the original equilibrium between the contending species is

disturbed ; some species are favoured and increase at the expense of the

others until a new equilibrium is attained, and the general character of the

herbage from a botanical point of view is completely altered. The fallacy

of the belief that grass land is not responsive to fertilizers is shown by a

glance at the unmanured plots, which have become sO' impoxerished that

weeds have come to form nearly 50 per cent, of the produce. On one por-

tion of this plot farm-yard manure was applied annuallv for the first eight

years at the rate of 14 tons per acre, and the good effects of it are still

to be seen in the yield—that is, after an interval of forty years !

"

Nitrogen Only.—When nitrogenous manures were applied singly and
continuously, the effect was to squeeze the legumes out altogether. The
plot manured with ammonium sulphate became sour, and did not yield so
well as the nitrate of soda plot. The superiority of the latter is probably

due to the fact that it sinks deeply into the soil, thereby encouraging deeper
rooted plants, which axe better able to obtain moisture and nutriment in

times of drought. And further, the soda helps to make potash available.

Phosfhoric Acid 'Only.-—On 'this plot the grasses and clovers have " run
out" to an even greater extent than on the unmanured plot. This illus-

trates the ultimate result of continuous single manuring. An occasional

dressing of phosphatic manure gives a striking result because plenty of

nitrogen and potash is lying latent in the soil, but when persistently

applied weeds usurp the place previously occupied by nutritious grasses.
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Potash Omitted.—The omission of potash from the manurial dressing

occasioned a reduction of about 25 per cent, in the yield, a continuous loss

of fertil'tv and the diminution in the proportion of clover and allied

plants.

From these results it is clear that for hay meadows, nitrogenous manures

are indicated, whilst pastures need potash and phosphoric acid. Lime and

gypsum also increase the proportion of legumes, but thev do so only when,

there is a supply of potash lying dormant in the land. In other words they

act by liberating the residues of potash that have accumulated in the soil.

This potash encourages the clovers just as freely as the direct application

of a potassic fertilizer would do. The truth of this theory of the indirect

•Stimulation of legumes is shown by the fact that whenever lime was applied

to soils deficient in potash no appreciable effect was observed, but when

sown on soils rich in potash residues a marked increase in yield and in the

development of clovers and trefoils soon followed. In any case a good

dressing of lime is a very necessary thing for nearly all grass land as the

decaying organic matter which accumulates in the surface soil generates

vegetable acids, and these require to be neutralized and the soil sweetened

if full returns are desired.

The best natural manure for grass land is dung or fami-yard manure,

given either in the form of a special application in the autumn or as a

natural deposition by grazing stock. It seems that whereas sewerage has

the effect of stimulating the true grasses yard-manure produces practically

no injurious changes in the composition of the sod, and is con.sequently

held in high favour by practical men. Indeed, even when it is deemed

necessary to add more concentrated fertilizers to grass land, farmers often

prefer to bring about the same result by feeding concentrated food stuffs

to stock in the field. Under Victorian systems of husbandry no great

amount of farm-vard manure will be available for pastures, and we have

therefore to fall back on artificial fertilizers. Of these kainit, basic slag,

and bonedust merit consideration. Usually there is a sufficiency of assimilable

nitrogen in our soils so that a mineral manure containing phosphoric acid and

potash will meet our requirements. On grass-growing paddocks the more

slowlv acting fertilizers are generallv to be preferred as they furnish a

continuous supplv of nutriment throughout the year. On good strong soils,

applv a winter dressing of from 2 to 2% cwt. of bonedust every second or

third year combined with 2 cwt. of kainit. Superphosphate or basic slag

may be substituted for bonedust in the case of a weak struggling stand of

grass which requires a stimulant, and along the coastal areas it will be

wiser to substitute \ cwt. of muriate or sulphate of potash as they

contain pract'cally no salt, whereas kainit consists very largely of it.

The important point to dwell upon, however, is. not the actual fertilizer

to be emploved but the absolutely urgent necessity of realizing the foolishness

of attempting to establish and maintain permanent grass paddocks on a

starvation ration. There is a big drain on the phosphates of the land when

young stock and milking cattle are used to graze down the pasture, and

this has to be made good, otherwise the grasses will run out. The effect of

kainit is to supply potash and so induce luxuriant clover growth. Basic

slag and bonedust both contain lime, while superphosphate of lime is rick

in gypsum, so that they all tend to increase the amount of available potash

as well as to directly supply phosphoric acid. Except when dealing with a

weak plant, basic slag seems preferable, as i't not only supplies a large per-

centage of citrate soluble plant food, but the lime it contains is in a free
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condition, and consequently has a more important indirect influence on the
soil and crop than the other forms of phosphatic fertilizers. Old pastures
are all the better for an occasional winter dressing of lime at the rate of
8 cwt. or 10 cwt. per acre to sweeten the ground and enhance the yield.

General Management.

I. Of Young Grass.—Autumn sown fields should be rolled, and, if

well forward, should be topped with the mower before the winter, so as to
induce a firm rooting, and encourage young crowns to tiller well, and
spread over the whole surface. When the spring growth starts, the roller

should be again used to strengthen the stand and to counteract the " heaving
out " effects of the winter frosts. Care should be taken that the young grass

does not run to seed, as many of the weaker grasses disappear after flower-

ing. Again, those grasses, like meadow fescue and crested dog's tail, that

take several years to come into full use, are almost invariablv thrown back
if allowed to seed during the first year or two; consequently the whole field

suffers a serious set back and the yield is impaired. On good country where
there is not much danger of the soil poaching, or of the young grass being
trodden out, the first summer's grass may be fed down with young cattle,

but on no account should sheep or horses be grazed, as thev bite far too

close and are apt to nip the heart out of the young plants, particularly of

the young clovers. Not until the second season should other than horned
stock be turned into young grass. It is folly indeed to go to the trouble

and expense of laying down a good field of grass, and then to cripple

it in its youth by feeding it bare in defiance of the teaching of centuries

of experience. On some classes of land and in certain seasons it will

pay better to run the mower over the young leaves and cart the stuff off

for green feed or silage or convert it into ha v. The aftermath can then

be fed off with young cattle.

The ill-effects to be feared from stocking young grass too heavily, or

too early, are the treading out of the tender varieties, the uprooting of

the insecure plants, and the altering of the composition of the herbage due
to the partiality shown for the more palatable clovers and certain of the

grasses. In the following autumn the fields should be chain-harrowed
to distribute the droppings evenly over the field. This is a practice which
is sadly neglected in Victoria to the detriment of our pastures, and it may
be well to know that it is religiously carried out each year by New
Zealand farmers in respect of both young and old pastures. Evidently,

they clearly recognise that all but a small percentage of the nutriment
taken out of the soil is restored in the dung, and that, therefore, in order

to get the full benefit from the stock grazed, the manure must not be
allowed to lie in small heaps all over the paddock.

Spring sown mixtures when seated on a nurse crop cannot be touched
until after the crop has been harvested. An examination of the stubble

should then show the young grass, but the appearance is not infrequently

disappointing. In a good season a fair amount of young grass and clover

will be found in the butts of the sheaves, but after a dry vear, little or
no appearance of the growth may be visible. However, a few timelv

showers will promote such rapid germination and growth that hope should
not be abandoned too readily.

2. Old Pastures.—First and foremost I would mention the autumn
spreading of stock droppings so that the soluble food they contain may be
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washed down to the roots. This " dragging " as it is termed, becomes an

even more important matter when the stock are receiving hay, chaff, bran,

or other concentrated fodder in addition, as the manure is thereby made
richer in its fertilizing elements. The "dragging" of the pasture also

tends to break the soil surface and to let the air into the roots.

Alwavs avoid over-stocking, especially in the wet months of the year,

as heavy stock can do an incalculable amount of harm in a very short

time, both by continuous treading and by feeding the crowns so bare that

they are destroyed by the frosts.

The question of manuring has already been dealt with at some length

and it remains only to say that no pasture can ever be self-supporting.

When properly treated it is true that the fertility of the surface soil

increases from year to year, but this can never be the case in heavily

stocked pastures which are never manured.

Finally I would emphasize the importance of a good lime dressing

as a means of sweetening the soil, destroying the moss, and hastening the

decay of the accumulating humus that is steadily breaking down into

available plant food.

VICTORIAN CATTLE FOR INDIA.

The Army Department of the Government of India recently decided

to establish dairy herds in the hill country of India to replace the indi-

genous breeds of cattle that are of very poor quality for milking pur-

poses. Communication was opened up with the Minister for Agriculture

THE CONSIGNMENT FROM THE OAKBANK HERD (McNAK BROS.).

of this State, with a view of having the selection and purchase of the

cattle required made by the Department of Agriculture. After consider-

able correspondence, the Indian Government decided for Ayrshire cattle

as the breed most likelv to suit their country and requirements. Ar-

rangements for the inspection, selection, and purchase of the stock were

placed in the hands of the Chief Veterinary Officer (:Mr. S. S. Cameron,
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M.R.C.V.S.), who, in conjunction with Messrs. Geo. Howat and Co.,

stock and station agents, of Melbourne, carried the transaction through.

The consignment was got together within three weeks, and sliip])--d from

DOUGLAS CHIEF (l YEAR 1 MONTH), BY LORD DOUGLAS (iMP.), 5848, CX

MAYFLOWER, BY MINSTREL (329).

Newcastle, per s.s. Wailiora. The cattle comprised 45 head—40

females and 5 bulls, and were drawn from eight of the leading Ayrshire

i1

ONE OF THE IN-CALF HEIFERS.

herds in this State. Every animal sent was submitted to the tuberculin

test by the veterinary staff of the Department of Agriculture, and gave

a negative reaction for tuberculosis prior to purchase.
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The bulls sent varied in age from twelve months to two years. All

the females were in calf to pedigree bulls, the bulk of them carrying

their second calf ; none were past the third caTf

.

The Chief Veterinary Officer expresses the opinion that the consign-

ment will afford an opportunity, if judicious crossing is resorted to, of

definitely establishing the Ayrshire breed on a high level in India ; so

many lines of blood being represented in the consignment, and all these

of excellent strains, whose merits have been established here for some
years, and definitely proved both by show-ring and milking records.

Very laudator}- comments have appeared in the stock press concerning this

shipment of cattle ; it being considered that such a representative lot

has been sent as will tend to promote further trade between India and
Victoria in pedigree stock. The enterprise of the Government of India

in this regard has also been the subject of favorable comment.
That the consignment was a typical and representative one will be

gathered from the snapshot illustrations published herewith, and from a

perusal of the subjoined particulars of the shipment:—
From Mr. Andrew Buchanan, Gleneira, Flinders

—

Bull.

Gleneira's Gordon, brown and white, calved ist November, 1906 ; sire DonaM of

Gleneira, by Gleneira (290); dam Glisten of Gleneira (1,023), ^y Majestic of

Oakbank (326).

Heifers.

Camellia 2nd of Flinders, white and red, calved 23rd September, iqo:; ;
sire

Majestic of Oakbank (326); dam Camellia of Flinders, by Red Bluff (359)-

Served by Raglan of Oakbank (396) ; sire Jamie of Oakbank (184).

Spot 3rd of Gleneira, brown and white, calved 20th October, 1905 ; sire Gleneira

(290) ; dam Spot of Gleneira, by Edgar (177). Served by Lad o' Kyle (im-

ported) ; sire General Buller ; dam Lass o' Kyle.

From Messrs. Gumming and Brisbane, Gowrie Park, Weerite

—

Bull.

Young Lumie, red and white, calved November, 1905 ; sire Luminous of Oakbank

(456), by Jamie of Oakbank (184) ; dam Young Princess, by Dahlia's Adonis

(172, A. H. B. of A.).

Heifers.

Sweetheart, brown and white, calved April, 1905 ; sire Duke of York (277) ; dam
Sweet Briar, by Master of Gowrie (327). Served by Royal King (438,

A. H. B. of A.).

Young Maggie, red and white, calved 30th September, 1905; sire Happy Jack;
dam Maggie ist, by General. Served by Duke of York (277, A. H. B. of A.).

Starlight, red and white spotted, calved March, 1905; sire Master of Gowrie (327);

dam Mack, by Dote (120, A. H. B.). Served by Royal King (438, A. H. B.

of A.).

Myrtle 3rd, red and white, calved February, 1905 ; sire Duke of York (277) ; dam
Myrtle 2nd, by Master of Gowrie. Served by Royal King (438, A. H. B. of

A.").

Daisy Belle, red and white, calved March, 1905; sire Duke of York (277, A. H. B.

of A.) ; dam Daisy Belle, by Lord Roberts (317). Served by Heather Jock
2nd (287, A. H. B. of A.).

Red Queen (327), red and white, calved February, 1905; sire Master of Gowrie

(327) ; dam Queenie, by White Laddie (223). Served by Royal King (438,

A. H. B. of A.).

Lustre 3rd, spotted red and white, calved March, 1905 ; sire Duke of York (277,

A. H. B. of A.); dam Lucky, by Master of Gowrie (327). Served by Royal
King (43S, A. H. B.)

Lady Grace, white and red, calved March, 1905 ; sire Master of Gowrie (327, A.

H. B. of A.); dam Brownie, by Heir of Randwick (48, A. H. B.). Served
by Heather Jock (387, A. H. B'.).
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From Mr. T. A. Grant, Glen Elgin, Toolern Vale—

Bull.

Warwick, brown and white, ear tag 245, calved 3rd May, 1904; sire Glen Elgin's
Standard Bearer (300); dam Beauty 2nd (422), by Bruce (11).

Heifers.

Moss Rose of Glen Elgin, red and white, calved 13th April, 1905; ear tag 292;
sire Lucre of Oakbank (321); dam Spottie of Glen Elgin (1,513), by Glen
Elgin's Zulu (302). Served bv Renown of Oakbank.

Mignonette of Glen Elgin, marked tag 273, calved 27th September, 1904 ; sire Glen
Elgin's Standard Bearer (300, A. H. B.) ; dam Red Rose of Glen Elgin, by
General (450). Served by Warwick.

Marjorie 2nd of Glen Elgin, red and white, calved 29th Novem.ber, 1904, marked
tag 282 near ear; sire Lucre of Oakbank (321); dam Marjorie of Glen Elgin
(1,500, A. H. B.), by Glen Elgin's Zulu (302). Served by Warwick.

From Mr. George Keys, Wethersdane Park, Dandenong^

Heifers.

Royal Pride 2nd (1,276, A. H. B. of A.), white and brown, calved August, 1902;
sire Royal Warren of Nethercraig (411, imported); dam Pride of the Lake,
by White Laddie (223, A. H. B. of A.). Served by Magician.

Patience, dark yellow and white, calved ist August, 1905; sire Raglan of Oakbank
(396); dam Purity 3rd (1,233), by Academist of Oakbank (161). Served by
Bonnie Lad.

Ella, red and white, calved ist October, 1903; sire Comet; dam Nell, bv Armourer
(104). Served by Molly's Record.

Minnie 2nd, red and white, calved 29th January, 1904; sire Comet; dam Cherry
3rd, by Chief Justice. Served by Magician.

Muriel, red and white, calved 2nd February, 1904; sire Comet; dam Hazel, by
Nipper. In calf to pure Ayrshire bull.

From Mr. Wm. Kirkham, Woodside, Lyndhurst—

•

Heifers.

Lulu of Woodside, calved 28th December, 1905; sire Victory, by Viceroy (420,
vol. V.) ; dam Red Loo, by Viceroy (420). Served bv Gleneira.

Empress 2nd; sire Bonny Jock of Glenarthur (393); dam Empress, by Duke of
Glenside (173). Served by Gleneira.

Mavis of Woodside, calved 30th July, 1905; sire Daintie's Victor, by Victor of
Munnoch (imported, go) ; dam May, by Paisley. Served by Leeroy of Wood-
side.

Bolinda of Woodside, calved 14th July, 1905; sire Bonnie Dundee, by Laird o'

Logan; dam Birdie, by Viceroy (420, vol. v.). Served by Leeroy of Woodside.
Dahlia of Woodside, calved 13th August, 1905 ; sire Bonnie Dundee, by Laird o'

Logan ; dam Dewdrop, by Daintie's Victor. Served by Leeroy of Woodside.
Young Lady of Woodside, calved 30th May, 1906 ; sire Daintie's Victor, by Victor

of Munnoch (imported, 90); dam Lady, by Viceroy (420). Served by Gleneira.
Mirror of Woodside, calved 20th September ; sire Daintie's Victor, by Victor of

Munnoch (imported, 90, A. H. B.); dam Mvrtle, by Bonnv Lad.
Primrose of Woodside, calved 15th May, 1905 ; sire Daintie's Victor, bv Victor of

Munnoch (imported, qo) ; dam Pansy, by Viceroy (420, A. H. B., vol. v.).

Served by Leeroy of Woodside.

From Messrs. Wm. McNab and Bros., Oakbank, Tullamarine—

Bull.

Arum, brown and white, calved April, 1905; sire Glen Elgin's Zulu; dam Amy
Castles of Oakbank, by Perfection of Oakbank.

Heifers.

Flo, 26 ear tag, brown and white, calved July, 1906; sire Alpha of Oakbank;
dam Sultana, by Pure Marquis. Served by Prelate of Oakbank.

Jolly, brown and white, calved 25th October,' 1904 ; sire Prince of the Valley, by
Royal Prince ; dam Jessie 3rd, by Buccleuch. Served by Prelate of Oakbank.
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Flossie, brown and white, calved 25th October, 1904; sire Prince of the Valley,

by Royal Prince; dam Peter's Fuchsia, by Peter Simple (145, A. H. B. of A.).

Served by Prelate of Oakbank.
Belle, brown and white, calved 1904; sire Prince of the Valley, by Royal Prince;

dam Buttercup, by Peter Simple (145, A. H. B. of A.). Served by Prelate
of Oakbank.

Jessica, brown and white, ear tag 24; sire Prince of the Valley, by Royal Prince;
dam Jasmine, by Royal Prince. Served by Prelate of Oakbank.

Nancy of Glen Elgin, vol. vi., red and white, calved 20th September, 1905, tag

315 near ear; sire Lucre of Oakbank (321); dam Marigold of Glen Elgin
(1,498), by Gordon (38). Served by Renown of Oakbank.

Snowflake of Glen Elgin, vol. vi., red and white, calved 31st August, T905, tag

310 near ear; sire Lucre of Oakbank (321); dam White Rose of Glen Elgin,
by Gordon (38). Served by Renown of Oakbank.

From Messrs. Sime Bros., Fern Hill, Lyndhurst—
Heifers.

Primrose of Fernhill (1,649), ''^^ ^'^^^ white, calved 20th February, 1Q05, ear tag

133; sire Pensioner of Oakbank (337); dam Primrose of Fernhill (1,216), by
Royalty (365). Served by Glen Elgin's Field-Marshal (294).

Belle of Fernhill (1,640), calved 2nd August, 1904, dark red and white, ear tag

128; sire Pensioner of Oakbank (337); dam Little Bell, by Loyalist. Served
by Glen Elgin's Field-Marshal (294).

Pearl of Fernhill (1,648), red and white, calved loth February, 1904, ear tag 140;

sire Pensioner of Oakbank (337) ; dam Primrose of Fernhill (1,216), by Royalty

(365), Served by Glen Elgin's Field-Marshal (294).

Boronia 2nd, red and white, calved July, 1904, ear tag r27 ; sire Pensioner of
Oakbank (337) ; dam Bella 2nd, by Prince of Wales (69). Served by Glen
Elgin's Field-Marshal (294).

Fashion ist, brown and white, calved ist February, 1905, ear tag 125 ; sire Pen-
sioner of Oakbank (337) ; dam Mabel, by Royalty (365). Served by Glen
Elgin's Field-Marshal (294).

From Mr. G. L. Wilson, Wilson House, Berwick

—

Bull.
Douglas Chief, white and brown, ear tag No. 8, calved iSth December, r9o6 ; sire

Lord Douglas (imported, 5,848, A. PL B. of S.
; 501, A. H. B of A.); dam

Mayflower, by Minstrel (329, A. H. B. of A.).

Heifers.

Amy 2nd, brown and white, calved 20th March, 1905, ear tag No. 9; sire Royal
Record (361, A. H. B. of A.); dam Amy, by Theodore. Served by the im-
ported champion bull Lord Douglas.

Lady Ada 5th, white and yellow, calved January, 1906, ear tag No. 10; sire Record
Junior (360, A. H. B. of A.); dam Lady Ada (1,063, A. H. B. of A.), by
Lord Douglas of Fyans (2,345, A. H.B. of S.). Served by The Captain of
Loch Lomond (imported, 498, A. H. B. of A.).
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STATISTICS.

Bainfall in Victoria.

Third Quarter, 1908.

Table showing average amount of rainfall in each of the 26 Basins or Regions con-

stituting the State of Victoria for each mouth and the quarter, with corresponding
monthly and quarterly averages for each Basin deduced from all available records

to date.
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Perishable and Frozen Produce.
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THE PROCLAIMED PLANTS OF VICTORIA.
{Continued from page 592.)

Alfred J. Eivart, D. Sc., Ph. D., F.L.S., Government Botanist; and
J. R. Tovey, Herbarium Assistant.

The Thorn Apple.

Datura Stramonium, L. {Solanacecc).

A stout erect annual often over 2 feet high, with forked branches,

between which or at their ends the flowers arise singly on short stalks.

It bears large almost triangular irregularly toothed leaves. The long

tubular calyx falls off after flowering, leaving a more or less prominently
toothed rim under the capsule, which usually splits into segments during
ripening. The corolla is large white or purple and with five short usually

yellowish points, capsule globular, .prickly, with numerous dark wrinkled
seeds.

The Thorn Apple, a native of the East Indies originally, is now spread
over the whole globe. It appears to be spreading over Victoria, and
contains a highly poisonous narcotic alkaloid, Daturin. Fortunately, the
strong bitter taste of its leaves usually keeps stock from eating it, but this

very fact, and its abundant production of seed, aids the plant in spreading
rapidly. As an annual it can be kept under on pasture land and waste
places, by hoeing or pulling up before it has time to seed. If the plants

are at all old they should be piled and burnt on the spot to destroy the

seeds. On arable land, it is kept under by the ordinary process of
cultivation, harrowing to destroy seedlings as the seeds germinate. Care
should be taken to prevent any plants becoming old enough to seed, and
also to prevent fresh introduction with impure seed. The dark wrinkled

seeds are unlike those of any common cultivated plant.

Proclaimed under the Thistle Act for the whole State, June, 1907.

Two tobaccos, members of the same Order as the preceding, are also

common, but are not proclaimed.

Nicotiana glauca, Graham.—The Tree Tobacco is a shrubby garden es-

cape, introduced from South America, which seems likely to become a nui-

sance in some of the northern districts, though of use for producing rapidly-

growing shelter hedges. In excess the plant is undoubtedly poisonous, though
moderate quantities can be eaten without serious consequences. Fortunately,

it is not very palatable, although, as in the case of many poisonous or

injurious plants, stock may acquire a morbid taste for it. The plants

should be dug up, piled, and burnt before flowering. Deep ploughing
buries any seeds present in the soil, and they soon die.

Nicotiana suaveolens, Lehm, is a similar but small native tobacco,-

which, like the former, is comparatively resistant to drought, also feebly

poisonous and apt to become a troublesome weed if allowed to spread.
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THE ELEMENTS OF ANIMAL PHYSIOLOGY.

W . A. Osborne, M.B., D.Sc, Professor of Physiology and Histology, Dean
of the Faculty of Agriculture in the University of Melbourne.

{Continued from page 640).

XIV. Renal Excretion.

The functions of the kidneys may be epitomised as follows :
—

1. Waste matter and foreign or harmful substances are removed from
the blood.

2. The blood' is kept neutral in reaction. If it tends to get acid the

kidney removes the acid excess, if alkaline then the alkali excess is

eliminated.

3. The blood is standardized as to the concentration and relative pro-

portions of its salts. As has been stated in the chapter on blood, not

only the total amount but the proportion between the individual salts in

the blood remains constant. As, however, the supplv of salts in the food

is verv variable, some adjustment is necessary and this we find in the

kidnev.

THE MECHANISMS OF RENAL EXCRETION.
The artery entering the kidney divides and subdivides until there are

formed thin, straight arterioles which radiate from within outwards.

Arising from these straight vessels and almost at right angles with them

are a number of smaller arterioles. These finer arterioles then form
peculiar structures just visible to the naked eye—the glomeruli. These

in reality are produced bv each fine arteriole being wound on itself to form

a convoluted tuft like a tangle in a cord. Wrapped closely around the

glomerulus is a double-walled capsule with an opening in it (Fig. 55).

Fig. 5.5. Diagram showing straight arteriole, a ;
glomeriUus, m ; capsule, /;

capillai-y plexus, »'
; and tortuous tube, t. (After Boirmaii.)

A good picture of the shape of the glomerulus can be obtained by imagining

a piece of thin rubbej tubing folded into a knot or a bunch whilst around

this is closely applied a collapsed rubber balloon. Now the function of

the glomerulus is to act as a filter. The blood enters the glomerulus under

the pressure given it by the pumping heart and, as there is some resistance

to the outflow, it is forced not onlv through the capillary wall but also

into the adjacent wall of the capsule. A filtrate, therefore, collects in the

space between the two walls of the capsule. Now the membrane of which

12274. Y
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the capsule is composed is such that water and the salts of blood, and pre-

sumably also urea, can pass through, but the other constituents, with the

corpuscles, are held back and remain in the blood stream. Such a filter

as this is not unknown in physical science. A clay cell soaked in hot

gelatine solution and then allowed to cool, so that the gelatine se^s in the

pores, can be used as a filter, allowing water and the simple constituents

present in blood tO' pass through, but retaining the corpuscles and albumens
and other complex constituents. In the capsule, therefore, there collects a

watery filtrate from the blood : this escapes from the opening mentioned
above and travels down a tortuous tube and finally, being collected in

special ducts, is poured out as urine into the pelvis of the kidney. But
a great change occurs in the fluid as it passes through the tortuous or

"convoluted" tube. The blood which has been concentrated and which
has lost some of its dissolved constituents in the glomerulus leaves the

latter by a small vessel and then flows in a network of capillaries which
embraces the convoluted tube. Here a good part of the water and some
of the salts are re-absorbed back into the blood ; but typical urinary con-

stituents are left alone. The lining cells of the tortuous tube also have
the power of picking out from the blood certain urinary ingredients such

as the pigments or foreign substances which have not passed through the

glomerular membrane, and of adding these to the urine within. Even
haemoglobin which has escaped from corpuscles, when these are diseased

or in any way broken up, is treated as a foreign body and is thrown out

into the urinary stream. The cells also of Ihe tortuous tube have also the
faculty of standardizing the blood as to reaction and salt content. The
blood finally leaves the meshwork of the capillaries purified and standard-

ized whilst the fluid in the tortuous tube is now ordinary urine and is

ejected as such. The kidney contains manv thousand glomeruli with
their attendant tortuous tubes and plexus svstems.

It will be evident from the above statements that the flow of urine will

be increased

—

1. If the blood pressure be raised
;

2. If the kidney vessels are dilated admitting more blood to the

glomeruli and at higher pressure ; this occurs with drugs like turpentine

and caffeine
;

3. If absorption in the tortuous tubes is hindered; this occurs after

administration of sulphates;

4. If the blood be watery as occurs after copious drinking unaccom-
panied by heavy sweating.

The converse of these will reduce the flow of urine.

The urine collected in the pelvis of the kidney flows along a tube called
the URETER being driven by peristaltic contractions. Each ureter enters

the bladder so obliquely that a valve is formed effectually preventing any
back-flow. The bladder is a hollow organ well supplied with elastic

tissue and smooth muscle in its walls. Its nerve supplv and its capacity
relative to the animal's size, vary with different species and are connected
with the animal's habits. Thus the cow can void urine while walking, the

horse as a rule only when stationary, whilst the carnivore, being a hunting
animal, is fitted with an unusually capacious bladder and one more under
voluntary control, so that it can stalk its prev without betraving its pre-

sence by passing urine. The expulsion of urine from the bladder through
the urethra is a reflex action excited bv tension of the bladder wall or
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irritation of the mucous membrane. It can be started or stopped by

voluntary effort. The nerve centre for this reflex lies in the lower spinal

cord.

THE URINE.

The amount passed per diem varies with the age and species and in

each animal with the quantity of fluid drunk and inversely as the amount

of evaporation from the skin and lungs. The following table gives an

idea of the amount passed in twenty-four hours :

—

Ox ... . . ... .. 10 to 25 litres*

Horse ... ... ... ... S to 8 ,,

Pig ... ... ... ... 1-5 to 8 ,,

Small riiniinants ... ... ... 1 to 5 ,,

Man .. ... ... ... about To ,,

Dog ... ... ... ... 0-5 to 3 ,,

Cat ... ... ... ... about O".") ,,

Certain chemical substances are important constituents of the urine of

all mammals :

—

1. Urea, a nitrogenous body containing also carbon, hydrogen and

oxygen. If urine be concentrated by evaporation, cooled and treated with

nitric acid, a rich deposit of flaky crystals of urea nitrate is formed. Urea

is readily attacked by bacteria if urine be exposed to air, and is changed

into ammonium carbonate—hence the ammoniacal odour of stables, &c.

Urea is derived from protein and the amount excreted in a day varies

parallel with the amount of protein eaten. It represents the protein used

as energy supply rather than that used for repair.

2. Purin bodies including Uric Acid. The.se are substances containing

the same elements as urea but they are more complex in constitution. They

are derived partly from the nucleo-proteins of food and partly from the

activity of the nuclei of not only the fixed tissues but also of the white

cells of the blood. Uric acid is found in small quantities in herbivores;

generally speaking it varies directly with the amount of protein eaten.

3. Kreatinin—containing the same elements as urea but closely allied

to a constituent of muscle. Some physiologists regard it as the decom.

position product of protein used for muscle repair.

4. Pigments—these which give the characteristic colour to urine are

really altered bile pigments which have been absorbed from the gut.

5. Sulphates. Proteins contain sulphur which, in the body, is oxidised

to sulphuric acid and leaves the body in the form of sulphates of sodium,

potassium, magnesium and calcium.

6. Chlorides of Sodium, Potassium, &c. These are salts of the food

and of the blood and are continualh being excreted in the urine.

7. Ammonia—fresh urine contains small quantities of this substance

probably formed bv the spontaneous decomposition of urea.

Striking differences can be observed between the urine of herbivores on

the one hand and that of carnivores, of omnivores in whose food protein

preponderates, and of all voung mammals living exclusively on milk. The
urine of the latter class is acid in reaction, is transparent and contains

little or no sediment. It also contains phosphates of the four physiological

metals in considerable amount and its content of sodiiim is generallv

greater than that of potassium. Uric acid is also present in appreciable

quantity but aromatic bodies and oxalic acid are found only in traces.

Such urine mav occasionally show a sediment of uric acid and when, on

* A litre =;= 1 1
pints.

V 2
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standing, it becomes alkaline in reaction, phosphates are thrown out of

solution as cloudy precipitates. The urine of the herbivores on the other

hand is alkaline and turbid. The solid matter held in suspension consists

chiefly of carbonates of lime and magnesia so that the urine effervesces on

adding acid. Oxalate of lime is also present in the form of minute

crystals. Phosphates are present in very small quantities, these substances

in' herbivores being excreted mainly by the bowel. Potassium is generally

in excess of sodium. Hippuric acid and aromatic bodies, including

carbolic acid and pyrocatechin, are present in appreciable quantities. The

urine of herbivores when placed in a glass vessel will be found to darken

from the surface downwards just as a photographic developer will do; :n

fact some aromatic bodies present in herbivore urine can actually be used

for developing photographs ! The relatively large quantities of oxalic

acid and aromatic bodies are due to the presence of these substances pre-

formed in the food ; thus a horse fed on meadow-hay will excrete three

times as much hippuric acid as one fed chiefly on oats.

It is interesting to note that, when a herbivorous animal is allowed to

starve, its urine becomes similar to that of a carnivore. This is due to the

fact that the starving animal lives on its own tissues and is therefore in all

truth a carnivore.

The number of waste products and of foreign substances, inert or

poisonous, that appear in the urine is very large and no useful purpose
could be served by attempting to name them here. Not a }ear passes but

some new ingredient of urine is discovered ; but the substances named above
constitute by far the greater portion of the solid matter present.

The following table gives an idea of the composition of human urine

taking this as a type :

—

Quantity in 24 hours ... ... ... 1,500 ccs.*

Urea ... ... ... ... ... .30.0 prms.
Uric acid ... ... ... ... 0-7

,,

Kreatinin ... ... ... ... 1"0
,,

Hippuric acid ... ... ... ... 0'7
,,

< )tlier organic matter ... ... 2*6
,,

Total organic matter ... ... ... 35.0 ,,

Sodium chloride ... ... ... 15.0 ,,

Pho.sphoric acid ... ... ... 2'5
,,

Potassium .. ... ... ... 3".3
,,

Other mineral matter ... ... ... 4"2
,,

Total mineral matter ... ... ... 25.0 ,,

Total solids ... ... ... ... (iO.O ,,

Tn the healthy animal neither blood nor haemoglobin should be present

in the urine. If such appear it means disease or accident, or poisoning by
such substances as pine-needles, fox-glove, spurge, &c. Sugar in health
is present only in the minutest traces. Albumen is absent, though in most
mammals the unrine may contain some slimy mucin or nucleo-protein
derived from the urinary tracts—bladder and urethra chieflv. Bile appears
in the urine in certain diseases such as jaundice.

XV.—The Afferent Systems.

In Chapter III. it was stated that all nerve impulses entering the ner-

vous system start in definite end-organs or receptors which are specially at-

tuned to some particular form of stimulus. A brief list was also given of
the chief types of receptors. These we must now examine in greater

* 1,000 fc. — 1 litre. ] grain ^ l.i-J uraiii';.
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detail. The various receptors of the body present certain broad outlines

of similarity which may be given as follows :
—

1. Each receptor is readily responsive to one particular form of

stimulus and responsive with difficulty to all other forms. The more
delicate receptors are as a. rule shielded in great part from stimuli other

than those to which they are attuned.

2. If a receptor, or the nerve coming from it. be excited bv anv form of

stimulation, the same sensation is always experienced. Thus if a receptor

in the skin responsive to warmth be stimulated by electricity the sensation is

warmth ; if it be a receptor for cold then the sensation is that of cold.

A blow on the eve stimulating the retina or optic nerve gives the sensation

of light.

3. A certain intensity of stimulus is necessary with each receptor before

it can start a nerve impulse. If the stimulus be increased a limit is

reached at which no further increase of sensation can be produced by in-

creasing the stimulus. Between these limits sensations vary in intensity

according to the proportion that exists between the stimuli. Thus if the

human eye cannot perceive any difference in the illumination of a room lit

by ten candles and the same room lit by eleven candles but can distinguish

if twelve candles are employed, then the same eye regarding the same room
lit by a hundred candles could not detect anv change until twenty more
candles were added.

4. Each type of receptor, except that for pain, can readily be fatigued

by its particular stimulus, especiallv when this is intense. Thus a person

entering a room can easily detect the presence of musk or iodoform, but

after a few sniffs the sensation vanishes.

The receptors of the animal bodv can be grouped under the following

classes—proprioceptors, interoceptors, skin-receptors, telereceptors, pain

receptors, visceral receptors.

PROPRIOCEPTORS.—These are receptors which are set in action by
stimuli caused bv the animal's movement or position. Impulses arising

from them give information as to the position of different parts of the body,

Fig. 56. Senii-circular canals and cochlea. The smaller figure shows the natural
size in man. 3, 4 and 5 the semi-circular canals ; 6, 7 and 8 the cochlea. "2, elastic

window leading to -scaki veMihuU ; 9, elastic window leading to scala fympani. (After
Sommering.)

the extent of movement and the resistance to muscular action. These recep-

tors are found in muscles, tendons and ligaments (.see Chapter III.) and
are probably excited by strain in these tissues. They are also present in

joints being here responsive to pressure and mo\ement. In the head, and
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associated with the internal ear, we find on each side a proprioceptive organ,

the labyrinth or semi-circular canal svstem. which possesses a very signal

importance (Fig. 56). The leading feature in each labyrinth is the pre-

sence of three bony tubes each curved so as to farm an arch and communi-
cating with a common reservoir at its base. One arch lies on the flat, that

is, in the horizontal plane, whilst the other two are vertical, one running

in a fore and aft direction and the other in a side to side direction. Within
these tubes is a watery fluid into which dips, in each tube, a brush of fine

filamental receptors. Held in suspension in the fluid are certain fine par-

ticles of solid matter like sand-grains. Now, in whatever position the head
is placed, the solid grains will gravitate in a particular direction, and if the

head be moved the fluid bv inertia will circulate in a definite mannex. It

is thus that an animal attains its knowledge of head position and move-
ment. If, in a pigeon, the horizontal arches are destroyed, the bird ap-

parently loses all .sense of movement in a horizontal plane and allows its

head to wag from side to side. The labyrinth also supplies the requisite

information for maintaining a definite posture and for preserving balance.

It is to the presence of the labvrinth that we may ascribe that great expan-

sion of the central nervous system called the cerebellum, for it is here

that the impulses, continually received from the labyrinth, are co-ordinated

and dispatched to other regions of the central ner\ous system concerned

with muscular innervation.

INTEROCEPTORS.—These are found in the lining of the alimentary

tube and are concerned with food. In the mouth, and particularly at the

back of the tongue, are taste receptors. These respond to various chemical

bodies when in solution and give rise to the sensations of sweet, bitter,

saline, acid and alkaline. It must be remembered that the majority of the

sensations looselv called tastes are really flavours and are detected by the

nose which is in communication with the back of the mouth. The sensa-

tions of thirst, hunger and satietv are probably referable tO' receptors in

the mucous membrane of the alimentar\ canal from, the pharynx to the

stomach

SKIN-RECEPTORS.—These give the animal cognisance of contact

and of the incidence of heat. Scattered irregularly over an area that in-

volves the entire skin and dips, for a short distance, into the mucous mem-
brane of the canals opening on the skin, are receptors that are sensitive to

ri.se of temperature, others to fall of temperature, and others to distortion

of the skin (touch). Manv hairs are attached at their roots to receptors

and owing to the leverage which thev exert can give rise to a sensation even

on the most delicate displacement.

TELRRECEPTORS.—These are receptors which give cognisance ot

changes in the outside world at some distance from the animal. To them

are due the faculties of seeing, hearing and smelling.

I. THE EYE.—This organ may be roughly likened to a photographic

camera. It possesses a lens system w^hich focusses a picture of the outside

world (when illuminated) on a sensitive surface;—the retina—in which are

placed receptors speciallv .sensitive to the ethereal disturbances known as

light. The structure of the eye is in brief detail as follows (Fig 57). In

front is a transparent convex sheet of tissue called the cornea which is

inserted, like the crvstal of a watch, into the very tough white tissue called

the SCLEROTIC which constitutes the major portion of the shell of the eyeball.

The cornea is well supplied with pain receptors and probably wdth these

alone. It is kept moist, and its surface smooth and free from foreign

matter, bv the rhvthmic wiping action of the upper eyelid, or in some
animals by the transverselv moving nictitating memljrane, the under surfaces
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cf which are kept lubricated by a secretion formed in a special gland
—the lachrymal or tear gland. Painful sensations arising from the coxnea

give rise reflexly to closure of the lids and copious secretion of tears. The
cornea, it may be observed, possesses no blood vessels. Covering the

sclerotic in front {i.e., the white of the eye) is a thin sheet allied to the

mucous membranes called the conjunctiva. This is reflected on to the

under surface of the lids and is richlv supplied with blood vessels which
are capable of wide alterations in diameter. The curvature of the cornea
is not regular ; it resembles more the bowl of a spoon than the surface of a
sphere. The direction of the different curvatures varies in different animals.

Within the dome of the cornea is a watery transparent fluid—the aqueous
HUMOUR. This fluid is under some pressure and so maintains the convexity

of the cornea and separates this from the next structure to be mentioned.
Floating in the hindmost region of the aqueous humour is a perforated

curtain or diaphragm called the iris. The iris in all animals (except

Fig. 57. The Eye. — C, cornea ; A, aqueous humour ; I, iris ; L, crystalline lens
;

V, vitreous humour ; R, retina ; S, sclerotic ; 0, optic nerve.

albinos) is deeply pigmented and is opaque to light. It contains muscular

fibres, disposed radially and circularly, which by their contraction can

widen or narxow the central aperture called the pupil. The iris is plenti-

fully supplied with blood vessels, and by two sets of nerves, a cranial auto-

matic supply, from the third cranial nerve, which constricts the pupil, and
fibres from the thoracic autonomic which dilate the pupil. The use of the

iris is twofold ; it can regulate the amount of light entering the eye and
thus shield the delicate receptors within from injury through excess of light,

and secondly, when the illumination is sufficient, it can help in forming a

clearer retinal image of the outside world by shutting off all rays of light

except a narrow central beam—an action which will be familiar at once to

all who have had anything to do with photography. The iris works re-

flexly, that is, automatically. When the retina is in darkness or is feebly

illuminated, the pupil is widely dilated ; if the light entering the eye in-

creases in intensity the pupil constricts correspondingly. The shape of

the constricted pupil varies with different animals, being circular in man
and the dog ; slightly oval in the rabbit ; having the form of a slit which is

vertical in the cat, but horizontal in most of the domestic animals. The
iris responds to drug treatment giving a dilated pupil with atropine, cocaine

and adrenalin and in the latter stages of chloroform ansesthesia, but a

narrow pupil w'ith eserine, and opium and in the earlier stages of chloro-

form anaesthesia. It also varies to some extent with the blood-pressure and
the state of the emotions, e.g., fright. The movements of the iris serve this
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additional pm-pose tliat they act as a circulating agency on the fluids within>

the eyeball. Immediately behind the iris is the crystalline lens which
is composed of transparent laminae devoid of blood vessels and nerves and
arranged like the layers in an onion. The lens is highly elastic and is at-

tached firmly along its border to a sheet of tissue called the choroid which
sweeps round a great part of the eyeball beneath the sclerotic. The
mechanism of focussing for near and far objects in some o.f the lower verte-

brates is carried out in much the same way as in a camera, namelv, by
moving the lens forwards or backwards. But in mammals this device is

supplanted by another, namely, an alteration in the lens itself. When a
mammal has its eye focussed for far distance that is, in the resting position,

the lens is kept on the stretch by the purely physical character of its-

attachments to the choroid. As this stretch is exerted all round, the lens is

kept flattened, particularly in its front aspect. When however focus-sing-

for near objects is desired, a special muscle called the ciliary muscle,
which lies along the root of the iris, pulls on the choroid and draws it for-

ward so that the tension on the lens is relieved and the lens, by virtue of
its inherent elasticity, bulges, particularly on its front surface, becomes
therefore more convex as a whole or, in ordinary parlance, becomes a
stronger lens. This explains why focussing for near objects is recognised
by us as requiring effort; when focussing for far objects we stop the action

of the ciliary muscle and let the choroid, through its greater elastic pull,

drag upon the lens margin. The range of focussing in the domestic animals-

is not nearly so wide nor is the mechanism as perfect as it is in man and
the monkey. Behind the lens is a glairy but transparent fluid, trie

VITREOUS HUMOUR which fills up the greater part of the eyeball. In

contact with the vitreous humour and sweeping round the inner wall of
the eyeball as far as the lens attachment, is the very delicate retina which
contains the receptors for light. The greater part of the retina does not
lielong at all to the peripheral nervous svstem ; it is in realitv a. protrusion

of the brain stem ; the so-called optic "nerve" (second cranial nerve) which
can be seen entering the eyeball and spreading out into the retina, being not
a nerve trunk but a column of white matter belonging to the central nervous-

system. One of the many layers of the retina does however belong to the

peripheral nervous system and this is the layer of " rods and cones " which
consists of a mosaic of receptors for light attached each to an afferent

neuron. At that point in the retina where the optic " nerve " with its

attendant blood vessels enters, the layer of light-receptors is absent and so

we have the Avell-known blind spot. In many portions of the retina the
layer of rods and cones does not present an unbroken surface to the light,

tilling traversed by blood vessels and nerve fibres, but in the centre and'

aJmost in a line with the pupil and the centre of the lens, the layer of

receptors is free from superimposed blood vessels and on it the light can

fall without anv interruption.

The range of ether rhythms (red to violet) to which the retina is respon-

Tjive is limited and is very small in comparison with the range of the air

rhythms which can be perceived by the ear as sound. The mechanism by
which colour is appreciated is not understood. According to one theory

there are receptors for the three fundamental colours, red, green and violet,

any intermediate colour being perceived by the unequal stimulation of two

or all three of these. According to another theory certain colours including

white, provoke chemical disintegration within certain receptors whilst other

colours including black excite chemical building up in the same receptors..
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Vision, it may be stated, presents a number of curious features such as
.contrast -phenomena, after images, &c. in fact no sense organ can be so
-easily tricked as the eye. One important facultx which has a distinct

significance is the power of the retina to adapt itself to feeble illuminations,
being able, after a certain interval, to see with fair distinctiveness, objects

which were at first hidden in darkness. Behind the retina in most domestic
animals is a glistening coat, the tapetum, which reflects light and gives

to the eyes of these animals a peculiar glare in low^ illuminations.

The eyes of all mammals present certain optical defects.

1. The .system is not properly centred, that is, the centres of the cornea,

the pupil, the lens and the retina do not lie in a straight line.

2. The curvature of the cornea, as also that of the lens, is not regular.

Such a departure from the purely spherical means a distortion of the

image on the retina. This defect is present in all eyes and is very marked
in those of the lower animals whose vision must be far from perfect. To
it the name astigmatism has been given.

3. A very common failing is myo-pia, or short-sightedness, due to the

fact that the distance from the lens to the retina is too great and in conse-

'Quence the image of a far object is focussed in front of the retina. This

defect can be partly remedied in the human being by wearing concave

glasses. It is very common in the lower animals and is often associated

with marked astigmatism.

4. In hypermetropia the lens is too near the retina and objects at a dis-

tance require some focussing effort, whilst near objects cannot be seen

clearly at all or only so by a violent action of the ciliary muscle. This is

remedied in the human eye by wearing convex lenses.

The eyeball can move in its socket to a limited extent. Four small

muscles, called recti, are attached to the outer surface of the sclerotic and,

by their contraction, can turn the eyeball so that the cornea looks up, or

down, or backwards, or forwards (outwards or inwards in man), or a com-

bination of two of these. The eyeball can be rotated to a slight degree in

a direction with or against the hands of a watch by two other small muscles

called the superior and inferior oblique; by this movement the pupil can

remain horizontal in whatever position the head is. Slight protrusion and

retraction of the eveball from the socket can occur in mo.?t animals through

special muscles innervated by the thoracic autonomic.

II. THE EA"R.—The ear in many respects is a mechanism superior to

the eye. Owing to the qualities of the air-waves to which it responds the

ear need not be directed towards the source of the sound. INIoreover it has

a greater analytic power, being able to distinguish two notes when sounding

together, and has the faculty of recognising noises as well as musical tones.

The external ear has some slight action in collecting the sound waves and in

partially shielding the ear from all sounds except those to which the atten-

tion is directed. The sound waves enter the curved canal called the

EXTERNAL AUDITORY MEATUS and then Strike against a thin membrane, called

the EAR DRUM, which completely separates the meatus from a chamber

within called the tympanic cavity. The ear drum is pet in movement by

the. sound waves in much the same manner as the disc in a telephone

receiver. To the inner or tympanic aspect of the drum is attached one end

of a bridge consisting of three small bones (ossicles) which stretches across

the tympanic cavitv and conveys the vibrations of the drum tothe wall on

the opposite side. "The tympanic cavitv contains air which is in communi-

cation with the air in the upper part of the pharynx by means of a special

air-pipe—the Eustachian tube. This tube, however, opens only in the act
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of swallowing or yawning, but sufficiently often to equalise the pressure

within and without the tympanic cavity and so to prevent the drum from
being sucked inwards or bellied outwards. The actual organ of hearing is

the COCHLEA, which is a bony structure bearing a striking resemblance to a

snail's shell (Fig. 56). The spiral cavity however is not single as in the

shell but divided, except at the extreme tip, by two partitions into three

spiral canals—the scala tymfani, the scala vestibuli, and the canalis

cochlccs (Fig. 58). All these canals are filled with a watery fluid. The
upper partition—Reissner's membrane—is very flimsy, but the lower one
is made up of a strong shelf of bone from which a m.embrane—the basilar
MEMBRANE—stretches to the opposite wall. This basilar membrane is-

composed of straight fibres which radiate out from the tip of the bony
shelf. Perched on the basilar membxane, and continuing with it up the

whorl, is the organ of Corti of which no detailed description need be

given here as so far its method of action has not been fully elucidated. It

will be enough to state that the auditory nerve has its endings in the organ;

of Corti, which latter may be looked on as an array of sound-receptors.

jmR..
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Fig. 58. .Section through the cochh-a of the ear. ac, duct of coclilea ; sr 1

restibull ; nc. t. scala lympani ; v\ Ijony wall of cochlea ; c, organ of Corti on me
hanilarin ; iii.r., membrane of Reissner ; 11., nerve fibres of cochlear nerve.
Sobotta

scala

tnembratia

After

The vibrations of the eaj drum are communicated to the bridge of
ossicles described above. The other end of the bridge is fastened to an
elastic window (Fig 56, 2) that shuts off the scala vestibuli from the tym-
panic cavity and so the vibrations are transmitted through this elastic
window to the fluid in the scala vestibuli. The vibrations pass up this
canal to the tip of the cochlea and then down the scala tympaiii and come to

a halt at another elastic window which shuts off the lower end of the scala
tymfani (Fig. 56, 9). The vibrations therefore course above and below the
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canalis cochlece and set the fluid in tliis receptacle moving. Tiie basilar

membrane is affected by the movement and so causes a distortion of the

organ of Corti and this causes stimulation of the sound-receptors.

The intimate connection that exists between the organ of hearing and

the semi-circular canal system must serve some purpose but what it is has

not as yet been discovered.

III. SMELL. The sense of smell is in so many ways connected with

the selection of food that it is often classed with interoceptive sensations

;

but with the majority of animals other activities are guided by it. Thus
the presence of enemies can be revealed ; offspring can be recognised,

and traced if strayed ; vitiated air can often be recognised as

such ; whilst in the sexual life of most animals it plays a very important

part. In man the delicacy of the sense of smell is greatly inferior to that

existing in most other mammals, a decadence that may be due to the elevation

of the head through the assumption of the erect posture. Yet even as it

exists in man the sense of smell is many times more delicate, as a quali-

tative test, than the most refined methods of spectrum analysis. The recep-

tors for smell are placed in a small yellowish patch of mucous membrane in

each nasal passage. The fine afferent nerve fibres pass through the ethmoid

bone into the skull and enter a special protrusion of the central nervous

system called the olfactory bulb. The so-called olfactory " nerve " on

each side (first cranial^ is, like the optic nerve, a strand of white matter

belonging to the brain stem. Substances which are perceived by the sense

of smell are carried in the air in the form of gases, more rarely as matter in

a finely divided state, and are first dissolved bv the moisture co^•ea:ing the

receptor patch of mucous membrane before the sensation is evoked.

PAIN RECEPTORS.—It is a matter of doubt whether a definite

apparatus is necessary to start nerve impulses classified as painful. Some
physiologists consider that a naked nerve-ending is sufficient. The signifi-

cance of pain is that, at the spot where the impulses are inaugurated, the

integrity of the living tissue is threatened by some destructive agency, such

as extreme heat, cold or pressure, wounds, chemical corrosives, &c., on the

skin, distension in the gut and heart, and inflammation in every region en-

dowed with pain nerves. The receptors, or nerve endings, are constructed

so as to respond to the change before the tissue is seriously impaired ; the

attention can therefore be directed to the abnormal part and an effort be

made to remove the threatening agent, or to avoid further injury. Pain

acts therefore like an alarm mechanism giving urgent warning that danger

threatens and is indeed a most beneficent provision of nature. The skin

and cornea are verv rich in pain receptors which are frequently in action
;

the alimentary and muscular receptors are occasionally active, whilst those

in the heart and other viscera may never start an impulse throughout a

whole life-time. The regions of the body devoid of pain receptors are

very few in number ; those that mav be mentioned are the outer layer of

the skin, cartilage, the retina, and the central parts of the liver.

Visceral sensations not classifiable under the above headings arise in the

urinary, genital and pulmonary organs. Thev are concerned with special

functions of these organs when such are under anv voluntary control.
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FIFTH PROGRESS REPORT ON VITICULTURE IN
EUROPE.

{Continued from page 5^^-)

F. de Castella, Government Viticulturist.

Madrid and Navarra.

From Manzaiiares to Madrid is seventy miles, a journey which occupies-

about five hours in an ordinary train. The journey would be tedious if

'it were not rendered interesting by the strong local colour of all that meets

the eye. Even the most common things leave no doubt as to the country

one is in. Everything is distinctly Spanish and different to what one sees

in other parts of Europe. Utensils and implements which have long been

discarded in other countries are still in every-day use in Central Spain.

At Argamasillia, for instance, where we stopped for a minute or two, is

to be seen a truck-load of " botas," the large goat-skin vessels in which

wine has been handled since biblical times. The snapshot called for by

this unnsnal sitrht is here reoroduced.

TRUCK LOAD OF " BOTAS " (SKINS OF WINE).

Though botas are not now used for the storage of wine, owing mainly

to the taste they are apt to impart to it, they are still largely depended on

for its transport, more especially in hilly districts on account of the facility

with which they can be carried on pack mules. The method of manufac-

ture is curious. After the hair is clipped short the skin is removed from

the goat by means of a short cut across one haunch, the skin being turned

inside out during the process. After being tanned, the hairy side, which

now constitutes the inner side, is smeared with a resinous compound which

renders it less penetrable by the wine ; the legs and the section which per-

mitted its removal are sewn up, and the neck is fitted with a special sort

of screw stopper made of horn. Botas vary considerably in size; some
frequently contain as much as 18 gallons of wine, such large ones costing;
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about 17 pesetas each (about 13s.). These curious vessels are mentioned

as an example of the many strange features of this old fashioned and
characteristic region.

Large areas of vines are occasionally seen ; they are always short-

pruned and trained gooseberry-fashion. These vineyards differ from those

of Andalucia in being cultivated with the plough instead of by hand, mules
being the usual traction animals. The chief wine varieties are Lairen or

Airen, and Tinto Fino Cencibel, but several others are also grown, such a»

Albillo, Jaen, Moscatel, &c. As has alxeady been explained phylloxera has

not yet rendered necessary the reconstitution of this region. The poor land,

of which much is to be seen, affords grazing for sheep and goats. Pictur-

esque towns and villages are scattered here and there throughout the coun-

try which gradually becomes more hilly, but as the night closes in little

is to be seen of picturesque Aranjuez, with its celebrated Royal palace.

After a few hours Madrid is reached.

Madrid.

I was warmly received by the British Ambassador, Sir Maurice de
Bunsen, to whom I presented my credentials the following morning. Sir

Maurice had heard a great deal of Australian viticulture at the Pajis
Exhibition of 1889, and consequently was much interested in my mission.

His reminiscences of this time interested me greatly, and brief reference

to them are not out of place here. He remembered having assisted at the

official dinner arranged by my father, the late Hubert de Castella, who
was one of the Victorian Commissioners. At this dinner Victorian wines
were served side by side with the choicest vintages of France. Sir Maurice
was much struck by the favourable impression created, and described how
M. de Blowitz, the well-known correspondent of the Times, stated, in

the coui'se of a short speech, that, though he was astonished at the audacity
of the experiment he had just participated in, he was compelled to admit
that it had resulted in success. These and similar occasions on which
the high quality of Victorian wines has received recognition are apt to be
lost sight of by the majoritv of consumers whose adverse criticism of our

wines is unfortunately too often based on ignorance or prejudice.

Sir Maurice very kindly sent his commercial attache, Mr. S. P.

Cockerell, to introduce me to the Director of Agriculture, the Visconde de
Eza. My visit to the Director in the magnificent offices of the " Fomento "

Avas a revelation to me. From what I had already seen in Andalucia and
La Mancha, I had come to the conclusion that in the work of reconstitution,

Spanish growers were largely left to their own resources. Such was, per-

haps, the case in the early days of the struggle with phylloxera, and it

must be remembered that the viticultural centres of Andalucia have been

reconstituted for a good manv vears. A brief chat with the Director, from
whom I met with a charming reception, soon changed my views as to the

way in which the State is aiding the growers. A great change is noticeable

in the attitude of the State towards the growers, and in the provinces into

which the pest has more recently found its way much good work is being

done, and practical aid is being given with the result that in the northern

and eastern provinces, reconstitution is now being actively proceeded with

on sound and up-to-date lines.

After having inquired into wine makino; in Terez and Malaga, and the

dessert raisin industry at the latter place, as well as the shipments of fresh

grapes from Almeria, I thought there remained little more for me to see



686 Journal of Agriculture. [lo Nov., 1908.

in Spain, and I anticipated .returning to France after a brief visit to

Valencia, where I wished to see something of the pudding raisin district.

The Visconde de Eza explained to me that I had as yet seen but little

of the viticulture of his country, and that the most interesting part of
Spain, so far as reconstitution is concerned, was as vet unknown to me.
He urged me more particularly to visit Pamplona, the capital of Navarra,
in the extreme north of Spain ; the adjoining viticultural district of La
Rioja ; Valencia ; and also' Villafranca del Panades, near Barcelona. He
very kindly gave me letters to the directors of the Government viticultural

stations in these four centres.

A brief description of reconstitution in Navarra, and some of the lead-

ing features of the interesting district of La Rioja, forms the subject

of the present report. Before proceeding to these places I had an oppor-
tunity of visiting the central agricultural institute in Madrid, known as
the Escuela Especial de Ingenieros Agronomos, where students qualify for
the degree of Ingeniero Agronomo (agricultural engineer), the course
having a duration of six years. The institute is situated at Moncloa, a
suburb of Madrid. It occupies the site of a pottery factory, at one time
somewhat famous. At the time of my visit the school was closed for the
Christmas vacation and extensive alterations and improvements were being
made to various branches, the chemical laboratories in particular were being
much improved and enlarged. I was shown over the buildings by the
principal, Don Antonio Botija y Fojardo. Adjoining them are the experi-

mental plots, occupying some 90 acres of land. In close proximity to

the school is the Granja, or experimental farm of the Government, which,
though a separate institution, is run to some extent in conjunction with it

so as to give students the benefit of practical work on a large scale. The
Granja consists of nearly 1,800 acres of land devoted to mixed farming.
Some portions of it are irrigable, though in the high cold situation of
Madrid such is not indispensable. It contains collections of the more
important vine varieties grown in Spain, and plots where experiments are

conducted as to manuring, and different systems of training and culti-

vation. As phylloxera is as yet unknown in the neighbourhood of INIadxid

little was to be learnt in connexion with reconstitution in this interesting

establishment, which bears witness to the practical interest the Spanish
Government now take in agricultural education and experimental work

Navarra.

From Madrid I proceeded to Pamplona, the capital of the old
kingdom of Navarra. Navarra is situated right in the north of Spain,
on the French frontier, and near the junction of the coast lines of Western
France and Northern Spain. A good part of the province, consisting of
high mountains, is too cool for the growth of the vine. I carried a letter

from the Visconde de Eza to Don Nicolas Garcia de Los Salmones the

director of the agricultural service of the province. Don Nicolas is well
known outside of Spain, especially in France, as he has frequentlv acted
as one of the Spanish representatives at viticultural conventions in different

parts of Europe. M. Couderc had given me a letter to him when I passed
through France some four months earlier, and this I was also able to pre-

sent to him. I cannot speak in sufificientlv high terms of the reception
I met with at Pamplona, nor could I thank Don Nicolas enough for his

kindness to me personally, and for the large amount of valuable informa-
tion he so freely placed at my disposal. Of his high qualification it is
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scarcely necessary for me to speak here. The high esteem in which he is

held in official circles in his own country has led to his being charged
with important missions in different parts of Spain in connexion with re-

constitution. He is one of the fathers of Spanish reconstitution, and I

found him to be one of the most interesting men I had the good fortune to

meet during my varied journeys. He is at present carrying out two viti-

cultural Investigations of the greatest importance, not only to the province

to which he is officially attached, but to the viticultural industry generally.

One is the compilation of a viticultural soil map of the whole of Spain,

which has entailed an enormous amount of travelling and the collection

and analysis of several thousand soil samples. This work is now approach
ing completion and will be awaited with interest by students of viticulture

generally. Another work of great national importance on which he 's

engaged is the collection and identification of all t' e different varieties of

vines cultivated in Spain—the establishment of a Spanish ampelography,
in other words. He has already collected about 1,000 varieties cultivated

under different names in different parts of the country. He anticipates

that several of these will turn out to be varieties cultivated under different

local names in different districts, and that the verification of these synonyms
will reduce the number considerably. Nevertheless it is evident that a

very large number of distinct varieties peculiar to Spain exist
;
probably

several hundred, apart from the different grafting stocks and direct pro-

ducers of recent creation.

The confusion existing in Victoria as regards the different varieties of

vines we cultivate, and the names by which they are generally known,
makes the initiation of a similar work highly desirable. Similar confu-

sion appears to exist throughout the Commonwealth. It is not limited to

Victoria.

From Madrid to Pamplona, the capital, one takes the Barcelona train as

far as Casetas, the station before Zaragoza, changing to a line to the

French frontier, which remounts the course of the River Ebro as far as

Castejon, at which place it bifurcates, one branch taking the Navarra
route, whilst the other follows the course of the river via the district of

La Rioja. Pamplona was my first objective. The night journey from
Madrid to Casetas deprives one of a view of the scenery in that part of

the country. Day dawned shortly after changing trains, enabling one to

see the picturesque valley of the Ebro. This remarkable river cleaves a'

deep furrow right across Spain in an almost straight line parallel with, but

longer than the Pyrenees, from its mouth near Tarragona to its source in the

Basque country, north of Burgos. This part of the journey is exceedingly

picturesque, as is also the more mountainous portion met with after leaving

the river at Castejon ; one is taken up amongst hills which rise higher and
higher, and are here and there covered with snow. Many picturesque

villages and towns are passed, among the most striking of which are

Tafalla, with its citadel on a high hill, and Olite, the ancient capital of

Navarra, the remarkable palace of which, no doubt a royal palace in the

time of Henri IV. of France and Navarra, is now in a sadly ruinous

state.

Pamplona is at length reached, a prosperous town of some 30.000 inhabi-

tants, which was in olden times strongly fortified—moats and drawbridges

still remain as mementoes of the past, and bear witness tO' the historic part

this interesting town played in the frequent wars in which Navarra par-

ticipated. As a result of some of these the province was granted, and
enjoys to this day, a special system of self-government. The Government
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is directed by an Assembly, known as the Diputacion Foral y Provincial de
Navarra, usually referred to as the Diputacion. The agricultural branch
is under the direction of Don Nicolas Garcia de Los Salmones. Pam-
plona being up among the Pyrenees is right out of the region of the olive,

though a few thousand acres are planted in Southern Navarra. North of
Pamplona it is too cold and bleak even for the vine. In the southern
portion, viticulture is one of the most important forms of agriculture.

About the centre mixed farming is the rule, much wheat and sugar-beet
being grown. Vines are grown almost exclusively for wine, the usual tvpe
of which being vin ordinaire, selling at a cheap rate, for Navarra does not

boast of any celebrated wines. This wine is rather lighter than that

produced in the adjoining districts.

It is more than twelve years since phylloxera found its way into the

province, which was officially declared to be " phylloxerated " in 1896.
The Diputacion realized the serious nature of the trouble, and actively

assisted growers in the task of reconstitution, supplying them with resis-

tant vines at a cheap rate, and giving them the most reliable and most
recent information on the subject. Large plantations of mother vines were
m.ade; grafting classes were established; and those growers who replanted
on resistant stocks were freed from taxation for a period of six vears. To-
this generous assistance is no doubt due the rapid progress of reconsti-

tution. It has also stimulated other districts in the same direction. The
active assi.stance received by growers in the north and east of Spain is in

striking contrast to the way they were left to their own resources in Anda-
iucia.

The province of Navarra affords an object lesson in reconstitution which
should be of interest to Victorians at the present time, as replantation

on resistant stocks is at the present moment being actively carried out under
the direction of one of the leading viticultural authorities of the day. A
few figures as to the extent of the viticultural industry, the provisions made
to assist growlers, the demand for resistant stocks and the supplies avail-

able, will be interesting. In 1889, or before the appearance of phylloxera,

Navarra possessed 115,567 acres under vines, yielding 23,000,000 gallons,

or nearly 200 gallons to the acre. At the end of 1906 the area under vines

was only 19,706 acres, which yielded in that season, which was a fair one,

1,883,000 gallons, or less than 100 gallons to the acre, this small yield

being no doubt accounted for by the number of vines not in full bearing.

The Diputacion owns 600,000 mother vines, from which it distributed la.st

season 20,000,000 rooted vines—(barbados)—and cuttings, though the total

number applied for amounted to 50,000,000. Don Nicolas informed me
that some trouble has been caused through applications being received

from speculators who wished to resell cuttings, sometimes outside of the

province. He has had to frame stringent regulations to prevent this

practice.

The active way in which reconstitution is being pushed on, and the

increasing demand is shown by comparing the above figures with those for

1904, in which year the applications received, and quantities available

were as follows:—
Applications. Quantities available.

Nursery cuttings ... 9,158,900 7,143,426
Cuttings fit to graft ... 6,029,050 2,815,056
Barbados ... ... 3,717,650 714.639
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smallest is under an acre. They are thus enabled to call at a plan-

tation in their immediate neighbourhood for such cuttings as they may
require. A small grower taking some of his purchases home from the

Government plantation at Sartaguda on a small pack donkey is here illus-

trated. This system of localization pr'^sents the further advantage of en-

abling growers to obtain their supplies in fresh condition. As soon as they

are removed from the vines, the cuttings are kept fresh by having their

bases placed in running water in large open trenches ; a little brushwood or

straw thrown over the top protects them from the direct sunlight.

Climate and Soil.

The climate of Pamplona is cold and wet. The southern part of the

province, where it borders on the River Ebro, is however sufficiently mild
to permit of olive culture, which occupies some 20,000 acres. The entire

produce is made into oil, of which nearly 700,000 gallons were made in

1906. The trees are usually planted at from 25 x 25 ft. tO' 32 x 32 ft.

apart ; the principal varieties grown being Vidreal, Empeltre, Acebuche
and Negral. In a general way the climate is considerably colder than
that of Andalucia and La Mancha.

From a geological point of view, Navarra presents much variety,

especially in the mountainous northern portion where primary formations
and a little granite, intermixed with that of secondary age, chiefly of the

Cretaceous period, are to be found. The vine-growing portion is however,
mainly tertiarv—miocene in the extreme south, and eocene in the more
central portion, whilst in the valleys are smaller areas of alluvial soils,

recently deposited, in which the vine grows well. The high lime contents

of the tertiary soils, so largely represented, have caused some trouble

so far as adaptation is concerned, as soils containing from 35 to 50 per

cent, of carbonate of lime are not uncommon. In such soils, the older

stocks fail to give satisfaction. Berlandieri hybrids and Franco-Americans
now play a large part in the reconstitution of the Province, as shall be

shown presently. Don Nicolas is naturally an authority on questions of
agricultural Geology. He was much interested in the Geological map
of Victoria which I had brought with me, and with the aid of which
i was able to give him a better idea as to the nature and constitution of

the soils with which we have to deal. He was struck by the prepon-

derance ot soils of primary geological age, and of more recent ones
resulting from their decomposition. Such soils are comparatively rare

in Spain, and are mainlv confined to the high mountain ranges. With few
exceptions, the wine-growing districts are rich in lime in secondary and
tertiary formations. I was particularly anxious to studv reconstitution

in soils as similar as possible to our own, but this fundamental difference

between the geological ages of the two countries rendered this a matter
of some difficulty, soils similar to ours being hard to find. Don Nicolas
was well qualified to assist me in the matter, as the great soil survey he
is engaged on has made him familiar with the whole of his country. He
advised me tO' visit the extreme north-east of Spain where, near Figueras,

in the Province of Gerona, the Pyrenees fall away to the Mediterranean.

It was there, in his opinion, that I would find vines cultivated in soils

geologically similar to our own. He very kindly gave me letters of intro-

duction. It was from him that I learnt which of our soils are likely to

prove the most difficult in the way of adaptation. These are the stiff

limeless clays, containing much silica in a fine state of division, which
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set hard after rain and do not crack. Such soils, which are of frequent

occurrence in some parts of Victoria, are the ones in which he considers

we are likely to have adaptation troubles with American vines. In our

other soils freedom from excess of lime will give us a distinct advantage.

Varieties Cultivated, Pruning, Training, etc.

The principal variety cultivated is the Garnacha or Garnacho, which

appears to be identical with the Grenache of Southern France. The
popularity this variety enjoys in Northern and Eastern Spain is in strong

contrast to the small esteem in which it is held in Victoria, and renders

it probable that the two varieties are not identical. In Navarra, the

wine made from this vine is of a light type, owing to the climate being

cool, but in warmer parts it yields full bodied wines. The so-called

"Tarragona" ports, for example, so largely shipped to England, are

almost exclusively made from this grapei. In addition one finds se\eral

other red varieties in Navarra, chief amongst which are Mazuelo, which

is none other than the Carignane of Southern France. Monasrrell or

Monastel, identical with the French Morastel, and several varieties

peculiar to Spain, chief among which are Tempranillo and Graciano, two

varieties which more properly belong to the adjoining district of La Rioja

where they are extensively grown. Several other local sorts of less im-

portance are also to be found. The usual distance between the vines is

6 ft. 6 in. x 6 ft. 6 in., cultivation being executed with the plough,

though in some localities the vineyards are entirely worked by hand

;

owing to the cool climate the soil is less deeply worked than in Southern

Spain. The winter cultivation or Cava is executed to a depth of 6 in.
;

the two summer cultures known as Hedras are quite shallow. The vines

are not staked or tied up in any wav and remind one strongly so far as

trainmg is concerned of those of Southern France.

Near Marcilla I visited a vineyard named El Raso De San Jose which

had a vear or tw'o previously taken a prize as one of the best kept vine-

vards in the district. It was planted on a stiff, rather greasy, clay

soil, and was chiefly composed of Garnacho and Tempranillo grafted on

A.R.G.i. and Rupestris du Lot. The cellars were equipped with modern

appliances. Fermentation is conducted in closed vats as at Bordeaux,

the stalks being entirely removed. At Marcilla 1 also visited a very large

sugar mill employing 250 workmen and capable of dealing with 450 tons

of beetroot per day. It was anticipated, at the time of my visit, that

40,000 tons would be treated during the season.

Establishment of Vineyards.

Subsoiling is the rule before planting; it is carried out to a depth of

about 2 feet. In Navarra, the plantation of nursery rai&od bench grafts

is becoming verv general. It is to a considerable extent displacing the

older metfiod of field grafting, which was formerly alone used. Opinions

differ greatly among growers as to which system is to be preferred. As
I have previously pointed out, the question seems to be mainly one of

climate. The colder this is the less readily do grafts knit, and conse-

quently the greater the percentage of failures with field grafting. Then
again, in a cold climate the unions, owing to less abundant vegetation,

are not so perfect as they are in a warm climate where the rapid growth,

once the graft has knitted, results in a completely satisfactory union. I

discussed the subject at considerable length with Don Nicolas, who prefers

the bench graft, especiallv in the cooler portions, though he admits having



692 Journal of Agrindiure. [ic Nov., 1908,-

seen excellent results obtained by field grafting wherever the spring was
sufficiently warm. In his opinion the field graft comes into bearing

sooner, and for the first few years bears heavier crops, but the bench

graft eventually overtakes it. In some Navarra vineyards the summer
bud graft or " Yema, " similar to that described in connexion with Jerez,

(see 4th Report) has given good results. Near Olite a large vineyard

was entirely grafted by this method, the unions obtained being very

perfect.

Principal Resistant Stocks.

The popularity of the different stocks shows itself clearly in the planta-

tions of mother vines which exist in the province. At the close of 1904
these were as follows :

—

No. Botanical Origin. No. of Mother Mnes.-

4.20 A V. Berlandieri X V. Ripaiia ... ... ... 120,861

157-11 „ n ... ... ... 23.526

34 E // n ... ... 9,225
Rupestris dn Lot ... ... ... ... ... 37.928

3309 V. Ripaiia X V. Rupestris ... ... ... 69,494
3306 // ti ... ... ... 4,078

101-14 // // ... ... ... 13,618

1202 Mourvedi'e X V. Rupestris ... ... ... 62,234

1203 n '/ ... ... ... 16,798

A.R.G I Araiiion X Rupestri.s Ganzin ... ... ... 4^-9 3='

A.R.G 9 // " n ... ... ... 46,991

41 B Chas.'elas X Berlandieri ... ... ... 36,7°+

84-3 Complex hybrid (Couderc) ... ... ... ... 22,000

106-8 V. Riparia X Cordifolia Rupestris ... ... ... 19,277

219 A V. Rupestris X V. Berlandieri ... ... ... 7,231

301 A n •• ••• -. •• 6,276

These were the official figures in 1904. There were smaller quantities'

of a few other stocks, bringing the total number of mother vines up to

nearly 600,000, covering an area of 468 acres.

The total number and acreage have not sensibly changed since thai

date, though some alterations have been made! by grafting, in order tc

make the quantities of each stock available agree better with the demand,
or in other words with their popularity. For example, 420A, though

an excellent and very popular stock, appears to have been planted some-

what in excess of requirements. Of the 120,000 originally planted, a

considerable number have recently been converted by graftmg to A.R.G.

9

and 1202, which are exceedingly popular in Northern Spain. It may be

here noted that Berlandieri hybrids are not always as popular at first a&

their remarkable qualities would lead one to anticipate, probably on
account of their slightly slower growth in their earlier years. 3309 has

also been reduced in numbers by grafting, the high lime contents of the

soil of Navarra rendering it unsuitable for the Riparia x Rupestris group
in the great majority of cases. Don Nicolas is inclined to prefer 3306
to 3309, especially in stiffer soils. In his opinion 101-14 is the least

valuable of the three.

Very striking is the popularity of the Franco-American or Vinifera-

American group, especially 1202, A.R.G.i, A.R.G. 9 and 41B. The
sufficiency of their resistance to Phylloxera has already been dealt with at

length (see 4th Report, p. 353). Their power of supporting lime renders
them of special value in Navarra.

The above figures are of interest as they give some idea of the number
of mother stocks required to supply resistant cuttings for the reconstitution

of a given area. It is highlv improbable that Victorian plantations will be
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on so considerable a scale as that on which replantations are being made in

Navarra, and allowance must be made for the fact that a good deal of

the wood raised in that province finds its vyay into other parts of Spain.

It is, nevertheless, evident that a considerable quantity of American wood
will be required before we shall have accomplished the reconstitution of

anything like our present area. Want of time prevented my visiting more

than two of the numerous experimental stations and nurseries in the pro-

vince. These were Olaz-Chipi and Sartaguda, to both of which Don
Nicolas accompanied me. These two establishments differ widely in their

situations and functions. A summary description of them will givei some

idea of these and of other kindred institutions in the province.

Olaz-Chipi Experimental Station.

This is rather an experimental station than a nursery ; though it

possesses 20 acres planted with mother vines, the greater part of it is

occupied by collections. It may be looked upon as the head-quarters'

station being situated at about half-an-hour's drive from the gates of

Pamplona. It is here that the 1,000 Spanish varieties collected by

Don Nicolas are being ampelographically studied. In addition to this

important work several experiments are being conducted. One of a rather

curious nature, the results of which are in apparent contradiction to the

recognised laws governing agricultural methods, merits brief description.

The experiment was instituted in order to test the need for cultivating

the soil. On several plots of vines the surface of the soil was completely

covered to a depth of 6 inches with clinker. In this layer, weeds do^ not

grow, nor is it cultivated or disturbed in any way. The vines were 4 years

old when covered with clinker, but before the original plantation, the

soil had, as is usual in the province, been trenched 2 feet deep. The
experiment has now been in progress five years, and though no cultivation

of any kind has been given during this time, each season the yield, both

of grapes and of canes removed at pruning, has been higher on these

clinkered plots than on the control plots alongside which are cultivated

in the ordinary way. Similar experiments have recently been conducted

in .several parts of France. The subject is important, and one which will

be referred to at length in a later report. It is as well to bear in mind

the difference between the cold, wet climate of .Pamplona, and that of

Northern Victoria. To see in the curious results of such experiments a

justification for neglect of cultivation in our dry, warm districts where the

roots must be kept in the lower layers of the soil would be, to say the

least, most injudicious.

At Olaz-Chipi the question of direct hearers, the new hybrid vines

which may, it is hoped, enable grafting to be dispensed with, is receiving

considerable attention, and the most promising of the new creations are

being methodically studied.

Though the wine made from these grapes is usually very inferior to

that yielded bv the old European varieties, I was considerably astonished

at that made from M. Couderc's h\ brid No. 3907, which was a nice light

drv red of claret type with much better bouquet that one usually finds in

the wine of these vines. This wine was 4 years old, and would therefore

appear to improve with age, a character not shared bv the majority of

direct bearer wines. Another vintage of the same grape (1906) was not

quite so good, though fuller bodied. If vintaged too ripe the difference

between these grapes and the old European varieties seems to be accen-

tuated. No. 3907 has resisted Phylloxera in a satisfactory manner at
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Pamplona where it has been cultivated for ten years. This vine seems
to merit further study. Several other direct bearers seem to give promise,

notably Nos. 126-21, 28-112, J503, of Couderc
; 3-917, and 13-317 of

Castel ; and i, 2, 14, 156, &c., of Seibel.

Sartaguda Nursery.

Sartaguda is mainly a nursery and plantation of mother vines for wood
production. It is one of the principal Viveras de Region (regional

nurseries) which are owned and worked by the Diputacion, or central

government of the province as distinguished from the local nurseries, which
are under the control of the shire councils, or, Ayuntamientos as they are

called in Spanish. Viticulture is such an important industry in this part

of Spain that the shire councils have actively intervened and are materially

assisting growers, especially in the way of supplying grafting wood. The
nursery is situated in sandy soil on the left bank of the Ebro', just across

the river from the wayside railway station of Lodosa on the line from
Castejon to Logroiio. The picturesque old village of Sartaguda shown in

the photo, here reproduced stands on a hill above the nursery. It is typical

of the small villages so common in this part of Spain where, until recently,

VILLAGE OF SARTAGUDA.

the land-holders found it necessary to associate for mutual defence and live

together in small communities instead of making their homes on the land

they worked. The soil at the nursery is sandy, and reminded me strongly

of that at the new nursery at Wahgunyah. Don Nicolas was rather dis-

satisfied with it at first, and feared this land would not prove rich enough
for the production of the large supplies of wood he required. It has,

however, exceeded his anticipations, as the 50 acres under mother vines

produced last season 5,000,000 cuttings of which 60 per cent, were fit for

bench grafting. The balance are planted in the nursery to be sold later as

harhados or sold direct to growers who strike them in their own nurseries.

It is true that they were manured and irrigated ; the manure consisting

of a dressing of about 4 cwt. of superphosphate and i cwt. of sulphate

ot ammonia per acre every third or fourth year. Irrigation is judiciously

practised, no water being given after midsummer in order not to interfere

with the proper ripening of the wood. With proper attention to this point,

irrigation does not appear to in any way reduce the quality of the wood
for grafting. The pruning of the mother vines was somewhat different

in Navarra to what I had seen in other parts. Instead of all shoots

being cut off flush with the old wood (osier or " tete de saule " system)

short spurs are left. It is claimed that in this way the vines last longer.

With the exceedingly short pruning usually practised the crown or head
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swells up continually and the centre of it after a while dies off. This
is particularly noticeable in the case of Rupestris du Lot. At the time
of my visit (3/1/98) gangs of men and women—principally the latter

—

were hard at work removing the wood from the vines, cutting them into

suitable lengths—45 centimetres, or about 18 inches, is the length
universally adopted, for cuttings to be bench grafted those to be struck

in the nursery ungrafted are cut 50 cm. long—and making them into

bundles.

I assisted at the trial of a machine by which cuttings could be m;Je
and automatically counted. The inventor, an electrician employed in the
neighbouring electric power works, who had recently patented ^t, objected

to my photographing his machine which I saw a few weeks later at the

large nurseries of Don Jaime Sabate the well-known nurseryman at

Villafranca del Panades near Barcelona who eventuallv purchased the

patent.

PRESERVATION OF CUTTINGS.

The need for such a machine proves the extent of the trade now being

done in resistant cuttings. A photograph of one of the preservation

trenches in which cuttings are placed, with their butts in running water,

immediatelv after their removal from the vines gives a good idea of it

also.

Don Nicolas has found it necessary to take stringent measures to pre-

vent wood being purchased, at the cheap rate at which it is supplied to

growers, for resale outside of the province in other parrs of Spain where
less ample provision has been made for supplying the demand for resistant

cuttings necessary for reconstitution.

Such is a very brief description of the present state of the viticultural

industry in the province of Navarra. I could with advantage have spent
some weeks in studying reconstitution under such capable and energetic

management but want of time rendered this impossible. I saw enough
however to be highly impressed with the good work now being done by
the Government which is in such marked contrast to the entire absence of
State aid in the first destroyed provinces of Southern Spain.
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GARDEN NOTES.

/. Croniii, Principal, ScJiool of Horticulture, Burnley.

Hardy Shrubs.

The general term, hardy shrub, is applicable to plants with woody
stems, whose stature, when fully developed, does not exceed twelve or

fifteen feet, with a low and branching habit of growth, and a constitution

that enables them to resist extremes of heat and cold. Shrubs are divided

into two classes, viz., evergreen—those that retain their foliage during the

whole year ; and deciduous—those that are devoid of leaves during the
'

winter months. In each class many kinds are included that are practically

indispensable in a collection of garden plants, as they supply, in addit:on

to a floral or foliage effect at certain periods, a protection or background
to more tender or dwarfer plants. Flowering shrubs as the Magnolia,

Oleander and others have been specially referred to in these " notes," and
the purpose of this short article is to briefly refer to additional kinds that

are suitable to the ordinary gardening conditions obtaining in the greater

part of the State and which can be obtained at a reasonable cost in any
of the principal nurseries. Most of the deciduous shrubs generally cul-

tivated are found to thrive best in cool, loamy soils, and are suitable for

planting in districts south of the Dividing Range; while many evergreens

require a light, warm soil and considerable heat to attain perfection.

Many shrubs native to various parts of Australia are worthy of much more
attention than they commonly receive, and are easily grown in compara-

tively poor and unmanured soil.

A well-drained and fairly porous soil is suitable for most of the plants

recommended below. The soil should be properly prepared and, if neces-

sary, be manured before the plants are set out, so that when once estab-

lished there will be no occasion for root disturbance. Planting from pots

may be done at any time during the growing season. Spring and autumn
months are generally considered the most suitable periods for the work,

but if a supply of water is available, planting may be done throughout

summer, avoidmg very hot and windy days, and shading the plants for a

time if necessary. Deciduous shrubs are usually transplanted from the

open ground during the winter months. The best time to do so is when
the leaves are falling in autumn, as the plants recover from the check

consequent on transplanting before spring, and are fairly established before

the hot summer weather begins.

During the first growing season, at least, the plants will probably

require some care in watering, training, &c. ; cultivation of the soil and
mulching around the plants will assist them, except in the case of the

Australian plants which resent the application of manure and thrive better

when the surface is onlv lightly worked.

Desirable Kinds for Small Gardens.

Shrubs that eventuallv attain a height of from three to six feet are

most suitable for planting in small places, and in larger gardens for plant-

ing in the foreground of extensive borders or groups.

Choisya ternata is one of the best of the spring blooming evergreen

shrubs, producing quantities of white flowers, sweetly perfumed, the foliage

being deep green and shining and the plant quite hardy.
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Felicia angustifolia is also a spring blooming kind, producing a mass
of purplish daisy-like flowers. The plant rarely exceeds a height of three

feet.

Diosma alba, the African sleet bush, is a dwarf hardy plant, the

flowers being white, and the foliage being sweetlv scented. This plant is

often called the white Boronia.

Genista Andreana is one of the finest of the broom-like plants, the

flowers being freely produced, and crimson and yellow in colour.

Berberis Darwinii is a beautiful shrub, the flowers being bright orange
in colour, and freely produced during the winter months. This shrub
thrives best in cool districts.

Othonna Athanasise produces bright yellow flowers, resembling the

marguerite, during the winter months, and is hardy and easily grown.
Hypericum Moserianum is also a yellow flowered dwarf plant, very

attractive in bloom.

Eriostemon neriifolium is a very pretty shrub, the flowers being white,

star .shaped, and borne in great profusion.

Lasiandra macrantha grandiflora is one of the finest, producing large

flowers of a bright violet-purple colour during autumn.
Prostranthera Sieberi, the Mint Bush, bears a mass of light violet

coloured blooms in spring, and is one of the Australian plants that resent

manure or root interference.

Boronia megastigma is one of the most popular of dwarf shrubs, the

flowers being copper-coloured, and deliciouslv fragrant. Boronia thrives

best in a new and unmanured soil in the cooler districts of the State.

Kerria Japonica is a hardy deciduous shrub, the bright yellow flowers

being produced in early spring. A double flowered form is more popular

than the ordinary type.

Pyrus Japonica is a well known winter blooming plant, the flowers being

scarlet and produced prior to the leaves. A white and a pink form of this

plant is also procurable, and the whole are very easily grown and worthy
of cultivation.

A glance at a nurseryman's catalogue will reveal the fact that numerous
shrubs of various classes are procurable, and that to refer, even briefly, to

the most important would require a deal of space. To mention a few in

addition to those above noted that are worthv of cultivation for their flowers

-or foliage may be sufficient for an intending planter, viz. : Rhus succeed-

anea Sambucus aurea, Prunus purpurea, Melianthus major, Weigelia

rosea and manv varieties, Spiraeas, various, Polygala grandis, Euonymus
Japonicus variegatus, Garrvselliptica, Hydrangeas, various, Gardenia
florida, Hake;i suaveolens, Grevilleas, various, Acacias, various, Coprosma
Baueriana variegata, Deutzlas, various, Daphne indica rubra. Chorizema
cordata. Arbutus unedo, Cantua dependens. Clethra arborea, Viburnum
•epulis and plicatum, Callistemons. various, Protea mellifera.

Flower Garden.

The present season has been favorable to growth generally, and with

fair attention to cultivation of the soil and suppression of insects and
fungi, an abundant supplv of flowers should be assured during the spring

iind early summer months.
Cultivators of cactus dahlias for exhibition are usuallv anxious to learn

something regarding the " novelties " offered for sale by the nursery

Irade. A number of new varieties are imported annually from various
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sources, and usually include a few kinds that are superior to some of the
older favorites. Last season the following kinds were exhibited by the

importers, and promise to be worthy of inclusion in the best collections :—
"Kathleen Bryant," a fine rich velvety crimson; "Loveliness," white
tipped heliotrope, a very pretty combination of colour; " Caradoc," a

very fine yellow variety; " Rev. Arthur Hall," a large flower with very
narrow florets of a bright ruby crimson shade; " E. Cadman," Indian
red; "J. C. Newbury," dark wine crimson; "Mrs. W. H. Rabv,"
creamy white, and " Hyacinth " yellow shading to pink. Two Victorian
raised varieties, " Conference," petals red, tipped white, and " Bundoora"
orange red, were among the finest seen last autumn.

Herbaceous plants require a fair supply of moisture to enable them to

produce fine flowers. Many kinds as perennial Phlox and others will be
benefited by a top dressing of a rapid acting fertiliser, which should be
lightly worked into the soil and well watered. A mulch of manure will

materially assist the flowering in addition to keeping weeds under.
Seeds of tender annuals may be sown, and plants from former sowings

transplanted. If the plants are carefully removed during cool days, or
in the evening, and watered, very little check is likely to follow the re-

moval.

Kitclien Garden.
The moist weather has favored growth of plants and weeds, and the

latter must be rigidly and promptly suppressed, or the plants will suffer.

The free and frequent use of the hoe. Planet Junr.. or other cultivator is

a most important operation at this season. Plants should be thinned out
to allow sufiicient room for fair development of those that are to remain.
A liberal thinning and careful selection of health\ typical plants is certain

to largely increase the yield of most vegetables if grown under fair con-
ditions.

Ground should Ije jirepared for the reception of succession crops of
French beans, peas and other vegetables.
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THE ORCHARD.

James Lf-ing, Harcoiirt.

There have been splendid falls of rain all over the State during the past

month, and crops of all kinds have greatly benefited. Fruit trees have
bloomed most profusely, and all kinds seem to be setting well. It is

astonishing how rapidly the bloom opened on all kinds of apples during the

few hot davs experienced ; nearly all varieties opened within a few days of

each other. The London Pippin, Annie Elizabeth, and Reinette du
Canada were the last to bloom. Although the trees were in bloom only a

shojt time the fruit is setting for very heavy crops ; apples and pears

especially give promise of record crops all over the State. Should this an-

ticipation prove to be correct a very large proportion of the crop will have

to be exported to oversea markets, so that a remunerative price may be

obtained in local markets for the balance.

Weeds are now growing apace, and the scarifier should be kept at work
to keep them down ; this also prevents the ground from becoming caked,

as after rain, if not stirred up it soon becomes hard and dry, and the

moisture soon evaporates.

Young grafts will have to be looked over the ties, being cut and secured

to stakes to prevent them being blown off. Spraying for codlin moth will

take up a good deal of the orchardist's time during the month. In spray-

ing, keep up a strong pressure from the pump, and spray each tree

thoroughlv so that it may be effective. An American authority recommends
only one spraying given at a very high pressure just after the petals have

dropped from the flower ; he maintains that if this is properly done, no
other spraving is necessary. This is not in accord with the experience of

most of our leading orchardists who spray from six to ten times during the

season. If the voung grubs from the first brood all entered the apple from

the eye, this might be so, but the hatching of the first brood extends over a

lengthened period. The writer caught the first moth this season on the

loth October, and thev will be hatching out every day till about the first

week in January—a period of three months. Close observation has shown
that the grubs which are hatched late enter the apple from the side, there-

fore to rely on only one spraying would be to court failure in effectively

destroying the grub. Spraying, to be effective, should be done at intervals

of not more than fourteen days right through the growing season, and if

carefullv done not more than 5 per cent, of the fruit should be affected

with the moth.

Finish bandaging the trees this month. Newly planted trees should

be looked over and all young shoots not wanted to form the tree should be

rubbed off. If peach trees are affected with the curl in the leaf spray with

Bordeaux mixture. Apple trees affected with the woollv aphis should be

dressed with the sulphur potash remedy previously recommended.
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BRACKEN AXD ITS BINDING EFFECT ON LOOSE,

SANDY, COASTAL SOILS.

Alfred J. Ezvart, D.Sc., Ph.D., F.L.S., Government Botanist.

After having tried several methods, of eradication a Gippsland cor-

respondent writes to say, that he has come to the conclusion that the
method recommended by the Department of deep cultivation, pulling alt

the rhizomes out on the surface with a " cultivator " is the cheapest and
best. It is found, however, that exposed sandy coastal soils, after such
thorough cultivation, commence to drift about with every strong gale of
wind in spring and summer; this causes him to ask whether the reason
bracken is so plentiful on loose sandy coastal soils, is that nature intended
it to make and bind these soils.

That bracken binds the sandy soils on which it grows on the coast and
prevents them drifting is undoubted. If su-ch soils are to be cultivated it

should be done in the form of strips, care being taken that no great

breadth is broken up at one time. If each strip, after cultivation, is seeded
down with strong grasses and drought resistant clovers such as the birds-

foot trefoil, the less strongly scented forms of Melilotus, &c., there should
be no danger of drifting. The planting of hedges (Tea-tree, Acacia,

Tree lucerne, Tagasaste, lS^c), or clumps or belts of trees would be of
great use as breakwinds. Natural timber should on no account be
destroyed.

To say that nature intended bracken to play the part of binding these

soils, otherwise it would not be there, is to beg the question. Nature
intended dodder to grow on lucerne, mistletoe on forest-trees, and thistles

on pastures, but man interferes. In the case under discussion bracken can
be replaced by humus forming plants, such as clover, &c., by sand-binding
grasses, as Psamma, Cynodon, Elymus. &c. ; and by sheltering the soil

by trees and hedges, thus reclaiming a good deal of land for posture and
some for permanent cultivation without any danger of loss. Wherever
man interferes with nature by substituting one plant for another care must
always be taken to see that the balance of nature is restored in a manner
suitable to the changed conditions. For instance, if a sand-binding plant

is replaced by more useful ones which do not bind sand so well, the
balance must be restored bv the use of break-winds of some kind or other.-



ANSWERS TO CORRESPONDENTS.

The Staff of the Department has been organized to a large extent for the
purpose of giving information to farmers. Questions in every branch of agriculture
are gladly answered. Write a short letter, giving as full particulars as possible, of
your local conditions, and state precisely what it is that you want to know. All
inquiries must be accompanied by the name and address of the writer.

Aniseed Growing.—Aniseed is imported into Victoria from various sources, and finds ready
sale at 25s. to 28s. per cwt., and frequently higher. The oil of anise is worth about 6s. per
lb., and should find ready sale also. Aniseed is frequently confused with Fennel, which is

used for much the same purposes and ranges near the same price. In cases where doubt exists

as to the identity of the plants, specimens should be sent to the Agricultural Department for
identification.

Soils—Liter.\ture on their Tre.WMENT.—The Principles of Agriculture (Bailey) and The
Fertility of the Land (Roberts) both clearly explain the principles of soil treatment. These
books may be procured through leading booicseliers at a cost of 6s. each.

Heavy v. Light Dressings of Superphosphate.—A Broadmeadows correspondent remarks
that in the Journal of May, 1904, on " Field Experiments in Manurin;^, 1903-4," the use of
I, 2, or 3 cwts. of superphosphates per acre is advocated ; another report in the Journal
of March, 1908, holds that from 50 to 70 lbs. per acre is sufficient. Taking these two articles
as a basis it is asked whether it is advisable in the treatment of land, which has been cropped
for many years to force it into a state of fertilitv by the ;i[>p,ication of i cwt. or more of super-
phosphates, or by the more gradual process of thorough cultivation, and a moderate applica-
tion of fertilizer each vear.

The heavy dressings of manures spoken of in the Journal of May, 1904, have reference to-

fodder crops grown in southern Victoria, while the light application of superphosphate has
reference to wheat crops for grain only in the dry north. Thorough cultivation, rotation of
crops and stock keeping are recommended as being the most economical and permanent methods-
of improving the producing capacity of light soils. Artificial fertilizers should not be relied

upon exclusively.

Maize Manure in Yarram District.—For the Yarram district on soil of average quality

I cwt. superphosphate, and 5 cwt. of sulphate of ammonia would be suitable for maize for

fodder.

Potato Scab.—Corrosive sublimate is recommended for scab in potatoes. The matter is

fully dealt with in this issue of the Journal opposite page 576, and also in the Report of the

Department for 1905-7, page 34.

Spraying POT.\toes.—For the destruction of moths s]iray the plants with Paris green

—

I lb. Paris green, 4 lbs. lime, diluted with 160 gallons of water. The potatoes should be planted

in "lands" so that the spraving machine may p;iss through them. When the potatoes are in

the pit turn after giving a dusting each time with lime ; destroy any afl'ected tubers on the

spot.

A Weak Cow.—The inability of the cow to rise is evidently only a case of weakness,

and after calving, no doubt, she will rise with ease. It would not be wise to give her too-

much medicine when near calving, but plenty of nutritious food is essential.

Discharge after Calving.—The discharge from the womb is due to exposure and the

handling it received through the prolapse. Syringe out daily with a warm solution of Lysol

or Condy's Fluid, i per cent, solution.

Dropsical Swelling in Brood Mare.— A mare, due to foal, develops a swelling about

the throat which extends to mouth and nostrils when left out to graze for a dav and night. If

stabled during the night the swelling greatly subsides. The swelling is a dropsical one due to

a weakened circulation. As she returns to full health after foaling, the swelling will not

reappear. She must be well fed to get her into such a condition of health as soon as possible.

Excessive Slobbering by a Horse.—The flow of saliva is over-stimulated by some
irregularities of the teeth, which, if attended to by a veterinary surgeon, will stop the slobber-

ing.

Measurement of Horses below the Knee.—The measurement of horses below the knee-

has not the significance which is usually attached to it. Ten inches is not an unusual mea-
surement for a medium draught horse below the knee.

Milk Fever.—Milk fever was dealt with in the- Journal of Agriculture, of June, 1905,.

page 294.

Cause of Low Condition of Cow.—The cause which keeps a cow always in low con-

dition, though she is well and plentifully fed carmot be determined from the description for-

warded. The advice of a local veterinary surgeon should be obtained. On examination, he-

would say whether the cause was due to disease, such as tubercle, or was to be attributed to^

some other cause.
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Feeding Fowls.—The ratio that protein should bear to carbohydrates for promoting the
growth of chickens, which it is intended should develop into good laying pullets is i to 6

;

but for ordinary market purposes a much wider ration would be necessary. The ratio for egg
production is also i to 6.

Ratio of Protein and Carbohydrates in Fowl's Food.—This information is given in

the Year Book of Agriculture for 1905, page 249.

Consolidation of Peat Land.—If peat land is thoroughly well drained it will settle

down and consolidate, though the process may be a gradual one. Experimental field work con-

ducted on similar land on the Koo-wee-rup Swamp points to the advantage of lime to promote
decomposition of the peat, and hasten its transformation into soil. Most peat soils are sour,

and lime will have the additional advantage of counteracting this. The class of crops most
useful on peat soils are those which produce an abundant foliage, such as maize, millet, sorg-

hum, rape, &c. Crops for grain grow too rank to be of service.

Identification of Weed at Rupanyup.— The specimen of weed forwarded is the Hoary
Cress [Le-pidium Draba. L.) an introduction from Europe and Asia. It i.i not poisonous, but

takes up the place of useful vegetation, and should not be allowed to spread. In

small patches it should be dug up before seeding, piled and burnt ; the roots must
be removed from the soil, as any part left in the ground will grow again. Clean
cultivation and the prevention of seeding aid in suppressing the weed. If the land is

badly infested it should be ploughed up, and kept under bare fallow and well stirred

for a year. The land may then be seeded down in grass if required for pasture. Care
should be taken to procure pure seed of either grass or grain. In orchards, frequent plough-
ing and stirring of the soil will keep it down and ultimately exhaust it, but if it has been
long established it may take two years to do this. For the permanent clearing of this pest

which appears to be spreading in several parts of the State, united action is necessary. It

is of little use for one land-holder to undertake its suppression if his neighbours do not do
likewise.

Weight of Milk.—The correct weight, in lbs., of one gallon of new milk is 10.32 lbs.

Merinoes or Comebacks.—A.H.D. asks the following practical question :
—" Are sheep

having wool with all the characteristics of the merino, but having absolutely no folds on the

neck, merinoes or czmebacks?" Merinoes for all practical purposes, if they descended
originally from first cross ewes, and long stapled merino rams have since been used consistently

for a few generations, they may appear as you describe. It would be difficult to say without
seeing them and looking for such signs (among many other things) as brown or rusty hair about
the hoofs, and black strips on the hoofs, &c. If they should be pure merino, then they have
been selected, mated, and bred to comeback type, a class of merino many of our breeders in

wet winter country find best suited to it.

AGRICULTURAL EDUCATION.

DOOKIE AGRICULTURAL COLLEGE.
The College offers every facility to students to become competent agriculturists,

vignerons, and dairymen.

Fees.—£28 5s. per annum.

LONGERENONG AGRICULTURAL COLLEGE.
One aim c,f tliis institution is to fill i 1 the gap lietween the State School and Dookie,

i.e., to take students between the ages of fourteen and sixteen years.

Fees.— Resident, £18 5s. per annum ; Non resident, £5 per annum.

BURNLEY SCHOOL OF HORTICULTURE AND SMALL
FARMING.

The Course includes regular lectures in Agricultural and Horticultural Science, and
the Management of Animals ; Dairying, Pig and Poultry Management, and kindred
subjects.

Fees — Permanent Students, £5 per annum ; Wednesday half-day Students, £1
per annum.

On receipt of Post Card a Copy of the Prospectus of either College will be
forwarded by the Secretary, Department of Agriculture, Melbourne.
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FIFTH PROGRESS REPORT OX VITICULTURE
m EUROPE.

{Continued from page 695.)

F. de Castella, Government \iticulturist.

La Bioja and Aragon.

South-west of Xavarra, across the river Ebro lies the distrirt known
as La Rioja. It is not a legislative or administrational subdivision, but

a region which from an agricultural, and more especially a viticultural

stand-point, has a distinctive character of its own. It is further sub-

divided into Rioja Aha ; on the right bank of the Ebro, west of

Logrono; Rioja Baja on the right bank of the same river east of Logrono;
and Rioja Alavesa on the opposite bank and forming part of the pro-

vince of Alava in the Basque country. The two first-named subdivisions

constitute the riverside portion of the province of Logrono in Old Castille.

It is onlv in this milder part that vines are much grown, for the southern

half of the province is mountainous, rising in places to an altitude of

7,500 feet above sea level.

La Rioja is usually bracketed with the adjoining region (ancient

kingdom) of Aragon in official publications ; together they make up a

very important group of viticultural districts which may be best described

as that of the upper Ebro valley. This region in 1889 possessed no less

than 547,778 acres under vines which yielded in that year the enormous
quantitv of 88,628.760 gallons of wine or nearly one-seventh of the total

wine yield of Spain.

In 1906 this area had fallen, according to official statistics, to

400,000 acres yielding only 35.302,388 gallons of wine, this large re-

duction in vield being brought al;out by the ravages of phylloxera which
found its way into La Rioja in 1890 and more recently into Aragon
Want of time rendered it impossible for me to study viticultural problems
in Aragon ; besides, reconstitution is not yet sufficientlv advanced for

it to constitute an important field for inquiry. It is a region which
1412.5. Z
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produced in enormous quantities the blending wines so largely shipped to

France a few years ago to make good the deficiency in the wine supply

of that countr)- caused by phylloxera.

These wines, produced largely from the Garnacho or Grenache, the

Carignane (here called Mazuelo), the INforastel (Monastrel), and several

purely Spanish varieties such as Miguel de Arco and some others less

widely grO'wn, are big heavy wines, rich in colour and lannin and of

an alcoholic strength of about 22 to 23 per cent, of proof spirit.

The cessation of the French demand, owing to increased production fol-

lowing on reconstitution, has been a severe blow to Aragon winegrowers

wh3 have experienced a crisis similar to that recently gone through in

Southern France. However, decreasing production, owing to the con-

tinued spread of phvlloxera in Spain, is relieving the pressure and as

phylloxera works havoc in portions of the countr v which ha\e hitherto

been free from it, prices will no doubt improve. Reconstitution is com-
mencing ;ind will ere long be in full swing in Aragon.

<?P'

f^RIDGE Ov'ER THE EBRD AT ZARAGOZA.

The wines of La Rioja are very different from those of Aragon and
enjoy an excellent reputation throughout Spain where the name of the

district has become synonymous with what is best in the way of light

dry red table wine—La Rioja is in fact the claret district of Spain.

When one wants something better than the " Vin ordinaire'" provided
free of charge at lunch or dinner at all Spanish hotels and restaurants,

it is almost always a lx>ttle of Rioja that is ordered. The English term
claret is often appropriated and by many firms this wine is labelled Rioja
Clarete, the final "e" of the second word be'ng pronounced. Some
thirty or forty years ago the best wines of the district were found to be some-
what similar to those of Bordeaux and a few energetic growers and
merchants imported trained cellarmen from that celebrated French wine
centre with the result that the natural product was greatly improved—so
much so that it has almost entirely superseded French clarets in Spain.

Li 1892 the Spanish Government established a viticultural station at
Haro which has been of great assistance to growers generallv and has
further contributed to the improvement of this thfe &st table wine in

Spain.

I was able to visit the district ha\-ing several letters of introduction
and, in addition, Don Nicolas Gaicia de Los Salmones most kindlv
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offered to accompany me from Sartaguda in his own district and to in-

troduce me personally to his colleague Don Victor Cruz Manso de
Zuiiiga y Enrile, the Government Viticulturist for the agricultural region

of Aragon and Rioja and Director of the Estacion Enologica de Haro.
Don Victor proved to be another charming Spaniard and one of the
leading viticulturists in his country his special branch being wine making
in connexion \vith which he is one of the leading authorities in Spain
to-day.

The two principal wine centres in La Rioja are Logrono and Haro, the

former in Rioja Baja, the latter in Rioja Alta. Thev are both on the

Ebro and easily accessible by the railway line which follows that river.

The Ebro is one of the most picturesque rivers in Spain—it is spanned
here and there bv old fashioned stone bridges a photograph of one of
which, at Zaragoza, the old capital of the once Kingdom of Aragon, is

here reproduced. The craggy hills to be seen in close proximity to the

river are often crowned by old waich towers and sometimes by imposing
castles, usually in a more or less ruinous condition though from a dis-

tance they still present an imposing appearance and bring vividly to one's

mind the frequent conflicts which have taken place in this part of
Spain which for manv hundred \ears has practically been one huge
battlefield with but brief periods of peace. Large villages with quaint

but hanflsome churches of great antiquity standing out as their most
striking feature are also met with at short intervals, another proof of

troublous times in which isolated buildings or even hamlets, afforded scant

security {o life. The view which unfolds itself as the train winds
along might easily l:e a series of scenes in a theatre and one feels in-

clined to ask if scenic artists have not found manv of their originals

in this remarkable part of Spain.

Viewed from a practical stand-point this region is still deeply in-

teresting, its geologv, for one thing, being striking and varied. In the

distance one sees high mountains usually of Secondary age often be-

longing to the Cretaceous period, whilst the fcot hills near the river are

usually of Tertiary age though the formations most frequently to be met
with van- a good deal. Li Rioja Alta the Aquitanian formation occurs

very frequently, the hillo-ks of characteristic soft sandstone rock alter-

nating with patchj?-s of goorl free soil very often gravelly and reminding

one of the Alpine Diluvium of Sr-uthern France though occasionally

stiffer soils are to be found. In Rioja Baja the iNlinocene formation is

more largeh represented, the curious flat topped hillocks, like the roof

of a house, which are characteristic of this formation, being a striking

feature of the landscape.

The importance of viticulture in La Rioja and the amount of havoc

wrought bv phylloxera prompt me to quote a few statistics. In 1889

the Province of Logroiio (which includes the greater portion of La Rioja)

possessed 125,740 acres under vines which yielded 20,747,232 gallons of

wine. Phylloxera was first discovered in the province 'n 1890; in 1906

its ravages had reduced the area under vines to 92.400 acres* and the

wine yield to 4,210,^92 gallons or less than one-fifth of the yield in pre-

phylloxera days.

The district is now in full rtj-constitution, the quality of the wines

produced enabling remunerati\"e prices to be relied on. Wines of exactly

* This area is probably excessive ; it includes many vincyar.ls, which have practically gone out of

€ulti\"ation, thouj;h not yet eradicated.

Z 2
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similar tvpe do not seem to be procurable elsewhere in the country and

the scarcity of Rioja -wines is much complained of and acts as a power-

ful stimulus to reconstitution. Though very agreeable table wines they

did not strike me as being so similar to the wines of Bordeaux as I Avas

frequently told; they are shorter lived wines, coming to maturity earlier

and not lasting so long as French clarets. Thev remind one a good deal of

our Australian clarets though they are rather lighter, their alcohol strength

seldom exceeding 20 per cent, of prof)f spirit.

The soils are very suitable for viticulture and appear to give rather

less trouble as regards excess of lime than those of Xavarra for which

reason no doubt the Riparia Rupestris hybrids are more popular than

in that province—3309 is the one usually preferred. In the more limey

soils the stocks most frequently met with are the Berlandieri h\brids

420 A and B, 157-11, 34 E and the Franco-Vinifera hybrids 1202, A.R.G.

I, A.R.G. 9 and 41 B. The stocks used are in fact much the same as

those employed in Xavarra and as regards reconstitution generally there

does not appear to be very much difference between the two provinces.

Subsoiling is carried out to a depth of 2 feet as a rule and, as in

Navarra, field grafting is much less (popular than in Southern Spain, no
doubt owing to frequent failure of the graft through cold weather in

spring.

It is the quality of the wine and the way it is made which renders

La Rioja chiefly interesting and for this reason the varieties used as scions

deserve mention rather than the stocks. Such .sorts as Garnacho, Mazuelo

and Monastrel are .so widely known under the corresponding French
names of Grenache, Carignane and Morastel as to render further de-

scription unnecessary, but in La Rioja one finds several varieties, little

known out of Spain, which appear to contribute to the quality of the

wine of the region and which therefore merit brief reference. These are

the red varieties Tempranillo, Graciano and Miguel de Arco and among
white sorts Malvasia, Viura, Calagraiio, Turruntes and Maturana as well

as a variety of Muscat known as Moscatel de la Tierra, a small round

berried kind which yields an excellent Muscat wine known as " Supurado "

the best of which comes from the village of Labastida in La Rioja

Alavesa. In addition to these the Bordeaux varieties, Cabernet

Sauvignon, Merlct and Malbeck, have been introduced from France and

are to be found cultivated on a fairlv large scale in conjunction with the

old kinds of the district in several of the best vineyards. Tempranillo

is, as its name indicates, an earlv ripening variety whch plays a very

considerable part in the region, entering in the proportion of often as

much as 50 per cent, into the composition of the Rioja " Claretes." It

is a vigorous growing varietv of spreading habit and a fairly heavy

bearer. Graciano is a late varietv which appears to be indigenous to

the district. It is usuallv looked upon as the qualitv element in the best

red wines of the region.

These varieties are certainly worthy of a trial in Victoria for they

produce really excellent wines. The best Bordeaux " cepages " have

not displaced them in the Rioja vineyards where both have been culti-

vated for many years side bv side. When one remembers the restricted

area which in Europe often proves most suitable for one particular kind

of vine it is highly probable that we will in some localities, at any rate,

find some variety, or varieties, more profitable to cultivate than our

Shiraz which at jjresent appears to be the general favorite red grape
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from the Yarra to the Murray. That we have reached a higher stan-
-dard of excellence with our white than with our red wines is a fact
which is_ patent to all wine judges. It is one which should cause us
.to experiment with other red sorts and amongst these the choice red
varieties of La Rioja are perhaps the most interesting ones which I met
with in Spain.

The winery system is very prevalent in La Rioja, growers usualK
selling their grapes to the Avinery which is generally a large companv.
Several of these are to be found in the towns of Logroiio and Haro.
'They make, mature and bottle the wine under their own name and not
under that of the vineyard on which the grapes were grown. The
price usually paid for grapes varies between 16 and 20 pesetas per 100
kilos {,Q6 8s. to ^8 per ton reckoning the peseta at par) but growers
are fairly independent. The winery svstem being of comparatively
recent introduction, they still nearlv all 'liave their own crushing and
fermenting plants. If the price offered for graix-s falls below £6 p^r
ion they prefer to make their own wine.

LOGRONO.

I arrived at Logrono, the chief centre of La Rioja Baja and capital

of the province, in company with Don Nicolas de Los Salmnnes by the

evening train on 3rd January, 1908. We spent next morning in \isiting

ihe line T'odega Franco Espanola just over the river from the town.

This fine winery is the largest in Logroiio. As everything is conducted
on practically the same lines as in Bordeaux cellars, detailed description

is unnecessary. A large trade in wine appears to be done with the

South American republics, judging from the number of casks I saw ready

to leave for Buenos Ayres, Colon, and Panama. Those for the last

two places were painted outside with green arsenical paint, this treatment

being necessary to guard against perforation by a borer which abounds
on the Isthmus. The red wines which were very nice light dry table

wines were made from Tempranillo 50 per cent, and Grenache and
Graciano 25 per cent. each. The wine is usually kept two to three years

before it is bottled during which time it is frequently racked. The hogs-

heads are always stored " bonde de cote" (bung on one side) exactlv

as in the Bordeaux cellars, and the wine is seldom allowed to rem.ain more
than four months Avithout racking. This frequent handling no doubt

iDrings it on rapidly but Don Nicolas seems to think they have gone to

the extreme of handling rather too much and that the wines of this

part would be better if less frequently exposed to the air. Some very

good white wines were also shown to me chiefly of the Chablis and

Sauternes tvpes made from the white varieties referred to above.

In ccnjunction with the Bodega a large nursery is run, in which many
thousand bench grafted cuttings are struck. The grafting is done with a

Rov machine, the shouldered cleft being preferred to the mitre graft.

The earlier grafts are callused in sand but the later ones are planted

•direct from the machine.

Hard.

On the 4th January I reached Haro, the chief town in La Rioja Alta

and the most important wine centre in the region, the wines made in its

neighbourhood being somewhat lighter than those of Loeroiio which tend

Tather more in the direction of the big blending wines of Aragon. Though
•quite a small town, the population not exceeding 6,000, it is prosperous:

well built and verv picturesque (see photograph). Its prosperitv is entirely
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due to its wine trade, for it is tiie chief supplier of good table wines
to the whole of Spain.

I presented a letter of introduction to Don Arturo -\larcellino, one of
the leading wine merchants of the town, who very kindlv drove me out

to see one of the most important \ine\.ards in the neighbourhood owned by
Don I.. Etcheverra. Zaco' was the name of the vineyard we visited.

Together with Paceta, across die river and l:elonging to the same pro-

prietor, it constitutes an estate of several hundred acres.

Zaco is plante.d on gently rising land the soil being an excellent one,

a deep rich, free, loam containing a large Dioportion of waterworn pebble^.

As the percentage of carbonate of lime onlv amounis to 10 or 12 per cent,

adaptation has given little trouble
; 3,309 is lanrelv used as stock and is

giving excellent results. As regards scions, the Tempranillo varietv

preponderates, about one-half of the vine^ being of thi.5 sort. One-third

consists of Gracianc, the balance being made up witli white sorts chiefly

Malvasia and Calagrano. The admixture of a fmall quantity of white

grapes is held to te an advantage here, as is the case also in the Hermitage
district of France, the object being to increase the " finesse " of the wine.

The vin:^s are planteil at 6 \ 6 feet, short pruned and trained gooseberrv

HARD.

bush fashion with ratlier low crowns. Culti\atii)n is done by animal
traction—horses and mules. At the time of my visit the first winter

ploughing was in progress. Single furrow French ploughs with one mule
harnessed in shafts were l)eing used, the .soil turning up in beautiful

order to a depth of 6 or 7 inches. In this climate. >vhich is cooler and
moister than that of Southern Spain, the ground is not turned over to

such a considerable depth. This vineyard is tvpical of the majoiitv of
those in the region. Don L. Etcheverra 's fine bodegas, adjoining the

Haro railway station, were next visited. It is here that the grapes grown
at Zaco and Paceta are made into wine as well as large quantities of
bought grapes grow'n by small vineyard own.i'rs, the selling of the grapes
to large wineries being the general rule. The usual price paid last vintage

(1907) was two pesetas per arroba of \\\ kilogrammes which would
work cut at over ^8 per ton reckoning the peseta at par.

I next visited the large bodegas of the Compania Vinicola del Xnrte
de Espaiia which may be taken as typical of the numerous wineries and
maturing cellars of the region. As has alreadv been pointed out, Rioja
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wine-making methods are based on tlie Bordeaux system, the onlv important
difference between the two being the length of time the wine is allowed to
ferment on the skins. At Haro eight to twelve days is the rule, whilst at
Bordeaux twenty to thirty days is the usual time. The same hermetically
sealed fermenting vats are employed and removal of stalks or " desgranar,"
as it is termed in Spanish, is usually practised—at any rate in the large
wineries. When small growers make their own wine they still frequently
ferment with the stalks.

The fermenting room at the C.'ompania Vinicola contained twelve large,

closed fermenting vats, of a capacity of from 3,300 to 5,500 gallons each.

When racking oft' the vats the "first run" is kept separate from the press

wine, the latter being sold separately as inferior. The machinery on this

establishment is (juite modern, a good deal of it being of French make
(from Bordeaux). Amongst other things that struck me was a centrifugal

must pump capable of conveying 10 tons of crushed grapes per hour.

The storage cellars remind one even more strongly of Bordeaux than
the winery. Here everything is ODnducted on exactly similar lines, Avhich is.

however, not surprising as the head cellarman in all the Haro cellars

is almost invariablv a Frenchman.
One is shown into the same long galleries m which the \a ine is stored

exclusively in hogsheads of 50 gallons capacity, piled in tiers, three and
four high and kept in absolute darkness. The same rather moist air

which causes the growth of a peculiar form of fungus and the same
even temperature were observable. At the time of my visit racking was
commencing, in the old-fashioned style, with the bellows instead of the

j>ump. With wine stored in hogsheads the amount of handling involved

can be easilv understood. Full details of the methods followed in these

cellars will be found in a subsequent report in which Bordeaux methods
will be dealt with.

In these cellars the stock of wine amounted to 14,000 hogsheads or

nearlv three-quarters of a million gallons of wine. A large pasteuriser of the
" Pastor " make was also shewn to me. but I was informed that it is not

now emploved—a statement which was probably prompted by the foolish

prejudice existing in so manv quarters against pasteurisation. No doubt

the light wines of Haro easily ferment out dry and therefore give little

trouble in the wav of secondary fermentations, but nevertheless the

pasteuriser I saw appeared to me as though it were pretty often worked.

Several fine wines chiefly of the Claret tvpe were shown to me, especially

a very fine vO'ung one of 1906 vintage containing 20 per cent, proof spirit.

I also saw some nice white wines chiefly of Sauternes and Chablis t\pes as

well as a sparkling wine of good quality. The prices charged for these

wines in Spain bv the dozen and in bulk may prove of interest, those

quoted me In- the 'Compania Vinicola were as follows:—
Per Dozen.

h'<'d Wine-t. *• d.

RIO.T.-V CLAKETE—
Vintage 1903 ...

1904 ...

1905 ...

While Wines.

RIO.TA
Vintage 1902 ...

1903 ..

f^pnrklivq Wine.

RIO.TA ESPUMOSO (Champagne, ... 32

14
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Another remarkable wine establishment I visited was the bodegas ol

Lopez Heredia y Cia who have a stock of eleven or twelve thousand hogs-

heads or over half a million gallons of wine. The storage cellars include a

very long tunnel of large diameter excavated in the solid rock. The
plant is most efficient and up to date, including a must pump and a
'•' Roy" continuous press. The machinery is driven by a 14 h.p. steam
engine.

The hogsheads used are chiefly made of American oak. Though Bosnia,

oak is considered superior, it is becoming hard to get and is being super-

seded by the cheaper wood. These casks are merely steamed, washed and
sulphured in the ordinary way no special preparation being applied to-

them.

The Viticultural Station.

The Eslacion Enologica is an imjjortant institution which serves as

another proof of the interest the Spanish Government is now taking in the

encouragement of agriculture and of the practical aid it is giving growers

in connection with viticulture. Run in conjunction with it are experi-

mental plots and collections near the town, but the most important portion

consists of the station itself with its exoerimental cellars and well equippea
laboratory where students are trained and research work in connexion,

with wine making is carried out and analyses are made for growers ac-

cording to a reasonable tariff as witness the following prices for a few
items :

—
)etermination
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Avines are known throughout Spain as amongst the best table wines pro-
duced in the country.

El Ciego is situated some 40 miles from Haro, further down the Ebro
and on the other side of it in La Rioja Alavesa. We took Sunday
-faorning's train for, as in other Continental countries, Spanish trains run
on Sundays the same as on week days. The village of Briones with its

curious church tower and the huge square i6th century donjon of Dabalillo,

across the river, are among the most striking land marks in this verv

picture•^que region. Olives are to be seen here and there but onlv in

irregular plantations for we are here on the climatic limit of the olive

^one in Spain. Don Victor points out to me the celebrated vinevard of
La Salmuera de San Vincente situated on a rise in the bend of the Ebro,
the soil being free and gravelly. This wine, made from the Tempranillo
and Garnachio grapes, is fuller bodied than most Rioja wines, containing
as much as a 4 per cent, of proof spirit. The Garnachio varietv is

-exceedingly susceptible to phylloxera and succumbed far more rapidlv

than the other kinds grown in this neighljourhood.

TART ANA — TYPICAL SPANISH VEHICLE.

Xear here I remarked a curious mode of subhoiling being carried out

-on a small field destined to become a vineyard. The gin or winding
drum driven by a horseworks was fixed in one corner of the field from
which the furrows radiated fan-like instead of being, as usual, parallel.

This method, which is common about here, renders it unnecessary to shift

the winding plant. It appears to give satisfactory results and is no
doubt a better system than the partial subsoiling sometimes also practised.

The wide open trenches, which will be refilled when the vines are planted,

are occasionally to be seen from the train.

We also pass the property of Don Victor's brother, the Conde de

Hervias, a distinguished Spardsh artillery officer, viho-se handsome
residence the Torre de Montalbo, a loth centurv castle in excellent

preservation, is situated near where the small river Xajerilla joins the Ebro.

At Cenicero we quit the train, have almuerzo (the Spanish equivalent of

lunch) at the small fonda near the station and hire a tartana to take us to

El Ciego. some 7 miles distant across the Ebro. Tartanas are the usual

mode of locomotion in this part of Spain ; they are light, easy running
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and comfortable enough provided the road is good for the\- have no
springs. On the average Spanish roads an Australian buggy would le
far preferable. A photograph of our tartann is reproduced.

CELLARS OF MARQUIS DE RISCAL AT EL CIEGO.

Before crossing the handsome new bridge over the river we come across

more subsoiling, for this part of the country is in full reoonstitution. It

is being done with winding gins driven by six mules. This time the

furrows are parallel as in France. The soil is being trenched to a depth
of 2 feet, the subsoil being brought to the surface. When I tell Don
Victor that in Victoria we expect to get our sub.^niling done for 50s. per
acre* he expresses astoiiishment ; he says it costs at least twace this sum in

Spain.

TRAINING OF VINES AT EL CIEGO.

El Ciego is a prosperous village which strikes one at a distance by its

imposing and characteristic church. Its most important institution

* This was the price at wliich contracts were being let prior to my departure.



lo Dec, 1908.] Arsenate of Lead Spray for Apple Root Borer. 715

howe\er is the cellars of the Aiarques de Riscal, the object ol our visit,

the large establishment which provides work for most of its inhabitanits.

The exterior of the cellars (see photograph) does not give an) thing like

an idea of its importance, for most of it consists of vaulted galleries

covered over with earth. As at Haro one would immediately imagine
one self at Bordeaux in any of these long, dark vaults. Even the candle-
sticks which are handed to each one at the entrance are the same. The
stock at El Ciego amounts to 5,000 hogsheads but the Manjues de Riscal
owns another establishment at La Guardia the old fortified town visible

some ten or fifteen miles to the north-east.

At El Ciego the varieties cultivated are Tempranillo, Graciano,
Cabernet Sauvignon and jNialbeck to which is added a small quantity of

white grapes (^Jaen and Calagrafio). The vines are planted 6 ft. 6 in.

A 3 ft. 3 in. and trained on wires as a.t Bordeaux, an unusual sight in

Spain. The photograph of some of these vines before pruning gi\-es an
idea of the system of training.

The soil here contains a good deal of clay and is considerably stiffer

than at Haro but strange to say thse wine is if anything lighter. Don
Victor informs me that these wines are usually at their best at five or six

years old. .At El Ciego, as also in the Haro cellars generally, wines .are

fined rather than filtered. Filters, however, are rather largelv used
but always the coated bag system and not the more drastic paper pulp
filter so largelv used in Australia. The use of eggs for fininij; wines

is very general.

Australians would do well to take a lesson from Spaniards who' ap-

preciate their own good wines and drink them instead of importing wines

from elsewhere. The few details above given will give some idea of
the importance of the Rioja wine industry in Spain.

I left Cenicero by the evening train for Zaracoza and Barcelona. I

desire to here tender my sincere thanks to Don Victor Manso de Zuiiiga,

Don Arturo Marcellino and several other gentlemen to whose kindness

and courtesv I am indebted for the information I was enabled to gather

concerning viticulture in this most interesting part of Spain.

ARSENATE OF LEAD SPRAY FOR APPLE ROOT
BORER.

C. French, fun., Assistant Gcveirmtoit Entomologist.

Earlv in Xovemter Messrs. Lawford and Toogocd, well-known fruit-

growers of Doncaster, drew mv attention to a number of apple root borer

beetles, which thev had reason to belie\e were poisoned l)y the arsenate

of lead sprav used against the codlin moth. As the root borer has always

been one of the growers' most difficult prsts to deal with, 1 conducted

r.ome experiments to test the matter. A large twig of an apple tree was

sprayed with arsenate of lead, and about a dozen of the borers placed

upon it in an observation box. On examination twenty-four hours aftcr

all of the beetles were dead, the contents of their stomachs having turned

black. Specimens of the insects were su.bmitted to the Goxernment

Analyst for examination, and arsenic was detected in them all.

As this is an important discovery as far as the fruitgrower is concerned

,

growers will do well to use this spray when combating this pest in futu-c.

The sprav can be used in the same proportions as is given in the Depart-

ment's formula for ccdlln moth.
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THE ELEMENTS OF ANIMAL PHYSIOLOGY.

W. A. Osborne, M.B., D.Sc., Professor of Physiology and Histology^.

Dean of the Faculty of Agriculture in the University of Melbourne.

{Cciititiued from page 683).

XVI. The Central Nervous System.

The central nervous s\stem is composed of a vast number of neurons,

collected together and forming a column or cord with two pairs of speciaL

expansions. The greater part of this column is composed of the spinal
CORD which lies in a bony arch in the spine. This portion continued into-

the skull constitutes first the medulla oblongata, then the pons, thert

the region of the corpora quadrigemina, and then the region of the

THALAMUS. One paired expansion arises from the pons and is called the
CEREBELLUM, the Other paired expansion arises from the top of the column
and forms the cerebrum, or brain proper, a portion of the central nervous-

system which is relatively very small in the lower vertebrates but, in the

mammal, fills up the greater part of the cavity of the skull. That por-

tion of the column which lies within the skull, namely from the thalamus-

to the medulla inclusive, is frequently termed the brain-stem.
A striking feature of the central nervous system is the large number

of nerve cells present which, when massed together, constitute with their

smaller processes what is termed grey matter. Intermingled with the-

nerve cells and their processes in the grey matter is a frame-work of cells

called neuroglia. The axons arising from the cells in the grey matter
when invested with insulating sheaths tend to run in strands and consti-

tute what is termed white matter. But the majority of the processes of

the nerve cells do not possess this sheath and do not extend beyond the

limits of the grey matter. The sheathed axons of the white matter

closely resemble the nerve fibres of the peripheral nervous system ; they

differ however from these in not possessing the external sheath or neuri-

lemma, and, probably owing to this deficiency, cannot regenerate when
injured. White matter is also devoid of the framework of connective

tissue which gives a characteristic toughness to nerve trunks ; in conse-

quence it is soft and pulpy and the constituent fibres are more easily

ruptured. In the chapter on nerve it was .stated that the cells of the
afferent and post-ganglionic neurons were all external to the central

iier\'Ous system whilst those of the motor and preganglionic neurons lav

within the central nervous system. But the.se latter constitute only ,;

minute fraction of the total number of cells in the grey matter. By far

the greater number of the neurons of the central nervous system are

connecting neurons allowing impulses to pass from one portion of the

C.N.S. to another and forming so many junctions, by means of synapses,

that each afferent neuron is placed in physiological connection with every

motor and preganglionic neuron and probablv with every cell in the whole
central nervous system.

THE SPIXAI, CORD.—In this portion of the central nervous
system the grey matter forms a central core completely .surrounded with

white matter. The fibres in the white matter connect different regions

of the spinal cord with each other and further allow impulses to pass

from all its levels to the brain-.stem and brain and vice versa. One
very long tract of white matter carries impulses from the fore-brain to-
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the spinal cord and is probably concerned with skilled movements. The
shape of the grey matter on cross section of the cord is characteristic

(Fig. 59). On each side will be found a blunt ventral horn containing

amongst many others, large nerve cells which are those that give rise to

motor nerves ; a sharp dorsal horn into which stream afferent fibres ; and
in some regions of the cord a small lateral horn probably connected
with the preganglionic fibres of the autonomic system. The spinal cord,

both white and grey matter, is almost divided into two by a deep dorsal

cleft or fissure and a shallower and more open ventral fissure. If the

spinal cord be dissected out it will be seen that on each side and, at a

f b

Fig- 59- Transverse section of spinal cord (semi-diagrammatic). a, ventraT
fissure; b, dorsal fissure; c, d, e, g, white matter; h, ventral rootlets; i, dorsal
root; m, ventral horn; n, dorsal horn; o, lateral horn. (After Erb.)

series of different levels, the peripheral nervous system arises by means
of '' roots." (Fig. 60). On the dorsal side are the dorsal roots, each with

its ganglion attached, in which the nerve cells of the afferent fibres are

situated. Each dorsal root is made up of a large number of fibres whollv
afferent in character and is connected with the dorsal horns of grey matter
and w^ith the dense mass of white fibres on each side of the dorsal fissure.

The ventral roots arise, as the name indicates, from the ventral aspect

of the cord and are connected with the cells of the ventral horns. In

all regions of the cord they contain motor fibres for voluntary muscle but

in the thoracic and sacral regions they include preganglionic fibres as well.

Each ventral root joins a dorsal root a short distance beyond the ganglion

on the latter, and thus a mixed nerve trunk is produced. This condition

mav be taken therefore as typical of the w'hole cord—a dorsal series of

groups of neurons bringing in afferent impulses and a ventral series

allowing an outflow of impulses to voluntary muscle and the organs

innervated bv the autonomic system.

Afferent impulses reach the spinal cord from receptors in the skin of

the trunk, limbs and tail, from the pelvic viscera, to some degree from the

abdominal alimentary canal, and from the proprioceptors in the tendons,

ligaments, muscles and joints of the trunk, limbs and tail. The motor
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outflow is concerned with tlie muscles of the trunk limbs and tail. The
thoracic autonomic outflow produces constriction O'f arteries throughout

the body, acceleration of the heart, erection of hairs over the whole skin,

dilation of the iris, inhibition of gut movements, &c. The sacral autono-

mics produce contraction of the colon, rectum, bladder and uterus, and
special movements of the genital apparatus in both sexes.

If the spinal cord be cut across in the lower neck region a mammal
continues to breathe by its diaphragm and can live many months. In this

case the whole of the central nervous system posterior to the cut wall be

isolated from the higher nerve centres, but it will continue, after a brief

period of shock, to act normally. As already pointed out in Chapter III.

the function of the central nervous system is to di\-ert afferent impulses

along particular paths and lead them eventually to the exit nerves.

(Fig. 37.) In this wav reflexes are produced. For instance in a dog
operated on as described, the afferent impulses, started by movement of a

few hairs on the back of the animal, will enter the spinal cord below the

Fig, 60. Different views of a portion of the spinal cord with the roots of

nerves.—i, ventral fissure; 2, dorsal fissure; 3, origin of ventral rootlets
; 4, tip

of dorsal horn with entry of dorsal root; 5, ventral root; 5^ ventral root divided;

6, dorsal root; 61, ganglion on dorsal root; 7 and 7I, roots combined to form mixed

nerve which divides at once into two. (After Allen Thomson.)

cut, wall traverse definite channels, and will finally leave by the motor

nerves which innervate certain muscles in a rhythmic way and thus

produce a movement of the hind limbs which we call scratching.
_

The

foot will te applied fairly close to the region tickled though the animal,

through the operation, is unconscious of the stimulus and even of its own

response. A decapitated frog will scrape off wdth wonderful accuracy a

piece of paper soaked in acid which has been applied to its flank.
_

As

iinother instance may be given the reflexes due to afferent impressions

arising from the presence of faeces in the rectum : these enter the spinal

cord, are grouped within the grey matter, and finally leave the cord by

the nerves, motor and preganglionic, which are concerned with that com-

bined action of muscles, skeletal and smooth we call defiecation. It .so
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happens that in this case the region of the grey matter where the distri-

bution is effected is small and circumscribed and we thus speak of the

centre for defsecation. A trifling injury to the cord may destroy this

centre and rob the animal of its power to defaecate normally. Similarly
there are centres for the bladder and for the sexual organs. It must be
noted in this connexion that, when muscles are involved in a reflex, it is not
enough merely for certain muscles to be activated—others must be stopped
or inhibited. Thus in the act of defaecation the sphincter of the anus
must relax : when in the act of scratching, the hock is -flexed it will be
found that the muscles which extend the hock lose their tautness or
" tone " and vice versa. The muscular and visceral reflexes carried out
by the spinal cord, as also those of the brain stem, have a distinct pur-

posive character ; thus a spot tickled is scratched, faeces and urine are

expelled, a limb is withdrawn from a source of injury, &c. In the whole
central nervous system, except the fore-brain, we find that the chains of
neurons along which the impulses pass are definite and inborn. Certain
stimuli or sets of stimuli will provoke certain responses and only these.

It will be apparent, from what has been stated above, that a reflex may
be lost through injury to receptors, or to afferent fibres, or to the central

nervous system, or to exit fibres, or to the receptive substance or active

structure of the muscle or gland.

The mxcdulla oblongata is really a continuation of the spinal cord
headwards. The typical arrangement of the grev and white matter is

however disturbed, the central core of grey matter being broken up bv
strands of white fibres, whilst special accumulations of nerve cells occur
in the midst of the white matter. It is in this region that the great strand

of white fibres, on either side, passing from the forebrain to the spinal

cord, crosses from one side to the other and produces what is called the
' decussation of the pyramids." It is owing to this decussation that an
apoplectic seizure involving, say, the right side of the forebrain, con-

ditions a partial paralysis of the left side of the bodv.

In the PONS the distribution of grey and white matter is still further

disturbed by the presence of fibres entering and leaving the cerebellum

and connecting together the two lateral expansions of this organ. Taking
the TOns and the medulla together it may be briefly stated that the nerves

arising from this region are the 5th cranial or trigeminal, the 6th cranial

cr abditcens, the 7th cranial or facial, the 8th cranial or auditory, con-

taining however fibres from the semi-circular canals as well as fibres from
the cochlea, the 9th cranial or glossopharyngeal, the loth cranial or vagus,

the nth cranial or spinal accessory, and the 12th cranial or hypoglossal.

The afferent supply of the medulla-pons region is large and embraces
the following—from the skin of the forehead and face, the teeth, and
the mucous membranes of the mouth, eye and nose—the.se enter by the 5th

;

from the organ of hearing and from that great proprioceptive organ, the semi-

circular canal .system—these enter by the 8th ; from the mucous membranes
of the pharynx, back of the tongue and the Eustachian tube, and probably

from the taste receptors—these enter by the 9th ; from the heart and aorta,

the trachea, bronchi and lung, and the mucous membranes of the alimen-

tarv canal from the oesophagus to the colon—^these enter by the loth
;

.^nd finally from the muscles innervated by the motor outflow from this

region. As the medulla and pons are not i-solated from the rest of the

C.X.S we accordinglv find that the afferents of the spinal cord send up

branch fibres that enter here into the grey matter, and similarly afferents
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entering higher up in the brain-stem make connection with this region by
circuitous routes. The motor outflow proceeds to the muscles that move
•the tongue—by the 12th; all the muscles of the larynx except one—by
the nth; the muscles of the jaws—by the 5th; the muscles of the face

—

by the 7th ; the muscles of the soft palate and the pharynx and one
muscle of the larnyx—by the 9th ; and the external (posterior) rectus

muscle of the eyeball—by the 6th. The autonomic outflow is very con-

siderable and includes inhibitory to the heart, secretory to the glands
of the stomach, motor to the smooth muscles of the alimentary canal from
the ce.sophagus to the first part of the colon—these pass out by the

J oth ; secretory to the salivary glands and the glands of the mouth
by the 7th and 9th. Perhaps the most remarkable feature of the medulla
is the number of centres for various visceral reflexes which it contains

—

there are, for example, centres for the heart movements, for arterial

constriction, for respiration, swallowing, vomiting, secretion of saliva and
regulation of temperature. The pons contains the centre for closure of the

eyelids on irritation of the cornea or strong illumination.

The CEREBELLUM may be regarded as a great expansion of the brain-

stem connected with the proprioceptive system. It has a peculiar laminated

structure with grey matter external and white matter within. Into it

stream branch fibres from the nerves coming from the semi-circular canals

and from the afferents of tho.se muscles, tendons and joints that are

concerned with body movement and posture From the cerebellum nerve

fibres pass to the brain-stem and particularly to the spinal cord. If the

cerebellum be injured, the animal moves in a peculiar reeling or drunken

manner or, if the injury be a serious one, may spin round or turn

somersaults with considerable violence. The tautness or "tone" of the

various muscles of the body not actually in active contraction is partly

attributable to cerebellar influence.

The region of the corpora quadrigemina receives scarcely any afferent

fibres directly. It has a small motor outflow to the superior oblique

mu.scle of the eyeball by the 4th cranial or trocJilear, and to all the other

muscles of the eyeball (except the posterior or external rectus) by the 3rd

jcranial or oculo-motor. The autonomic outflow occurs via the 3rd nerve

and has to do with the ciliary muscle of the eye and the constrictor

muscle of the iris. This region contains centres for the adjustment of the

pupil to varying strengths of light, for phonation, for quadrupedal pro-

gression, and for sneezing.

The region of the thalumus is that portion of the brain-.stem where

branch fibres from all the afferents of true sensation entering the central

nervous system meet and then form new relays that spread into the fore-

brain. A si>ecial protrusion of the thalamic region forms the so-called

o-ptic nerves (2nd cranial). An upward protrusion forms the pineal gland

which is reallv a degenerated eye ; a downward protrusion forms the

pituitary gland the use of which is unknown (Fig. 61). The so-called

olfactory nerves (ist cranial) are often described as entering the forebrain;

they are mo.st likelv protrusions from this region. The thalamus contains

centres for guiding body movements by vision.

The forebrain, brain proper or cerebrum consists of two highly con-

voluted expansions or hemispheres. As the grev matter is external to the

white matter the area of grey matter is increased the greater the

intricacy of convolution. The cerebrum has been described as the organ

of consciousness and of intelligence. From the physiological standpoint
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If may be regarded as the organ of memory and of skilled movements.
In all the regions of the central nervous system previously described the
neuron paths, along which the impulses run, are inborn and are probably
not .affected in the animal's lifetime. A dog without a forebrain will eat,

sleep, bark, growl and bite, but it will never associate its sensations. If
fed by a particular man and from a particular vessel it will never link up
the sight of the man or the vessel with the act of eating but will struggle
violently with its keeper until the food is thrust into its jaws. A human
being in a state of complete idiocy is in much the same condition. Into
the forebrain there enter relay fibres from all the afferents which give
sensations and particularly those of sight, smell, hearing and pain. From
the brain there emerge fibres which never pass out of the central nervous
system but proceed, firstly, to the grey matter throughout the whole cord
which controls muscular movements, and, secondly, but to a much lesser

degree, to the various visceral centres. The action of the cerebrum mav be

m 17

^ 10

Fig. 61. Vertical longitudinal section through brain of horse.— i, left fore-
brain or cerebral hemisphere ; 2, cerebellum

; 3, medulla oblongata
; 4, spinal cord

;

5, pons; 7, olfactory '• nerve"; 8, optic "nerve" cut short; 14, corpora quadri-
gemina ; 15, thalamus; 16, pineal gland; 17, bridge (cut across) connecting the two
cerebral hemispheres; iq, pituitary body. (After Hagemann.)

looked on largelv as an interference with the reflex mechanisms of the rest

of the C.N.S. ; some of the fibres start or augment, a great many can
check reflexes ; other fibres can set muscles acting in a particular combina-
tion and sequence that would never occur in any reflex at all. These last

mentioned, which have to do with skilled movements, show increasing

development the higher the animal is in the evolutionary scale. When the

heart's action is increased by fear, when the saliva and gastric juice are

.^ecreted on merelv seeing preparations being made for a meal, we have

two of the manv instances of the action of the forebrain on visceral

leflexes.

We mav regard the nerve paths (or the synapses—see Chapter III.) in

the forebrain as being sensitised so that the passage of a particular group

of impulses produces an actual physical change and allows subsequent

impulses to pass more readily along these paths. This is the physical

basis of memorv whereby past experiences are registered and to it we may
ascribe also the fact that " an act repeated becomes a habit " &c. An
animal possessing a cerebrum can guide its conduct by its own previcjs

eirors and successes, whilst human actions can be regulated not only by

these but also bv the experiences of others properIv communicated, by

true reasoning, and by ideals. But bereft of its forebrain an animal is a

pure automaton whose responses to stimuli are predestined and predictable.
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SILOS AND SILAGE.

I.—NOTES OX LAST SEASON'S WORK.

A'. A. Rxlcuid, Silo Supervisor.

During the financial year ended 30th June, 1908, fifty silos were

erected for farmers. This number is somewhat less than that for the

previous year ; but the diminution is easily accounted for by the abnormally

drv season just passed through in the greater part oi Victoria, resulting

in a lesser quantity of green fodder being produced. However, the

scarcity during the past season w'lW, no doubt, Induce many farmers to

save not only any surplus fodder the\- may have, but sho^w them the

necessity of groiwing green fodder crops and ])re--orving them in the most
economical m;inner, which is through the chaffcutter and silo.

SILO AND PLANT CUTTER AND ELEVATOR UNATTACHED.

It has been the experience of the Department that in many instances

a farmer will not launch out e\en to the extent of a preliminary deposit,

to secure a silo at cost price, on easy terms, unless he sees that he has

sufiicient material wherewith to fill it. Opportunities are often lost by

waiting, and it would be perhaps better for ihe stock, ;:nd also the

stockowner, if he first secured his silo'; then he would ha\e a suitable

place for conserving his surplus green fodder wlien it was a-\ailable.

The capacities of the silos built during the past season have ranged

from 45 to 130 tons, and in every case the owner has only been sorry

that he did not conserve more of the same succulent, milk producing

material. The animals that have benefited mostlv have been the dairy cows,

and these were kept in good milking condition and were ready to give

the dairyman the benefit of the earliest part of the present season.
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Lambing ewes have also benefited greatly where silage has been fed,

as can be seen from the reports of the sheep owners who fed silage. The
silage stimulates the ewes to produce a good flow of milk, the result

being a healthy fast-growing lamb.

The principal crop used up to December, 1907, was oats ; the
varieties being Algeriao, Calcutta, and varieties of white oats. Mixed
crops such as peas and oats, barley and oats, have also been con-
verted into silage with even greater success than the single crop, the
reason being that the food constituents were more varied. It is doubtful
whether winter cereal crops have been used for silage to the same extent
in any countr\ as in our own State. The fodder crop which has given the
best result is maize, and there is no doubt that this crop, where it can
be grown successfully, is specially adapted for the silo, on account of
the small acreage required, and also because of the solidity of the stems
of the plant, which, by not harbouring any air, helps to a great extent

to reduce losses and so save valuable food material.

It is interesting to note the increasing number of silos erected by
farmers apart from those instances where the assistance of the Department
has been given. The majority of these are overground, and are built on
the principle adopted by the Department, namely, the circular wood
and iron t\ pe whirh has been found to be the most serviceable. Numerous
concrete silos, both solid and hollow walls, have been built and also a

number of the type known as the "Russell ''
silo.

The effect that a silo has in awakening interest in the surrounding dis-

trict is very noticeable. Perhaps the most striking case is in the Pcowong
district. Early in the present year, an 80-ton silo was erected for Mr.

J. R. Mathleson, and filled from an area of 4 acres of maize. The
operations of filling and emptying the silo ^\ere closely watched by

surrounding dair\men, with the result that four farmers within a short

radius of this silo have applied for Departmental assistance, and silos

will be built to hold the growing summer crops. Mr. Mathieson has

since decided tO' erect a second silo of a 100 rons capacity

.

Since June last six farmers have doubled dieir fodder conserving

capacity by building a second silo.

A striking instance of the value of silage in the Western District is

worthy of mention. Messrs. Sa\in Bros., of Macarthur, first erected a

60-ton silo, the capacit}- of which was soon increased to 100 tons. The
returns of milk supplied to the factory from the same cows for the month

of June, 1907 and 1908, were ^5 and ^^25 respectively. Of course,

allow-ance must be made, owing to scarcity, for an increased price for the

milk, but nevertheless the difference in the amount is striking and leaves a

wdde margin due to the fodder saved in lhe silo. JSIessrs. Savin Bros,

have now erected a second silo of 100-ton capacity.

Useful Hints in Filling.

Endeavour to secure the crop when it contains as much nutriment and

natural juices as possible. Generally speaking, this is attained with

\vinter cereal crops w'heh the grain is well formed l>ut still in the milky

stage ; with maize, sorghum, and the like, when the grain is formed

and in the glazed stage.

Set the chaffcutting plant well, paying some attention to the elevator

which should be set up squarely and attached to the chaffcutter so that the

material will run directlv into it without unnecessary openings for
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chaff to escape. The elevators supplied by the Department are built

to carry the material up the bottom floor, but can be worked to carry

on either top or bottom floor.

A shute inside the silo will be found of great advantage because

it will keep the heavy and light stuff together and so help to produce a

more uniform sample. Bv means of the shute the material can be made

to fall where required, so making the spreading and trampling easier and

more comfortable for the man or men inside. Bricks or short lengths of

wood will be found to be the most handy material to weight the silo with,

as they can be taken up by the elevator when driven slowly after all the

material is in and the silo capped with 12 inches of damp straw chaff

or cavings. The material during filling cannot receive too much trampling,,

especially around the iron.

Reports by Farmers.

The following are extracts from reports on silos built by the Depart-

ment. Thev will be of interest because they come from practical men
who have realised the value of saving green fodder for the months of

scarcity.

Mr. Thomas Mason of Warrenheip writes:

My silage was made from a mixed crop of wheat and oats. I cut the stuff

with a mower and carted it straight into the silo, spread it thinly over the silo

and trod it well. I think we filled it up about 7 or 8 times before it thoroughly

set. I put 7 acres of crop in the silo, but none of it was chaffed ;' about 2 feet

on the top was mouldy. I used no weights but let it settle down and put about

a ton of straw chaff on top and made it wet and trampled it tight. After the top

2 feet it began to get better, but the cows ate it all. There was about a foot

around the sides a little mouldy but they ate every bit. I am going to chaff

every bit next time as I believe it will be better chaffed. If I had the means
I would have another erected at once. I believe that it would be better if we
could weight the silage as I find that the bottom is far the best. I shall try and

devise some, means of weighting this year. I find that my 25 cows will eat two-

silos empty from March till October and not get too much. Our silo holds 60 tons.

The Department strongly condemns fllUng the &\\o without first

chaffing the material, the reason being that by chaffing the material can

be packed more tightly thus excluding air and saving food value. Also,

the material is more economically hnndled when feeding; Mr. Mason'.s.

experience agrees with this.

Mr. T. iNIalone of Corop gives his experience :

Re silo. I was satisfied about it, but unfortunately the season came so bad

that I had to feed out the silage before it was matured. It was just getting good

as it ran out. I consider I had about 80 tons and expect to erect another silo before

long. I managed to keep all my stock in fair order but we are having a bad

time at present. Thev don't take too kindly to straw stacks after having eaten

up the silage.

Mr. J. R. Mathieson of Drouin writing in Jun.e. says:

At jjresent we are milking 20 cows. Our 80-ton silo was filled by the beginning

of March with maize taken' from 4 to 45 acres to fill it. We are now feeding

20 cows at the rate of 4 kerosene tins per cow per day. Fresh-in cows get a little

bran mixed with it. The results are beyond expectations. Our cows received a

check before the silo was started but on taking to the silage they came back to

their milk and put on condition, looking sleek and well fed
_
in the roughest of

weather. I may mention that all milkers are rugged. Fresh-in cows are making
up to 12 lbs. of butter per week, which proves the value of ensilage as fodder

for dairy cattle. We are so delighted with the results that we are ordering a

second one to be put up this year. We are satisfied that it is the only way to

conserve fodder for any length of time. There are two points which we would
like to impress on any one filling a silo for the first time ; rst, that it cannot

receive too much trampling, 2nd, that the chaffed maize on falling, into the silo

wants to be well mixed as the heavy stalks are inclined to fall strai!7ht down
m one spot and the lighter stuff in the shape of leaves, &c., elsewhere. We would
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like to mention our appreciation of the services of Mr. Rvland, Silo Supervisor,
which were most valuable and instructive. We hope that our success may lead
others to follow as we have had many to see the silo and silage.

The shute mentioned previously will overcome the second point
mentioned by Mr. JNIathieson.

Capt. A. H. a'Beckett of " Ballintrae," Bunyip, writes in July,
1908, as follows :

—

I have been taking ensilage out of my silo for about a fortnight, feeding it

to cows and horses, about eight in all. The silo was a little over half full with
chaffed maize cut about seven-eighths of an inch long. On opening up the silo

there was about four inches of loss through insufficiency of weight on top. I have
not come across any mouldy patches. I used green saplings cut in foot lengths
to the extent of three and a half tons for weighting. The loss around the edges
was about ten inches; the only way I can account for this is through the lighter
portion or leaves working to the outside and consequently requiring more trampling.
I omitted to say that I put about a foot of straw under the wood blocks. I find
the ensilage to be excellent. My idea of weighting the silo is very convenient, as
the blocks can be put into the silo by means of the elevator. As the blocks dry
they can be used for firewood when finished with,

Capt. a' Beckett's experience points tO' the advisability of the shute
in the silo ; the idea in weighting is a splendid one, more suitable perhaps
to the farmer who has his own saw bench. The length of the blocks
need not be limited to i foot as the space between the slats of the elevator
will easily accommodate lengths up to 22 inches.

Messrs. Addinsall Bros, of Macarthur give the following report :

—

We filled the silo with chaffed Algerian oats mixed with about same quantity
of trefoil. We were about seven days in filling it. We trampled it well and
filled to within a few inches of the top. The remaining 5 or 6 inches we filled

with wet chaffed barley straw. We weighted some time after filling, with 3 or
4 tons of stones. We fed the silage to forty cows, also occasionally to two or
three horses. Ensilage lasted about seven weeks. It kept the cows in good
condition, also kept up the flow of milk but did not increase it. We commenced
feeding in February. We find that ensilage is indispensable in this district for
February and March. About a foot or more all around the side was mouldy,
though there was very little real loss as the cows ate the lot. There were mouldy
patches in or near the centre too, which we attribute to putting the stuff in too

dry, having had it cut in the paddock too long. We were late in the season getting

the silo erected, though we started filling the minute the elevator was up. About
5 acres of crop filled our silo ; the crop was heavy, off volcanic soil. We do not

consider that our silo had quite a fair show, and we have every confidence of

doing better this year, by starting to fill earlier.

The experience of the Department corresponds with that of Messrs.

Addinsall Bros., namelv, that the material will become mouldv in the

silo if it is too dry when put in. Watering during filling is a slight

pre\'entative : but it is best to cut the crop before the natural juices are

lost. Messrs. Addinsall Bros, have now doubled their fodder-conserving

capacity

.

Mr. H. G. Bvrne of Bvrneside writing in June last, gives his ex-

perience :
—

The ensilage is first class. On account of the great shortage of feed, I have
to use it sparingly so as to make it extend over this month and a part of next.

1 should certainlv have lost the greater part of my stock were it not for the silo,

or provide food at a price which would run me to an expense that would at least

be equal to their value. Horses are very fond of it, and as well as cows are fed

twice a day. As the cows are fed in the milking shed, there is no waste whatever.

The crop used for Mr. Byrne's silo was maize and amber cane grown

(->n irrigated land. The value of his silo may be seen by his remarks.

Messrs. J. McCallum & Sons of Kaniva reporting regarding their

silo say :
—

We filled the silo with 40 tons last November ; first Calcutta oats, next some
Bonanza oats, and finished up with some wheat, wild oats and thistles, Szc. The
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latter did not make good ensilage as I think they were on the dry side. Calcutta oats
made the best ensilage. We put a foot of straw chaff on top and then put on a

layer of old sleepers. There was some damaged on top and round the sides, but
on the whole it has been satisfactory.

We started feeding the cows with it about the middle of February with fair

results. At the beginning of April we started feeding 300 ewes before lambing.
The results would have been better had we started earlier. We were highly pleased
with the results. Our lambing results are much better than our neighbours, who
have been feeding on hay. We intend filling to the top this coming season.

It can be .seen that silage can be u.sed for either cows, horses or sheep.

The ex|>erience of Messrs. McCallum and Sons with lambing ewes is

interesting, .showing the value of silage over a dry food lite hay.

Mr. F. Shackleton of Thorpdale in an interesting report says:—
The silo was filled about the second week in December. Algerian oats, cut in

the " doughy " stage, were chiefly used. The best silage was made from a paddock
that had been sown down with cow grass and alsyke, using oats as a cover crop.
Owing to scarcity of labour only one man could be spared in the silo, with instruc-

tions to trample evenly all over. A bag shute was used to prevent material
spreading. The following day after filling it was covered with old bags and aboui
200 kerosene tins of earth were pulled up with block and tackle, and spread as

evenly as possible. The silo was opened earlv in February. There was about

5 inches of waste on top, and occasionally mouldy at edges for 2 or 3 inches
wide, but mostly good right to walls. There were not two bags of waste from
edges until within a foot of the bottom, when there was a strip around the silo

about 2 feet wide to i foot in height, presumably caused by air getting under the

iron. It was fed to 27 cows—between 40 and 50 lbs. per day with a L'itle bran.
W^ith the exception of four, the cows had been in milk since August. In February
and March they gave an average of 2 gallons per day, and the average test was 5.0.

This silage was finished by the middle of April. I then chaffed up 4 acres of

maize (drilled and horse hoed) ; the crop was only fair. Fed from silo whilst cutting

was in progress, and was not weighted in any way but fed straight away. No
waste, splendid feed. Cows are all in s])lendid condition, and will mostly be in

early in August ; are now (June) being dried off. The silo is <a thorough success

and makes a dairy farmer independent of the seasons to a great extent, and from
my experience increases the return per head from 25 per cent, to 30 per cent.

^[r. Shackleton ran speak with authority as he keeps records of each

indiyidual cow's miik by Ayeighing and testing.

Messrs. Condon Bros, of Thorpdale give their experience :

—

The material used was green oats which we filled and trampled right to the

roof, let it stand 24 hours, put on a layer of winnowings of oats wetted, then

4 tons of earth. Time taken to fill three days, 19th to 22nd December. We opened
it on the igth of February and were disappointed to find a good bit bad on top,

also about 6 inches right round the wall to the ground, also a good few mouldy
patches through it. We fed 36 cows on it for 71 days, and we were greatly dis-

appointed to find we had only about 355 tons instead of 60 tons, as some of the

experts reckoned.
The feeding value was satisfactory, but as to it being mouldy round the wall,

we cannot give any reason for it except the thin wall. We think the cold air

round the outside is the cause of it.

Messrs. Condon Bros. ' experience points to considerable loss around

the walls and mouldy patches through the silo, although, accordins- to the

letter, the material was trampled. The theory about the cold air may
be correct, but experience with an iron silo weatherboarded on outside

proves there is still waste around the edges. In the Department's

opinion the material for filling in this case was too dry. The crop when
seen bv the silo supervisor some days previous to filling was reported on

as then readv and Avas drying fast. Doubtless there is more w^aste with

cereal crops than with other crop, such as maize, sorghum, &x.

Farmers desirous of having silos erected upon the Departmental terms

must apply in accordance with the following form, copies of which can
be obtained on application to the Secretary for Agriculture, Melbourne.
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APPJJCATION FOR THE CONSTRUCTION OF A SILO.

190 .

T/te Secretary for Agriculture, MelboKme,

I hereby npply for the construction of a Silo and of an Elevator to fill same,
and I hereby agree to comply with the conditions set forth on back hereof.

Signature—
Witness to Signature—

P.iRTICfl.ARS TO BE FURNISHED AS FAR AS POSSIBLE.

Name of Applicant in Full—
Name of parish and No. of allotment—
Postal address

—

Nearest or most convenient railway station—

-

Distance from station—

•

Capacity of silo recjuired—

-

No. of Stock to which silage is to be fed : Cows

—

Sheep

Crops projjosed lo be grown for silage

—

No. of acres

—

Make and No. of chaffcutter

—

Diameter of cutter spindle—

-

Size of horse-works—

-

Steam or oil engine

—

Make and horse-power

—

Proposed filling arrangements—

•

Proposed method of pavment—In full or on terms as set forth in conditions

—

Conditions.

Before the erection of a silo is commenced, the applicant must either pay in

full the amount claimed by the Department of Agriculture as the cost of supplying

and erecting the silo, or he must pay one-third of such amount in cash, and lodge

two promissory notes each for one-half of the balance, payable at 12 and 24 months
respectively. Should the property on which the silo is erected be sold at any time,

the balance of cost unpaid shall become payable forthwith.

The applicant must cart the silo material from the nearest railway station to

the site ; must meet the builder when advised, convey him to the work, board and
lodge him and provide him with the necessary assistance (three men) while building

—four to six days.

The green fodder must be chaffed and the silo filled and weighted under the

supervision of an officer of the Department, or in accordance with instructions

issued by the Department. Full records must be kept of the results obtained from

feeding the silage and a report made to the Department.

Special arrangements may be made for the erection of silos of a class other

than those listed below.

Notes.

The ordinary horse-works and chaffcutter are suitable for cutting and filling

silage.

The silo should be well white-washed inside with a thick wash made of lime

and skim milk. This can be done each evening after filling, the silage serving as

a scaffold.

The crop should not be cut until it has reached the proper stage of maturity.

Trample the silage as much as possible, especially round the sides, keeping the

centre high.

Fill in not less than 5 feet and as much as 12 feet per day.

When filled, put on a 12-inch layer of chaffed straw well wetted, and load over

whole surface with 3 to 5 tons of earth, stones, or other convenient material.

It is better to chaff the green stuff on the day that it is cut.

Keep the bottom hoop clear of earth and rubbish.

See that the bottom of each stud is supported by a brick or suitable stone.
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Details of Capacity, Measurements, and Cost.
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Pits with two vertical sides are excavated by scoops to a depth of

10 feet in the centre, 15 feet wide and 90 feet in length, leaving a gradual

slope for entrance and exit. Into these excavations the surplus fodder is-

carted, the loaded drays going over the material already deposited, and

discharging their loads where desired. The fodder being treated at the

time of my visit consisted principally of wild oats, barley grass, and a

fair percentage of trefoil. The latter is a valuable constituent of the

silage as its food value is considerable. At this time of the year barley

grass in its natural state is not only useless as feed, but a nuisance, and a

menace to the sheep. The obnoxious seeds are rendered palatable by the

fermentation they undergo in the silo. The material is cut with mowers,

raked into rows, and carted with a minimum of handling to the pit.

Even when the material is piled up above the surface level, the drays still

traverse the fodder already stored. It is a most interesting sight to see

the teams climbing the steep inclined plane on the unstable material for

a footing. This constant traffic on the accumulating mass is of great

service in consolidating it and thus excluding air—an important feature in

sviccessful silage making.

-r
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otherwise when silage is being made in the pits. The objection that seepage
will find its way intO' the pits and so destroy their contents, is robbed of
its significance here, for a stratum of loose sand is met with a few feet

below the surface providing ample drainage. Where the ground is of such
a nature as to hold water, a small well is sunk in the lowest part of the

fit. This is covered with slabs or even filled with straw, and has proved
eminentlv satisfactory.

So convinced is Mr. Hay of the value of the silage that at the time of

my visit 15 large pits had already been constructed and others are con-

templated. These will store something like 3,000 tons. In one paddock
31, men were actively engaged with the necessary machines and hor.ses in

providing for the future. Handled in large quantities in so methodical a

manner, the cost per ton is low.

Last season will long be remembered as one of the most serious that

the pastoralist and farmer have had to contend with. Owing to the

deficient rainfall there was a very considerable shortage of fodder.
Excessively high prices for hay and chaff ruled, and stock literally died
b\ thousands. Those flocks and herds that were kept in anything like

condition cost their owners almost fabulous sums. By means of a little

forethought and such provision as has been described, Mr. Hay not only
saved his stock, but kept all in excellent condition. This is evidenced bv
the fact that during the height of the drought, large drafts of fat bullocks
were sold at highly remunerative rates. While there was no natural

fcibage 7,000 weaners were kept in splendid condition for several months
at a minimum cost on silage. There was no break in the wool, and their

growth was satisfactory and rapid. Working bullocks doing i i hours
di'ily of heavy excavation, actual 1\- put on condition on their ration of
silage, and enabled the teams to be reduced on the same work. While
other less provident pastoralists were expending enormous sums for fodder,
often of an inferior kind, or were renting grazing' rights in remote districts,

Mr. Hay had already provided, at moderate cost, the necessary foodstuffs

from his own land. This not only enabled the stock to tide o\er rom-
fortably a most trying period, but the estate was not robbed of the fer-

tilising influence (which can hardly be overestimated) of large numbers of
I'erbivorous animals.

No farmer or grazier is safe unless he has at least six months" fodder
conserved for a period of emergency. Stored in the form of hay, there

is imminent risk of loss bv fire, and material can be*utilized for silage that

is utterly unsuitable for hay. In a season of luxuriant growth there is

considerable risk of grass fires when the herbage becomes dry. Stored
uiuler the conditions described these risks are avoided, as the rank growth
i= removed and saved. The results afford a striking object lesson. Bv
bitter experience—that deare.st but best of all teachers—we are gradually
learning and ere long such methods of conservhig fodder will become
general and usher in the pastoralists' millennium. The writer's thanks are
heartily tendered to Air. H. A. Hay for much valuable time given, and
I'seful information so courteously imoarted.

III.—SILAGE FOR DAIRY CATTLE.

/. .S". McFadzeaii, Dairy Supervisor.

Every form of life that we have any knowledge of is luiilt up of

countless small living m,asses of micro-organic or protoplasmic formation
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which are called cells. A growing plant is no exception to this rule, and
throughout its whole structure there is a continuous circulation of air, and
a fluid which we know as sap, and which performs some of the func-
tions of blood in the animal. This sap convevs to the growing plant the food
which is drawn from the soil 1;\ its roois ; and from which is i,ailt up,

f;rst the framework of the plant itself, and finally the flower and seed
formation by means of which the plant or some variet\ of it will ultimately

be reproduced. When a plant is either cut down, or approaches maturity,

the circulation of fluiil throughout its system ceases; the leaves and .stalks

v.-ither through evaporation of moisture; the cells within it die; and, in

the ab.sence of the sap, the fibrous material of both leaf and stalk becomes
drier, harder, and less eas\- of dige-^tion bv animals.

Xo fodder is relished so much by stock as the fresh spring pasture

that is forced into rapid growth by the seasonable combination of warmth
and moisture in the soil. Its appearance is synchronous with the natural

breeding season of herbivorous stock, w,hen the young animals require the

heaviest milk flow. The mature stock then also' again begin to make flesh,

and to store fat in their bodies as a reserve against the more scanty food

periods of late autumn and winter. No amount of dry fodder can take

the place of this green food. It has a wonderfully recuperati^e action

on animals that have become low in condition; and its in\igorating effect

is upheld bv the still more strengthening and sustaining properties of the

herbage as it matures and ripens its seed. The animal is thus better pre-

pared to withstand the strain of any shortage of food tO' which it may later

on be subjected bv seasonal conditions. Green food therefore is the natural

precedent, as well as the accompaniment, of robust health and a good

milk flow in the- dair\- cow; and the farmer who does not make provision

to keep his cattle supplied with green food throughout the whole of the

year is not doing justice to his herd or consequently to himself. In localities

which are favoured with early autumn rains, or where irrigation by any

means is possible, this annual dearth of green feed does not so generally

occur ; but over the larger part of Victoria a full supply of succulent fodder

during the late summer, autumn, and winter months is onl\- possible where

fodder crops or grass, cut green, have been preserved in the form of

ensilage.

Ensilage is a term used to designate green fodder that has been pre-

served in bulk in such a condition that its original succulent condition

and feeding proj^erties are retained. When therefore ensilage is fed to

stock, approximately the same results are obtainable from it as from the

same weight of the fodder when it is freshly cut or of grass when it is

g;azed.

This method of preserving green fodder has been known and practised

for verv manv } ears past ; and, while it has not yet received the widespread

attention from stock owners in Australia that its value warrants, yet

piobably in every district of the State there are .some who have ]>roved

b\- practical test the inestimable value of ensiled fodder for all stock. The

scientific investigation of the process of ensilage making dates back to

1875 when Goffart published the results of some successful experiments

with silage carried out by himself in France; and since then the use of

the silo in its various forms has become gradually more common throughout

Europe. America, and Australia.
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The most complete information to date on the subject of ensilage

making in Australia is that furnished by Dr. Cherry, Director of Agri-

culture, in the Year-Book of Agriculture for 1905.*

This State is fortunate in being practically sure of a good growing
.season each spring ; and it therefore rests with every dairy farmer to cul-

tivate enough land each season that will enable him to harvest whatevei

quantity of fodder will be sufficient to keep his stock up to their full

measure of productiveness throughout the whole of the ensuing year. It

is estimated that a cow will annually consume from 12 to 18 tons of green

fodder if it is obtainable; but, as in normal years fully half of this feed

can be gathered by the cow on any fair pasture land, the providing of

about 8 tons yearly of ensilage for each cow should suffice for all require-

ments. It is only a very medium crop of maize that does not yield more
than this weight of fodder per acre if properly cultivated ; and in favorable

situations and seasons from two to three times this amount is frequently

Jiarvested. As a general and safe estimate therefore it may be taken that

the systematic cultivation of an acre of ground for green fodder for each

cow kept, and the storage of the crop as ensilage, will enable every dairy-

farmer to keep up a regular milk supply from his cows from year tO' year.

Almost every plant that is useful as fodder in its green state can be

preserved as ensilage; and even the coarser grasses, and thistles, that are

inferior in quality, or not easily gathered by stock, and are thus seldom

eaten by them except under forced conditions, will make into fairly profit-

able ensilage when sufficiently abundant to be easily harvested. It cannot

be claimed that ensiling improves the nutritive composition of any fodder.

All that can be looked for under the most favorable conditions is that the

material will come out of the silo as good in the way of nutritive properties

and palatability as it went in. What does occur in silage making, how-

ever, is that during the process of fermentation the hard and fibrous

structures of the plants become softer and more easy of digestion ; and

therefore, whatever feeding value is contained in a coarse fodder is made
more easily digestible when it has been ensiled. In the latter case also the

plants would be harvested when in the fittest stage for digestion ; whereas

iTiore often they are past that stage before stock have occasion or will

endeavour to use them in their natural state. In putting down as silage

any extra soft or immature fodder, it is as well to allow it to wilt to a

partially dry stage before chaffing it ; or else it should be evenly mixed in

Avith some less juicy material ; otherwise there will be an excessive flow of

sap from the silo as the fodder settles.

Ensilage is made by the exclusion of air from a bulk quantity of green

fodder by close packing; and its quality is mainly dependent on the com-
pleteness with which the bulking process is effected. Green fodder when
cut and exposed to air either dries up or rots, according to whether the

air has free or only partial access to it. As already stated, most grasses

or fodder plants in an advanced stage of growth can be made into ensilage

;

and the best feeding results are obtained when the material preserved is cut

in the stage just prior tO' its ripening. There is then sufficient of the plant

juices still present in the stalk to uphold its value as a succulent green

fodder ; and, with the flower and seed formation well advanced, the plant

will then have within itself all the constituents that make it most valuable

as food for stock.

* Year-Book of Agriculture for 1905, 448 pp. This work, written by the

•officers of the several branches of the Department, contains information on general
farm and orchard work. Obtainable from all booksellers, or direct from the De-
partment. Price, Cloth edition, 3s. 6d., paper 2S. 6d.

;
postage 8d.
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Oats and maize are the principal crops that are cut for silage in

Victoria ; the former in the north, the latter in the southern districts. As
a. general farm practice harvesting an oat crop to the silo can hardly be

considered the most remunerative method of obtaining a return from the

ground cultivated. An oat crop can be harvested as either hay or grain

;

and, as such, if the quality is right, can always be profitably disposed of

if not required. A maize crop on the other hand can be most profitably

dealt with on a dairy farm either as green fodder or ensilage; for when
harvested for the grain, the dried stalk is past its best as stock food.

Maize is also the crop from which the greatest bulk of green fodder per

iicre can be harvested in Victoria ; and therein its value lies. The method
of storing it so that it can continue to serve the purpose of a green fodder

is the best for the dairy farmer. It grows, and is harvested, when most

other crops are past maturity, and when the pasture grass is drying up

;

therefore it is as green fodder, available during the summer season when
the natural pasturage is scanty and past its best, that maize is so valuable

on the dairy farm.

Many dairymen make some portion of their oat crop into ensilage in

order to guard against a shortage of green fodder occurring before their

maize crop is matured. No doubt in some years this is absolutely neces-

sary ; but it need not be so if more maize had been grown the previous

year, and more silo accommodation provided for it. A fair maize crop
Avill return three times the weight of fodder per acre that can be gathered

from a green oat crop ; and when both are in a .similar state of maturity

there is little apparent difference in their feeding value. As a general

thing, therefore, the crop planted for ensilage making should be maize

;

and enough ground should be reserved from which to harvest the full silo

accommodation each year ; and the silo accommodation should be suflftcient

to hold a full year's supply of not less than 5 tons per cow. If it pays to

make provision for five months' ensilage supply from the heaviest yielding

crop, it must be equally profitable to make full provision in the same
way for all that is required ; and onlv sufficient oats need be grown to feed

the horses and act as a stand-by for young stock should the pasture fail.

Only in the absence of sufficient silo' accommodation therefore will it be

found most profitable to make oaten ensilage ; or when an exceptional

shortage of the previous maize crop renders it an absolute necessity. The
a.bundance of wild oats in the wheat growing districts and the assistance

the silo affords towards keeping the cereal crops clean, as well as the

difficulty in some seasons of growing amber cane or other summer crop

Avithout irrigation, explain whv the cereals are so frequently made into

silage in the north.

As the exclusion of air in ensilage making is obtained by the close pack-

ing of the material, the chaffing of the crop before filling it intO' the silo

is an advantageous procedure. By giving extra care to the filling and
tramping down of the material good ensilage can be made from unchaffed

fodder ; but, as the particles of fodder in settling become more or less

glued together, unless it is put in in fairly short lengths, it is not handy
material to either get from the silo or use in stall feeding afterwards.

Thus, while with long stalked fodder, cutting out with a hay knife is

necessars-, the chaffed material can be easily raked or forked off the top

;

and as such is not only an easy fodder to handle but it is in handy
condition for mixing with chaff, bran, crushed oats, pea-meal, or in fact

almost anv other fodder as desired.

The tramping or otherwise evenlv and solidlv pressing down the chaffed

fodder over the whole surface while the pit is being filled has been
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repeatedly mentioned as the secret of successful ensilage making. The
f^ist result of close packing or heaping together of green fodder is the
generation of heat within the material, which is caused by the chemical
activity of the still living microscopic cells in the plants. As this action

diminishes, if the material has been properly packed, the heat subsides

;

and the fodder is consolidated mainly by its own weight, and is preserved
U'definitely. If from any cause air is allowed tO' remain within, or after-

wards gain acces.s, to any portion of the silage, the process of heating

through oxidization continues. It it cannot be checked the oxidation or fer-

mentation process will continue to develop until a state of putrefaction or
rottenness is reached. Air is necessary for the continuance of this increased
fermentation ; and it will take place wherever and whenever air has access

to the material. Where the surface of any ensilage is thus exposed for a

few days the material putrifies or becomes rotten, and moulds form to the

depth the air has reached. Such damaged material is of inferior quality

and is unsafe for horses. When a silo^ is filled, or is to be left untouched
in the process of filling for more than two days it should be at once covered

in some way to check this fermentation. A layer of almost anv damp
materia] such as weeds, chaff, or bagging wetted, will serve this purpose
if sufirciently deep, or weighted to prevent the admission of air.

While the science of ensilage making has so far developed that the

process under ordinary conditions presents very little uncertaint) , there are

still some variations in the general quality obtained in the product that call

for some comment. The making of sweet and sour ensilage in various

degrees, and the loss in some cases of a small i)ortion of the fodder that

is adjacent to the silo wall, have both given rise to much difference of
opinion. This science of ensilage making has developed during the last

decade to such an extent that the terms sweet and sour silage as we know
them now have not at all the same significance as they formerly possessed.

I'l the early years of ensilage making there were only two kinds of silage

recognised, sour and sweet; and of these only the sour was suitable for

fodder. What was then known as sweet silage was the discoloured and
partly decomposed material which from exposure to the atmosphere had
lost its acidity, and its usefulness as fodder. More advanced knowledge
of this work has however resulted in the making of a much better quality

of ensilage at this present date; and that even to the extent of rendering
tne one-time best or sour silage now only a second class product. There
;ire now three definite stages recognised in ensilage making, and the quality

of the product varies in accordance therewith. These are malting,

acid fermentation, and decomposition,. Silage fermented only to a stage
short of souring or acid formation is known as sweet ensilage. When
acidity has developed the product is classed as sour ensilage. The decom-
posed material (the old-time sweet .silage) is recogni.sed as such, and should

be regarded as of inferior quality. A farmer producing silage of this

de.scription should make up his mind to do better next year.

A crop in its most suitable stage—that is when it is approaching

maturity—if it is properly dealt with, will make into a first class ensilage.

Both its flavour and aroma will \y^ such that it is easily disthiguished as

sweet silage; for in it fermentation has not developed to the stage of

acidity. Dr. Cherry definitely states, in the article previously referred

\o, that the lower the maximum temperature obtained the better qualitv

will the ensilage be. A minimum of heat from fermentation will be
obtained when the crop being dealt with is approaching maturitv ; for there

is then a smaller proportion of the plant cells in the active or living stage ;
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and it is under tliese conditions that sweet ensilage—tlie best ensilage—is

made. With the higher and longer sustained rise in temperature more
cr less acidity is developed in the ensilage; and as this change, which is

patent to our observation, is also a chemical change th;it alters the com-
I)Osition in the direction of reducing the feeding quality or the material,
the production of sweet ensilage is the more economical. The souring of
silage may arise from several causes, such as from ensiling the fodder in

a too immature stage ; from too quick filling ; from the material not being
pioperl) tramped or packed in; or from any other cause that may increase

tile temperature in the silo—a high temperature being the antecedent of
de\-elopment of acidit). In general practice it has been found that about
6 feet is a sufficient depth of material to fill into the. silo each day if a
minimum temperature is to be maintained ; a greater depth tending towards
ircreased heating.

Where any decomposition occurs near the wall surface of a silo it is

usually the result of want of care in filling ; this being the place where the
work of tramping or pressing down is usually most neglected. If the
material is not tightly packed at the wall, air must gain access to the

adjacent material, and some loss will result. If the walls of the silo' were
constructed of particularly porous material, such as soft brick, and built

above ground, a little loss might occur over the whole wall surface; but
the porO'Sity in such cases could usually be checked by the application to

the inner w'all surface when the pit is empty of a cement wash or a coat

of hot tar, to which pitch has been added at the rate of i lb. to the gallon.

In the filling of a silo a very heavy pressure obtains on th: wall surface;

t'U+ with the cooling and settling down of the mass this pressure diminishes,

till the material becomes a solid body moTe or less independent of any
support. When this has taken place any carelessness in filling that has

allowed for the admission of air between the silage and the wall will be

followed by the decomposition of some material at that place.

In opening the silo, and using the ensilage, the same principles must
be observed as in filling and closing it. Xo more fodder should be taken

out each day than can be used. The required quantity should be taken

off evenlv and regularly from the top of the silo; and, if feeding the

ensilage should be stopped for even two days, what remains in the silo

should be as carefully covered again as before. The using of the fodder

flom the side surface of a bush silo is also undesirable ; and should not

he attempted unless all that is in the pit is certain to be used without

a break ; for it is almost impossible to cover up a side surface if once

e xposed ; and moulding and decomposition of the exposed silage will result.

To clean ground fouled with weeds without loss of time there is no
irore profitable way than to make a sowing in the autumn of mixed fodder

such as peas and oats, or rye and tares, for green stuff; and then to

follow it up, when harvested, by a maize crop with summer cultivation.

The green stuff should be harvested for ensilage before the weeds have

.«eeded out ; and, under the fermentation in the silo, the germinating

power of all weeds is destroyed. If the maize is then sown in fairly wide

drills—as it should be, in order to obtain a plant rich in feeding value

—

and the intervening ground kept well stirred throughout the summer, there

should be verv few weeds to interfere with a succeeding crop.

Where there is a choosing between maize and any of the cereals as a

crop for ensiling the balance must be always in favour of the maize on

account of the greater yield. In considering maize ensiling versus hay

growing for dairv stock there is absolutely no comparison in returns obtain-

able, evervthing being in favour of the maize.



736 Journal of A^ncultnre. [lo Dec, 1908.

The advantages of having a quantity of green fodder chaffed and stored
i?. silage for winter use are many and obvious. To have to go to the field

for a load of fodder and get it into the mangers on a wet dav is a task
under any circumstances ; and Avhen the ground is soft or when the horses-

are required for other work it is very satisfactory to know that the cows
can be well supplied with little labour from a store of succulent fodder
close at hand. The possession of an ample supplv of ensilage unquestion-
ably makes towards improved dairy returns, while also allowing of the
general work of the farm being more systematically and expeditiously
carried out. Succulent fodder practically insures a good milk yield; and
only in very exceptional cases can thig be obtained- throughout the autumn
and winter months without the use of the silo.
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flowering begins in August, and usually lasts at least two months, the

capsules continuing to ripen until Noveniber or December, before which
time the leaves have died down. The seeds germinate mostly early in the

following season when the soil is moist, some may retain their vitality

apparently for a few year's in the soil.

The ripe corms when crushed yield relatively large amounts of fine-

quality starch. They are eaten by pigs and cockatoos, which in some
parts have cleared whole districts more or less thorO'Ughly.

Eradication.—The plant is a sun-loving one, preferring hard, dry,

more or less bare, unshaded groiind, vegetating in winter time and resting

during summer. Poisons are utterly useless, as with nearly all weeds.

Cultivation soon suppresses it, winter wheat, followed by farmyard
manure and potatoes, being especially good for the first two years; but

a green fodder crop is equally good if it is up early in the year, and stands

over winter. Poncing off and resting a portion of the pasture each winter

will aid the grasses greatly in suppressing the weed. The treading of

stock on wet ground is very bad for any pasture, if the soil is given no
chance to loosen out and become porous again. The spread and damage
done by this weed is mainly due to improper pasturage methods. All

continually grazed and cropped pastures steadilv deteriorate, especially

when the practice is added of collecting ajid carrying away the droppings

to cultivated land, instead of spreading the droppings and loosening the

soil by the aid of scarifiers. Pasture land which is divided into paddocks
by good wind-proof hedges, rested from time to time, enriched with

humus instead of being robbed of it, and kept open and pervious by the

use of scarifiers, will not be troubled by onion grass to any great extent,

will have a less tendency to become tussocky, and will carry twice the

amount of stock that one large paddock with continuous grazing and
cropping would do. Further, the difference in carrying power will be

even more pronounced in times of drought than in winter time.

When the leaves are quite young stock will browse on the onion grass,

but they are not foind of it, and as soon as the leaves become adult they

are so tough and wiry that the stock often pull up the sods, or draw out

their own teeth. Statements are current that lambs eating the leaves

become paralysed, and that cockatoos after eating the underground corms

become stupified as with a narcotic, but the statements lack scientific

confirmation and appear to be based on scanty and not altogether trust-

worthy evidence. Experimental tests are needed.

Stock Roads and Waste Places.—The latter should wherever possible

be covered with trees, preferably quickly growing and closely planted

timber trees. The same applies to the former, except that in many cases

closely planted acacias would be preferable. They suppress the weed

completely, give shade and protection without overshadowing the road too

much, yield useful products, bark and wood, and advi greatly to the

beauty of the roads.

Lawns and Cricket Grounds.—Frequent and close cutting during the

growing period, and as long as any flowers appear (May -October) will

exhaust the underground corms and prevent the formation of fresh seed.

If the ground is trodden and baked hard by trampling in all weathers

it must be loosened, a top-dressing of well-rotted stable manure applied,

and not rolled too heavily. Romulea does not like light porous ground

fairly rich in humus. It prefers ground which is dry in summer time

but moist in winter.

14125. 2 A
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Parasites.—K fairy ring fungus which forms brown irregular circles

in the grass, also grows on and destroys the bulbs, but they soon reappear
in the grass behind the rings, and the fungus does more harm to the
pasture than it does to Romulea. Loosening the soil, and the addition
of lime aid in keeping down the fungus.

The plant is proclaimed for the whole State.

TOOWOOMBA CANARY GRASS.
The So-called " Phalaris commutata."

Alfred J. Eivart, D.Sc, Ph.D., F.L.S., Government Botanist and Pro-
fessor of Botany at the Melbourne University.

This fodder grass has recently been largely advertised as the king of
ail winter grasses. It is stated to have been lirst introduced into Aus-
tralia by jNIr. R. Harding, curator of the Botanic Gardens, Toowoomba,
Queensland, to whom credit is generally given for its introduction and
distribution. Mr. Charles Ross, manager of the State Farm, Westbrook,
Queensland, however, informs me that it was introduced into Toowoomba
over twenty years ago, when the late Mr. Way was curator of the Botanic

Gardens. The seed was received with about sixty other grasses from the

Agricultural Department of New York, U.S.A. All the varieties were lost

but this one, which existed in out of the way places, such as hedgerows and
rabbish-heaps. Mr. Harding drew Mr. Ross' attention to this grass four

or five years ago and gave him a root. Recognising its value he (Mr.

Ross) at once began to propagate and distribute it. Hence, as is often

the case, the credit of introducing and spreading this grass is not solely due

to one man but is to be apportioned amongst several.

" Phalaris commutata,'' is a native of the foothills of the Alps, and
other parts of Italy. Mr. Webb, in the Sydney Daily Telegraph, 17th

June, 1908; stated that this Italian gra.ss was imported from America for

the Toowoomba Experimental Farm in 1884, with a lot of other grasses.

On account of great drought none did any good and they were thrown

away on a rubbish-heap. Some years afterwards a beautiful grass was
observed doing well where the roots had been thrown. This was "Phalaris

commutata. '

'

In the Agricultural Gazette of New South Wales, 1908, page 849, a

number of reports from the different agricultural stations are given in regard

to its utility for grazing and fodder purposes. The reports are very con-

flicting, but on the whole it is agreed that it grows well in winter, and up

to about December when it seeds. The stems are then rather hard, so that

if it is to be used for hay it must be cut early while fresh and green.

The flat, succulent leaf is readily eaten by stock, including sheep. Since

the plant is not only a perennial but also seeds freely, it should maintain

itself well, even under continued grazing. In any case, however, it has

still to be shown that it is superior to all or any of the fodder grasses

already known and in common use. For permanent pastures it is, for

instance, not certain whether it is any better than Phalaris minor, a well

and long known species of the same genus.

For some time, the National Herbarium has been in doubt in regard

to the correctness of the name given to this plant. The Kew Index

makes Phalaris commutata, Roem. and Schult, a synonym to Phalaris coeru-
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lescens, and at one time it was thought possible that the plant might

prove to be a cross between Phalaris coerulescens and Phalans arundi-

nacea. Specimens were sent to Kew Gardens, and to Professor Hackel.

The director of the Royal Botanic Gardens, Kew, writes that the plant

received for identification is Phalaris bulbosa, L. (1755) (synonym, Phalaris

nodosa. I.. (1774). Phalaris commutata, Roem. and Schult, is, according

to Bertoloni, a composite species described from the base of a specimen

of Phalaris bulbosa, and an inflorescence of Phalaris minor. Phalaris

bulbosa is a well-known native of the Mediterranean region, but I can find

nowhere any account of its properties or usefulness as a fodder grass,

and in general the genus Phalaris appears to be of more value for its

seed (canary seed) than for fodder or grazing purposes. In any case it

is doubtful whether the grass would be a suitable one for rotation farm-

ing, so that trials in this direction should be conducted with caution.

Professor Hackel writes to say that he considers the plant to be a r.ew, un-

described species intermediate between Phalaris bulbosa L. and Phalaris

arundinacea. L. From the latter it is distinguished by the want of sub-

terranean scaly-leaved runners, by the wing on the keel of the sterile

glumes, W'hich is, at least 0.4 millimetres broad, (in Phalaris arundinacea

it is wanting or minute) and by the absence of the three sterile glumes,

which are present in Phalaris arundinacea. The same character dis-

tinguishes it from Phalaris bulbosa, which has also much broader wings

on the keel of the sterile glume and which has three to four bulbous

lowest internodes of the culm. The name of " Phalaris commuiala " was

given by Roem. and Schult, to a plant gathered near Genoa (Italy), and

described as having a bulbous culm and the wing of the keel of the sterile

glumes denticulate (like that of Phalaris coerulescens and minor). It is

possible that Phalaris commutata is a synonym of Phalaris coerulescens,

but Bertoloni savs that the specimen was combined of the vegetative parts

of Phalaris bulbosa and the inflorescence of Phalaris minor. IModern

Italian botanists have suppressed this doubtful name.

Professor Hackel proposes to give the name of Phalaris stcnopiera,

to this grass, on account of the very narrow wing on the keel of the

sterile glumes. There is, therefore, a difference of opinion betw-een

two weighty authorities as to whether this grass can be referred to- an

existing species {Phalaris bulbosa) or is an entirely new one, but both

agiee in suppressing the name of '^ Phalaris commutata." If Pro-

fessor Hackel is correct and we are dealing with a new species, the ques-

tion arises as to its origin. Its free powers of seed production point

against a hybrid origin, and we have no guarantee that the seed

originallv imported was pure, or in fact, that the plant with which we
are dealing was actually derived from the imported seed at all. The
gap of four or five years between the apparent loss of the seed and the

reappearance of the plant on a rubbish-heap is a big one, and gives room
for manv possibilities.

The convevance of a plant of mixed affinities from one country to

another by making its seed develop under varied conditi^ons of environ-

ment is especially likely to render it liable to sudden saltatory variations,

such as de Vries found capable of producing new^ species in Oenothera

(the evening primrose). Whether w'e are dealing here also, with a similar

case of the sudden evolution of a new species is diflficult to say and can

cnlv be determined bv the cultural experiments, which Professor Hackel
now has in progress. If the characters on which he relies remain constant

2 A 2
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and run true to seed, it will be difficult to avoid the conclusion that

we are dealing with the sudden evolution of a new species induced in a
plastic stock by the action of a pronounced change of environment.

No species of Phalaris are native to Australia, but we have no informa-

tion as to the origin and purity of the seed originally received from the

United States. In all probability it came from a number of individuals

which were not all precisely alike, and possibly were in some cases

strongly dissimilar. The plant which succeeded in surviving in the struggle

for existence on the rubbish heap would naturally be the strongest and
best suited to extreme conditions. For the present judgment must be

suspended, but the name of ^^ Phalaris commutata " must be at once sup-

pressed, and can be replaced for popular purposes by Toowoomba Grass or

Toowoomba Canary Grass, or Queensland Canary Grass, while we still

need more precise information as to whether this grass is really superior to

those already known and widely used for fodder and winter grazing. Old
lamps are sometimes more valuable than new ones, even outside of fairy

tales.

Mr. Bailey, Director of the Botanic Gardens, Brisbane, writes to

say that so far he has not received authentic Queensland-grown specimens
of " Phalaris commutata.'' Of two specimens received one proved to be
P. arundinacca, the other P. nodosa {P. hiilbosd). From Mr. Alexander,
ot Brighton, and from other correspondents, we have received plants of
undoubted Phalaris canariensis which appeared among the crop of
''Phalaris commutata.''' This is all evid.^nce tending to show that Too-
\\oomba Canary Grass is a mixed hybrid, which tends to revert to its

parent forms. We shall be indebted to cultivators of this grass if they
would note and forward for examination any abnormal plants with dif-
ferent heads to the rest which may appear among the crop. It may be
possible in this way to definitely and decisivelv determine the real nature
or origin of this grass, and whether it is (r) a variety of an existing
species {Phalaris hulhosa L.), (2) a double hybrid

'

{P. canariensis
arundinacca), or (3) a new imdescribed species {P. stenoptera Hackel).

THE ORCHARD.
James Lang, Harcourt.

During the month the weather has been unusual 1\ dry. The strong
drying winds have cau.sed the evaporation of a lot of moisture from the
soil, and as from present appearances the dry weather is likely to continue,
it is therefore very needful that the ground should be kept stirred and free
from vveeds in order to conserve all moisture possible. The fruit crop is

not going to be as heavy as was at one time anticipated. Apples and
pears have thinned out very much more than they usually do at this time

;

still there will be a good crop of these fruits. With some varieties the
thmnmg out w^ill be an arlvantagfe, as the fruit will mature to a much tetter
size than if there had been ani over crop, more especiallv should the
season prove dry. Cherries are now being gathered for market. The crop
will be light, many of the varieties not setting so well as usual; in some
districts frosts cut them a good deal. Apricots and plums will also be
light. This is very disappointing as the trees bloomed well and gave
promise of a good crop, and in the case of plums a heavv crop of fruit.
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The frost was responsible in many districts for the light crop of plums.
Peaches will be about an average crop. Strawberries are now coming into

the market, and are more plentiful than they have been for some years.

There will be a large surplus of apples and pears for export, and
growers should make arrangements for shipping space sufficient for their

requirements as early as possible. If this is not done at once growers may
find a difficulty later on in securing the quantity of space they may require.

The space available is limited, and not nearly enough for requirements.

All growers should ship a portion of their apples in order that a
remunerative price may be obtained. The larger the quantity shipped the

better for the local market, which will be relieved of a large quantity of

apples which would otherwise be sold locally at a very low price.

Spraying for Codlin Moth should be carefully attended to. To neglect

this means a large percentage of grubby apples, reducing the quantity

of marketable apples ver\- considerably. If Black Spot should make its

appearance on any of the trees, spray at once with Bordeaux mixture.

This will keep it in check and prevent its spread.

SHEARINCI SHED FOR FOUR SHEARERS.
/I. S. Ke?iyon, C.E., Engineer for Agriculture.

Several requests having been made for information regarding the

planning and construction of small shearing sheds, the complete working
drawings, specification and quantities of a shed suitable for four shearers

are here given. Copies of these are now available and may be

obtained on application to the Secretary for Agriculture at the cost of

Five shillings per set.

The accompanying illustrations show plan, section and elevation only,

and give a fair idea of the dimensions and arrangement. The framework

of the building is constructed of hardwood on redgum stumps and sole

plates, and the walls and roof are covered with 26 gauge corrugated gal-

vanized iron. The level of the floor is 2 ft. 5 in. above ground level to

allow the sheep droppings to be raked out from under the pens, and to

insure a free circulation of air under the floor. The floor area is 60 ft.

by 25 ft. one half of which would be occupied by the shearers and sheep,

and the other half by the wool-clas.sers. The half to be occupied bv the

shearers is divided into a shearing board and pens. The area of the

shearing board is 20 ft. by 9 ft., giving a space of 9 ft. by 5 ft. for

each shearer, which allows sufficient passage way for the boy carrying

the wool and the tar without inconvenience to the shearers. At the back
or the shearing board are two catching pens which will hold 24 sheep each,

one pen supplying two shearers. The catching pens are connected with

the shearing board by a hinged door furnished with a strong spring. The
door opens on to shearing board, which enables the shearer, after catching

his sheep to back out. when the door will immediately close by means of
tne spring as soon as the shearer is clear of it. In the wall opposite
each shearer is a port hole, closed by a sliding door, through which the

sheep is passed- into the counting-out pen after having been shorn. The
shearing board is lighted by two lifting sashes, each 4 ft. 6 in. wide
by 2 ft. 6 in. high. In addition to the two catching pens are two filling

pens to hold 24 sheep each, and a sweating pen to hold 80 sheep. The
pens are divided by railings 3 ft. 6 in. high and are connected with one
another by light strong gates. The gates are secured at one of the bottom
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corners by a hx)lt, round which they work, Ijeing lifted by the upper corner

diagonally opposite to the bolt and working in a guide. This gate can

be opened or shut with ease, no matter how full of sheep the pens may
be. The pens are ventilated by means of louvred ventilators, the louvres

of which can be regulated to suit weather conditions. The floor joists of

the pens are covered with 2 in. by 2 in. battens spaced 2% in. centres. The
battens have their upper angles slightly chamfered and one side bevelled

so that the droppings can easily pass between them to the ground below.

The floor joists of the remaining portion of the shed are covered with

6 in. by i^ in. tongued and grooved flooring having the nails well punched
and the boards cleaned off. The divisions between the pens and shearing

board and the pens and wool classing portion are sheeted with 6 in. by

I in. lining (in order to obstruct the sheep's view of these parts of the

building and consequently keep them quiet) and have only two rails. The
remaining divisions have four rails and are left open. To prevent the

sheep when closely packed in the pens from being caught against the studs

of the outer walls, two horizontal rails are planted on to the studs, the

top rail being fixed about the height of a sheep.

The wool classing portion of building contains along one side a space

for storing pressed wool, four bins for fleece wool each 6 ft. by 3 ft.,

one similar sized bin for stained wool, and a belly picker's table with a

6 ft. X 4 ft. bin alongside. The space on this side for storing pressed

wool may be used for extra bins if necessary. On the other side is a

space for storing pressed wool, and a piece picker's table with a 6 ft. by

4 ft. bin on each side. In the centre space are the .skirting table, classing

table, and wool press. The studs at the back of bins are lined with 6 in.

X f in. white deal, tongued and grooved and beaded, of which material

the bins are chieflv constructed. All these fittings are arranged in the

most convenient positions for their various uses. Ample space is left

round the wool press and the skirting and classing tables. This half of

the building is lighted by means of two skylights giving a good top light

on to each table and into bins. The tables are constructed of Oregon,
with battened tops and rounded edges of deal. The battens are if in. by

I in. on edge, spaced i^ in. centres, with top rounded.
There are three doors to the building. A small hinged door for

general use of those emploved in the building, is placed in a po.sition

convenient both for shearers and wool classers. A large sliding door is

placed at each end of the building. The doorwav at the wool classing

end leads on to a platform for loading wool. The one at the other end
is for ...e entrance of the sheep, and leads on to a battened ramp
connected with a sweating shed which in its turn is connected with the

drafting yards. It is difficult to estimate the exact cost of this building,

as so much depends on the localitv in which it is to be erected. The
price in Melbourne would be approximatelv ^320.

This shed (which is for a flock up to 4,000 sheep) being built in

10 ft. sections, can be easily reduced or increased to suit the number of

sheep to be shorn, without interfering with the general arrangements or

construction. If less than 1,500 sheep are to be shorn, the length of

the building could be reduced 20 ft. bv cutting out half the shearing Ixiard

and the pens behind, and bv taking 10 ft. off the wool classing portion.

This would effect a saving of about ^65. Each additional 10 ft. added
(at a cost of about ;^4o) to the shearing board portion of shed would allow
2,000 more sheep to be shorn up to 8,000 in all without any increase of
the wool classing portion being necessarv nor need the sweating pen be

larger.
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LAMBS FOR EXPORT -CAUSES OF REJECTS.

//. \V . Ham, Sheep Expert.

Farmers in the lamb-raising industry are sometimes disappointed with

the average price paid aiid the number of rejects made by export buyers

each year. Some farmers, and buyers too, hold that these rejects

will do again for lamb raising. If the rejection is on account of want
of condition, owing to the season or bad feeding, it may be so, but if

carelessly bred in the first place then they can never possibly be good
lamb raisers. It is only too plain, however, that when our lambs are

at their primest and in greatest numbers there are not sufficient works or

cool storage to promptly deal with and hold them. Farmers are then

told that the lambs are not ready, and have to wait until their lambs are

past their Ijest in sappiness and quality. At the same time it has to Ije

admitted that with many farmers the fault lies with the breeding of the

lambs more than with the man rejecting them.

Too many farmers breed second quality. Many more spoil their

lambs in the feeding. What they term " stocking up "
is responsible for

much of this, sometimes in tricky seasons through no fault of the farmer

but mo.stly in good seasons when the temptation of luxuriant herbage is

great. Others give the animals no chance by forcing ewes and lambs

to clean out cultivation and fallow paddocks. This condition of things

will always exist to a greater or less extent ; all have tO' learn by experience,

and for those who believe in what they call " a little dealing" the danger

of being caught is always present.

A matter, which up to the present many farmers have not given suffi-

cient thought to, is the secondary result obtained by mating certain breeds

and grades of ewe.; with rams of such a class that the result cannot be

satisfacLor\ . Thick-set sappy lambs st?nd knocking about in trucks and

yards with a mmimum of damage. Lambs when full of grass may look

<\vell in the paddcx:k, but often the dressed carcass shows very little

thickness through the fore-quarter. Lambs of this kind quickly lose

whatever little bloom they may have had when they left the paddock.=:.

Small merino ewes, especially if the fleece is marked by extreme density

and head covering, are best mated to the smaller boned, neater headed 'nd

bare pointed Leicesters. The latter should, however, be shapely and

well woolled, and not some of the thin locked and wasty fleeced sorts that

are all too common in the country. This useful breed is at present

undergoing a mild boom.

Our best thriving breeds are the Downs and the best fleeced of these

are the Shropshires. But when joined with merino ewes, especially the

station culls that the farmer too often gets hold of, these lambs are onlv

second rate freezers at best, for merino ewes are not the best of milk

"ivers. Thev are also the worst of avooI cutters if held over, ps a lot

•of them have to be.

The Shropshire is onlv n fair woolled breed, and these ewes are culled

for being either inferior' or light woolled. Xo rlas> of sheen is less

profitable than cull merinoes, for thev are culled for ill shapes as Avell

as for poor fleeces, and this means ill doers and b?.(l milkers. The lambs

cannot inherit anv useful wool-cutting qualities, and have only the sire

to give better constitutional shape, but this is counteracted h\ the dam

"being a poor doer, and consequently a poor milker.

After all. the ewe has to carry the lamb and then rear it, and as regards

freezin"- lambs, the ewes have more to do with the success of them from

-start to finish than the ram. One starts it, the other finishes it. Good
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sorts of well grown merino ewes should go to thick set, good fleeced

Lincoln rams.

Good sorts of coarse Lincoln-merino ewes should go to good shaped
Downs rams for farmers raising export lambs, and to level made plain

bodied merino rams for woolgrowers.

This country is one of the very best for lamb raising. But all the

natural advantages and best of feed will not make prime quality lambs,
unless they are reared from roomy good shaped ewes and begot by level

made rams of a breed suited to correct whatever faults the ewes are

inclined to.

MERINO RAMS.
{Continued from -page 651.)

The horns of ram lambs should be cut when weaned, an ordinary pair

of bull-nosed hedge cutters answering the purpose. If allowed to go
later they will pluck the wool from each other, especially if they have
to be yarded or fed at troughs in severe autumns. Starlings are often

blamed for such plucks caused by sharp pointed horns, and rats and mice
have been blamed for the same thing when rams have been housed and
penned together in sheds over night. If ram lambs about the age of three

to four months are in the yard for any purpose their horns can then be

cut with a strong pocket knife. They are soft and cut easily.

Close horned rams are an evil, as they are responsible for wethers with

horns growing into the eyes and jaws. Close homed rams are also often

narrow framed. With a special stud ram the horns should stand out
from the cheek from two to three inches, and be as nearlv as possible

parallel with the cheek bone. In full wool there should be room to run

the fingers round easily between the wool and the horn. If a two-tooth
ram shows signs of close horns he will be worse when older. Ugly as

an extremely wide horned ram may appear, he is preferable to a narrow
horned one. The size of horn should be in proportion to the size of the

ram. A light effeminate horn is objectionable and so is a coarse heavy
horn. Extremes in either case are evils.

There are horns showing good breeding, but this varies with age, a
young ram not showing to advantage in this respect beside a four or five

year old.

Before joining rams with the ewes, it is as well to see that their hoofs
are the natural shape. In most sheep districts where there is not sufficient

grit in the ground to keep the feet worn into shape they grow long, and
rams with long toes are at a disadvantage in following up or teasing ewes.

Any deformed feet should be cut into their natural shape, with a strong

foot-rutting knife, or with a strong pair of secateurs.

The wool from about the pizzle should be cleared awav thoroughly,

especially in burry country. It is always difficult to get shearers to clear

the wool thoroughly from about the eyes, tails, and pizzles of ram lambs.
In most cases this ought to be done within a few weeks after shearing.

Where men are available, stud lambs can be gone through in the count out
pens or the branding race at shearing time. However bad thev may have
been left by the shearers this opportunity should be taken to have them
properly cleaned about the tails and eyes.

Rams passed before shearing for carrying an even fleece of the correct
class of combing wool should after being shorn be again run through the
yards. Those that are unshapely and show signs of weakness about the
forequarters should then be finallv discarded.—H.W.H.
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DISEASES OF THE 13L00D AND CIRCULATORY
ORUAiNS.

S. S. Cameron, M.R.C.WS., Chief Veterinary Officer.

Anemia—Plethora—Leukemia-—Hvper^bmia or r'oN&ESTiox— Apoplexy — Ixelammation —Thrombosis —
Emuolism — Dropsy, lEcleiiia, Anasaiea, Ascites, &e. — Tox.emia or Blood Poisoxino, Sapritmia,
SeiJUCcemia, Pjiemia

—

Ukeamia—Jaundice or ItTERcs

—

Kiieumatism—Heart Afkkctioxs—Anelkisii —
Phlebitis.

There are many diseases in which alteration of the blood is a feature,

but there are singularly few affections of the blood per se, that is few
diseases in which the blood alone is concerned, or in which it is concerned
except as a result of other diseases or extraneous influence. Such diseases

as tick fe^er (piroplasmosis) and the various trypanosomiases (surra, nagana,
or tse-tse fly disease, &c.) produce their most marked features on or in

the blood, but as they are due to the introduction of a "contagium" they
will be more fittingly considered in the chapter on contagious and infectious

diseases.

There are however many non-specific and abnormal conditions of the

blood and blood vessels, a knowledge of which is essential to the under-
st.mding of the diseases with which they are associated. To these ab-

normal conditions reference will therefore be advantageous.

Anaamia.

This term means literally "bloodlessness" and indicates a deficiency

of blood ; not necessarily a deficiency in amount but rather a defect in

quality—a diminution in number of blood cells (red or white or both) or

in amount of the oxygen-carrying element, hsemoglobin. After severe

hsemorrhage and during convalescence from acute fevers the blood is

deficient in quality ; it quickly regains normality in quantity, even after

great loss of blood, owing to absorption into it of the required fluid from
the tissues or cavities of the body.

Anaemia is usually accompanied bv a decrease in vital energy. The
pulse and heart's action is feeble and irregular; the visible mucous mem-
branes are pallid ; coldness of the extremities and surface of the body
with a harsh staring coat and tight skin are common features. There
may be loss of appetite and there is more or less wasting of the tissues

so that the animal becomes poor in condition and languid or excitable in

temperament. If there is excess of watery fluid in the blood dropsical

effusions into the skin (called anasarca) or into the cavities and most

depending parts of the bodv (called ascites or drops\ ) mav occ'ir. Such
dropsical conditions associated with anaemia are common in sheep when
affected with " fluke."

Blood tonics consisting of iron compounds (sulphate or citrate of iron)

and vegetable bitters (gentian or cinchona) are appropriate and useful

medicaments in anaemia.

Plethora.

This is the opposite condition to anaemia ; one in which there is increase

of the red and white corpuscles and excess of nutriti^e mater'al. It results

from excess of assimilation of food over waste, accompanied bv high

activity of the blood forming organs. There is fulness of blood, denoted
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by heightened colour of the visible mucous membranes, but not necessarilv
increased vigour either of the circulation or the body generally. The pulse
is usually full and strong and there is a tendency to lay on fat. Plethora
is only untoward when it is carried to excess in which case the tendency
to internal congestions and haemorrhages (apoplexy) and to acute inflam-
matory affections is great.

Treatment should aim at a diminution of the amount of nutritive
material carried into the blood. This may be brought about by limiting
the diet or by giving the laxative medicine. Active treatment of con-
gestion resulting from plethora would include blood letting (see page 6t,
Vol. V.) & \ K 6 .

Leucaemia.

This condition, also called leucocythsemia, is " characterized by a con-
siderable increase in the number of white corpuscles in the blood, by
diminution in that of the red corpuscles, and by changes in the spleen,
lymphatic glands, bone-marrow and other organs." {Green). It has
been but rarely observed in the lower animals. By " leucocytesis "

is

meant an increase of the number of white corpuscles only without any
other change.

Hyperaemia or Congestion.

Hyperemia or Congestion is an excess of blood in the more or less

dilated vessels of a part, and according as it is the arteries or the veins

that are engorged the terms active congestion (arterial hypersemia) and
passive congestion (venous hypersemia) are applied. In active congestion

the engorgement of the vessel with blood is always accompanied bv an
acceleration of flow, while in venous congestion the flow is retarded. Con-
gestion is the premonitory stage of inflammation.

Various organs of the body, particularly the lungs and liver, are liable

to congestion, constituting definite disease of the organs which will be
dealt with along with the other diseases of such organs.

Apop'exy.

Apoplexy in a general sense consists in a rupture of the wall of a

blood vessel Avith exudation of blood. It frequently follows on an exag-

gerated condition of hyperaemia the vessels of the brain and lungs being

most liable. Apoplexy is not always the result of engorgement ; it mav be

brought about by a weakening or diseased condition of the wall of the

blood vessel.

Inflammation.

Inflammation is modemly described as " the reaction of the tissues

to irritation." It is primarily Kowever a process in which a change takes

place in the wall of the blood vessels of the inflamed part and in the

behaviour of the blood in such vessels. The various processes v/hich con-

stitute the phenomena of inflammation are always the result of irritation

;

and it is this fact that irritation is essential which constitutes the diff^erence

between inflammation and other pathological processes, e.g., tumour forma-

ton, atrophy, gangrene, degenerations, &c.
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The successive stages in tiie prcx:ess of inflammation are : Dilatation

of the vessel with acceleration of the flow of blood (the stage of congestion

or hypersemia). The dilatation continues but retardation of flow shortly

commences. This is followed by oscillation of practically stagnant blood

which culminates in actual stasis or stoppage of flow. In severe inflamma-

tion a further stage may be reached, that of thrombosis or clotting of the

blood within the vessel. From the time retardation commences the con-

comitant process of exudation may proceed. Through the stretched but

unruptured wall of the dilated vessel the fluid of the blood (liquor san-

guinis) commences to exude and it may be accompanied by the exudation

or diapedesis of white corpuscles. At a later or more severe stage exuda-

tion of red corpuscles may occur.

Inflammation is always accompanied by certain physical signs, viz.,

redness, heat, swelling, pain, tenderness and impaired function. The
redness and heat depend upon the increased quantity of blood contained

in the inflamed part. The swelling is due mainly to the exudation of

flui'd and corpuscles into the tissues of the inflamed part. Pain and
tenderness are due to the pressure exerted by the exuded material on the

sensory nerve filaments of the part and perhaps in some measure to chemical
irritation of them. Impaired junction is a result of the injury and
lessened vitality of the inflamed tissues and is proportional to the damage
sustained by the functional cells of the part.

There are certain varieties of inflammation which are frequently

referred to in the description of diseases and which therefore it will be

advisable to indicate briefly :

—

(i) Catarrhal inflammation in which the exudate is watery olr

" mucoid" and has little or no tendency to coagulate; a good example is

the inflammation of the mucous membranes of the nasal and respiratory

passages in an ordinarv " cold " or catarrh.

(2) Croupous inflammation, the exudate in this case containing the

fibrin-forming elements of the blood along with white corpuscles so that

it coagulates readily and forms a firm infiltrate in the tissues or deposit

on the surface involved.

(3) Diphtheritic inflammation somewhat similar to croupous, occur-

ring usually on mucous surfaces and differentiated by the fact that the

coagulated exudate never becomes vascularized but quickly undergoes
necrosis or death, forming on mucous surfaces what is known as a " false

membrane. '

'

(4) Serous inflammation occurring usualh' on serous membranes but

also in other tissues when the irritation is slight, and in which the serum
of the blood is alone exuded.

(5) Fibrinous, productive or proliferative inflammation, which
occurs mostly in connective tissues and in which the exudate shows a

tendency to Ix'come organized or vascularized and to develop into fibrous

tissue through the exuded white cells becoming transformed into connective

tissue fibres. Thickenings of tendons, callous swellings, tumour-like

growths from collar pinches and the encapsulation or encysting of tuber-

cular or other growths are all good examples of this variety of inflamma-

tion.

(6) Suppurative inflammation is perhaps not strictly a variety of
inflammation, as suppuration only occurs when the inflammatory exudate
becomes contaminated with suppurative organisms.

Terminations of Inflammation.—Serous and catarrhal inflammations
usually terminate bv resolution, that is, the exudation ceases and



lo Dec, 1908.] Discines of the Blood. 753

the exuded fluid is either reabsorbed by the blood vessels or is removed by
the lymphatic vessels, or, if on a free surface by being discharged from
it. Croupous inflammation may also terminate in resolution, the process
in this case in\olving the solution or liquefaction of the exudate and its

removal by absorption as in the case of serous and catarrhal exudates

;

or ENCAPSULATION may occur by the formation round the exudate of a wall
of fibrous tissue resulting from a zonary productive inflammation.

Caseation, a process by which the exudate and tissues become
changed into a cheesy looking mass consisting of dead cell debris and
organic salts, is also a common termination of croupous inflammation in

some animals and particularly in fowls. The termination of a productive

inflammation can scarcely be said to occur; in that, the newlv formed and
organized tissue is seldom whollv removed. It usuallv undergoes a
shrinking process called cicatricial contraction. Surface inflammation
may end in ulceration, a process in which there is a tendencv to the pro-

duction of molecular death or necrosis of the tissues involved, and which
therefore results in the gradual destruction of tissue.

The TREATMENT and control of inflammation in various tissues and
organs will be touched on wherever inflammatorv diseases are discussed

throughout this treatise.

Thrombosis.

By Thrombosis is meant " the coagulation of the blood within the

blood vessel during life. The product is called a thrombus in opposition

to a coagulum or clot which is the result of post mortem coagulation
"

{Qreen). Thrombosis is most common in veins aiid is usually due to in-

jury or disease of the vessel wall. Rupture, tearing, twisting or ligature

of a vessel will cause a thrombus to form at the seat of the injurv; or the

presence of a foreign body (an embolus) in the vessel will txcile throm-

bosis.

Thrombosis mav result in permanent obliteration and "cording" of

the vessel, as seen oftentimes in the jugular vein after the operation of

blood-letting. Frequently however the thrombus undergoes softening and
is removed by the blood stream without any permanent injury being sus-

tained by the vessel.

Thrombosis of the iliac arteries is an occasional cause of obscure hind

limb lameness in the horse.

Embolism.

" Embolism is the impaction of solid substances, circulating in the

-blood, in vessels which are too small to allow them to' pass. A mass
thus arrested is termed an embohis " (Green). Fragments of thrombi

or of inflammatorv or tumour growths, parasites and their eggs, globules

of fat and of air and masses of micro-organisms are amongst the common
sources of emboli. They are carried along by the current of the blood

stream until thev become blocked in a narrowing vessel or at a bifurcation

or by a vein valve. Acting as a foreign body they cause the formation

of a thrombus which frequently extends both in front and behind as far

as the junction of the blocked vessel with some other through which the

blood is flowing. In small vessels they cause a complete stoppage of the

circulation and hence they have often serious results ; as for example when
the blood vessels of the brain are concerned.
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Dropsy,

CEdema, Anasarca, Ascites, Etc.

Dropsy is a condition in wliicii the lymph or fluid portion of the

bJood is retained in the cavities of the body or in the tissue. The term
CEDEMA applies to dropsy of the connective tissue spaces, while anasarca
is oedema limited to subcutaneous tissues. Of the dropsies of the serous

cavities, ascites refers to peritoneal or abdominal cavity, hydrothorax
to the pleural or chest cavities, hydrocephalus to the arachnoid cavity

in the brain, hydrocele to the cavity of the tunica vaginalis surrounding

the testicle, and hydrops pericardii to the pericardium or heart sac.

Dropsical conditions may occur as the result of local diseases, e.g.,

hydrothorax in pleurisy, and ascites in liver fluke ; or they may be as-

sociated with a general condition of debility as in the cedematous and
anasarcal conditions of the trunk and limbs in low febrile conditions.

{J'o be continued.')

A NEW VEGETABLE PEST.

The Tomato Weevil.

{Desiantlia novica, Lea.)

C. French, Junr., Assistant Government Entomologist.

During the last three months many specimens of a small greyish brown
weevil (measuring about a quarter of an inch in length, with a V shaped
marking on the wing cases and two projections, one on each of the wing
cases) were sent in for identification to the Entomological Branch, the

persons forwarding them stating that these weevils were destroying great

numbers of tomato and other plants at Ascot Vale, Essendon, Preston,

and other places, and they requested information regarding this new pest.

The insects were unknown and specimens were forwarded to Mr. A. M. Lea,

F.E.S., Government Entomologist, Tasmania (he being the leading autho-

rity on Curculionidse or Weevils) for naming, and he replied that they were
also unknown to him. Regarding the specimens as a new species of

weevil he has now named it Desiantha novica.

These insects are simply in thousands in some gardens and destroy

all kinds of vegetables. One grower informs me that he lost eighty tomato
plants in a couple of nights, and that one evening alone he collected 638
weevils in the space of an hour, and in a week he estimates that he col-

lected and destroved some thousands. The insects conceal themselves in

the soil and debris during the day, and at night come out to feed ; they

devour the whole plant very rapidlv, and should they be disturbed or a

light brought near them, they immediately drop to the ground and get out

of sight as soon as possible.

The larva or caterpillar is small, of a pea green colour, and is found
in the soil, usually a few inches below the surface, and when about to

pupate or turn into the chrysalis it constructs a cocoon made of soil, where
it remains for a couple of months, and then emerges as the perfect insect.
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Remedies.

i placed some tomato plants sprayed with arsenate of lead in an obser-

vation box and liberated about 50 of the weevils. They immediately com-
menced to feed and were all dead in less than twenty-four hours. As
the weevils are in the ground close to the plants during the day I would
recommend that the soil be continually turned up and that fowls be placed

in coops close to the plants. By these means alone the pest could be kept

in check.

It would not be advisable to spray such vegetables as lettuce, cabbage,
&c., with the arsenical spray, but if placing poultry as suggested above in

the vegetable garden were carried out this would certainly be beneficial.

Another plan that would capture numbers of the insects is to place a piece

of newspaper under the plants at night, and take a lantern or any light

out amongst the plants; when the insects see the light they will fall on
the paper and can be gathered up and destroyed. All marsh mallow
plants growing on vacant ground adjoining gardens should be destroved,

as the insects live on them and when all the marsh mallows are eaten they

invade gardens and not only destroy vegetable but flower plants also,

pansies in particular being a favourite food of theirs.

Growers are warned against the dangerous practice of spraying lettuces,

tomatoes, and other such vegetables with poisonous spravs (arsenic, &c.),

as the vegetables are frequently consumed before the poison has been

washed off them. The plants may be sprayed in their early stages with

safetv, but when the fruit is nearly formed great care should be exercised

in this matter.

GARDEN NOTES.

/. Cronin, Principal, School of Horticulture, Burnley.

Annuals and Biennials.

Annuals are plants that develop from seeds, mature their growth,

blossom, produce seeds, and die within one year. Biennials differ from

annuals in that two years are required for the cycle from seeds sown to

seeds saved from the resultant plants, the plants maturing their growth

in the first year, and flowering, producing their seeds, and dying in the

second.

A number of plants that are perennial in habit of growth are classed

as annuals by gardeners, and treated as such on account of ease of cul-

ture, as well' as increase of vigour, in the young seedling plant as com-

pared with the growth produced by the perennial after a debilitating sea-

son of growth and bloom. It is much easier and more profitable to raise

pansies, Iceland poppies, and other plants that are true perennials from

seeds each season than to save them during a hot and dry summer. Annuals

are classified as hardy or half hardy, according to their powers of re-

sistance to frost and adverse weather conditions generally. Many kinds

are native to tropical or semi-tropical regions and while they are damaged

or destroved bv the ordinary winter conditions obtaining in the greater

part of Victoria will endure considerable heat and sunshine, if supplied

with sufficient moisture.
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There is a decided and merited increase latterly in the culture of manv
of the most popular annual and biennial plants, their presence in most gar-

dens, when well grown, insuring a display of bright or sweetly perfumed
flowers during the greater part O'f the warm season of the year, when the

more permanent occupants are devoid of blooms. In response to the de-

mand that has arisen for young plants for transplanting, nurserymen i

various parts of the State have devoted considerable space and time to the
raising of the most popular lines, and a trade in annuals, &c., has been
built up in recent years that returns a large revenue to those engaged in

it. This trade has been facilitated by the excellent parcel post arrange-
ments, it being possible to obtain yomig plants, in fresh, vigorous, con-

dition when properly packed, in any part of the State, from nurserymen
located in the metropolis, or important provincial towns.

Raising Annuals, &c., from Seed.

Nurserymen and proficient gardeners experience very little difficulty in

raising plants from good seeds, but the novice often fails on account of

ignorance of the necessary conditions for their propagation. The first con-

dition necessary towards success is good fresh seed, it being as reasonable

to expect to get a chicken from an addled egg as a plant from a seed that

has lost its germinating power through old age. Seeds require a moderate
moisture and warmth to insure germination, and also comparative absence
of light and presence of air in the soil. A well tilled and finely divided
loam or a light sandy soil, fairly provided with humus, supplies the

requisite conditions generally. Good drainage insures soil aeration, and
the soil co\ering that is placed over the seeds, the necessary exclusion of

light.

Many annual plants will not thrive if disturbed by transplanting,

mignonette being an example. In such cases the seeds should be sown
thinly in the garden beds; but the majority of kinds transplant well and
it is generally most convenient to raise the plants in small beds, boxes, &c.,

and, when they are sufficiently large, to transfer them to their flowering

quarters. A few shallow boxes and a small quantity of light porous soil

is often the only equipment of some of the "small" trade growers, and
it is astonishing what large quantities of plants are raised in such places

during one year. The boxes are perforated and thoroughly drained by
placing about two inches of coarse ashes over the bottom, then the soil

is placed in them and pressed fairly firm. The surface is made smooth
and even and the seeds sown evenly and thinly and covered with light

sifted soil to a depth agreeing with the size of seeds. Very fine seeds

should be merelv covered, those moderate in size, which includes most
flowering annuals as stocks, phlox, &c., to a depth of about half an inch,

while larger seeds such as sweet peas, large sunflowers, &c. , require to be

covered by at least two inches of soil to insure sufficient moisture to soften

the seeds and promote germination. The soil used should be damp, but

not wet or sticky, to sow the seeds on, but the covering soil should be
rather dry.

No manure is necessary to the germination of the seed or the wel-

fare of the voung plant until it is transplanted, and it is often on account

of the use of organic manure or fertilisers in the seed beds that failure has

resulted. More sturdy and hardy plants are raised when the soil is com-
paratively poor and dry- The roots of such plants are more fibrous in

character than those of plants grown in rich soil and liberallv watered,

and can be transplanted with a good prospect of success, if the soil that they



758 Journal of Agriculture. [10 Dec, 1908.

are transplanted in is in good condition and supplied with plant food.

Watering seed beds is also a frequent cause of failure. If the soil is

moderately moist, little, if any, water is required until the plants appear,

and in case of palpable need of water it should be applied gently through

a fine rose nozzle. A heavy, splashing, watering will produce a caked
surface through which the young tender plant cannot penetrate.

Soil Preparation and Planting.

The secret of the cultivation of the fine flowers seen at exhibitions is a

thorough preparation of the soil. It is commonly the fate of annuals to

be planted in poor, cloddy, soil that has been robbed by large shrubs or

trees of all moisture and plant food it contained. Under such conditions

poor results are certain, but if a position is selected free from root in-

vasion and in good sunlight, and the soil is deeply worked and well man-
ured, and afterwards cultivated and watered when necessary, strong plants

and fine flowers will develop if the variety is a good one and suitable to

the place.

A succession of plantings of \arious annuals may be made while moder-

ately moist conditions prevail in spring, the best results being obtained

from plants that have been set out fairly early while the soil and the air

were moist and the weather cool. The plants should not be allowed to

grow in the seed beds or boxes until they are drawn and weakly, but

should be transplanted when about an inch or slightly more in height, if

the kind is capable of resisting the climatic influences likely to occur. Suffi-

cient room should be allowed for each plant to enable it to attain its maxi-

mum size. A very common error is to plant closely to "cover the ground"
quickly. The plants consequently are starved and, if such is the cultiva-

tor's ideal, it would be waste to purchase seeds or plants of good kinds

or varieties. To prolong the season of blooming, the flowers of free seed-

ing annual plants should be cut as sewn as they are fading, thus prevent-

ing the formation of seeds which would quickly terminate the flowering

period if permitted.

Selection of Kinds.

Individual taste and local conditions generally determine the choice of

all plants. In the case of annuals and biennials, the cultivator has a wide

range of plants and reeds to choose from and should be guided in a great

measure by results obtained locally. Among the most valuable and popu-

lar annuals are :—Sweet peas, phlox Drummondii, cornflowers, poppies,

larkspurs, coreopsis, mignonette, lupins, sweet sultan, sunflowers, nastur-

tiums, stocks, nemesias, asters, zinnias, .salpiglossis, cockscombs, amar-

anthus, Sturt's desert pea, various e\-erlasting flowers, and annual grasses.

Biennial plants worthy of culture include :—Foxgloves, Canterbury bells,

wallflowers, stocks of the Brompton class, leptosyne, &c.

Flower Garden.

As the foliage of daffodils and other spring flowering bulbous plants

dies the bulbs should be lifted, if such is the intention. After being cleaned,

the bulbs should be stored away in a cool dry place until planting season.

If the bulbs are to be replanted in the same situation, the soil should

be thoroughly broken up, and new soil added' and well worked in. A
dressing of bonedust may be incorporated with benefit.
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Dahlias intended for the culture of exhibition blooms should be planted

during December. In the metropolitan district, from the middle until

the end of the month is found most suitable for planting green plants

from pots. When planted at that time the blooms are produced from mid-
March until the cold weather arrives. Care should be taken that no plants

harbouring red spider should be permitted to grow near dahlias. In such

case the dahlias are sure to be attacked and in normal summer weather it

is a most difficult matter to eradicate the pest.

Chrysanthemums will require to be thinned to a few shoots where large

blooms are desired, and the selected shoots tied to stakes. From four

to six shoots may be allowed to each strong plant growing in the open
ground, while three are sufficient if the plants are weakly. In hot dry
positions, a mulching of cool stable manure will materially assist the plants

to develop strong sturdy groAvths. Newly planted roses should not be

allowed to suffer from drought. A thorough watering, followed by sur-

face cultivation when the soil is drying and the application of a mulch of

manure immediately, will afford the plants sufficient moisture for several

weeks.

The latest batch of gladioli .should be planted about the middle of the

month. The plants will bloom after the heat of summer is over and make
a good display during the autumn. A liberal dressing of stable manure,

well worked into the soil about eighteen inches below the surface, is most

beneficial to gladioli, but no manure should come into actual contact with

the corms.

Kitchen Garden.

Lateral growths should be removed from tomatoes as they develop. The
leading growths should be tied to stakes and, when the fruit is setting

freely, water should be applied liberally if the weather is dry and warm.

Where the larvae of the tomato moth are noticed to be attacking the young

fruit the plants should be thoroughly sprayed with Paris Green or other

arsenical wash. Application of spray washes of a poisonous nature should

not be applied after the fruit is about half developed.

Seeds of French beans and various saladings should be sown to pro-

vide a succession. The surface should be stirred frequently to con-

serve moisture and prevent weeds from growdng. Young crops must be

thoroughlv watered as the need arises.
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BACCHUS MARSH POULTRY FARM COMPETITION.

Report and Awards.

//. ]'. Ha-ickins, Poultrv Expert.

In 1902 the first practical step was taken by the Department of Agri-
culture to deliver a series of lectures on agricultural topics to the farming
community of Bacchus Marsh. The lectures and demonstrations extended
o\-er 30 da\s and an average attendance of over 50 was maintained.
Amongst the subjects dealt with was that of Poultry Breeding and Man-
agement. As a result of the success which attended this and subsequent
efforts and to still further develop the interest in poultry culture, two
special prizes were recently offered by the President and tTie Committee
of the Bacchus Marsh Agricultural and Pastoral Society. The competition
was limited to farmers residing within a radius of 20 miles of the local

show grounds. Whilst judging, I was accompanied by the President,

Capt. Billinghurst.

The first farm visited was that of Mr. Robert Alkemade of Coimadai,

7 miles from Bacchus Marsh. This farm, which occupies about r\ acres

on a south-westerly slope, is well sheltered and neatly laid out with 4 pens

of 50 X 20 feet each. The divisions are made of 3 x 2 hardwood posts,

6 feet high, with three battens of 3 x i hardwood—bottom, centre and

on top. The lower portion is closed with 3-feet palings, with an equal

width of wnre mesh on top, attached to the centre and top battens. It

is well to point out here that a top rail is not necessary or advisable as

it encourages the birds to fly on to it, causing serious losses during the

breeding season.

The houses, which are portable, are well constructed, have vermin-

proof perches, are scrupulouslv clean and are white washed throughout but

lack that uniformitv of design which appeals to the critical eye. This

is especiallv noticeable in the first pen. The house in the centre of the

second pen is much better. Five feet distant from it will be observed a

well designed egg house, raised 18 inches from the ground and divided'

into three partitions^ dark and inviting to the conservative hen. Exposed

egg boxes encourage the bad habit of egg-eating—the more secluded the

nest, the more the hen will be satisfied and few^ will be found to indulge

in the habit. Although the pens lack uniformity, full credit must be

given to Mr. Alkemade for the many excellent improvements devired by

him.

The water vessel in use consists of a shallow^ square tin placed inside

of a brick covered frame at the back of which is a ventilator, permitting

a cool current of air to pass over the water. Thus, in all weathers, the

drinking w^ater is kept shaded and cool. The pens are provided with

ample supplies of grit, shell and charcoal, suspended in a divided hopper

neatly cut out of kerosene tins. During the heat of mid-summer the yards

are spraved. An illustration of this was given at the time of our visit,

and it w-as surprising how soon the birds took advantage of the cool

sprav bath. The ground being loamy, the\ set to work with feet and'

wings to cool and cleanse their bodies. Spraying may, with advantage,

bo adopted at most of the poultry farms throughout the State as the

hen flea {Menopon pallidum) works havoc if not checked. In the corner

of each pen is a sauare of 10 x 10 for scratching purposes. It contains
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dry litter and it is here tliat the birds have to work for their food. In

the other corner is seen a neat house in which sand and ashes are placed

—

this is the winter dust bath.

The breeds kept consist of Silver and White Wyandottes and Black

Minorcas—all useful birds for utility purposes. They are a nice, even

lot of good type and fair colour and are healthy and vigorous. During

the spring and summer, access is occasionally given to a strip of lucerne

which, being irrigated, provides the necessary green fodder.

To sum up Mr. Alkemade's farm. It is an ideal spot, is easy to

drain, is replete with almost every detail, is scrupulously clean, everything

is in its place (except in the first pen), and the houses and utensils are

well made. Above all, Mr. and Mrs. Alkemade are enthusiasts. The
area is scarcelv large enough to accommodate sufficient fowls to carry on

poultry farming as a distinct calling. I understand that with the owner

it is more of a hobby than a business concern ; at the same time, great

credit is due to him and the farm is worthy of a visit from those inter-

ested in poultry culture. It is admitted that many keep poultry as a hobby,

but what better tonic can a man or woman have than the care of farm

animals? To the housewife, it breaks the monotony of indoor life; to the

children, it fosters a feeling of love and svmpathy, and makes men and

women of them. Would that the average farmer encouraged his boys and

girls to make home life more acceptable by Aviculture or floriculture.

Returning from Coimadai, and close to Bacchus Marsh, we drew up

at Mr. Casper's homestead which would not be classed with the one

already described, althoug^h the methods adopted aie somewhat new.

The pens are made on the hurdle principle, with neat portable hou.ses

which are easily moved on sledge skids. The space occupied by each

pen is 20 X 20. It is wired in top and bottom and as there are 16 birds

kept in each enclosure little or no food is picked up, so they are fed twice

daily. With 50 birds of a first class laying strain of Brown and White

Leghorns, a profit of 40 per cent, on the food cost is being made. Adjoin-

ing the farm is half an acre under crop which will be a great saving

should feed remain at present prices.

Mr. Casper has commenced well. His system is a good one, permittirig

the birds to have a change of ground. Tainted soil usually results in

trouble, and this is obviated on the farm in question.

On the outskirts of the town, Mr. E. E. Palmer occupies a small

area. The accommodation is as yet very primitive; in fact, not fit to be

considered with the others, save for the fine specimens of Black and

Buff Orpingtons and old English Game found there. The latter are of

fair size and in good condition. Although only fair layers, thev make

large plump-breasted table fowls, especially when crossed with Dorking

or Bufl" Orpington hens. It is understood that Mr. Palmer intends re-

modelling his yards. If so, it will be distinctly advantageous to remove

the large shed^ otherwise vermin will be troublesome for years to come.

Large buildings are not required—small flocks and small houses (well

ventilated and facing the east) are requisites when poultry farming. The

more cumbersome the house, the greater the difficulties.

To the south-west, in beautiful undulating country and surrounded by

huge gums, is the farm of Mr. Robert Dickson. It is a pretty farm, greatly

in advance of most of those in the competition. ^\r. Dickson farms

poultrv for profit and he has succeeded admirably, by a wise selection of

site—gentle easterly slope with well laid out pens of 70 x 30 each.

Uniformity has been his watchword and the result is excellent. A feature
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in laying out pens is the avoidance of unnecessary labour in opening two
gates where one is practicable. This has not been overlooked by Mr.
Dickson.

The birds are an even lot, consisting of White and Brown Leg-
horns, Barred Plymouth Rocks and White Wyandottes, from which 85
dozen eggs weekly have been repeatedly marketed. Mx. Dickson is a

believer in the early pullet—hence the dear egg is the one that pays him
best. Cool storage is provided so that eggs may be kept for a period when
prices are low. Adjoining the pens (7). :\re several plots of 3 acres each
under maize, oats, rape and barley.

The incubating' room is cool and well laid out and is white washed
throughout. It will accommodate 50 hens during the breeding season.

Mr. Dickson prefers the Plymouth Rock to the incubator and he has
little difficulty in getting broody hens early in each year, as, in hatching
•early chicks, he is always sure of early brooders. At the same time, it

must not be overlooked that artificial incubation is the most economical
and, where large flocks are required, it is an absolute necessity. A farm
is not complete without poultry, neither is a poultry farm complete without
artificial means of incubation. This is a progressive age—we must
advance with the times and incubators will heln us.

WINTER SCRATCHING PENS FOR EGG PRODUCTION.
(Poultry Farm of Mr. J. Liersch, Werribee.)

The breeding of ferrets is a unique feature on this farm. I saw 22
young ones and Mr. Dickson states that there is a good demand for them
ill payable prices. He also utilizes the ferrets when rabbiting. The
rabbit is the only animal food his birds receive. Last year the rabbit
skins sold realized £fi ; so in this case, at all events, bunny is worth more
than he is usually given credit for.

Another farm visited was that of Mr. J. Lodge, well known as an
exhibitor of Minorcas and Black Orpingtons. He has an area of 5J
acres which is an object lesson in intense culture. Not only poultrv, but
21 hives of bees are kept, yielding 150 lbs. of honey every alternate year.
Vmes produce \ ton of grapes each season. There are also roses of the
choicest kinds, Jonathan apple trees, gooseberries, lucerne, onions, lettuce,
beans and peas—all free from pests. This farm was a revelation to me of
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•what it is possible for a a man to do on a small block by intense culti-

vation. Space does not admit of an exhaustive account of his poultry
pens. Suffice it to say that they are well catered for, good houses,
cleanliness, and shade being in evidence, but lacking in uniformity.

Summary and Awards.
Viewing the whole competition from a practical stand-point, there

are several matters which call for favourable comment. First, the

AN TDEAL BREEDING PEN.

friendly manner in which the competition was carried out ; second, the

spirit of emulation amongst most of the competitors, particularly so with

regard to the breeds kept, /.e., utility first, show birds, second; third,

the attention paid by all to detail ; fourth, the fact that the competition

•^vi^ add a stimulus to the industry.

ARRANGEMENT OF VTARDS ON CORRIDOR PLAN.

In making the awards, I have carefully refrained from allotting too

many points to exhibition birds ; due regard has, however, been given to
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locality, arrangement of pens, suitability of breeds (either for export or

egg production), cleanliness, uniformity, attention to detail, and the prac-

ticability of making the farm a going concern.

The points allotted to the various competitors are as follow:—
Order of Merit.
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No matter what width the pelvic bones may be apart, if a hen is over-fat

she will not be a heavy layer ; and any reduction in flesh below normal
laying condition that has a tendency to interfere with the vitality of the

bird will both check her laying, and cause a speedy contraction of the

abdominal parts mentioned. However, when once a correct knowledge of
the application has been acquired, this combination of fair condition, wide
pelvic bones, and pliability of the skin beneath the fluff, will prove a sure

guide as to whether the bird handled is laying at that particular time. If
hens are carefully looked over at stated intervals, and those found to be
not laying are removed, the drones of the flock will soon disappear ; for

they cannot possibly escape detection.

In a disputation that appeared in the PetaLuma Poultry Journal in

1906, Mr. Hogan—one of the originators of these " systems
"'—is credited

with the acknowledgment that the physical conformation of a hen may
•change according to her condition as much as 25 per cent. One of his cus-

tomers, however, mentions cases where the alteration has been equal to 300

per cent. ; and also refers to a " Hoganized '

' 380 egg hen that went so

much " off " in condition that she showed equal only to about 30 eggs

per year. This statement is quite in accordance with the writer's obser-

vations; and hens that have been proved exceptionally heavy layers by

the use of the trap nest do not, in many cases, support their known ex-

•ceptioned egg-producing capacity by their structural formation at the time

of handling.

When lifting a hen to examine her condition the most handy way to

take hold of her is by placing the hand on her "shoulders" from the

front ; and, slipping the thumb under one wing, and the fingers under

the other, to grasp them at the butts firmly but gently ; the hen can then

l>e handled without any fuss. Then, by placing the other hand on the

fluff or rear part of the bird's body from the underneath side, or by slightly

turning her over, with the tips of the fingers the two pelvic bones which

lie one on each side below and adjacent to the vent can be located. Almost

invariably in a low conditioned bird the points of these bones stand clearly

defined to the touch. As the bird makes flesh they gradually become

covered ; till, in an over-fat bird, there is some slight difficulty in exactly

locating them on account of the thickness of the overlying tissue. The
structure of fowls varies greatly in its formation at this part, some birds

having a much larger space between the pelvic bones than others, even as

chickens ; and others, when matured, having the points of these bones

not more than \ inch apart; others, again, will have them at various

widths, even up to 2 inches. To a practical poultryman who understands

feeding for condition, and who consequently is well versed in the handling

of fowls, the position of these bones, when taken with the bird's general

condition, is a tolerably good guide as to whether she is laying or not. He
can also determine how long it would take to put a part'cular bird into

laving condition if necessary. When from any cause whatever the bird is

not laving, there is almost immediatelv a drawing together and tightening of

the skin, and a closing towards each other of the points of the pelvic bones.

1 here is also a corresponding relaxation in those parts as laying approaches.

As size, age, and breed, all to some extent control the structure of each

bird, the actual width between the pelvic bones cannot by itself be taken

as positivelv demonstrating the laying condition of any hen. Speaking

generally, the bird that is fairly wide between these bones may be looked

upon as a good layer ;
just as one that is wide and deep in the fluff when

viewed from the rear is likewise usuallv considered. The condition of
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the bird can only be ascertained by handling; and without the knowledge
of her condition as drawn from the actual touch, no external appearance
of a hen will correctly indicate whether she is laying or not.

The want of a simple method of culling out the nondayers from an

ordinarily well bred and well-cared for flock has been the cause of much
annual loss to poultrvmen. Trap- nests have done much towards culling

out these drones ; but these contrivances are not suitable for the practical

working of an ordinary farm flock. The periodical handling of the fowls

is a much simpler, and almost as effective a method ; and for general egg-
farming nothing more is needed.

Every hen-house should be built and fitted to permit of the stock being
easily handled at night-time. Poultry are usually averse to being inter-

fered with in anv way in daylight ; but the\- can be looked over at night

with little trouble with the aid of a lamp ; and it is policy to accustom
them to being so dealt with while they are chickens. In this connexion it

is essential that their roosting houses be so constructed that they can be
closed at any time; that the roosts be all on the one level, and not more
than 3 feet from the ground ; and that the houses are kept clean and free
from vermin ; all of which are in accordance with the requirements of

practical chicken raising. Fowls generally moult during the late summer
or autumn months ; and while thev are growing their fresh coat of feathers

egg-production usually ceases. Moulting occupies from six to eight weeks

;

and, unless she is hatching or raising chickens, a hen should be engaged in

laying throughout the rest of the year. Many hens will take an occasional

rest for a week or .so after a long spell of laying; and, unless those rests

are prolonged to the pos.sible detriment of the total egg-yield, no notice need
be taken of them ; but the hen that does not do something towards paying
for her board during any four consecutive weeks—excepting when she is

moulting—should be removed from the flock; and either fed to promote
laying, or be sold for what she will bring. On the farm, the latter course
will be found the most satisfactory way of dealing with non-layers, unless

the price obtainable is below their value as table fowls for home u.se, or
tht quantity to be dispo.sed of is too large to be thus dealt with.

This .systematic handling of the flock will be found very useful in

many ways. The presence of vermin in the sheds will soon become
detected, and their destruction will allow the birds to thrive better. The
result of any change of feed, or the necessity for a change, can also easily

be noted. Incipient cases of sickness have also better chances of being
discovered by such inspections, and with prompt treatment ]os.ses may be
prevented. The non-productive hens should be regularly culled from everv
fl.ock. By careful observation along the above lines their discovery is

easy
; and with their removal poultry-farming speedily becomes more

profitable.

Yours, etc.,

J. S. McFADZEAN,
Dairy Supervisor.

The Index of Yol. YI. will be supplied with the firct number of

Yol. YII., viz.: 11th January, 1909.
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DOOKIE AGRICULTURAL COLLEGE.

The College offers even^ facilitj" to students to become competent agriculturists,
vigaerons, and dairymen. The work is carried out on a large commercial scale, the
ploughing, drilling, manuring, harvesting, threshing, and shearing being done by
students under competent instructors. Over 2,000 sheep and lambs, 150 head cattle,

^0 horses, including stallion, are on the farm.

Fees—£28 5s. per annum, payable half-yearly.

Sessions begin first week in March and September.

LONQERENONG AGRICULTURAL COLLEGE.

One aim of this institution is to till in the gap between the State School and
Dookie, i.e., to take students between the ages of fourteen and sixteen years.

The farm contains an area of 2,386 acres, and is admirably adapted for demon-
strating what can be done in farming with irrigation. There is a large area of the
farm under cultivation, and the orchard and vineyard cover an area of 30 acres.

Fees—Resident, £18 5s. per annum ; Non-resident, £5 per annum, payable half-

jearly.

Sessions begin first week in March and September.

BURNLEY SCHOOL OF HORTICULTURE AND SMALL
FARMING.

The School Course includes regular lectures in Agricultural and Horticultural

Science,Veterinary Work and the Management of Animals, Dairying, Pig and Poultry

Management, and kindred subjects.

Fees—Permanent Students, £5 per annum ; Wednesday half-day Students, £1

i^cr annum.

School year commences second week in February.

LECTURES ON AGRICULTURAL SUBJECTS, 1909.

Agricultural or other Societies wishing to have one or more public lectures

delivered during 1909 are requested to make early application, so as to permit of a

complete syllabus being drawn up. Many of the lectures are illustrated by limelight

views. The hall, advertising, &c., must be provided locally, free of cost, but all other

charges are borne by the Department.

Staff—The Director, and Messrs. Archer, Cameron, Carmody, Carroll, Castella,

Colebatch, Connor, Cronin, Crowe, Ham, Hart, Hawkins, Kenyon, Lee, McFadzean,

Robertson, Seymour, Smith, and Strong.

AGRICULTURAL CLASSES, 1909.

At least forty students, exclusive of school children, must be enrolled at each

centre, the rent of the hall and all local charges to be paid by the Agricultural Society

under whose auspices the Class is held.

As only a hmited number of classes can be held during the year, it is essential

that Agricultural Societies should make early application.

Applications relative to tlie above Institutions, Lectures, and Classes should be sent

to the Secretary, Department of Agriculture, Melbourne. On receipt of Post Card a copy

of the Prospectus of either College will be posted.
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