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IN SPRING AND SUMMER

SPRAY YOUR FRUIT TREES
WITH

McDOUGALL'S

KATAKI LLA
Non-Polsonous Powder Insectlolde Wash,

FOR THE DESTRUCTION OF

APHIDESj PSYLLA (Apple Sucker), RED SPIDER,
CAP8ID BUG, CATERPILLARS, &c.

SAFE-EFFECTIVE-READY FOR USE,

Not only is KATAKILLA the best aU round FRUIT TREE
WASH but it is also unrivalled as a WASH FOR

VEGETABLE CROPS
TO DESTROY

CATERPILLARS, GREEN FLY, DOLPHIN, &c.

NON-POISONOVS-SAFE-EFFECTIVE,

SPECIAL NOTE.—In view of the large demand for Katakilla, and uncertainty with

regard to materials, Growers are strongly advised to secure their supplies early.

SOLE MANUFACTURERS-

McDOUGALL BROS., Ltd.,
66/68, PORT STREET, MANCHESTER.

McDOUGALL'S

THE CERTAIN REMEDY FOR

Parasitic Mangle in Horse, Cattle and Dog^s.
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Certain Destruction
to

Rats and Mice
by the well known preparations

We've got no
work to do. Drnysz Virus,

HfiLLERS Extract ofSquill,

DfiNZO RfiT Killer.
Write for particulars to the Proprietors,

HflLLER LflBORfiTORlES LIMITED
(formerly Danysz Virus Limited)^

325, Botou^h Hi^h Street, London, S.E.I.

ANGLOS
VAP(SMSING

Anglo's Vaporising^ Oil creates
for all kinds of labour-savi

The official fuel at* the Lincoln

Tractor Trials. An,<i;lo's Vaporising Oil,

is ideal for every Farm and Home
l)urpose where reliable fuel for power

needed.

It gives maximum efficiency and is

])articularly suited for f^ngines using

Vaporising Oil /or Ploughing and
General Field work, Sawing, Churning
and Dairy work, Hauling, Grinding

and Threshing. &c. Also for gener-

ating electric light for household or

business purposes.

Use only Anglo's Vaporising Oil,

which gives the cleanest running wit!i

consistent power at minimum cost.

reliable power
ng machinery.

OBTAINABLE EVEBYWHEBE.

ANGLO-AMERICAN OIL CO., LTD., 36, Queen Anna s Gate, London, S.W.I.
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PILCHERS STOPBOT
The Finest Wood Preservative for all Purposes

!

Treating Sections of Army Huts with PILCHERS STOPROT.
(Contractors, W. PATTINSON & SONS, Ltd., Rusking^ton, near Slcaford).

PILCHERS, Ltd., MORGAN'S LANE, LONDON, S.E.

-Sellers ofMilk-

Sell yoar milk to the best advantage. UNITED
DAIRIES (WHOLESALE) LIMITED are always

open to entertain offers of good dairies of milk

delivered London on any line of Railway, or to any

of their country Creameries. Collection arranged

where necessary. A plentiftil supply of churns

provided and returned regularly. Prompt pay-

ments. Send particulars to United Dairies

(Wholesale), Ltd., 34, Palace Court, Bayswater,

London, W.2.

BuyersofMilk
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An Announcement of Interest to
PROGRESSIVE FARMERS, ESTATE
AGENTS, COLONISTS & PLANTERS,
AGRICULTURAL COLLEGES, etc.,

peg-arding-

DRAINAGE AND
IRRIGATION SCHEMES.
A reliable Levelling Instrument is essential

to success in projecfs of even moderate size.

At the same time there is no need to

engage a professional surveyor if yon have
one of our

Farm Levelling Outfits.

Xo skill re(iuiie(l to manipulate, yet

accurate in use.

PRICES
LEVEL, complete in box, with tripod, £8 10s.

Special STAFF, for use with same, £2 16s.

Our Leartet No. 504, giving full particulars,

sent free on reciuest.

T. Cooke S Sons, Ltd.,
Bueking-ham Works, YORK.

%^ To Protect Your^ Farm Implements "V"
— and Property —

USE
CARSON'S

PURE PAINTS
FOR PATTERNS & PARTICULARS WRITE

Walter Carson & Sons,
GROVE WORKS . . BATTERSEA, S.W.11. >>

^1^^ Telephone BATTERSEA 1630 (2 lines). ^fCf^
also at ^tfy\^ BACHELOR S WALK, DUBLIN. %f



iv THE JOUENAL OF THE MINISTEY OF AGB,IGJJJJT\]BE.—Advertisements

THE SCIENTIFIC WAY.
% A Clean Cow Shed means a Clean Cow.
f A. Clean Stable means a Clean Horse.
^ A Clean Kennel means a Clean Dog.

A Sprayed Tree or Field means a Heavy Crop.

The VER3IOBEL ''ECLAIR'^ Series.

No. 6. "TORPILLE " DRY SPRAYER.
In certain districts DRY SPRAYING is becoming increasingly popular.

For dusting or drj' spraying all powders the " TORPILLE " machines are

ideal. Tavo types of the knapsack model are made. In the "Double Action"
type distribution of powder is continuous ; in the Single Action " it is

intermittent.

HAND BELLOWS and LARGE HORSE DRAWN
MACHINES for DRY SPRAYING are also made.

WATCH THIS SPACE EVERY MONTH
FOR A DIFFERENT TYPE OF SPRAYER.

The following Spraying and Limewashing Machines were

described in previous issues of this Journal :—
March . . . Knapsack, B:J gallons.

April ... Hand, 3| pints.

May ... Bucket, 34 gallons.

June ... Single wheeled, 6| gallons.

July ... Horse drawn pneumatic, 66 gallons.

Full particulars and catalogues from—
COOPER, PEGLER & CO., LTD., 24b, Christopher Street, E.C.2.

Powder Capacity, 22 lbs.

Weight empty, 15 lbs.

T
Y
P

M
A
D
E

3j pints to 66 gallons.

Sacks and Bags
AND JUTE GOODS

OF ALL DESCRIPTIONS.

For all purposes. For Home and Foreign Markets.

J. DE PAIVA & CO.,
(Principal-P. PARNHAM.)

Ilk, Drury Lane, LIVERPOOL, England.

Telegrams :
" Depaiva, Liverpool." Telephone : Bank 1343 (2 lines).

London Office:

165, Mansion House Chambers, 11, Queen Victoria Street, London, E.C.4.
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On the Farm

CONCRETE
l.cino-

DURABLE, IMPERMEABLE TO MOISTURE, EASILY CLEANED,
THOROUGHLY SANITARY and COSTING NOTHING FOR UPKEEP

THE IDEAL MATERIAL
foi-

Farm Building's, Silos, Floors, Cowstalls, Troughs, Fence Posts
and a large variety of other purposes.

PAMPHLETS—
containing detailed instructions for the use of Concrete on the Farm will l)e sent, post

free, on application to the

Concrete Utilities Bureau,
Dept. IB,

35, Great St. Helens, London, E.C.3.

4mmsm
3, 4, 5 and 6 Ton Motop Wag-ons.

20 years' specialisation, 12 months' guarantee.

THE MAUDSLAY MOTOR Co. Ltd.
Works:—Coventry. London Office. 89, Union Grove, S.W. 8.
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MANURING for
Note the results of Experiments at the

Farm Institute, Sparsholt, Winchester,
1920. HAY

O) _ s-

=s 2 s
ce ft ,saS ft V

Manures Applied. Yield per Acre.

2 cwts. Superphosphate
2 ,, Sylvinite 147„ (French Kainit) ...

Tons. Cwts.

2 18

2 cwts. Superphosphate 1 15a

No Manure 1 8f

French Kainit, 14%. Muriate of Potasli, 50 & 60%.
Frencli Potasli Salts, 20 & 30%. Sulpliate of Potasli, 90%.

For supplies, apply tc your local Manure Merchant.

Particulars ohtainahle, from

The ALSACE LORRAINE DEVELOPMENT & TRADING Co. Ltd.,

Pinners Hall, Old Broad Street, London, E.C.2.

^XGG^S TRWUi. GRO>MU

For HORSES, CATTLE, SHEEP, PIGS, and all STOCK.
InvalualDle in the Hunting or Racing StaUe.

A tonic and aperient preparation suitable for animals
suffering from Blood Disorders and Anaemia. It also

acts as a condiment increasing the appetite and
general well being of the animals, thus tending to

promote growth and good health of weakly and
ailing stock.

It mixes easily with the food and quickly ;prepares animals

for Show or Sale.

Sold in Tins with Measure, Price 10/6 and 20/-,

Quarter cwt. 40/-.

To be had from all Chemists and Agricultural Agents, or direct from :—

THOMAS BIGG, LIMITED,
Chupch St., DeptfoPd, London, S.E.S.

Carriage paid on orders of £3 and upwards.
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WHY PAY HIGH PRICES
FOR

MILLING OFFALSP

C.W.S. Palm Kernel

Cake and Meal
6% OIL, 18% ALBUMINOIDS.

IS THE

Best and Cheapest Food
FOR

CATTLE, PIGS & POULTRY.

SOLD BY ALL CO-OPERATIVE SOCIETIES.

C.W.S. Agricultural Department,

BALLOON STREET, MANCHESTER.
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WHY BUY BRICKS?
Make Concrete Blocks s^outself instead.
The CYCLOPS CONCRETE BLOCK - MAKING
MACHINES have been approved by the Ministry
of Health. They are easily used and call for no

skilled labour.
With Cyclops blocks one can build a house from cellar to roof with raw materials
frequently found on the site. Whether made with semi or complete cavity blocks, it

will be cool in summer and dry in winter. The lich face down mixture of concrete
renders the blocks impervious to moisture, and obviates the use of waterproofing
compounds or rough cast work. The latter costs 5s. [)eryard. With Cyclops blocks
shuttering is not required, as they can be reinforced in the building, and the cavities

filled up with concrete for heavy work. In addition to making blocks the machine
is capable of producing 700 2-in. slabs per day.

Our new 32-page Catalogue tells you all about the Machines and what they do.

Send for your copy to-day.

EX- SERVTCE MEN TAUGHT FREE OF CHARGE

.

We are the Pioneers of Concrete Buildings in West Africa.

THE CYCLOPS CONCRETE CO., 9-13a, Hilbre St, LIVERPOOL.
Telegrams: ASSESSOR. Telephone ROYAL 1195.

BstaUished 1882,
Silos, Bridges, &c., can be made with Cyclops Moulds. Cyclops machines are not untested, they have been

in use during the past 14 years, without our receiving a single complaint.

Double Barrelled

Hammerless Shot Guns

T
I HE employment of modern B.S.A. repetition machine methods in the

production of double barrelled Shot Guns gives the agriculturist the oppor-

tunity of purchasing at a low figure, a very strong gun, beautifully made,

and carrying the full B.S.A. Guarantee. Considering its Avonderful specification,

reliability, safety of mechanism, and handling qualities, the B.S.A. 12 bore Double Barrelled

Hamraerless Shot Gun is an an admirable model of cheapness at ELEVEN GUINEAS.
In addition to the popular standard pattern, non ejector gun, the B.S.A. Co. Ltd. have

introduced a model which automatically ejects the spent cartridges. Apart from
its remarkable specification the gun

; balances beautifully, has the crispest of

trigger pulls—two most helpful features to

the shooter in getting on to his bird and
his shot away Avithout hesitation—and is

of the fine quality and finish inseparable

from all B.S.A. productions.

Standard Model
Ejector Model

&11 II

&25

Send for an illustrated B.S.A.

Shot Gun description postfree—
or go to the nearest gundealers
and examine the gun itself.

You will be more than pleased
with it.

B.S.A. Guns Ltd., Birmingham,
Ppoppietops—The Bipming-ham Small Apms Co., Ltd.
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DRY NEUTRAL

SULPHATE OF AMMONIA
This material possesses special characteristics-

It is dry, resembling silver sand ; it neither cakes
together nor does it require grinding.

It will not absorb atmospheric moisture.
It may therefore be strewn on the soil as grass seed,

or may be readily drilled into the soil.

It is neutral and does not destroy the bags in which
it is transported or stored.

It is guaranteed to contain 25^% of Ammonia;
usually it tests from 25*6 to 25-7 %.

A typical analysis of the material is:—
Ammonia ... 25*65%
Moisture - - - - O'OS %
Free Acid - - - Nil.
Equivalent Nitrogen - 2I'10%

For prices apply to the

SOUTH METROPOLITAN GAS COMPANY,
709, OLD KENT ROAD, LONDON, S.E.15.

Telegraphic Address

:

Inland: "METROGAS, PECK, LONDON." Foreign: " METROGAS, LONDON."
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70 TONS PER ACRE
WITH

Sulphate of Ammonia.

SULPHATE of Ammonia is written across

the story of modern agriculture.

Without it the farmer of to-day would find it

difficult to carry on—with it he has doubled

and trebled his crops and his profits.

The table of increased yields below shows
some recent results produced by this—the most

powerful nitrogenous fertiliser.

To enrich your soil with Sulphate of Ammonia
not only ensures maximum yields of both

cereals and roots—but also vastly improves the

quality.

Unit for unit, Sulphate of Ammonia is far

and away the cheapest form of nitrogen.

Crop.
Sulphate of Ammonia

—

Quantity applied.
Increased Yield. Percentage Increase.

Potatoes 14 Cwt. per acre. 6^ Tons per acre. 35 PER cent.

Mangels n 17 „

Wheat 1 „ . V 27^ Bushels
,,

84 ;. „

Oats ^ r M )5 58^ 118 „ „

British
Sulphate of Ammonia

Federation, Ltd.

ISULPHATEi
U OF I

lAMMONiAl
G.P.O. Box 50,

Fishergate,

Preston, Lancs.
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SEMI -ROTARY WING
LIFT and FORCE PUMPS
for Water Carts. Farm and Estate
Work, and general purposos. All

sizes ^ in. to 3 in. connection.

Specialities

for

Agricultural

Engineers,

Machinists,&c.

"PENBERTHY" INJECTORS
Automatic (as illustrated), and Autoposi-

tive. For high pressures on Traction

Engines, &c.: "MANZEL" AUTO-
MATIC OIL PUMP LUBRI-
CATORS; "JOINTITE" High

Pressure Sheeting ; Asbestos and India

Rubber Goods ; Joints ;
Rings : and

Packings of every description.

LET US QUOTE FOR YOUR
REQUIREMENTS.

LUBRICATING
OILS AND
GREASES.

Fop all Types of

Enginesand Machines.
Best English

Tanned
LEATHER
BELTING

Hand-Sewn ; also
Cotton, Hair and
* BalatHe ' (regis-

tered trade mark)
Balata Belting,&c.

W. H. WILLCOX & CO. Ltd,
32-38, Southwark Street, London, S.E.I.



Indtistrial Unrest
Increases Its Value!

HAVE you noticed how the owner of

an Austin is rendered far more
independent in time of labour trouble

than you are ?

Notice how his farm machinery "carries

on" in spite of coal shortage, etc.; how
transport difficulties do not worry him;

or the extent to which he is able to

economise in labour?

These points are significant: What are

you going to do ?

Writefor booklet :

'

' Tractor Farming.

THE AUSTIN MOTOR CO. Ltd.

Head Offi:e : Northfield, Birmingham.

London - 479-483, Oxford Street,W.i.
Manxhestek - 130, Deansgate.
And at Liancolrt and Brussels.

:Price £360
at JForks,
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MINISTRY OF AGRICULTURE AND FISHERIES.

Report on the Occuppence of Insect and

Fungus Pests on Plants in England and

Wales in the Yeap 1919.

The present report is arranged on much the same plan as

previous reports. It contains the first published complete Hst of

the fungus diseases found on Plants in England and Wales.

The report is intended primarily for those engaged in work

upon the pests of cultivated plants, whether grown on the farm,

in the orchard, or in the garden, but it will also be of value to

every grower who is anxious to know more of the subject than

can be given in leaflet form. As a reference work the present

report should prove of special value to all interested in fungi

whether from the disease aspect or not.

Price Is. 6d. Post free.

A Report on a Survey of the Principal

Seed-Growing Counties of England, Wales

and Scotland.

This report on the agricultural seed-growing industry in Great

Britain is the outcome of a tour through the principal counties

which produce clover or grass seeds. Many counties were

examined in detail.

The report, which is 96 pages in length, contains a number of

maps and sketches.

Price 2s. net. Post free.

Both obtainable from the Publications Branch of the Ministry.

10, Whitehall Place, London, S.W.I.
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WINTER AND SPRING FEED
that will fatten your Pocket-Book,

REPAIR THE HAVOC OF THE DROUGHT, AND MAKE THE WINTER AND
SPRING FEED SAFE ON YOUR FARM. IT MUST BE DONE IF YOU ARE TO
ESCAPE A LONG PERIOD OF BUYING FEED FOR YOUR LIVE STOCK; AND
PURCHASED FEED [S GOING TO BE VERY DEAR.

THE TIME TO MAKE PROVISION IS NOW: AND IT IS EASY TO ENSURE
IMMENSE CROPS OF THE MOST NOURISHING FEED JUST WHEN AND WHERE
YOU WANT IT. IF YOU

SOW NOW:
Toogood's Early Red, Late Red, and Late White Trifoliams.
Toogood's Imperial Green Globe and Mammoth Ptirpletop Turnips for use

before Christmas, and Toogood's Yellow Hybrid Ttirnip for late feeding.
Toogood's Improved Thotisand-headed and Marrow-stemmed Kales.^
Toogood's Essex Branching Rape.
Toogood's Giant Forage Maize.
Toogood's Improved Mustard.
Toogood's Spring Vetches.
All " Better Crops " Strains that will produce much larger and much better crops WHERE and
WBEN you want them.

FREE TO YOU.—Send a post-card to-day for a Specially Low Quotation and for an
absolutely free copy of our FARM-SEED BOOK. Enables you to make bigger profits than ever

before, and no obligation of any sort. Just addi-ess us personally :

TOOGtooiD «s& sonxrs, ltid..
Seedsmen to H.M. The King, and Growers of "Better Crops" Seeds only,

SOUTHAMPTON.

Chas.
PACE
& Co., Ltd.,

47-51, King William St.,

LONDON, E.C.4.

TELEGRAMS:
Inland: " Pagranin i, Cannon,

London."
Foreign

:

Pag'anini, London."

N H

P2 O

K2 O
TELEPHONE:

Avenue 1729

(3 lines).

5
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By Royal Wakrant.

FI SONS'
(IPSWICH)

FERTILIZERS
" The Best in the World."

FOR ROOTS,
MANGOLDS,
SWEDES,
TURNIPS.

Prompt Delivery, Perfect Condition,

Guaranteed Analysis.

Full particulars and prices on application.

JOSEPH riSON & Co., Ltd,
IPSWICH. !l

"CERES" SUGXSHEET&
are made for Long and Effective Service.

That is the reason " Ceres " Stackshoets are so popular ;

they prevent damage, and for durability they are second
to none.

All Hand-made. Double-sewn Seams.
Best quality long cords.

ROTPROOF

QUALITY J K L H " M
Yds. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d.

8x6.. 4 16 5 80 6 12 7 16 9 12
8x 8 .. 6 8 7 4 8 16 10 8 12 16
10x 8.. 800 900 11 00 13 00 16 00
l?x 8 .. 9 12 10 16 13 4 15 12 19 4
12x10 .. 12 13 10 16 10 19 10 24 <

Five per cent, discount. Carriage Paid.

All the above sizes and qualities in stock.

Samples submitted on application.

J. RANDS & JECKELL,
Dept. J. IPSWICH.

Manufacturers to H.M. The King.

The EVER READY Gas Pasteurizer
(Patented.)

Don't Buy a
Pasteurizer until

you have seen

Ours.

Be Up-to-Date

!

Pasteurize your

Milk.

No Complaints,

No Sour Milk,

No Trouble,

and every Machine

Guaranteed.

In reply to this advert, please
state Dept. '• B.' y
This illustration shows com-
plete arrangement of the
Pasteurizer with Milk Pan
and Cooler.

Simply connect Machine
Gas Meter and

start the eood Work

IMMEDIATE
DELIVERY.

Capacity :

50 gallons per hour at

a co.st of jd. per gal-

Now is the time

during the

Hot Weather.

Why not inspect one

at—

Managring: Director— F. WALENN,

KNOTT'S GREEN, LEYTON, E.10. W'stow
188.
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NOTES FOR THE MONTH.
At the time of going to press, this Bill has passed the '.rhiid

l^eading Stage in the House of Commons. Further amendments

^ J 1.. iiuiy be introduced in the House of Lords.
Corn Production

. i . , i

^cts (Re eaH Bill
stands at present provides

^ ' '(a) for the repeal as from 1st October, 1921,

of the Corn Production Acts. 1917 and 1920, (b) for the pay-

ment in respect of wheat and oats produced in 1921 of grants

of i'3 per acre in the case of ^\^le[^t and Xi per acre in the case

of oats, and (c) for the payment jof a sum of 1*1,000,000 to be

devoted to the promotion of ag? ~^'al education and research,

of which l"850.000 is to be appli-*-4-in England and Wales and

tlie balance in Scotland. . \f''

The i-epeal of the Corn Production Acts involves the abolition

of:/he ^Q-vicultural Wages Bo;ud and of the District Wages
Conunittev , togethi^i- with the existing machinery for

fixing a inlninuuu - wage for agricultural labour. !u place

of the exisiiiig "Virrangeuients, it is proposed to t stablish

voluntary Joint Conciliation Committees composed ivpre-

• sentatives of both employers and workmen for the pur-

pose of dealing with wages, hoiu's and conditions of

employment, hi older that th» re may b(^ no interval between

tlu^ cessation of the Agricultural Wages Board machinery and

the establishment of the new Conciliation Committees, the Bill

provides that the representatives of employers and workmen
on the existing District Wagej; Committees shall in the first

instance act as joint conciliation committees in their respective

disti'icts. The members of the joint conciliation conuuittees

will consist solely of representafives appointed by the employers

and em])loye(l. The committe<3S may appoint an independent

ptM-son to act as chairman, with qv without a vot(* as the

Coiniiiittec may (leci(l(\ or may agree to siu'h a])]U)iutni(>i.t being

ma(l(^ by any (lOvtMiiuKMit l)e])artment or otber b'Mly.

(3SI0<;) P6/198. 11,2:»0. 7/21. M.&S. A
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When any one of these committees has agreed upon a

rate of wages for any class of persons employed in agricul-

ture, the agreement may be submitted to the Minister

for confirmation. When confirmed, the particulars are to be

advertised in the district in order to bring the terms of

the agreement to the knowledge of the persons affected. Where
a rate of wages has been so agreed, confirmed and advertised,

it then becomes an implied term of every contract for employ-

ment that the employer shall pay to the workman wages at not

less than the rate payable under the agreement, and such con-

tract will be enforceable at law. Where in any proceedings for

the recovery of sums due under any such contract it is proved

that on account of special circumstances affecting the workman-

the employer and workman have agreed to a lower rate of

wages, the court may determine that the wages shall be recover-

able at the agreed rate or at any rate the court may think fair

and reasonable.

In order to assist the agricultural industry to form district

concihation committees on the termination of the Agricultural

Wages Board, the Minister of Agriculture and Fisheries has set

up a special temporary branch of the Ministry to deal witli the

matter. Mr. H. J. Wilson, C.B., of the Ministry of Labour,

whose services have been lent by the Minister of Labour, ha&

been placed in charge of it.******
Representations having been made that the time allowed to

growers of wheat and oats in which to make their claims under

„. . . » the Corn Production Acts was too short..
Minimum Prices of ^r- • ^ j ao^^ t ^ i-

„~i M. , ^ 1.
the Mmistrv announced on 28tn June that

V/heat and Oats. , . .
-

, . ^ -,o^u t i i ^claims might be made up to 18th July, but

that no further extension of time beyond that date would be-

granted. No claim can now be received unless the claim:int

can show that he became the occupier of the land to which the

claim relates after 30th June, in which case a claim will be

accepted up to 1st September next.

Tlv^ total number of claims received up to 18th July is approxi-

mately 160,000. These have been sent to the County Agricul-

tural Committees, whose officers are engaged in t^^sting their

accuracy- : special attention is being given to those cases where

there is reason to suspect that the land has been negligently culti-

vated. The work of inspection is being proceeded with rapidly,

but in view of the fact that a very large proportion of the claims

were not made until July, the work cannot be completed for

some vreeks.
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The Corn Production Acts (Ptepeal) Bill proposes that the

amount payable in respect of this year's crops of wheat and oats

shall be 1*3 and X'4 per acre, respectively, and that payment

shall be made on 1st January, 1922, or about four months earlier

than would be possible if the Corn Production Acts remained in

force.

* * * , * * *

The Ministry has noted with regret the large number of cases

where seed potatoes affected with Corky Scab {Spongospora

„ , _ , , suhterranea) have been sold for planting.
Corky Scab of , . ' • • • • V

Potatoes
^ answer to various mquiries has con-

.sidered the renewal of the Corky Scab
Order which was suspended during the War. The whole
position has been examined, but in view of the following facts

the Ministry feels that it is at present undesirable to revive the

Order.

(1) The risk of large new areas becoming infected appears

to be slight. From the Plant Disease Survey organised by the

Ministry it is clear that Corky Scab may in certain seasons

occur in almost every county. Whilst, therefore, it is alwa^'s in-

advisable to plant diseased seed, there are no large tracts of

country, at present clean, which would become infected if such

seed were used.

(2) The intensity of the disease appears to be largely

matter of seasonal conditions. The Survey shows that during

1020 Corky Scab was very much more prevalent than usual,

and in many of the northern counties it occurred in a par-

ticularly severe form. [NEany soils which in normal years give

a clean crop, produced last season tubers badly affected with

Corky Scab. On the other hand, badly diseased seed may some-

times be planted and an entirely clean crop result. Although
it has not been proved by actual experiment, it appears

likely that the conditions leading to severe attacks are a cool

soil-temperature and a plentiful supply of soil-m( isture

during the growing season. Excess of lime also is well known
to accentuate attack.

(3) There is great difficulty in the administration of the

Corky Seal) Order. The disease is not always easy to recognise

with certainty, even by experts. Tn inspecting consignments of

seed, slight infections would be easily overlooked, and, owing to

the similarity of mild cases to attacks of Conimon or Brown
Scab, examination with the microscope is often necessary.

This would entail an increase in the number of inspectors and
inxolve extra expense. a 2
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For the present, therefore, the Ministry, although deprecating

the use of seriously scabbed tubers for seed purposes, feels that

the gain which would be derived by the Order would not justify

the additional expense. Purchasers are accordingly advised to

examine for themselves the seed supplied and reject all that is

4i:xtensively or seriously diseased.******
One of the most urgent needs of modern argiculture is the

provision of a system by which the value of new varieties and

„ ^. ... ... . strains of farm plants may be ascertained
National Institute

,
„ . ^

^ ^^ , -\ ^^

of Agricultural
^'''^''''^ ^n^y^l distribution.

Botan Yield
"^^^^ National Institute of Agricultural

Trials
Botany, organised witli the object of improv-

ing the seed supply of the United Kingdom,

is now making arrangements to conduct a comprehensive

series of yield and " quality " trials of cereals (wheat,

oats and barley) to commence during the season 1921-22. The
trials will be carried out on a uniform and scientific system in

several parts of the country, and final reports, on which the

granting of certificates of merit will be based, will be issued

after the harvest of 19'24. The trials wdll be open to all who
can show that they have in their exclusive possession new^ or

improved varieties or strains of any of the above cereals, and

who undertake to refrain from placing them on the market

before the issue of the final report on their merits, except

with the consent of the Institute.

The testing fee will be limited to the actual cost of the trial,

which will be determined at the time of the issue of the final

report.

At the conclusion of the trials, the whole of the seed will be

returned to it.s owner unless the Institute shall consent to take

over the stock on terms to be mutually agreed.

All those interested are requested to apply at an early date to

the Secretary. National Institute of Agricultural Botany,

Huntingdon Eoad. Cambridge, from whom full particulars may
he obtained.******

Farmers do not want weeds, but weeds will grow in spite of

him. and even on occasion unknown to him, with the result that

. ^ . he may fail to recognise their presence until
Autumn Cleaning . . „ . , „ri , i • • .1

of Weed Land
bloom. W hen this is the

^ * case it is likely to he too late to deal with

them without considerable expenditure of time and labour.
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Tliere is usually a period between the harvesting ot on^^* croi)

and the planting of another during which a war of extermination

against weeds may he waged. This year the drought, however

lamentable in other ways, should att'ord special assistance in such

a campaign. The hot, dry weather has had the efTect of ripen-

ing cereal crops earlier than usual, and the interval between

harvesting and planting will, therefore be extended.

Full advantage should be taken of this longer interval to clean

the land thoroughly. Ploughing, not too deep, or scarifying

should follow close behind the reapers, and if a good tilth can be

prepared weed seeds will be encouraged to sprout. Directly this

takes place (and the rain, when it comes, will be likely to induce

rapid germination^i the seedlings can be attacked in the mass

with cultivators and harrows. Ploughed in, the young weeds

will do some good as green manure. Though, in the war on

weeds, actual extermination by cultural methods is hardly pos-

sible, still, thorough attention while the land is unsown will gc

far to reduce the amount of horse-hooing and hand -hoeing

required in the future.

Weeds such as couch, field bindweed and creeping thistle. ,vhich

spread by means of underground runners, naturally require'

different treatment from weeds which only live for a year.

Regarding such, or indeed any weeds, farmers might find it

useful to consult their County Agricultural Organisers, whose

names and addresses are given in the Ministry's Leaflet No. '219

In all cases, the main effort should be to prevent weeds from

growing at all ; it is much more expensive to deal with ihem

when they become established than to keep them down season

by season. One of the first conditions for clean crops is the use

of clean seed.

* * * * * ^
^

In the May issue of this Joitrnal, particulars were given of

the arrangements made as regards home-grown wheat prices of

Home rown ^^^^ 19*20 crop, and in the issue for July, it

Wheat^ Prices
^^'^^ stated that for the month of July the

1 ooA n ' average price properly receivable bv growers
1920 Crop.

,vas8-2s. per 504 1b.^

The Ministry is now informed that the Poyal Commission on
wheat supplies calculate that the cost of wheat imported during

May, June and July is equivalent to 80s. per qr. of 504 lb. for

home-grown wheat of sound miUing quality. L'ntil 13th August,

therefore, the average price prop{>rly receivable by growers for

home-grown wheat of sound nulling quality of the 1920 crop
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will be 80s. per 504 lb. Farmers are reminded that the arrange-

ments as regards British wheat of the 1920 crop come to an end

on ISth August.

Taking into account the value of imported wheats of com-

parable quahty on the open market, it is estimated that no re-

fund to millers will be required to ensure on average the receipt

of the above price by the grower. The Board of Trade, there-

fore, will pay no refund in respect of any home-grown wheat,

ground after 31st July. Millers are reminded that the under-

taking referred to relates solely to wheat of the 1920 crop.

Growers who sold their wheat between the 8th November, 1920,

and 5th March, 1921, and who have not yet m.ade their claims

under the schemes for the fulfilment of the Government's under-

taking in regard to the price to be obtained for wheat of the

1920 crop, must make their claims on the prescribed form not

later than the 13th August. Claims in respect of wheat sold

•direct to a miller must be transmitted to the miller for -^erti-

fication. and those relating to wheat sold to a merchant must

he certified bv the merchant and transmitted by the growers to

the local wheat panel not later than the 13th August.

* * * * * *

As it appears that some misunderstanding still exists as to

the present regulations with regard to American Gooseberry

„ Mildew, the following summary of the effect
American Goose- r ^^ i - J u u

of the Orders now in operation has been
berrv jVLildew

^ ' prepared for the information of growers and

•dealers :

—

(1) Outbreaks or suspected outbreaks of American Goose-

berry Mildew occurring on premises on which gooseberry or

currant bushes are grown for sale must be reported to the

Ministry. Outbreaks on other premises need not be reported,

but the Ministry will be happy to give advice to any grower as

to the measures which should be taken for the control of this

disease.

(2) Gooseberry bushes affected with American Gooseberry

Mildew may not be sold or moved from any premises until all

visible traces of the disease have been removed.

(3) There are no restrictions on the sale in England or

Wales of any gooseberries (fruit) grown in this country.

Eerries affected with American Gooseberry Mildew may not.

however, be sent to Scotland except under hcence from the

Board of Agxiculture for Scotland.
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THE EDUCATION OF THE FARM
WORKER.

W. E. Smith, M.P.

" The present ijeneratlon would indeed he surprised if

they could foresee irhat science atid hr.iins uill do for agri-

culture in the JiCJit half-cent urij

This quotation from an official report seems to be so reason-

able a statement that I use it as a peg on which to hang all I

have to say in this paper on the very difficult subject of

education. It is obvious that the vast changes and develop-

ments prophesied in the above quotation will mean that

agricultural workers ^^•ill in many respects be different in the

future from what they have been in ±he past. Whatever viewv

point we may have, most of those connected in any way w^ith

agriculture want to see the w^orkers on the land as keen, as

alert, and as educated as is possible.

If w^e use the phrase " education of the workers " in its

widest sense, the subject will fall naturally into two divisions.

There is, firstly, what is usually described as technical

education; and secondly, what we may call social education.

I do not think this matter can be usefully discussed unless we
are prepared with an answ^er to what seems an elementary,

though important, question: What object is to be pursued in

the education of boys and girls? Let me say at once that I do

not subscribe to the view widely held that education is merely

for the purpose of enabling the workers to keep pace with

industrial developments, and to respond efficiently to the

increasing demands made on their intelligence by modern

organised production. I believe that the workers have a right

to culture as such. They should be free to enlarge their minds,

and to fit themselves to enjoy the deep happiness hidden away
in books, in music, and in art. It is this conception of the

function of education that leads me to make my strongest objec-

tion to elementary education as we know it to-day.

It imparts a varying quantity of facts, and gives the scholars

some idea how to read and write. It seldom implants in t}>cir

hearts a real eagerness to hnou- more. At an age which should

coincide with a crucial period in an educational course, the

average rural (and town") child leaves, and is " done with

schooling." There is no hunger for more knowledge. The
books are laid away, and the child turns to " the more serious

business of contributing to the family income."
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With a " system " of education which stops short at such

results we cannot possibly be satisfied; and those who have the

interests of child life at heart must work, in season and out of

season, to secure for the workers' children some real education

during at least those most imiportant years between fourteen*

and eighteen, when so many wonderful secrets of life begin to

reveal themselves.

[ have said that education is a difficult subject to discuss. It

is difficult because it has become depressing. In the campaign
for economy which has been going on in every quarter, one of

the first fields for retrenchment has been that of education.

The Education Act of 1918 aroused great hopes; but now we
find that all schemes for continuation education not already in

operation are indefinitely suspended. Even the county agri-

cultural committees, which by arrangement may take over

certain duties hitherto performed by the education committees,

have been told by the Minister that " while the last thing in

which he wished economy to take place was education," he

was obliged to ask them to spend less. The worst economy of

all- is the attempt to save money on the teachers.

It is with this question of the teachers that we get near the

heart of the matter. In the Farmers' Union Year Booh, 1921, it

was declared that "It is unsound to have our rural schools

indifferent copies of our urban schools. They must find their

inspiration from their rural surroundings and instil a real love

of the country and of nature." In short, the schools should

have a life and power of their own. Yet how can we expect

this when we realise the inadequate provision made for teaching

in rural areas? I yield to no one in my admiration of the rural

teachers' heroic struggle under adverse conditions, but they,

I am sure, will be the first to agree that great reforms are

necessary. The disparity between the salaries in rural areas

and those paid in towns is too great, with the result that the

towns attract the best teachers. This does not, of course, mean
that no good teachers find their way into the country. The
headships of country schools often attract assistant masters

from urban areas. The difficulty is that the county councils,

which control the country schools, often have a large number of

schools under their charge, and are therefore subject to the

strong temptation of having cheap supplementary teachers.

Although most head teachers in country schools of seventy to

eighty children are certificated, the standard is satisfied very

often with either an additional uncertificated teacher or sup-

plementary teacher, or both. The number of teacher?*
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employed In eotiiitv councils iu luial schools is about 50,000,

and this number includes 10,926 supplementary teachers!

This is an indefensible position. Such economy—penny wise

and pound foolish—stands utterly condemned. I do not ask

that these uncertificated and supplementary teachers be swept

summarily off the board; but 1 would point out that if theV

were paid better, and more opportunities for self-improvement

given, a higher standard could reasonably be expected.

Ln my opinion, all the costs of education, both " general
"

and, up to a certain point, " technical " also, should be charges

on the national exchequer, for they are incurred in the business

of making citizens. Only in this way can all the inequalities

which exist between one authority and another be eliminated.

I am quite confident that the view taken in the

Farmers' Unioji Year Booh, quoted above, is the right one. It

ought not to be difficult to relate the everyday life and Ihoughf-

devcJopmenf of children in the country to the world of nature

which surrounds them. Experience shows that to an unitiated

countryman a beautiful valley may be nothing but a " dull

place where nothing ever happens." Of country children it can

often be said: " Eyes they have, but they see not !" It is not

a matter for wonder that, to such as these, towns, with their

kaleidoscopic changes in the daily scene, seem a paradise of

movement, whilst the magic ebb and flow of life all through

the countryside create no wonder. Tn some subtle way, with-

out doubt, a man's love for his native place, where he has perhaps

spent most of his life will sometimes, but not always, hold him
to the land. This, however, is not enough. We need to create

in the hearts and the minds of growing children in the country

a delight in. and an understanding of their environment. Farm
life and work must be not merely endured when no town
alternative offers, but must attract both those born on the land

and those from the congested cities.

All this implies that life on the land must be no " dead-end

occupation. Avenues of advancement must be there, and, as a
corollary, education of every grade, even to the highest, must

be open to every village boy or girl who is keen and able to

take advantage of it.

On paper there is a system of agricultural education which is

truly admirable (though of course needing immense develop-

ment). In a leaflet issued by the ^Finistry it is thus described:

—

Briefly, the agricultural education which is now available

consists of courses at various colleges extending over three
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or four years and leading up to a degree or diploma; shorter

courses at the same institutions; short courses varying from

a few weeks to several months at farm schools and similar

institutions; courses of ten days or a fortnight in dairying at

migratory dairy schools which visit a number of different

centres each season; and courses of day or evening lectures,

accompanied in many cases by practical instruction in agri-

culture, poultry-keeping, bee-keeping, farriery, horticulture

and manual processes. Most county councils offer a number
of scholarships, tenable at agricultural institutions, or courses

to students resident in the county."

This is very well for agricultural students, farmers' sons,

and, perhaps, in some cases, for smallholders. The farm

workers, however, are at present scarcely touched by any part

of this system. I think it can he said that there is no ordinary

agricultural worker at the moment enjoying any of the scholar-

ships referred to above. With the labourer it is the money
difficulty that stands in his way; and this could only be satis-

factorily solved by a much more generous grant of scholarships.

Even if elementary and continuation education were to be

widened out to lead a country lad up to a farm institute, money-

is still wanted. It may be said: " Where there's a will, there's

a way," and that if a boy " has it in him " he can get his

education. That may be so; but surely a course of education

should he a course of education, and not a feat of endurance!

Money will help; but none appears to be forthcoming, at any

rate in anything like sufficient quantities. That is why the

present outlook appears to be black. In the face of it one can

only urge those who really are friends of education for the

country lad, to keep working, in the hope that this short-

dghted polic}' will soon be completely set aside.

It is perhaps nearly as dangerous in agricultural discussions

to bring up the question of " rural bias " in early education as

it is to bring up that of small holdings. I do not wish to be

•disrespectful to any experts in education, but I must confess to

my belief that the opponents of " rural bias " run to extremes.

There are so many aspects of agricultural education—chemistry,

botany, mechanics—which can fairly be regarded as valuable

elements in a " general " education that I believe the teaching

in an ordinary country school could, with great advantage, lean

towards agriculture very much more than it does now. In

describing the work of the Welshpool County School, the com-

bination of general and agricultural education has been thus

Teferred to :
—
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It was considered that it was riot the duty of a secondary

school to give definite training in the technical and practical

processes of agricultural practice, and consequently, in adapt-

ing the school curriculum, only those parts of a physics

syllabus were retained that were essential to a boy's general

training, and had definite application to agriculture."

In general, that appears to nie to be an adequate expression

of what should be our aim. I suspect that the question of rural

l)ias " in elementary education is, or has been, lai'gely a bone

of contention between two Government Departments, and, in

any case, seeing that the Ministry of Agriculture is responsible

for all agricultural education other than in secondary or elemen-

tary schools, this Ministry should at least be very extensively

•consulted as to the latter, if anything like a carefully graduated

course of instruction is to be built up.

There is one point at which one sees some possii)ility for action

—without undue expense ! Surely the text-books provided in

country schools, and the general outlines prepared for the courses

of instruction, could be devised with an eye to the children's

country surroundings. Certainly this would give meaning and

interest to much which must appear to ordinary children as

ingenious means for making them wretched when they are not

iillowed to play. And why must all the joy of life be crowded

out of school hours? Why is school not an integral and delight-

ful part of the child's life? There must be more opportunity

for the study of the great " out-of-doors." Education with

" rural bias " and much outside work appears, in spite of jere-

miads to the contrary, to be successful in the few secondary

schools where it is tried conscientiously and intelligently. Why
then are the experiments in this direction so limited?

One must of course realise that the whole theory of teaching

in schools is being challenged and criticised. We must wait to

see the result of the thousand present discussions, for onlv a

wider experience in educational work would justify one who is

not an educational expert proceeding further. Yet I hope T

shall be understood,- in view of what has been said above, if I

venture the opinion that nowhere is there more room for a new
spirit and a new outlook in educational methods than in our rural

schools.

What I have called social education concerns, for the present

at any rate, more immediately the adult workers in the agri-

cultural industry. By social education I mean the development

of thought concerning the history of the worker's class, his
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status in modern society, his relation to the community at large,

and his prospects and opportunities. I might also include under

this head " health "
; for though health and sex education should

begin in schools they most decidedly should not end there ! In

the treatment of these subjects, however, with the exception of

most aspects of the health problem, we are on dangerous ground,

and cannot expect agreement. It is obvious that in teaching

history, for instance, bias is bound to give a trend to instnicti n.

Social topics such as those referred to above cannot be prese; ted

for discussion as mere collections of universally accepted lact .

Points of view must be given, deductions drawn, probabl^

developments indicated, and the right line of effort based on the

knowledge gained niiist be suggested. Similarly, impartiality

in teaching economics is unattainable
;
sociology and class politics

are inextricably mixed.

For these reasons the social education of farm workers f^ nd

all other workers) should be left to working class organisations.

The teaching of history and economics, which is part of the

organisation of the present social system, cannot receive the

support of the opponents of that system. This position, pushed

to the extreme, has been stated in these words :

—

" The workers must think independently. The workers

want not merely more education, but a different education.

There is no magic that can transform an industrial or

political enemy into an educational friend."

The workers have already made small attempts to provide

for themselves these educational facilities. One can recognise

the limitations, however, which only time can overcome. At

present the workers can only get control over adult education

to the extent of choosing their subjects and selecting their tutors

from among those approved and paid for by universities and

local education authoi'ities. The Workers' Educational Associa-

tion, through its tutorial classes and summer schools, as well as

the co-operative movement, provides education of this character

for the workers. This dependence must to some extent continue

until more workers are able to pass through all the grades of

education now provided, or until facilities for independent educa-

tion are far more numerous than at present. Meanwhile we

must remember that schools are not the only channels of educa-

tion. Books and newspapers are valuable means, and through

these we must continually present the workers' case and view-

point.

Therefore, although we recognise the class character of modern
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('(lucation. i)arti('iilHily of the liighi'i- jj;ra(lc's. we cannot i-cjcct

it on that account. On the contrary, speaking for myself, 1 <ini

<inxi()us to encourage youth to makc^ the most of existnig oppor-

tiuiitic^s. I want to see the way open for them—to farm institute,

to agricultural college, t^ven to the uni\'ersity itself.

Though we cannot go so far as we would, the en.iphasi^ of

re])etition must he laid on the fact that sor'uiJ education in rural

tlistricts, through week-(Mid sch(M)ls. coui'ses of lectures, summer

schools, and the ]\h\ uuist he under the ntutwl of the worlcers'

own organisations. I conceive it to he part of the duty of modern

trade unions to ])rovide. or to assist in the ])i-ovision of. these

facilities.

This nmcli has heen said in order that it may he seen tliat

l)ehind the apparent contradiction which may appear to exist

in the education views of different sections of the woi'kers. tliere

is at least an understanding of the real position.

There still remains a vast field, as yet unexplored, for co-op n a-

tion among the various hodies interested in rural education.

Every village having a branch of a rural workers' trade union

should be able to organise classes for the coming winter. The

existence of a branch would at any i-ate show that there are people

interested in something ! Buch classes would arouse interest

in the more ambitious ^schemes for summer and winter schools.

Tt has been said that facilities for any education demanded by

farm workers could be ])rovi(UHl : that it is not the supply

])ut the demand which is lacking. The economy campaign

thi'ows grave doubts on the first part of this statement; but as

to the demand. I am convinced it exists, though it has not as

yet found opportunities for expression.

We must make a begimiing. and doubtless the beginning will

be a small one. Why should not the Ministry, the county agri-

cultural organisei's. and the unions woi'k together more closely

in getting some " technical " classes going? The first two

might organise, and tho last might advertise th*nn. There would

need to be ])i-()1),m' c(Mn'ses ef instruction, not isobited lectui'es

such as nn"ght b{> uiven in a Women's Institute or a \'il]ag(^

Club. The co-operation wou.ld ha\'(^ to be real and complete on

both sid(^s. Othei- coursers on social subj(H-ts, and on dift'eront

occasions, might be offered to the same classf^s. but th(^S(^ w(Mdd

ho ])laini(>d b\- tlu^ wo)-kei-s' organisations.

T siigg(^st that tlu^ n(HHl for action is urgent and tht^ tiui<^ for

action is v'\])'\ If all ])arties. without I'igidity. \\(~)ul(l cai'D-stl

v

ct^tsidei- tlie ])robl(Mu tog(^tb(M-. W(^ ouuht to g(>f s(uu<^thing done.
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ARTIFICIAL FARMYARD MANURE.
H. B. Hutchinson, Ph.D., and E. H. Kichards, B.Sc, F.I.C.

Rothamsted Experimental Station.

As a consequence of the campaign for increased food produc^

tion during the War, and the resulting extension of the area,

under cereal crops, it was thought that, even after making

allowances for disposal through the usual channels, there might

still remain a surplus of straw which could not be utiHsed for feed-

ing or for conversion into manure. It was therefore determined to-

investigate the possibility of converting straw into manure with-

out the intervention of live stock, and a special grant in aid of

the investigation was made to the Eothamsted Experimental

Station by the late Food Production Department. Apart from

war conditions, the possibihty of adding to the supply of organic

manure deserves consideration. In the case of market gardens>

particularly, the difficulty of obtaining adequate supplies of stable

manure is increasing. The investigations described below indi-

cate a method by which straw can be converted into a substance

having many of the properties of stable manure. Further

experiments to test the economic value of the process when
conducted on a large scale are in progress at Rothamsted. Ijord

Elveden has also generously provided assistance and facilities

for experimental work on his Pyrford Estate.

Of a considerable number of preliminary experiments to secure

obvious breakdown and colour changes in fermenting straw, the

most promising results were obtained when straw was subjected

to the action of a culture of aerobic cellulose-decomposing

organisms (e.g., Spirochaeta cytophaga). Further enquiry

showed, however, that this effect was not due simply to the

provision of an organism capable of breaking down cellu-

lose, but rather to the indirect effect of the mineral sub-

stances contained in the culture fluid. From this point on, the

question of food supply—as distinct from the addition of any

particular species of organism—received special attention, and,,

as will be seen later, led to results possessing both theoretical

and practical importance.

Without entering into a detailed account of the various stages

of the investigation, we may state here that the most essential

factors making for the production of well-rotted artificial farm-

yard manure are air supply, suitable temperature, and a suitable

supply of soluble nitrogen compounds.
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(1) Air suppli/.—It lias been found invariably that charac-

teristic breakdown changes in straw remain suspended when a

free supply of air is excluded either by intense consolidation or

by immersion of the straw in liquid. The fermentation appears,

therefore, to be an essentially aerobic one, at least in its early

stages, and the typical disintegration of the straw with the

production of dark-coloured plastic material does not take place

in the absence of air. Moreover, the colour of aerobically pro-

duced manure is rapidly reduced when oxygen is excluded. The
great importance of air supply is shown by the following

experiment, in which four lots of straw were fermented under

aerobic and anaerobic conditions for three months at 37° C.

(^9° F. )
. Loss of Dry Matter.

Straw loithout Nitrogen. Strav: vnth Nitrogen.

Without Air Supply ... 16-3 per cent. 17*1 per cent.

With Air Supply
"

... 40-1 59-8

The data explain what may be seen in the ordinary

heap of farmyard manure, viz., that straw submerged in liquid

urine, and therefore protected from air, remains in an

unchanged state for long periods. On the other hand, the

practice of carting manure from the yards and boxes and

storing it in heaps in the field, although carried out for other

reasons, provides better conditions for rotting than are likely

to prevail where the dung is consolidated by trampling and

saturated with urine.

(2) Suitable Temperature.—Except in those cases where 3tra\v

is being fermented under otherwise unfavourable conditions,

special measures to maintain a favourable temperature for

fermentation are not called for. In common with other fresh

fermentable materials, moist straw rapidly undergoes a

preliminary fermentation during which the temperature may
rise to upv/ards of fi5° C. ^149^ F.). It is, however, in the

subsequent stages that the effect of treatment becomes most
evident in maintaining the temperature. Experience has shown
that a supply of nitrogen, by increasing the energy of fermen-

tuition, leads to an increase of 15 -20'^ C. (59—08° F.) in

favour of straw which has received a sufficient supply^of

nitrogen, as compared with untreated straw.

(3) A Supply of Soluble Nitrogeu Comjwutuls in suifnhlc Con-

centration, and poasessinfi a iieutral or sliqhfhf aJlialinc reaction.

—Repeated experiments have shown that the most rapid break-

down of straw occurs when some source of nitrogen in an avail-

able or indirectly available foini was supplied, arid then only in

those cases where the re-action of the so]iiti(^n was neutral or
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slightly alkaline. Hence the supply of nitrogen in the

ammonium sulphate alone fails to lead to definite breakdown

since the medium .soon becomes markedly acid, while, on the

other hand, the supply of an alkaline compound alone, such as

caustic soda, is equally ineffective, since a source of nitrogv^n

is lacking. The addition of nitrogen in the form of urine, urea,

ammonium carbonate, or peptone within certain concentrations

immediately sets in train rapid decomposition changes, and

results within the period of a few weeks in the production of

dark-coloured, well-disintegrated, structureless material closely

resembling well-rotted manure. That ibis should be the case

with urine was perhaps not remarkable, although the factors

which operate in the essential dung-making process had not

then been individually worked out, but that an essentially

characteristic product could be obtained without the use of

urine or of the faecal portion of the manure as ordinarily pro-

duced was at once suggestive. On the basis of subsequent

work, it may indeed be claimed that, in the production ofi

normally well-rotted farmyard manure, the mass inoculation of

the litter with the large bacterial population of the fieces does

not exert an}^ marked contributory influence on breakdown

changes: that the urine, as such, apart from being the carrier

of nitrogen, does not induce any characteristic changes in the

straw, while the typical siriell and colour of stale urine from the

manure heap may be successfully reproduced from straw treated

with ammonium salts.

Although it is important that available nitrogen should be

present for the rotting process, it is also not less essential that

the quantity of nitrogen should not exceed a definite amount

both actually as well as in concentration. In other words, if the

concentration of ammonium carbonate produced from the de-

composition of urine or urea exceeds a definite limit, not only

are straw-breakdown changes definitely held up. but they

continue to be inoperative until by volatilisation, and con-

sequently loss of nitrogen to the air, the concentration or

alkalinity has been reduced to the upper limit of growth of

n:^ro-organisms. This must he regarded r/s particularlii

hnpoiianf, since the highest concentration for rapid hreahdou n

is apprcciahJjj below that of the ireahest vndUiitcd urine.

It follows that it is quite impossible to produce well-rotted

dung by the use of neat urine without considerable losses. This

fact mav be illustrated by the following table, and, incidentally,

is shown by all the investigations that have bc^n c.iri'ied out
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on the making of farmyard manure.* Three equal portions of

straw were saturated either with water or urine and allowed

to ferment for three months in the laboratory, the two portiojis

with urine being subjected to different temperatures. As will

be seen from the following table, these two portions fermented

to dilferent degrees—the dry matter losses being 49 and 60

per cent, respectively, hut the final nitrogen content was almost

identical, and practically three-fom'ths of the nitrogen supplied

as urine was lost.

Loss of Dry
Matter. Xitrogen.

Temp. per cent. Initial. Final. Loss— or

Gain +
in grin. mgrm. rngrra.

Straw with water ... (36°C. = 97°F.) 40-1 71 97 +26
Straw „ urine ... (26°C. = 80T.) 49-1 507 178 -329
Straw (36C.==97F.) 59-8 507 176 -331

It would be erroneous, however, to assume that such losses

are inevitably connected with a satisfactory breakdown of

straw, or that the conditions ordinarily obtaining in the farm-

yard at all represent optimum proportions between the straw

which is to be decomposed, and the concentration of nitrogen

in the urine which eventually serves for this decomposition.

That equally good rotting may be obtained w^ithout loss of

nitrogen is shown by the cases given in the table below\ In

the experiments to which the table refers, straw was incubated

with urine in different concentrations for periods up to 86 days.

Even after this period the losses that occurred with satisfactory

rotting and within the lower concentrations were only about 4

per cent, of the total nitrogen of the final product. The ordinary

losses of the manure heap are frequently more than tenfold this

amount.

Number of Experiment.

At beginning (1) (2) (3) (4)

Straw and urine nitrogen 77-5 157-6 £.37'6 317*6

After 86 days

Total nitrogen 77-3 1.53-1 .226S 262-1

In addition to the two phases already mentioned, (a) in which

straw overloaded with nitrogen loses it to a definite degree, and

(h) in which straw with the requisite amount of nitrogen u.ay

undergo rotting without appreciable loss and is therefore in a state

of equilibrium, there exists a third phase in which under-saturated

straw, by the agency of micro-organisms, exhibits a well-

marked property of picking up nitrogen, particularly in the

* See, for example, Russell & Richards, Journ. Agn'c. Set., 1917, Vol. VIII,
p. 495.

B
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form of ammonia, until the same final content of nitrogen in

the rotted product is attained. Hence we might expect that in

two different but adjacent portions of fermenting strawy the one

overloaded with, and the other lacking, nitrogen, the former

portion loses and the latter accumulates nitrogen until a com-

mon level is approached. That such is actually, the case is

IH^IG^ 1.—The diagram illustrates the power of under-saturated straw to pick up

Ammonia lost by super-saturated straw. Ten portions of straw with increasing

quantities of nitrogen (as urea) were allowed to ferment for three months.

illustrated by the following data, and is diagram atically repre-

sented in Fig. 1. Ten portions of straw were moistened to the

same extent, and while one received water only, the others

received additions of soluble nitrogen in the forni of urea in
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varying quantities, until the last portion was saturated with a

solution similar in concentration of nitrogen to that of horse

urine (1 per cent, of nitrogen). The different portions were then

kept in an incubator for 3 months, at the end of which time it was

evident that, contrary to expectation, the straw, without, or

merely with low doses of nitrogen, had passed through a marked

rotting process. On analysis, however, it was found tljat there,

had been a definite accumulation of nitrogen in the lower

members of the series, while the higher members had lost in

some cases the greater portion of their original nitrogen.

The Decomposition of Straw inthe Presence of Varying Quantities

of Nitrogen as Urea.

Number of Experiment.

Treatment 1 2 3 4 5 G 7 8 9 10

At beginning

Straw nitrogen mgrm. 71 71 71 71 71 71 71 71 71 71

Urea nitrogen „ — 5 10 24 48 97 243 486 729 973

Total nitrogen „ 71 76 81 95 119 168 314 557 800 1044

At end of 3 months

. Organic nitrogen mgrm. 180 177 174 190 192 171 245 269 181 134

Ammonia ,, „ _ 5 2 4 4 29 74 68 71 76

Total „ „ 180 182 176 194 196 200 319 337 252 210

Gain or loss— „ 109 106 95 99 77 32 5 —220 —548 —134

Dry Matter, loss per cent. 49 46 45 49 47 53 51 48 19 14

In seven out of the ten cases the final nitrogen of the fer-

mented straw varied only between 180 and 210 mgrm., irrespec-

tive of the nitrogen content of the original mixture. It should

also be noted that the extent of the rotting, i.e., the loss of

dry matter, in experiments 1—8 w^as very much greater than

in 9 and 10 in which the straw was subjected to the action

of solutions closely approaching the concentration of ordinary

mine, the high alkalinity of the latter exercising a check on

decomposition.

In the main, the nitrogen retained by super-saturated straw,

or such as is accumulated b}^ under-saturated straw, as in

Nos. 1—6 in the above table, appears to be stored up in an

organic or non-ammoniacal form. The maximum retention h.as

been found to occur within the first four weeks, after which time

breakdown of this organic nitrogen to ammonia and conseq'ient

loss by volatilisation seems to keep pace with loss of dry matter.

Finally, the material assumes a "stabilised " condition—the loss

of nitrogen becomes greatly diminished or may be absent alto-

gether for long periods. These three phases—accumulative,

dispersive and stable—are shown in Fig. 2, which illus-

trates the type and extent of the changes taking place in a

mixture of straw and urine during a ]^ei-iod of four months.

B 2
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Between the 60th and the 120th day httle change is found to

take place either in the amount of " stabihsed " or " fixed
"

nitrogen or the proportion of this nitrogen and the ammoaia
which appears to be held by fermented material even at a high

temperature (B7° C. = 99° F.'), and in spite of the frequent

handling and exposure associated with sampling operations. In

general, it may be stated that when straw has wwked from an

At Beginning After 17 days After 24 days

After 52 days After 59 aay^ After 127 aayp

Fig-. 2.—The diagram illustrates the changes that occur when straw is fermented

in the presence o£ urine. The black discs represent fixed nitrogen, and the white

•outer circles represent ammonia nitrogen,

unsaturated to a " stable " phase little or no free ammonia is to

be found, but straw which commences with a super-abundance of

nitrogen appears to hold, when in a fermented state, upwards of

14 per cent, of its nitrogen in the form of ammonia so long as

the material is in a moist condition. Desiccation leads almost to

complete loss of ammonia, and in this respect as well as in the

proportion of ammonia in the moist material, the artificial

resembles the natural manure.
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From the study of the iiitei-relations between nitrogen

and straw, we have come to the eonchision that the amount of

nitrogen necessary for pronounced rotting, and the amount vhich

straw is capable of " fixing " in the form of ammonia are iden-

tical and that, in general, the figure varies only between 0.70

and 0.75 parts of nitrogen per 100 parts of dry straw. Within

these limits fermentation proceeds without loss of nitrogen, and

it is obvious that, except in so far as the nitrogen content of the

original straw varies, the final " stabilised " product obtained

when rotting has proceeded to the extent of 40 to 45 per cent,

of dry matter must Ukewise exhibit comparatively slight variaHon

in its nitrogen content. In our experiments the " stabilis.? 1

"

product obtained from the fermentation of straw under a vari-ty

of conditions possesses a nitrogen content of about 2 per cpiit.

calculated on the dry material.

It thus becomes possible to estimate fairly accurately what the

nitrogen content of any particular sample of fermented straw

will be when rotting has proceeded to an appreciable extent. If,

for example, the nitrogen content of the original straw is equal

to 0.50 per cent., and we assume that the theoretical amount of

iammonia nitrogen, equal to 0.72 lb. of nitrogen for

100 lb. of straw, has been fixed, then, with a loss of 40 per' cent,

of dry matter during fermentation, the resultant rotted ^^traw

will contain (0.50 + 0.72) x 100 60 = 2.03 per cent, of

ori^anic nitrogen in the drv matter. An additional amount of

ammonia nitrogen would probably result in a portion remaining

as free ammonia w^hich, as indicated above, would be liable to

loss if the fermented straw were allowed to become dry. The

data thus obtained enable us to turn to the process of inducing

the fermentation of straw on a large scale, and are also capable

of appHcation to the conditions operating in the production of

ordinary farmyai-d manure.

Suggested Method for the Preparation of Artificial Manure. *

—As regards large scale work, a number of factors hnw' lo l">e

taken into account which did not operate in the laboratory experi-

ments. Experience has shown that urea and ammonium car-

bonate are the most suitable carriers of nitrogen sinct^ tb.ey

ensure a favourable alkaline reaction, and lead to rapid 1)reak-

down. pi'ovided that thev are not pi-esent in large excess. 'L'hey

are. however, far too expensive at the present time to admit of

general use in farm work, although a reduction in the cost of

* This process, as well as its application to the jiurilication of sewage, has
been cvcicl In- Letters Patent (Britisli Pat. No. ir)2:i*^7).
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manufacturing synthetic urea would create conditions favourable

to its extended use. As an alternative source of nit ogen,

cyanamide (nitrolim) and sulphate of ammonia have been rsed

with success. Whilst cyanamide already contains sufficient J'ree

lime to keep in check any acid compounds formed during fer-

mentation, sulphate of ammonia must be supplemented by the

addition of a base, and for this purpose finely-ground chalk,

ground limestone, or waste lime from causticising plant at soap

works may be used. For general purposes it will be found that

upwards of f cwt. of sulphate of ammonia and 1 cwt. of finely

divided carbonate of lime per ton of straw are sufficient to induce

fermentation. The main obstacles to large scale opera-

tions at the present time arise from the great tardiness with

which raw straw takes up the moisture necessary for fermenta-

tion. Where pits are available this difficulty may be overcome

by allowing the straw to remain immersed for 2 to 4 days,

after which the free liquid may be drained off. In the case of

heaps or stacks on open ground no advantage appears to be

obtained by continued wetting with large quantities of >.^'ater,

and we suggest, as a more effective method of securing the neces-

sary saturation of the straw, sprinkling the heap comparatively

lightly with water and allowing a couple of days to elapse before

a second sprinkling is given. During this time a slight fermen-

tation with increase in temperature sets in, rendering the straw

more capable of absorbing a second slight application of water

than would otherwise be the case. When examination has shown

that the interior of the heap has become uniformly moist,

the source of nitrogen may be applied in the form of solution, or

in the case of cyanamide and other products, this may be broad-

casted over the surface of the heap and watered in. The moist

convenient method of making the heap, wetting the straw, i.nd

supplying the necessary nitrogen for fermentation depends so

much on local conditions that much must be left to the initiative

of the farmer himself.

General Characteristics of Artificial Farmyard Manure.

—

Artificial farmyard manure prepared from straw is a well disinte-

grated plastic material in which the tubular character of the straw

has been to a great extent destroyed. There is an almost com-

plete absence of smell, the little there is being slightly fusty or

mouldy in character. When prepared through the agency of a

compound in the presence of free lime, there is a tendency

towards the production of a blackish colour, while if prepared

from soluble alkalies such as ammonium carbonate, Jiquid
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ammuiiia, or cumpounds giving free ammonia such as urea or

peptone, or in the presence of sodium 'hydroxide or sodium car-

bonate, the colour is dark brown, and differs only slightly

from the natural product. The liquid, which is gradually

expressed from the fermenting straw as more and more dry matter

is lost by fermentation, has a dark brown colour and a smell which

is in(Hstin,L!;uishable from stale urine.

Application of Results to the Production of Ordinary

Farmyard Manure.—Since it has been possible to produce

material identical in physical properties with well-rotted farmyard

manure, differing only in chemical composition in so far as the

latter contains appreciable quantities of phosphorus and potash

derived from foods consumed by the animal, the possibility sug-

gested itself that the results might be applicable to the making of

ordinary farmyard manure and led to an inquiry in this direction.

Of the three constituents ordinarily present in manure—urine,

faeces and straw—the fcTces appears to contribute to the physical

character of the product only, since manure can be produced with-

out their presence. Moreover, definite experiments have shown
that, chemically, fa3cal nitrogen is to a great extent inert and
is not capable of contributing to the decomposition of straw to

any degree comparable with urine nitrogen. On the contrary,

certain methods of feeding farm animals, and particularly of

horses, sometimes lead to the production of faeces containing

quantities of readily available carbohydrates, and it has been
shown* that such faeces are capable of supporting the fixation of

atmospheric nitrogen. There is every reason to suppose, there-

fore, that the faecal portion of the manure heap inclines

slightly in the direction of itself requiring nitrogen rather than

acting as a source of nitrogen for the decomposition of straw.

With the above exception of some horse f.ioces, the solid excre-

ments of farm animals may be regarded as having reached a state

similar to that observed above in fermented straw, i.e.,

containing roughly 2 per cent, of nitrogen in the dry

matter. This is borne out by the following mean figures which
have been obtained from various sources:

—

Horse ffeces (mean of 8 records) = 2*00 per cent. X. in dry matter.

Cow „ ( „ „ 11 ., ) = 1-H8 "

..

Slieep ( „ „ 7 „ ) = M'-i „

AvercKj-e of '2() records = 1 •'.).')
,, ,,

We thus see that during the process of digestion, and also

possibly ])y virture of bacterial action in the intestinal tracts, the

* Jour. Acjric. ScL, 1917, Vol. VITI, p. 299.



408 Artificial Farmyard Manure. [Attg.,.

percentage of organised nitrogen closely agrees with the figure

^•epeatedly found for fermented straw to which purely mineral

nitrogen was supplied, and subsequently converted by a bacterial

action into organised nitrogen.

Since evidence of this stabilised condition is found in the

product of the fermentation of straw and urine, and also in the

undigested portion of food passing through the animal, it might

be expected that comparable conditions would prevail in the

manure heap. Despite the fact that the manure heap

usually consists of the liquid and solid excrements of differenfe

animals fed with widely different diets, together with litter of

various kinds and in variable proportions, and that this mixture

is allowed to mature under conditions absolutely lacking in

uniformity, the majority of the available data regarding the

composition of farmyard manure indicate a striking similarity

in the percentage of fixed or non-ammoniacal " nitrogen.

.'Without giving details of the methods of feeding or

of the conditions under which the manure was produced, it

may be sufficient to state that the mean content of fixed or

organised nitrogen in manure made under controlled conditions

in America, on the Continent, and in this country, proves to be

2.09 per cent, as a mean of 43 records. We are now in a

position to appreciate more accurately the character of the

changes which proceed during the making and storage of

manure. Eepeated experiments carried out during the last three

decades -have shown that during this process a very considerable

proportion of the nitrogen originally contained in the food and

litter is almost invariably lost, and this loss, w^hich may
amount to upwards of 40 or 50 per cent, of the whole, appears

to fall largely, or even exclusively, on the urine nitrogen, i.e.,

the most valuable nitrogen, since it is the most readily avail-

able constituent of the manure. To prevent or reduce this

loss both chemical and physical measures have been suggested,

all of which have proved either ineffective or have interfered

seriously with the rotting process.

If dung-making be regarded as essentially a straws-rotting

process it is possible to obtain some explanation of much of

the loss which has been found to occur. We have seen that the

nitrogen-fixing powder of straw is strictly limited, and that any

surplus nitrogen in the form of ammonia is liable to loss by.

evaporation. It may therefore be assumed that the practice of

supplying concentrated feeding stuffs to farm livestock merely
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results in an increased production of soluble nitrogen, which,

owing to the normally overloaded condition of the litter, is

liable to relatively greater loss than where such feeding stulfs

are not used.

We have attempted to test the accuracy of this view by,

computing the amount of nitrogen that ought under ordinary

conditions to be recovered in the form of manure from any

given system of feeding. For this purpose we have taken:

—

(a) the total amount of nitrogen contained in the straw used as litter
;

this is apparently not in a form liable to loss
;

(b) the amount of indigestible or faecal nitrogen as calculated from the

digestion co-efficients of the foods consumed
;

(c) the amount of nitrogen which the quantity of litter employed should

be theoretically capable of retaining^ i.e., 0*72 lb. of nitrogen per

100 lb. of straw
;
and,

(d) the amount of nitrogen present as ammonia at the end of the experi-

ment; this quantity is extremely variable and is determined by the

actual conditions, aeration, exposure, and the length of the period

during which the manure is stored.

The application of this method to the actual results obtained

in a number of feeding experiments show^s that a fairly close

approximation may be obtained.

Two instances may be given, the first relating to Professor

T. B. Wood's experiment at Cambridge,* and the second to that

of Professor Hendrickt on the feeding of bullocks on roots and

straw. The following table gives an extract of Professor Wood's

data relating to the amount of total and digestible nitrogen

suppHed to the respective sets of animals, and the net amount

excreted after deduction of the calculated nitrogen due to the

live-weight increase of the animals. As the animals w^ere not

fed with straw but were able to pick over that supplied :is litt.-»*,

it has been assumed that one-quarter of the whole would be

consumed, and due allowance has been made for this. In the

two instances, therefore, after making this deduction. 41.15

and 83.85 lb. of nitrogen were supplied to the animals, whilst

only 30.9 and 46.70 lb. w^ere recovered in the manure. The

totals obtained by calculating the indigestible or fircal nitrogen,

together with that contained in the litter and the amount which

this litter is theoretically capable of fixing, closely approach

those obtained by actual analysis of the mannro. being 33.6 as

• Jour. Aiiric. ScL, 1007-08. Vol. IT, d. 207.

t North Scot. Coll. Agric, 191R. Bull. Xo. 22.
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against 30.9 lb. and 46.51 as compared with 46.70 lb. in the

two cases respectively.

No Cake. Cake.

Total Indigest. Total Indigest.

Nitrogen. or Fcecal Nitrogen. or Foecal

itrogen. Nitrogen.

lb. lb. lb. lb.

Mangolds 17-6 4-0 17-6 4-0

Hay 21-3 8-5 21-3 8-5

Straw ... 9-0 1-7 8-6 1-65 {I taken

Cake ...

as food)
42-8 5-56

Total Nitrogen minus nitrogen 41-15 14-2 83-85 19-71

in live-weight increase.

Ffeca] nitrogen
Calculated.

14-2 19-71

Straw 7-3 7-0

Nitrogen fixed by litter 10-2 9-8

Nitrogen found as ammonia... 1-9 10-0

Total (^calculated) 33-6 46-51

Total actually found ... 30-9 46-70

The data referring to Professor Hendrick's experiments are

contained in the table below in a somewhat condensed form.

The total amount of nitrogen supplied to the animals as food

amounted to 613 lb., and of this it has been calculated that 4*2 lb.

were retained by the increase in live-weight of the animals, thus

making the total amount which should have been present in the

dung equal to 671 lb., whilst only 524 lb. were actually recovered

as organic and ammonia nitrogen. For the calculation, we have

taken the faecal nitrogen as given by Professor Hendrick as

276 lb., the nitrogen contained in the litter as 100 lb., and the

amount of nitrogen which would be fixed by the litter (equal to

146 cwt. with a dry matter content of 91 per cent., as 107 lb.

It will be seen that the sum thus obtained is 537 lb. by calcula-

tion, as against 524 lb. by analysis. It should be noted, how-

ever, that Professor Hendrick himself calls attention to the fact

that the cattle used in the experiment did better than mighfc

have been expected from accepted scientific standards of digested

litter, and raises the question as to whether the foods actually

used were not more digestible and of higher starch value than

is allowed in Kellner's tables. If this were the case, it would

simply mean that the amount allowed in our calculation as indi-

gestible or faecal nitrogen is somewhat too high, and would

consequently bring the totals of the analytical and the calcu-

lated amounts into still closer agreement.
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A ludf/fical Data. Calculated Data.
lb.

Nitrogen sii})plie(l in food

Nitrogen „ „ litter

Indig. (fa'cal) nitrogen... = 27G

Nitrogen in litter ... = 100

Nitrogen tixed by litter

(l(')-3rj2 lb. (a 91 per

Total nitrogen 713 cent, dry matter x 0*72,

i.e.y fixation constant) = 107

Nitrogen as ammonia ... = 54

Total nitrogen recovered

in dung 524 Total calculated = 537

Similar calculations have been made in the case of

other feeding experiments, but these two instances will probably

suffice to show that the amount of nitrogen which we found

straw to be capable of fixing in the laboratory, is also most

probably built up into organic form and to the same extent

under ordinary farm conditions. It is, perhaps, outside the

scope of this paper to suggest means by which the observed

losses which occur in the making of manure may be minimised,

but rational practice would appear to lie in the direction of a

more liberal use of litter in order to increase the amount of

ammonia that can be fixed, with the further result of a con-

siderable increase in the dung-making capacity of a given

number of stock.
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THE CLAYING OF FEN SOILS,

WiLFEiD S. Mansfield, B.A.,

Advisory Chemist, School of Agriculture, Cambridge.

The true fen soils of East Angiia, or " Blacklands " as they

are called, are light soils, black in colour, containing a very:

high percentage of organic matter, the mineral matter present

being mainly coarse and fine sand, only a very small percentage

of the finer particles being present. Even the top soil may
contain over 50 per cent, of organic matter, and in the subsoil

the high organic content is even more marked, until a layer of

unadulterated peat is struck, sometimes within a foot of the

surface. This layer of peat may be only a few inches in

thickness, in which case the local name of " Bears' Muck "

is given it, or it may continue to a depth of several feet. Under

this peat is either sand and gravel, or clay, and on this the

value of the land depends. Blackland overlying clay is superior

in every way to that overlying sand and gravel, and if the clay

is within four feet of the surface, then the process of claying

the top soil is rendered cheaper and the land has an increased

value.

Historical.—The practice of claying fenland is undoubtedly

an ancient one, though exactly when and where it had its origin

it is impossible to say. Arthur Young, in his Lincolnshire,

written in 1799, does not mention it, from which it may
perhaps be assumed that it was not then a common practice.

Samuel Wells in his Histonj of the Drainage of the

Great Level of the Fens, 1830, gives an interesting note

on this subject in which he says: " This mode of manae^e-

ment is so very modern, that the author finds some difficulty

in giving an accurate description of its singular process." He
continues, "The object is to give solidity to the land; but iH

is for experience to prove whether the heavier soil will not force

itself back before the industrious owner can reap the reward

of the expense he has thus unavoidably incurred. One beneficial

effect, undoubtedly, arises from the measure—the employment

of the poor."

In 1841 Mr. Morton, writing in the Journal of the Royal

Agricultural Society, says :
" This mode of improving peaty soils
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extends over a very large district, indeed it is equal in extent

to the extent of the fens, for, although the whole of the Fenland

in Lincolnshire, Northamptonshire, Huntingdonshire and Cam-

bridgeshire has not been so treated, there is scarcely a farmer

but what has, and is now^ proceeding with this most important

improvement. I have witnessed this operation for the last 15

years; and I believe it was begun long before." Skertchly in

his Fenland, 1878, refers to the practice as having been in much
favour for the past 20 years.

As the cost in 1841 was estimated by Mr. George Cooke,

manager of Lord Harrowby's Lincolnshire estate, at only

54s. per acre, the increase in yield of wheat obtained being 10

bushels per acre of 10 per cent, heavier grain, the im-

provement to last 15 years, it is hardly to be wondered at that

the practice increased rapidly. As the price of corn rose, so

claying grew in popularity, for the increased cost of labour

was small in comparison.

With the decline in agriculture the practice was gradually

discontinued by the smaller tenant farmers, but it was kept alive

by the larger farmers, many of whom owned their holdings.

For some years before the War it was again growing in favour.

With the extreme scarcity of labour during the War all opera-

tions of this nature were of necessity stopped, and it was only

during the winter of 1919—1920 that it was recommenced to

anv extent. Indeed, with the very high cost of labour, and the

uncertainty of the outlook, the wonder is that it was recom-

menced at all, and it argues well of the practice that it should

be those men who had ^ad most experience of it in the past

who were the first to restart.

Objects.—Claying is usually done in the winter months,

when other work on the farm is slack, and the field selected

has generally carried corn the previous year. The objects

aimed at are :

—

1. To apply a maximum amount of clay to the surface soil

with a minimum of labour.

2. To avoid burying any of the "made" top soil, but to con-

serve it on the surface.

3. To replace the clay removed, refilling the trenches

with inert peat, material which it is useless to incorporate

with the top soil (which already contains excess of organic

matter), but which, being of a porous nature, will issist

drainage.
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Method of Claying.—Operations are begun by opening fur-

rows with a horse plough leS yards apart and parallel to each

other. It is usual to plough 2 furrows 10 to. 12 in. in width,

leaving 12 in. of unploughed land in the centre, thus making

the trenches roughly 3 ft. wide at the top. The workman
begins at one end of a furrow by sinking a hole about 5 ft.

long and 3 ft. wide. The top soil is laid on one side of the

hole ; the peat from the first hole is piled at the end of

the furrow. The clay, which lies directly under the peat, is

struck at various depths from 2 to 6 feet. If the clay is deeper

than 6 feet, then the operation becomes difficult and expen-

sive, and will not as a rule be attempted. From three to four

spits of clay (3 to 4 feet) are then thrown out into heaps, half

on one side of the hole and half on the other. The sides of

the hole are undercut to some extent, so that the maximum
amount of clay may be obtained from each hole. Holes are

then sunk all up the furrow, about 1 foot apart, the

space being left to shore up the sides of the trench and keep

them from caving in; also to act as a dam to prevent the

water, which rapidly accumulates in each hole as it is dug,

from filling the trench. In digging the second hole the top

soil is laid on one side as before, but 'the peat is thrown into the •

first hole, and thus the useless material dug from each hole

helps to fill up the preceding one.

It is the custom among some farmers to cut away the par-

tition left between each hole after the clay has been removed

and the partition has served its purpose. In this way a con-

tinuous trench is made across the field, so that as it is filled

with porous peat it acts as a drain, which discharges its water

at either end into the dykes surrounding every field. This

practice seems to be thoroughly sound and may be commended
to the notice of those who are not at present in the habit of

carrying it out.

Having completed several holes, the workman goes back and

spreads the heaps of clay evenly over the land to a distance of

6 yards on each side of the trench.

The tools used are an ordinary spade for clearing away the

top soil and peat, a fork for spreading the clay, a small light

wooden shovel or spoon with a thin sharp cutting edge and

about 12 to 14 in. deep, for digging the clay, and a large

wooden scoop for throwing out the water as it accumulates in

each hole back into the preceding one. The amount of water
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met with varies greatly; where there is much to be contended

with it renders the operation difficult and expensive.

The clay having been excavated and spread over the whole

field, the work of filling in the trenches is begun. Three

furrows are ploughed round each trench, usually with a

digging plough, to a depth of 8 or 10 inches. After the third

furrow has been turned the plough is followed by a gang of

men with spades, who remove about 12 inches of subsoil and

peat from the bottom of the furrow, and throw it into the open

trench. The plough follows and turns a fourth furrow, the

bottom of which is dug out and thrown into the trench as

before. This process is continued until the trench is filled in.

By this ingenious method, known locally as subsoiling, the top

soil remains on the surface, and the trench is filled with peat.

The whole field is then ploughed, the clay being buried

to a depth of 6 inches. The cultivator follows, and the land is

prepared for a crop of potatoes or mangolds in the usual way,

roots being usually the crop chosen to follow an application of

clay.

Cost.—The digging of the holes and the excavation and
spreading of the clay is done by skilled "Toolmen " by piece-

work. The cost varies with the depth of the clay and the

amount of water present in the soil. Prices ascertained in the

winter of 1919—1920 varied from lis. to 15s. per chain of

trench dug. The cost of claying per acre in that particular

season was approximately as follows, clay being struck at a

depth of 4 feet, and water not being excessive:

—

£ s. (1.

Setting out work with plough 060
Cost of digging holes, excavating and spreading clay,

trenches 13 yd. apart, @ 12s. per chain, i.e., 17 chains

@ r2s 10 4

Cost of lining in (subsoiling), including plough ... ... .2 10

£i:5

The work is hard and requires a good deal of skill, and the
" Toolmen" earn from 9s. to 10s. per day of 7.1 hours.

Wages are always rather higher in the fen country than in

the surrounding districts, but most of the work is done by the

piece. In fact, the amount of piece work is a characteristic

of fen farming, the result being a more efficient and better type

of labour, as under thi system men earn what they are in-

dividually worth. A " Toolman," that is a skilled man, hi the
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prime of life is nearly always at piece work either dyking,

claying, manure carting and spreading, hoeing, or harvest

work, the horses being worked mainly by lads.

Duration of the Claying.—For the purpose of valuations of

Tenant Pvight, claying is valued on a seven-year basis, but this

is generally admitted to be a very conservative estimate.

George Cooke, already mentioned above, estimated claying to

last for 15 years, and provided it has been well done, there is

no doubt that its effects ma}^ be seen for 20 years. The

full benefit is not felt until the second year, by which time

the clay has become thoroughly incorporated with the soil.

During the first year much of the clay may be observed lying

-on the surface in small lumps.

After a period of 15 years the operation may generally be

repeated with profit. By that time most of the clay w^ill have
l)een washed through the top soil. Indeed, the writer has known
fields which have been clayed 3 and 4 times at intervals of from

15 to 20 years.

Benefits of Claying.—As regards the benefits derived by

various crops from claying, exact figures are w^anting, but it is

safe to say that both quantity and quality are affected. It is

a fact that originally, w^hen these lands w^ere first reclaimed

and brought into cultivation, the first improvement carried

out after draining was the application of large quantities of

clay. Without such an application it was found impossible to

gTow wheat at all, while oats yielded but a poor, light crop.

Practitioners have declared to the writer that their potato crops

were increased by 2 tons an acre after claying, and man-

golds considerably more. Heavy crops of corn will stand

better on land w^hich has been recently clayed, and this point

is of first importance in a district where the greatest bugbear to

the farm,er is a laid crop.

It is by no means easy altogether to account for the great

benefit derived by fenland from a heavy application of clay.

There is no doubt that several factors are involved. That the

action is neither entirely chemical nor entirely mechanical is

certain. It has been held by some writers that the clay

supplies lime, in which the top soil is deficient. A glance at

the analyses given below of two typical blackland soils, with

their underlying clays, will show" that the top soil already

contains plenty of lime, and that the clay contains only a

very small percentage. In exceptional cases where the top
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soil is acid, the small amount of lime in the clay will have

a beneficial effect, yet, generally sneaking, there is no deficiency

of lime in the top soil to make up.

The potash supplied by the clay is a factor which must
be considered. In experiments on the manuring of blackland

1

1

I. I. 11. II. 11. I la.

Mechanical. Top. Sub. Clay. Top. Sub. Clay. 1 Clay.

Fine Gravel •35

1

1-9 6-5

Coarse Sand 1-87
'

n-7 • 10-0

Fine Sand
1

18-37

1

35-2 16-0

Coarse Silt 25-50 !

1

6-9 6-0

Fine JSilr 9-8 4-2 17-3

Clay 19-6 4-2 30-9

Loss on Ignition 57 -30 73-6 12-9 .50-3 61-5 3-8 9.1

Moisture ... ... 11-0 4^4

•

3-8 9-0 ir6

.

1-0 3-16

Chem'ical.

CaO 5-8 6-2 3-2 18-7 12-4 •3 3^5

MgO •31 •02 •34 •36 •15 •05 •63

K.,0 •44 •44 •75 •65 •48 •11 •71

P.O, •19 •10 •22 •24 •11 •14 •10

Iii>()lnble Iicsidues ... 23-75 16-80 76 •.50 25-5 15^65 91-95

carried out between 1898 and 1907 by the Cambridge Univer-

sity Department of Agriculture, it was found that no benefit

was gained by the potato crop from the addition of sulphate of

potash to other artificial manures. This is borne out by

experience, for the almost universal dressing for potatoes
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on this land consists simply of from 8 to 10 cwt. per acre of

superphosphate, no potash manure being used.

Of all the benefits, however, the most important seem to

be consolidation and drainage. With soils containing only 20

to 25 per cent, of mineral matter, and from 50 to over 70 per

cent, of humus, the consolidation effected by an application of

upv^ards of 100 tons of clay per acre is obvious.

It may be noted here that Clay No. II in the analysis is

really not clay and contains over 70 per cent, of coarse and

fine sand. This is realised by the farmer to be very inferior

material, but running through it are veins of Clay No. II a,

which, as may be seen by the analysis, is a very superior

clay, containing over 50 per cent, of the finer fractions.

The solidity given to these blackland soils by a dressing

of clay is quite remarkable. As Mr. Pusey says, in

the Journal of the Royal Agricultural Society,* " In wet

weather, even on a stubble, a horse will often sink in to the

fetlocks; yet where so slight a dressing of clay as 40 cartloads

per acre has been applied in the previous winter, he will find

a firm footing."

In the opinion of the writer the much improved drainage

resulting from the modern method of claying already de-

scribed, is one of the greatest benefits derived from it. In

sinking a dyke across a field it will be found that the water

table in the centre of the field is very much nearer the surface

than it is at either side, where it is lowered by the proximity

of the open drains which surround every field. It is clear

that a series of trenches 13 yards apart, 6 ft. deep, filled with

a porous material such as peat, and discharging into open

drains at each end, will assist the free movement of water

through the soil and improve the drainage. This point

should be borne in mind by those who contemplate carrying

out work of this nature.

Owing to the very high percentages of humus it was found

impossible to make mechanical analyses of the top and subsoils.

Jour. Royal Agric. Soc, Vol, II, p. 409.



1921.] Effect of Chalk on Heavy Land. 419

THE EFFECT OF CHALK ON THE
CULTIVATION OF HEAVY LAND.

E. J. KussELL; D.Sc, F.K.S., and B. A. Keen, B.Sc, F.I.P.

Rothamsted Experimental Station, Harpenden.

It has long been known in a general way that chalk or lime

facilitates the cultivation of land, but so far as we are aware

no field measurements are on record to show the magnitude of

the effect. In the winter of 1912-13 large plots of land were

chalked at Rothamsted, but strips of unchalked land were left

in each field for purposes of comparison. Records have been

kept of the crops ; these are given in Table I and show as a

result of chalking an increased yield of clover, which reacts on

Table I.

—

E^ed of Chalking on Yield of Crop. Chalk applied

November, 1912, to March, 1913.

j

Sawpit Field. Gt. Harpenden Field.

Yield per acre on Yieldper acre on

Year. Crop.
1 o
a ^

o

Chalked
20Joads

[
50 loads

per acre.

Crop.
,i>

.a
o

Chalked

20

loads

per

acre.

1914 Oats, bush. ... 44 -G 37-3 41-1 Potatoes, tons 9-3 8-8

1915 Clover, cwt 19-4 35-8 39-2 Barley, bush.

Straw, cwt. ...

Wheat, bush.

Straw, cwt. ...

36-2

19- 1

20-9
21-4

33*9

18-9
19-6
20-5

1916 Wheat, bush.

Straw, cwt. ...

27-8

33

33-8

40-3
30-2

35-0
Wheat, bush.
Straw, cwt. ...

Oats, bush. ...

Straw, cwt. ..

31-7

39-7

31-4

20-0

27-3

37-3
38-5
25-6

1917 Oats, bush. ...

Straw, cwt. ...

25-8

23-4

29-7

22-8
27-1

22-9
Wheat, l)ush.

Straw, cwt. ...

24-5

18-5

27-7
20-1

1918 Wheat

1919

1920

Wheat

Oats

- Plots not separated.

1021 I'otatoes

subsequent crops, but there is no increase in wheat, oats or

potatoes, apart from that due to the growth of clover. On the

2
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old four-course rotation the gain would have been obvious, but

now that the rotation is widened to one of six courses or more,

it is less evident.

The ploughman always declares, however, that he can tell

by the ease of working where the chalk is applied, and during

the past six years attempts have been made to devise some means

of measuring the benefit obtained. So long, however, as we
were working with horse implements no success resulted.

Eecently a tractor has been substituted for horses in the main

work of cultivation, and among its advantages is the fact that

its work can be exactly measured and recorded. These measure-

ments are of great economic importance because the farmer pays

direct for every additional pound on the drawbar pull. The

Bothamsted Experimental Station is endeavouring to secure its

own dynamometer, but so far no satisfactory implement is on the

market. For the present purpose, however, we were fortunate*

in interesting the Hyatt Roller Bearing Co., and in borrowing

from them, not only their high class dynamometer, but also the

services of their Engineer, Mr. J. L. Bent, who took the

measurements and calculated the results.

The particular field on which the measurements were made is

Pastures Field (also called Sawpit Field), which had been

ploughed in October, 1920, immediately after the oat crop was

removed. It was cross-ploughed in March last to a depth of

7 in., using an Austin tractor, and for part of the work a Ran-

some three-furrow plough, for the remainder a Cockshutt three-

furrow plough. The measurements recorded in Table II were

taken during this cross-ploughing.

The figures show that chalking not only increases the speed of

ploughing but considerably reduces the drawbar pull, so that the

cultivation is effected by the expenditure of less work and there-

fore of less petrol and less wear and tear on the tractor and

implements. The increase in speed in the case of the Cockshutt

plough is from an average of 2.18 to one of 2.23 miles per hour

:

in the case of the Ransome plough from 1.98 to 2.21 miles.

The drawbar pull fell from 1,538 lb. to 1,358 lb. for three

furrows with the Cockshutt. and from 1,610 to 1,425 lb. for

three furrows with the Ransome plough.

The average of all results is a saving of 180 Ih. dratchar pull and

an additional mile of ploughing in every 9 hours 'work as a con-

sequence of chalking. The practical importance of this result

needs no emphasis. There can he little doubt that all other

cultivations are facilitated by chalking. Seeing that the chalk
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has already been applied 9 years and is still lightening the

work to this extent it has obviously saved a considerable amount

Table II.

—

Measurements for cross-ploayking Land already ploughed in Autumn.
CorlcHlnitt J^lougli, Austin Tractor.

A vcrage. Unclialhcd.
1

Chalked,

20 loads fine chalk.

Chalked,

50 loivds ''dug " chalk.

Centre S.E. Centre S.E. Centre S.E.
plot. plot. plot. plot. plot. plot.

Miles per hour
]

2-14 2-21 2-50 2-27 2-27 1-88

Draught per plough.
lb 516 509 465 446 483 417

Per sq. in. in furrow
section, lb.

i
7-37 712 6-63 6-37 6-90 5-95

Drawbar pull, lb. ... 1 1,548

i

1,527 1,395 1,.337 1,450 1,250

Ransome Plough, Austin Tractor.

Miles per hour 1-98 2-15 22-7

Draught per plough,
lb 537 467 483

Per sq. in. in furrow,
section, lb. !

7-67 6-67 6-90

Drawbar pull, lb. ... ' 1,610 1,400 1,450

Depth of ploughing, 7 inches.

Average of all results.

Unchalked. Chalked.

Miles per hour 2-11 2-22

Draught per plough, lb 521 461
Per sq. in. in furrow section, lb. ... ... 7-o9 6*57

Drawbar ])Uil, lb 1.5C)2 l.HSO

in labour and will now save a great deal in the tractor. If it was

desirable to apply chalk in the old horse days, it has become much
more important to do so now, when every pound of drawbar pull

has to be paid for and every fraction of a mile per hour additional

speed means so much money saved. It is probably not too much
to say that the liming or chalking of heavy land should be

regarded as one of the essential factors in the use of the tractor.

The difference becomes even more striking when a heavier

tractor is used with the heavy plough, as would often happen in

autumn and winter work. For comparison with the corres-

ponding columns in Table II. the following figures are given.

Ransome Plough u.'ifh Titan Tractor.

Unchalked. 20 loads chalk.

Centre plot. Centre plot.

Miles per hour 123 I Hl

Draught per plough, lb (i08 4 7.^

Per sq. in. in furrow section, lb. ... S-6S r)-7S

Drawbar pull, lb !,825 1.125

A part of this difference is due to the heavier weight of the

Kansome plough, but the greater portion can be attributed to
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the compacting of the soil in front of the plough by the Titan

tractor, which weighs 60 cwt. against 30 cwt. for the Austin.

In addition the Austin runs with two wheels in the furrow,

whereas the Titan runs on the unploughed soil.

It would be interesting to know just why chalk or lime has the

remarkable effect here described, and the inquiry is being made
in the Soil Physics Laboratory at Eothamsted, because the action

cannot properly be exploited until it is understood.

It is possible that the chalk affects the degree of moistness of

the soil. There is a difference in the appearance of the land

after rain, which suggests a difference in moisture content. In

walking over the field in winter one notices a drier, more porous

look on the chalked plots, and the land is less sticky; this is

seen every winter, and is frequently demonstrated to visitors.

This is no doubt an important factor in determining the improved

growth of clover on chalked land, which then reacts on the sub-

sequent crops.

It would not follow that the soil was actually drier because it

looked so : the same results would be obtained if the soil were

lightened or puffed up so that its pore space were increased.

It is not proposed, however, to discuss here the reasons for

the effect of chalk : the important point is that chalk lightens

the soil to the marked extent indicated by these measurements.

It is hoped to be able to extend these measurements and

ascertain the effect of other manures on the work of cultivation.

Farmyard manure is known to lighten the soil : green manure

is assumed to have the same action. Sir A. D. Hall, when at

Bothamsted, showed that the various artificial manures acted on

soil each in a characteristic way. and it seems probable that

these also m.ay affect the work of the tractor. It is obvious that

any action a fertiliser may have in increasing or diminishing

the resistance of the soil to the tillage implements must be taken

into account by the farmer in determining his choice of materials

for use.
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BRITISH GROWERS' SCHEME FOR
GRADING AND PACKING APPLES.
W. J. LoBJoiT, O.B.E., Controller of Horticulture,

AND

H. V. Taylor, B.Sc, M.B.E., Deputy Controller of Horticulture.

The scheme for establishing in this country a proper system

of grading and packing apples for the market, referred to in

the article on " Grading and Packing " in the July issue of this

Journal, has now been published by the Federation of British

Growers. In this article an attempt has been made to explain

this scheme, and a few notes have been added which, it is

hoped, will be of assistance to those growers who may desire

to adopt a system of grading and packing to meet the require-

ments of the scheme. In the past horticultural journalists

have written much on this subject, and many meetings of

the trade have been held to discuss measures of reform;

this clearly indicates that the problem is not a new one.

The minds of the traders and the general public, however,

were not, a few years ago, susceptible to new ideas so drastic

as to revolutionise the whole system of marketing, and little

progress was made. Experience in marketing British apples

during 1919, when a large quantity was wasted, combined
with the large importations of well-packed foreign and colonial

fruit during 1920, has caused horticulturists to view the matter

from a different aspect. The retailer also, reflecting the prefer-

ence of the consumer, has taken a definite stand, and by
favouring in his purchases the well-graded and properly-packed

imported fruit has clearly shown that he was by no means
satisfied with the present system of marketing the home
produce.

The Ministry has been urging all concerned to adopt im-

proved methods of grading, packing and marketing, and with

public opinion tending strongly towards action in the same
direction, the Federation of British Growers has rightly seized

a favourable opportunity for launching a practical scheme to

deal with the problem. Those concerned in drawing up this

scheme and in devising machinery for carrying it into opera-

tion deserve the support and goodwill of all British horticul-

turists, and of the public in general. If it is taken up en-

thusiastically by those interested in the growing and distri-
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bution of applies, the scheme will probably revolutionise the

system of packing fruit for the market and place it on a

business footing. The Federation of British Growers is

making history, and the movement will certainly be noted

when the history of British fruit growing is written.

It is hoped that the articles on " Marketing of Fruit " and

Grading and Packing " in the June and July issues

respectively of this Journal, made it clear that to ensure success

it was necessary that any schemq should be an agreed one,

approved and supported by all sections of the horticultural

industry—the grower, the wholesaler and the retailer. The
Federation of British Growers fully realised this important

point, and having prepared a tentative scheme, convened a

meeting on 24th May, the Controller of Horticulture I>oing

chairman, at which representatives of the Ministry, growers,

wholesalers and retailers were present. The scheme of the

Federation was, after consideration and amendment to meet

the views of other sections, finally agreed to in the form set

out below.

Before definitely setting out the scheme, it is probably wise

to inform readers as to the course which the consideration of

measures of reform has taken. A review of previous articles

in this Journal would show that the Federation of British

Growers proposed to issue labels to be used on packages con-

taining apples properly graded and packed in accordance with

the agreed conditions. Secondly, it was necessary to lay

down standards for grades of fruit, quality, size of package,

in terms of figures, so that the buyers and the sellers of the

labelled packages would be able to discuss business matters in

a language understood by all.

Spaces are left on the label for the grower to fill in the name
of the variety, the grade of apple, and net weight or count

of the package, and to add, if he desires to do so, his trade

or other private mark. The label, duly completed by the

grower, and used on the packages of standard size, purports

to describe the apples accurately, and therefore becomes a

form of contract between the seller (the grower or his agent)

and the buyer of the fruit. It thus goes far to establish the

system of " honest dealings," a point strongly emphasized by

the Ministry in the provisional scheme.

The Federation of British Growers proposes to establish

an Association known as the British Growers' Marketing

Association, which will be responsible for the distribution of
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the labels, and for the general organisation of the scheme.

All growers of fruit, and associations of such growers, will

be able to join this Marketing Association, and so reap all the

advantages which are afforded by a scheme of this kind.

Whilst an organisation of this kind cannot relieve the grower

of financial responsibility for packages bearing the label, the

contents of which foil below the stated standards, it mast,

as a necessary safeguard to the scheme, set up a Tribunal of

Arbitration with power to give authoritative decisions in such

cases. '

The Scheme of the Federation of British Growers.—The
particulars of the scheme as agreed to by the industry are as

follows :

—

1. Apples.—Special Dessert fruit such as Cox's, &c.

Quality—Perfect fruit only. Uniform colour and size.

Grade—Miu. diam, 2\ in.

Package—Peach box 17^ x llf x 4^ in. inside.

Count—
2. Apples.—Dessert.

Quality—Colour, even throughout package
;

sound, without any

blemishes affecting keeping or quality ; skin blemishes not to

exceed 10 per cent, of the apples; evenly sized, min. diam. 2 in.

Grades— (sizes) 2 to 2^ in.. Blue paper ; to 3 in., Pink and White

paper ; 3 in, and over, Pink paper.

Packages—British standard box, 18 x 11^ x 10^ in. inside
;
Bonnet;

Half-bushel sieve.

3. Apples.—Cooking.
Quality—As in 2 ; Min. diam. 2\ in.

Grades—(sizes) 2^ to 2f in., Blue paper
; 2f to 3^ in., Pink and

White paper
; 3^ in. and over, Pink paper.

Packages—HaXi-hfiXVQX] Barrel; Bushel-sieve; British standard box.

2 and S. Every package to be well lined, with coloured paper showing

at top. All wicker packages to be lined with stiff paper. Every

apple packed in British standard boxes to be diagonally packed

and separately wrapped. •

Sale, (a) Boxes—count or net weight, or minimum net weight.

(b) Bonnet—Half-bushel and bushel sieves—tightly packed in layers.

Half-barrels aijd barrels—tightly packed.

Net weight or minimujn net weight.

All these conditions only apply " when j^ticked.''

Reconnnended standard sizes of empties (inside) :

—

Half-bushel—diam. 15 in.; dei)th at side 8 in.: depthin middle 7 in.

Bushol-sieve— 17 : ., .. lOJ „ : .. in.

Half-barrel—diam at top and bottom 1') in.; depth It'i^ in.

miil(llt> 17 in.

It will he notici'd that the a|)j-)los are classified into three

groups : Special Dessert, r'(>ss(>rt and Cooking. To be
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marketed under the heading Special Dessert, the apples must
be perfect fruits, of uniform colour and size, the minimum
diameter of which shall be 2-J in. They are to be packed in

peach boxes, and the number of apples is to be stated on the

label. Many people will need convincing that perfect apples

packed in shallow boxes will need any guarantee or label to

sell them; from the method of packing the quality of the

apples is apparent to the buyer, and no deception can be

practised. Experience shows that growers now packing
" Specials " in peach boxes have been quite satisfied with the

results; and little complaint as to this class of fruit has been

raised by the wholesaler or retailer. The action of the

Federation of British Growers does, however, follow the

practice which has been adopted in South Africa for oranges,

where the First Grade is described in the Fruit Export Act

as " Extra Specials." In this connection it is interesting

to note that the Inspection and Sales Act of Canada, J 915,

described the best grade as " Fancy Quality," but in the

Amending Act of 1918 this quality was omitted, the inference

being that no regulations were necessary for " Fancy Quality
"

fruit.

Eeviewing the grades for dessert apples other than

Specials," it will be noticed that the apples have been

graded according to size; the distinction between the grades

or sizes is to be made apparent by the use of different

coloured paper. This has distinct advantages, one being that

theoretically the grades all start equal, and thus controversy

as to whether a dessert apple of 2i to 3 in. is superior or

inferior to those of larger or smaller size cannot arise;

secondly, traders have been accustomed to the use of coloured

paper for differentiating the various grades of tomatoes—pink

and white is used for the more expensive samples, pink for

the medium price, and blue for the cheaper samples. This

nomenclature for grades of apples appears to be unique.

Most countries adopt a numerical system for classifying

grades, such as 1, 2 and 3, though in some countries the

word " Domestic " occurs. The scale of sizes 2—2^ in.,

2J-—3 in., and 3 in. and over would appear to apply well so

far as British-grown dessert apples are concerned. It is

probable that the middle size of fruit f2^-—3 in.), being the

normal size, will soon estabhsh for itself the premier place on

the markets in preference to the larger and smaller sizes;

so that, like tomatoes, the grades of apples " Pink and
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Whites," ** Pinks," and " Bines " will in virtue of their

respective merits adjust their positions in commerce. The

scale of sizes must be subject to alteration, and possibly the

standards of quality may be subject to modification ; the selected

packages now chosen may give place to newer ;ind more

adaptable ones; but the colours, once selected should, like the

laws of the Medes and Persians, remain unalterable.

One can imagine that the Federa-tion of British Growers

and the Committee appointed to help them when discussing

the matter, found very considerable difficulties in arriving

at an agreement for standard packages. The British Standard

Box would no doubt be recognised by most as the best

package for dessert apples, but bonnets, in spite of their many
disadvantages, by being non-returnable and of light weight,

would be favoured by many; while the popular half-bushel

sieve has served the British fruit grower too well in the

past to be discarded lightly. Becognising these claims the

Grading and Packing Committee of the Federation of British

Growers acted wisely in deciding to include for the present

all three packages. The measurement of the box and the half-

bushel are stated so that standards for packages have at last

been laid down.

For cooking apples a similar method of grading and classi-

fication is provided ; but the scheme has not recognised

cooking apples of a size less than 21- in. in diameter, a

decision with which all growers may not agree. It should be

realised that the label, to be of value, must be reserved

to distinguish superior classes of apples, and most people

would admit that" generally the public does not regard a small

apple for cooking purposes as ideal. The grades, the sizes,

and the selected colours of papers? will probably meet with

general approval.

Four different types qtf packages are to be recognised, the

half-barrel, the barrel, the bushel sieve, and the British

standard box. Experience will soon decide the most suitable

of these packages for each variety of apples. For most

varieties and samples of cooking apples the box may be too

costly to use, but it is no doubt included in order to provide a

package for special cookers such as Newton Wonder, Gascoyne

Scarlet, Blenheim Orange and Peasgood Nonsuch. Again, the

respective sizes of these packages have been stated. The
^Nfinistry has been asked to bring to the notice of manu-
facturers the necessity for making only such jiackages as are of

the prescribed measurements.
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Quality.—It is very difficult indeed to define and describe

on paper what is meant by quality, and little criticism on the

standard adopted can be made as the Committee has adopted

a perfectly safe course in fixing a high and uniform standard

for all apples. The scheme, reads: "Colour even through

package; sound, without blemishes affecting keeping or

quality; skin blemishes not to exceed 10 per cent, of the

apples; evenly sized." In Canada, where a different standard

of quality is fixed for each separate grade of apples, 1, 2,

Domestic, and 3, not less than 90 per cent, of the fruit must
be free from scab, bruise, wormholes and other defects in

order to reach the standard of Grade 1; not less than 85 per

cent, for Grade 2 and 80 per cent, for the Domestic Grade;

and for Grade 3 the fruit must include no culls. After decid-

ing to differentiate grades merely by sizes, each of which
would be distinguished by a special coloured paper, and not

by the usual classification of superiority, it was logical that

the standard of quaHty should be the same for all grades. The

Committee and the Federation of British Growers have, there-

fore, in establishing grades and quality, departed, and

departed widely, from the usual custom; but by adopting a
very high standard of quality greater limitations on the

extended use of the label have been imposed, and it may be

necessary for most growers to adopt better hygienic measures

for controlling pests and diseases before they will be able to

produce apples in any quantity 90 per cent, free from

blemishes and skin spot. The value of the scheme in stimulat-

ing action in this direction will not be small. Again, the

higher the standard of quality of fruit sold in labelled packages

the greater appreciation will be given by buyers to such

packages, which will raise the potential value of the label.

Packing.—All existing legislation on this subject in exporting

countries requires that the apples shall be " properly packed."

It is very difficult to define the expression further, though

Canada states that " properly packed " means that the package

should be well and properly filled.

The Committee and the Federation of British Growers have

expressed their intention clearly by stating that every package

must be well lined, presumably with paper, to protect the

sides of the package from bruising the apples, and so arranged

that coloured paper shows on the top. It is further recognised

that the sides of wicker packao^es, being rougher, tend to bruise

apples more readily, and packing with stiff paper is insisted
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on in this instance—a wise ruling. In all cases the apples are

to be tightly packed in layers. To those experienced in pack-

ing this rule appears unnecessary, for they recognise that

apples cannot be packed otherwise than in layers, and that

tight packing is essential if the pack is to remain firm during

the journey. Large numbers of fruit growers are, however,

not familiar with packing, so that the ruling is sensible and

necessary. For boxes the Committee and the Federation of

British Growers have accepted the diagonal pack which is

admittedly the best pack for market fruit, and one that

remains firm under rough handling; but it will be a surprise

to many to read that every apple must be separately wrapped.

It is recognised that wrapped apples are easier to pack than

unwrapped ones, that the fruit is prevented from slipping

about and so travels and keeps better because of its added

protective covering. The public too is familiar with and

expects to buy oranges, and even some imported apples,

wrapped in tissue paper. Both in the standard of quality

fixed, however, and also in this regulation as to wrapping, the

Federation has boldly set itself to reach a high ideal by one

jump. The Ministry could not withhold its approval, but it

may be questioned whether to start w^ith the realisation of the

ideal is not something of a counsel of perfection, and whether

as a practical policy it would not have been better to have

made a beginning with provisions a little less rigorous and

then, as growers became familiarised with the scheme, to

have tightened it up. The high level to which costs have

mounted creates a difficulty for all growlers, and amounts to a

veritable scare to many; even the cost of tissue paper wrappers

may be the straw that weights the scales of judgment against

the adoption of the scheme. The more up-to-date growers

will, however, probably consider that the greater efficiency

outweighs a slight extra cost.

It must never be forgotten that the scheme under review

is primarily concerned with the home market. Regulations

w^hich may be absolutely necessary for an export trade can

here be safely and wisely dispensed with. One does not, in

saying this, lose sight of the nascent export trade in English

apples which before the War was attaining quite respectable

dimensions, and which it is of immense importance to encour-

age to the utmost. In the question of packages, as a contrast,

the Federation scheme wisely deals with the well-known

susceptibilities of the grower with almost maternal tenderness,

and has lent the a3gis of its protection to prolong the life of
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several forms of package hoary with antiquity—forms which

the ardent reformer, hasty for the attainment of the ideal,

might have rejected.

Net Weight or Count.—The scheme to succeed has to meet
the grievance of the retailer as to the honesty of the fruit, and

especially so as regards the count or weight of apples in the

package. For " Special Dessert " the number is more

important than weight, and the count must be stated. For

boxes of dessert or culinary apples either the count or net

weight (or minimum net weight) gives the needed informa-

tion, and according to the scheme the grower may decide

which to declare. For half-bushels, bushels, barrels, half-

barrels, and bonnets, &c., net weight, or rather the minimum
net weight has to be declared. Few will take offence or object

to this, for it is now generally realised that the buyer of fruit

is entitled to know the weight that he is purchasing.

In conclusion, it should be stated that this voluntary scheme

drawn up by the Federation of British Growers and approved

of by the Committee representative of the horticultural

industry, has adopted novel methods of classification jt grad-

ing, and established a peculiarly high and fixed standard of

quality for all grades of apples. The scheme is to be launched

by the Federation of British Growers, and experience in work-

ing the scheme will indicate where modifications can be made.

It has received the general support of the Ministry, and is

earnestly commended to British fruit growers as the first step

in the direction which the packing and marketing of all classes

and kinds of vegetable produce, as well as fruit, must take

(iWf the legitimate demands of a discriminating public are not

to be met by imported produce only
; (2) if the reasonable require-

ment of the retail distributor, that he shall be able to buy on

something akin to the same basis on which he must sell, is to be

met, and (8) finally, if British growers are not to be relegated

into the wilderness of economic failure by the men who will

organise upon business lines and adopt the new methods.

This scheme is purely voluntary, and will in no way
interfere with, though it may exercise an influence upon, the

marketing of produce of lower grades than those stated in the

scheme.
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COST OF HARVESTING POTATOES.
Official Statistics for 1920 show that the acreage of potatoes

in England and Wales was 544,615 with an estimated yield of

8,151,000 tons. Considering the importance of this crop it is

a surprising fact that no figures have previously been published

dealing with the cost of harvesting potatoes. This report gives

an account of an attempt which has been made to obtain informa-

tion on this subject.

Methods of Lifting.—Lifting is generally done by using

the fork, the plough, or the potato digger. During the past year

a few American potato lifters have been used.

Lifting by the Fork is undoubtedly the oldest method. In this

way the work is well done, and practically all the potatoes are

removed from the soil without bruising. The work is both slow

and laborious, however, and hence where large acreages had to

be lifted, the Plough soon displaced the fork and generally gave

satisfaction. The wastage with the plough is undoubtedly more

than when the fork is used, but it is generally believed that the

crop is harvested with a considerable saving of labour and

expense. This practice is still followed for lifting potatoes grown

in the heavier classes of soil, and even for first early varieties

grown in light soils.

In more modern times engineers turned their attention to

machinery for agricultural purposes, and produced a mechanical

Potato Digger which lifts the crop much quicker than had hitherto

been possible with either the fork or the plough. In the early

days, when the digger was in its experimental stage, it bruised

the tubers considerably, and even with the present-day machines

a certain amount of damage is done. Some bruising seems

inevitable, as considerable force has to be exerted in throwing

both tubers and earth well up into the air. Further wastage from

loss of tubers occurs since the earth on falling to the ground

covers many of the tubers, and it is probable that a considerable

number remain buried in the soil and are not turned up by the

harrows. In spite of these drawbacks, the digger has gained

favour, and is now largely used in the extensive potato areas.

Scope of Enquiry.—The Ministry was anxious to obtain, if

possible, figures showing the comparative and approximate costs

of harvesting potato crops by the three methods, and accordingly
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invited farmers to fill up a Questionnaire giving particulars of

the soil, crop, acreage, method of lifting, and the man and horse

power employed. Inspectors of the Horticultural Division

co-operated with farmers in obtaining these figures. As a result

the Ministry received reports of the cost of harvesting 703 acres

of potatoes on 50 separate holdings; the information in 15 cases

relating to 104 acres was not of sufficient value for the purpose,

and was disregarded.

Bearing in mind the fact that a small holder might not be in

the position to use the same method of lifting as that employed

by a large potato farmer, an attempt was made, (1) to find out

what constituted a " working unit " for each system, e.g., the

number of horses and amount of labour to keep one plough or

one digger at work; (2) to determine the cost of keeping one of

these units at work for one day ; and (3) to ascertain the quantity

of potatoes lifted by each unit per day.

It was expected that the cost of lifting the potatoes would vary

with the different classes of soil, seeing that both the size of the

crop and ease of working the soil would be largely influenced

by its texture. The figures for each class of soil were tabulated

Tinder three headings. Heavy Soils, Medium Soils, and Light

Soils. From these figures it was seen that a working unit could

raise in a day a larger quantity of potatoes on medium soils than

on heavy soils, whilst on light sands the tonnage raised per day

was slightly less than on medium loams. The latter is probably

due to the fact that the medium soils yield heavier crops than

do sands.

Lifting by the Fork.—From the information received, it

was impossible to draw any conclusions as to what constituted

a " working unit " in the case of the fork. For instance, one

farmer employed 7 labourers with forks to 3 women gatherers;

another farmer, 2 labourers with forks to 2 boys ; and a third

12 labourers with forks to 12 gatherers. Neither did the figures

obtained give any definite information of the acreage lifted per

day by one man with fork.

Lifting by the Plough.—Similarly, the figures obtained

where the plough was used were on the whole so unsatisfactory

that no safe conclusions could be drawn. In one case, however,

the return received showed that the farmer had been to some

pains to prepare a clear and accurate statement, and the results

are interesting as showing that with a good crop and efficient

organisation the cost of harvesting can be kept low.
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The " working unit " was constituted as follows :

—

Plougliing- ... 1 man. 2 liorses.

llano wing' ... 1 ..2
,,

Carting ... ... 2 men, 2
,,

Pickers ... ... 10 woinen behind the jjlough and 2 women clearing

behind the harrows.

At Chimp ... 2 men.

The soil was of the medium loam type and the crop lifted was

approximately 10 tons per acre. This unit was able to clear

2 acres {i.e., 20 tons) per day. The actual cost per day of

keeping the unit at work was as follows :

—

£ s. d.

1 man with 2 horses for Plougli 110
2 men with 2 horses for Carts ... ... ... ... 2

1 man with 2 horses for Harrows 1 10

12 women (pickers) at 8d. per hour ... ... ... 3 4

2 men at Clamp at 8s. Id. per day ... ... ... IG 2

£9 2

From these figures it will be seen that the cost of harvesting

the crop was only 9s. per ton. It should be borne in mind, how-

ever, that the figures relate to a particular case, in which the

working costs are probably less than the average and the weight

of the crop considerably above the average. The charge for

horse labour alone is considerably lower than that obtained

(IBs. 6d. per day) by taking the average of all the returns.

Lifting by the Digger.—1. The Composition of a " Worlxing

Unit.''—From the returns received it appears that an aveinge
" working unit " required to keep a potato digger at work, and

to pit the potatoes as lifted, is 1 digger, 1 piir of harrows, 3 carts,

6 horses, 1 foreman, 4 horsemen, and 21 labourers and gatherers.

As might be expected the number of labourers and gatherers

required is greater in the case of the lighter and medium classes

of land and less for the heavier classes of land.

2. Results.—On the lighter classes of land, such as the sands

and the light loams, about 2.8 acres could be cleared by one

unit in a day, whilst on the heavy loams and the clays, where

the digger meets greater resistance from the soil, and transport

problems are more difficult, the acreage cleared by the same unit

was no more than a little over 1.8 acres, or 1 acre a day less

than on Hght soils. When it is remembered that the larger crops

of potatoes are also produced on the medium classes of land such

as Hght loams, the full importance of this will be appre-

ciated. From the lighter soils a " working unit " on the

D
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average raised and pitted 25 tons 12 cwt. per day—though in

one instance the figures were as high as 36 tons 13 cwt., probably

the result of superior organisation on the farm. The highest

quantity lifted and pitted from the heavy soils by a " working

unit " was 15 tons, whilst the average was as low as 13 tens

17 cwt. The weight of the crop per acre is also not without

influence on the quantity lifted per day, as will be seen from the

following Table, which relates entirely to crops produced from

the various classes of light and medium soils.

Tonnage lifted i^er day
Crop per acre. by unit.

Tons. Cwt. Tons. Cwt.

Holding No. 1 11 — ^ 36 13

„ 2 10 —
^ 30 —

„ 3 10 — 27 10

„ 4 9 - 27 -
„ „ 5 7 — 18 8

„ „ 6 6 — 12 —
„ 7 3 2 7 -

3. Costs.—The figures have been deliberately presented so

far without any reference to cost. In these changing times,

any prices mentioned only remain of value for a limited period,

and often are out of date before being published. So far as

labour for potato raising is concerned, the wages have been

fixed by the Wages Boards for the respective districts, end

naturally vary for each district and for each class of labour.

All horse labour is charged on the assumption that the grower

had to hire the necessary horses at the current rate of the dis-

trict, which on the average appears to be 13s. 6d. per day. The

average wage for a foreman is 12s. 6d. per day; for skilled

labourers, such as horsemen, &c., 9s. 9d. per day, for labourers

9s. per day, and for women 5s. per day.

The daily cost of maintaining a
'

' working unit
'

' with a digger

on harvesting potatoes, as determined from the returns sent in,

VLud at the prices stated, would therefore appear to be

^012 13s. 6d. This means that the average cost of harvesting

a ton of potatoes grown on the lighter and heavier classes of soil

would appear to be 9s. lid. and 18s. 4d. respectively.

The figures bring out in a striking manner the financial

disadvantage of the grower of potatoes on heavy solis : (1) His

cost of preparatory cultivation is greater and the com-

parative cost of raising his crop is higher, than that of his

fellow farmers on the light loams; and (2) the crop from the

heavy lands will be appreciably smaller than from the light loams.
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These factors operate in the same direction so far as the potato

farmer on heavy soils is concerned.

In each case, the cost of the disposal of the crop, either by

clamping, or bagging and conveying to the nearest railway

station, or dispatch to the nearest railway station foi" conveyance

in bulk (i.e., unbagged), was taken into coiisideratiou in obtain-

ing; the cost of harvesting the crop.

Value of Spraying.—The Questionnaire aslced growers to

state whether the crop had been sprayed or not. In 13 cases

the crops were reported to have been sprayed, whereas iji 27 cases

no spray had been used. The average crop on the sprayed area

was approximately 10 tons per acre ; w^hile that on the unsprayed

area was a little over 8 tons per acre. The heaviest crop on a

sprayed area was 15 tons per acre in Bedfordshire. The area

was slightly over 18 acres, the varieties being Great Scott, Ally,

Lochar.

The next heaviest sprayed crop was 14 tons per acre over an

area of 22 acres in Surrey. The varieties were Arran Chief,

Ally and Majestic, the first variety occupying two-thirds of the

area. The heaviest unsprayed crop was 12 tons per acre over

an area of 17 acres in SuiTey, the varieties grown being Arran

Chief and Ally in about equal proportions.

It is recognised that growers who spray their potatoes may
also give more attention to cultivation than do other growers,

but this fact does not lessen the value of spraying as a means

of securinG^ a larger tonnage per acre.



436 Women in Rural Life. [Aug.,

WOMEN IN RURAL LIFE.
Grace E. Hadow.

Among the many unexpected results of the War has been a

dawning realisation of the part which must be played by
women in rural life if our country-side is not to become
depopulated. The Land Army did splendid service in helping

to keep farms cultivated when otherwise they must have
lapsed. Women ploughed, thatched, drove horses and tractors,

and, as women have always done, weeded and hoed.

Undoubtedly the result was to make many women realise

ways in which they may become agricultural workers in peace

as well as in war; to stimulate their desire for an open-air life;

and to give farmers confidence in women, especially for dairy

work and market gardening. A certain number of women
have taken, and will continue to take up these occupations as

a direct consequence of the call to service on the land.

The influence of the Land Army, however, was far wider,

and in a sense far more important than this. It taught country

women of all classes to take an intelligent interest not only

in agriculture and horticulture, poultry keeping and pig keeping,

but in rural life generally. The extraordinary growth of the

Women's Institute movement is perhaps the most conspicuous

and striking evidence of the new life stirring in the country-

side, but it is only an evidence of something still more wide

spread. During the War educated women lived in cottage homes

and worked side by side with agricaltural labourers. Town
dwellers came from crowded alleys to make hay and stook

wheat; country girls who had never left home before, went
away to work in huge munition factories. In rhe great

kaleidoscope of war we were shaken together—we are still

being shaken—and in forming new patterns we gained new

adaptability.

Two forces in this freshly-shaping world are at present in

danger of pulling opposite ways. The improved statas of the

woman labourer, the intelligent interest which has been

developed in food production and in house-craft, pull one way;

the increased consciousness of the dullness of country life

pulls the other. No sane being wants to see all farms
" womaned " instead of " manned," or even the majority of

country-women become agricultural labourers. Quit'^ aT)art

from their actual work in dairy or poultry-yard or garden,
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however, women have a vital part to play in rural development.

The elimination of this tug-of-war is important. The War
encouraged us to use our reason. No person who does so

is going to submit to the conditions which have hitherto pre-

vailed in many villages. A picturesque cottage with no water
laid on may give pleasure to the tourist, but it has

disadvantages from the housewife's point of view. A life

of—largely unnecessarily—hard work, enlightened only by an

annual village concert, is not one which ought to hold men
or women. The natural shrewdness of the peasant is beginning

to ask why it should. In one village it was said that twenty-

eight men returned from the Army to work on the land as

they had done before. At the end of a month, twenty of them
expressed their intention of leaving and going into the town
because neither they nor their wives could stand the monotony

of country life. The same plaint rises from all sides.

If our rural problem is to be solved, there is one way and

one way only in which to meet it, and that is to allow country-

men and women to develop rural life on lines hitherto little

explored. Probably there has never been so good an oppor-

tunity for farmers to get intelligent workers, because then;

has never been so wide-spread a desire for education and for

the stimulus of recreation. Most of us have met the

Rev. Abraham Plymly, who through living long in the country
" had become as it were a kind of holy vegetable." Let him

be contrasted with the group of ploughboys of 15 and 16

who recently came to ask for help because they were forgetting

what they had learned at school, or the class of elderly

working women in a tiny village who asked for—and attended

—a six weeks' course on Medieval History. Not long ago

the writer asked the m.embers of a Women's Institute on

what subject they wished to have a speaker at their next

meeting. The answer came prompt and unmistakable, " The

connection between Wages and Prices, please." ^lost

interesting and most hopeful of all, these women are beginning

to want information on which to form their own opinions.

They want people to give them facts, and then to discuss them

themselves.

The intelligence developing on these lines is making itself

felt, as it inevitably must, in other directions also. The matter

of rural industries is by no means a simple one, but without

going into vexed questions of competition, local trade, and

home industries generally, it may fairly be said that a large

and rapidly increaring number of village women are learninj^
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to make certain articles for home use and for sale to a small

extent, and in doing so are at once adding a great and growing

interest to village life and learning the elements of co-opera-

tion. The " Members' Stall " which is a feature of many a

Women's Institute Meeting has often a tiny turnover reckoned

in money, but the stimulus that it gives to craftsmanship and

to interest in learning new methods reacts on the whole village.

In certain market towns village women have now their ow^n

market stall, to which they bring such odds and ends of

produce as they may have each week. It would not be enough

to supply a shop. It is uncertain in amount and irregular in

character. One such stall, however, had a turnover of £800
last year. Not only does this give the women an interest

in production, on however small a scale, but it teaches them
to co-operate in buying seed or chicken food or what not, and

in marketing. It also leads women and men to a greatly

increased interest in county council lectures on food production

and preservation.

Country life is far from dull in itself; it becomes dull when
it is allowed to become lonely and monotonous. The Post-

master-General spoke a short time ago of his dream of having

the telephone in every village. At the moment opinion might

differ as to the added gaiety and content likely to result from

the installation of a telephone in every home, but the principle

is sound. ]\Tany facilities for social and educational life, many
appliances for lessening labour, which we consider essentially

urban, are to be found in the far more scattered and remote

villages of Canada and the United States. V/hen English

country-women really face the problem, not how to endure but

how to enjoy country life, a larger number of agricultural diffi-

culties will be diminished, if not removed, than farmers possibly

realise, for in the long run the women have considerable control

over the situation in their power to make home life comfortable

or uncomfortable, and in their influence on husband and

children. In many districts before the War, w'ork on the

land, the true aristocrat of industry, had fallen into disrepute.

It was considered a rise in the social scale to wear the black

coat and pasty face of a sedentary worker, and agriculture was

in danger of becoming like one of those stately old homes
which the tide of fashion has left slowly decaying in what is

now a back street. The War has done much to bring back a>

more sane and healthy point of view, but it depends largely

on country-women if that standpoint is to be maintained.
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BESOM--MAKING IN DERBYSHIRE
AND NOTTINGHAMSHIRE.

Helen FitzRandolph,

Institute for Research in Agricultural Economics, Oxford.

Small rural industries are often hereditary in their nature.

Providing little more than a bare subsistence in return for

long hours and exacting work, they do not attract youth from

elsewhere. Boys learn from their fathers because they are

surrounded by the tools and the jargon of the trade from their

infancy upwards, and because the father presses the boy into

it as soon as possible : even a child's help in handing tools,

preparing material and other small matters will lighten a

man's work. The trade connections, both for the supply of

raw materials and the distribution of goods to the customer,

make an easy niche into which the boy can slip, and unless

he feels active dislike of the work and has an enterprising

nature into the bargain, he is likely to settle down to his

father's trade. Many young people continue a hereditary

industry for negative reasons of this sort, but there are some
who carry it on in a positive way. Love of the work and
aptitude for it are bred in the bone, and pride of family and

craft mingle to give working life an interest and a meaning
that can only be obtained for most people through the pur-

suits of their leisure time. An eight-hour day is only neces-

sary for the man whose work is uncongenial, and who must
have leisure in which to follow out that part of his life in

which he can truly live. 'Men who work from 5 a.m. to

10 p.m. are not entirely legendary, but are always to be

found among those whose work satisfies every side of their

nature. ^NFen carrying on hereditary crafts may possibly be

included among these.

Forest products provide much material for small rural in-

dustries, and writers on social conditions have often noted

the variety of occupation and comparative prosperity of even
the poorest villagers who live within reach of woods. A modern
example of a small but flourishing industry that depends on
woods or forests on the one hand and heather moors on the

other is that of besom-making.
Materials.—?^Fany besom-makers are found around Chester-

field and at isolated places on or neai* moor?—Dore. Darley

Dale and Bamford in Derhvshire. and near Alansfit'ld and Ollerton.
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A besom-maker usually goes with his horse and cart and cuts

the heather under the direction of the gamekeeper, to whom
it is an advantage to have the heather kept down by this

means. If it were not cut, it would have to be burned—

a

more laborious and less satisfactory method for the keeper.

On some estates a nominal sum is paid for the privilege of

cutting, on others a tip to the keeper is in vogue, while on a

few there is no money transaction. The heather must usually

be cut before Lady Day, but as there appears to be little

deterioration in it when stacked if it is cut in dry weather,

this is not a disadvantage to the besom-maker.

The other most important material used is wood for the

stakes (or handles). If the besom-maker lives in a wooded

district, as well as near the moors, so much to his advantage,

and it is usual for the two supplies to occur together, as exten-

sive moors are part of large estates on which there are almost

invariably some plantations and therefore underwood for sale.

Another material for making besoms is birch twigs. These

can usually be obtained near the stakes, from the underwood
cut on the estates. In Derbyshire and Nottinghamshire,

however, a far more important outlet is to be found for

heather besoms. These are Hsed in the steel works of Shef-

field and in malt kilns, whereas birch besoms are mainly used

for lawns and gardens.

Old-fashioned besom-makers used split ash for binding the

heather or birch, and one or two men who make besoms as a

part-time occupation have never troubled to learn modern
methods and still use it. It is very laborious

;
only half-a-dozen

strands can be cut off each stick and then the centre is used

as a thatch pin. Cane is used for this purpose by all whole-

time besom-makers: one man said that he was able, in one

hour with cane, to supply his son with all that he would require

for a day's work; with split ash it would have taken four hours.

Implements.—Besom-making is almost entirely a hand-

industry. With the exception of a tool Imown as a " needle."

for threading the cane through the brush, the only implement

used is a very simple iron press or vice worked with the foot

which presses the heather into place while the cane is being

wound around it. It is a comparatively modern invention and

was unknown to the fathers of present besom-makers. One
man was heard of who had begun to use it only last 3'ear,

but he was one of the part-time workers of the forest district

of Nottinghamshire. These men usually make besoms of
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birch because they are out of reach of the moors
;
they make

them for a few old regular customers and only keep on the

trade because it has come to them from the previous genera-

tion and they have got the habit of it, while for their main liveH-

hood they rely on something else. The only man to use

split ash was one of the part-time workers. The old method

of pressing the brush into shape was done by gripping the

ash or cane in an instrument known as a " stool " or

" saddle," which stood on the floor, and pulling. The strain

then came on the binding and often broke it before it was put

in place. With the iron foot-press the strain comes on the

heather where every ounce of it is an advantage. The press

is so simple that after a brief description of it any village

blacksmith can make it.

Quantities.—The time it takes to cut and fetch heather,

and the quantity in a load, differ. From Mansfield it was

said to take three days to cut and bring in a load. Six armfuls

of heather was called a bundle and there were forty bundles

in a load ; one bundle made a dozen besoms and one old man
and his son used five bundles in a day.

From Chestei-field one load of heather took only one day

to cut and fetch. There were 160 bundles of heather in a

load, but each bundle only made seven besoms at the outside,

and sometimes only five or six. Distance from the workshop

to the moor would make the difference in the time it took

to cut and bring in, but there must also have been a difference

in the size of the bundles.

Prices.—The usual price for the completed besoms seems to

be 6s. 6d. or 7s. a dozen. It is difficult to estimate the cost

of heather; one man considered that carting it cost him 8s.

to 10s. a load, but when the price of a carter with his horse

and cart is usually reckoned in the same neighbourhood to be

about £1 a day this would seem to be under-estimated unless

there is some special arrangement. Besom-makers who em-
ploy more than one or two men find it convenient to keep a

horse and cart of their own, and for those who are part-time

besom-makers the occupation into which it best fits is found

to be carting.

Beson stakes cost 4s. to 5s. a hundred, where before fho

War they were Is. Gd. a hundred. In some districts, especially

near Chesterfield where there are several besom-makers and
few trees, they may have to be sent from some distance. When
this occurs the price may be doubled by railway carriage, and
stakes will cost, perhaps, 8s. a hundred.
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Cane sometimes costs 10s. a ewt. and freight another

5s. a cwt.

A man who does not own a horse and cart has an-;

other expense. To send besoms to the station ready to be

shipped away may cost 2s. 6d. a load; before the War the

railw^ay collected them free.

Markets.—Sheffield seems to provide an unlimited market

for besoms. They are used to sweep up steel-shavings in many
wwks, and as some of the floors are hot and burn away the

besoms quickly, they are required in large quantities. One
man who has a larger establishment for making besoms than

most others, sends fifty dozen a week to Sheffield. Others

supply railw'ay companies, coal mines, and m.alt kilns at

Derby. Newark and many other places. For malt kilns, besoms

made of ling rather than heather are preferred ; for lawns they

are always made of birch.

Some years ago when many battleships were being built

and large quantities of steel plates were being made in Shef-

field, another use for birch twigs w^as discovered. Eed-ho*t

steel plates develop a kind of flake or shale when they first

come in contact with the air; the burning of birch twigs

strew^n lightly on them removes the flake. One besom-maker

W'ho supplies the steel trade in Sheffield used to send -bundles

of birch tw^igs to be used for this purpose. Other twigs can

be used but birch are the best. This trade is now^ at a

standstill.

Besoms and Baskets.—One or tw^o besom-makers combine

with their business that of making a sort of rough oak basket

known as a skipp or skepp. The oak is soaked in hot water

and then split into wade thin strips: these are then woven
round a framewwk of strong osier or thin hazel. The basket

when finished is not tight enough for coal but is used for

coke, and in some of the Sheffield works it feeds furnaces

where basket as w^ell as coke must be consigned to the flames.

It is particularly useful for such a purpose because all the

material of which it is made will burn.

The oak is usually of that quality w^hich, in the winter of

1920-21, was sold for 3s. 6d. a foot. This is not the best

quality, but any size will do for the besom-maker as long as

it is " kind." It must be straight and without knots. iVbout

sixteen dozen of these baskets go to Sheffield each w^eek and

the price is 30s. a dozen. One man can make ten baskets in

a day (from 7 a.m. to 5 p.m."), but if his oak is split and all

materials ready he can make sixteen to eighteen baskets a day.
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EXPERIMENTS ON THE CONTROL
OF ONION SMUT,

T. Whitehead, A.li.C.Sc,

University College of North Wales, Bangor.

The attention of gro\Yers in this country was first drawn to

the new and serious disease of Onions and Leeks, called Sm.it,

by A. D. Cotton in this Journal in 1919.'*" The disease

which is due to the fungus Urocystis cepu.hc, and fortunately

appears to be localised in a few centres ; and there is no evidence

that it is spreading rapidly, if at all. It should be remembered,

however, that Onion Smut is a seedhng disease, and is very

easily overlooked at that stage in the growth of the plant when it

is most destructive, i.e., when it is in the two-leaf condition. Jt is

possible, therefore, that the disease is more widely distributed

than is at present suspected.

The serious result that would follow any increased distnbutioii

of the disease is evident from the fact that in Northumberland,

where the most severe attacks have been experienced, a loss of

90 per cent, of the crop may be expected if the growing season

is unfavourable.

As early as 1884, Worthington G. Smith!" expressed the fear

that Onion Smut was already present in this country. He was led

to this conclusion by the many complaints that onions were falling

into a black, dusty mass after harvesting.
. It is not possible to

say whether the disease did exist at that time in this country,

but the fear expressed, at any rate upon the evidence given,

Wiis unfounded, for it is now kno^^Tl that Onion Smut does not

produce the symptoms described. There can be little doubt,

however, that the disease existed in this country many years

before it was first identified, in 1914, by W. B. Mercer, then

Adviser in Agricultural Botany at Armstrong College, Newcastle-

on-Tyne.

The Northumberland Outbreak.—The eariy historv of the

two infected centre's in Northumberland has been investigated by
the writer. The disease was apparentlv first noticed in or about

the year 1900. In one case it appeared the first season after

purchasing seed from the south of England. Before this seed

had always been purchased from a small grower in Edinbui'gh,

and in view of the discovery in 1912 that smut was present

in the neighbourhood of that city, it is an interesting conjecture

A. D. Cotton, Onion Smut:—A disease new to Britain, this Journal,
Vol. xxvi.. Xo. 2. Um.

t Wortliington G. Smith, Diseases of Field and Garden Crops, 1S84.
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whether the disease at Crookham-on-Tweed was introduced by

the use of contaminated Scottish seed. At one centre (Wylam)
the grower is of the opinion that the Smut foUov/ed the purchase

of an unusually large quantity of seed consequent upon the

decision to increase the acreage under onions ; but he is unable to

recollect the locality from which the seed was purchased. It

appears to be definitely estabHshed that Onion Smut can be

carried by means of contaminated seed.*

So far as the writer is aware the total acreage infected in

Northumberland is as follows :—Crookham-on-Tweed, J acre

;

Wylam-on-Tyne, 7 acres, and one B-acre field on the eastern

boundary of the village ;
Horsley, one 3-acre field and three

separate plots of J acre each. A further small plot at Whitley

Bay is possibly infected since it is known that seedling onions

grown in infected soil have been planted there.

All the plots except the fi^rst and last are cultivated by the

same grower, and in all probability the disease has been carried

(from one field to another on the boots or implements of the

workmen. Examination of neighbouring gardens failed to reveal

any signs of Smut.

The system of cultivation on all the infected plots follows

the usual lines except that most of the crop is left unthinned.

The only manure used is either farmyard or stable manure, and

the seed is drilled in rows about 12 in. apart. At Wylam, the

main sowing is done in August, the crop being sold the following

spring as " scallions " for the table. The practice at Crook-

ham, however, is to sow in spring, usually for sale as transplants.

The actual date of sowing has little effect upon the intensity

of attack, this being very largely determined by the kind of

growing weather experienced. Autumn-sown crops usually suffer

much more severely than do spring-sown, and a diy growing

season undoubtedly results in a greater loss from smut than is

to be expected if the season is warm and moderately damp.

Experiments on Controlling the Disease.—The first attempt

to control the disease was made by W. B. Mercer, in 1915, at

Wvlam, on a plot of land which had carried gooseberry bushes

for 16 years and had never been under onions within the

memory of the grower.!

«G. H. Chapman, Mass., Sta. Rpt., 1909, pt. 1, pp. 164-167.

f The question as to how this plot became infected can now be merely a

subject for speculation. Since the plot is centrally placed in a if^arden which
is badly infected, there is little doubt that both wind-borne spores and spores

carried on the boots and implements of the g-ardeners have contributed

to the dissemination of the disease. The possibility, however, of surface

drainag-e water playing its part in distributing the spores should not be

overlooked.
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After being harrowed flat the land was treated as follows :

—

Plot A ((U scj. yd.) received a mixture of 12 II). of" sulpliiir aiid 24 11).

of builder's liuie
; the latter, however, when received, appeared to be

completely slaked. Immediately after application the mixture was

harrowed in.

Plot B (28 sq. yd.) received 10 lb, of calcium cyaiiamide worked iu

as in Plot A.

riot C (18 sq. yd.) was treated with a solution of formaldehyde

(1 lb. of commercial fornudin dissolved in 3 gal. of water). The solution

was applied by means of a watering can.

In all three eases the seed was sown a fortnight after the land

had been treated. The main crop of onions on an adjoining

plot acted as a control.

A considerable amount of disease appeared on all the plots.

None of the treatments seemed to have effected any diminution

in the intensity of attack. The one interesting fact brought out

was the value of thorough surface cultivation. A strip of land,

including about four rows along the edge of all the plots, was

left unhoed and it was noticed that this strip suffered far more

from Smut than did the remainder. This fact has been re-

peatedly observed in subsequent experiments.

Unfortunately, the trials had to be abandoned, and were only

resumed when Mr. Mercer and the writer returned from war

service in 1919.*

A further sot of trials was devised in 1919. These trials were

based upon three suppositions :

—

(1) That a trial of varieties might reveal differences in susceptibility

to attack, which might be turned to account. In the United States, for

instance, it has been stated that tender white varieties are more susceptible

than are yellow ones.f

(2) That some means must be discovered of increasing the rate of

germination of tlie seed, since once the seedling is above ground it is not

susceptible to attack. ^ It was found in the course of laboratory

experiments tliat a weak solution of sulphuric acid greatly increased the

energy of germination of onion seed, possibly by hydrolysing the starchy

endosperm or by rendering the sced-coat more permeable to watery salts.

(3) That the failure of the forujalin treatment in 1*J15 might be due

to the volatile nature of that compound. An attempt was therefore made
to increase the length of time during wliich the gas would act by applying

solid paraform instead of licpiid formalin.

* The first lOlD trial was devised conjointly, but as Mr. Mercer left the
locality shortly' after the seed was drilled, the responsibility for observations
and conclusions rests with the present writer.

fB. D. Halstead, New Jersey Sta. Rpt., 181)8.

T. Wliitehead, On the Life flii^toru <ind Aforphalot/i/ of rmci/sfls cepulo^
Trans. Brit. Myc. Soc.,Vol. vii. pt. I. 1H21, pp. lV)-70."

"



446 The Contkol of Onion Smut. [Aug.,

Seed Treatments, 1919.—The following treatments were
carried out. The very susceptible variety " White Lisbon

"

was used throughout, and the seed was drilled on May 1st.

Plot 1 (Rows 1 to 4). Soot and salt applied to land on May 1st, and

thoroughly worked in.

Plot 2 (Rows 5 to 8). Untreated control.

Plot 3 (Rows 9 to 12). Row 9. Soil untreated, seed soaked for two days

in O'l per cent, sulphuric acid, washed

and dried.

Row 10. As in row 9 but 0*5 per cent, acid used.

Row 11. As in row 9 but 1 per cent, acid used.

Row 12. As in row 9 but 2'5 per cent, acid used.

Plot 4 (Rows 13 to 20). Row 13. Seed treated with 0-5 per cent, acid

as in row 9 and afterwards shaken

up with 0*07 grammes of paraform,

just before sowing.

Row 14. 0*5 per cent, acid treatment and 0"28 grms. of paraform.

Row 15. 0-5 per cent, acid treatment and 0-56 grms. of paraform.

Row 16. 0*5 per cent, acid treatment and 1-4 grms. of paraform.

Row 17. No acid treatment but treated with 1*4 grms of paraform.

Row 18. No acid treatment but treated with 0*56 grms. of paraform.

Row 19. No acid treatment but treated with 0'28 grms. of paraform.

Row 20. No acid treatment but treated with 0*07 grms. of paraform.

The seed for Plot 4, i.e., rows 13 to 20 inclusive was, in each case,

shaken up with the proper quantity of paraform immediately before

sowing. It was found, however, that the seed hopper became dusted

inside with paraform, so that the last four rows probably received a

heavier dressing than was intended.

Note.—A small plot (8 sq. yd.) along the edge of Plots 1 to 3 in-

clusive had about ^ lb. of paraform worked in on Feb. 21st. This plot

produced but a scanty crop and many of the plants were diseased.

In addition to the White Lisbon seed used throughout Plots

1 to 4, seven other varieties were tested.

Taking a full crop as 33 plants, a count gave the percentage

of healthy plants in one foot of each row as follow^s :

—

Row (1) 54-5
; row (2) 21-2

; row (3) 60-6
; row (4) 12-1 ; row (5) 9

;

row (6) 12-1
; row (7) 6 ; row (8) 15-1

; row (9) 3 ; row (10) 3
;

row (11) 6 ; row (12) ; row (13) 3 ; row (14) 3 ; row (15) ; row (16) 3

;

row (17) 12-1
; row (18) 6 ; row (19) 6 ; row (20) 12*1.

All the varieties tested proved to be susceptible ; the best one

(Red Garganus) giving only 36 per cent, of healthy plants.

Soil Treatments, 1919.—In the autumn nine plots, each

one yard wide, and extending across the whole trial ground,

w^ere treated as follows :

—

Plot (1) ^Ib. of paraform worked into the land on Aug. 25th.

Plot (2) 2 lb. of bleaching powder applied as in plot (1).

Plot (3) 21b of soot worked in on Sept. 1st.
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Plot (4) 2 11). of salt worked in on Sept. Ut.

Plot (5) 21b. each of soot and salt worked in on Sept. 1st.

Plot (G) Untreated control.

Plot (7) 2 lb. of lime worked in on Sept. 1st.

Plot (8) lib. of Nitrate of Soda worked in on Sept. 1st, followed by

a similar top-dressing after sowing (Sept. 3rd).

Plot (9) Top Sin. of soil removed, burned and replaced.

Across these plots, seed, treated as under, was drilled on Sept.

2nd in rows 12 in. apart by means of a Planet Junior single

row drill :
—

Series (1) 8 rows drilled with 2 oz. of seed mixed with 14 lb. sand.

Series (2) 4 rows untreated seed as control.

Series (3) 4 rows (2 oz.) seed soaked in water two days and dried.

Series (4) 2 rows (1 oz.) seed soaked in O'o per cent, sulphuric acid

for two days and dried.

Series (5) 2 rows seed soaked in 0"5 per cent, acid, dried and dusted

with 0"07 grms. paraform just before sowing.

Series (6) 4 rows seed soaked in 1 per cent, acid for two days and

dried.

Series (7) 4 rows treated as in (6) but using 5 per cent. acid.

Series (8) 2 rows treated as in (6) but using 10 per cent. acid.

Series {[)) 2 rows treated as in (6) but using 10 per cent, acid for

1 hour.

Series (10) 4 rows seed shaken up with 0'14 grms. of paraform.

Series (11) as in (10) but using 0*28 grms. of paraform.

Series (12) as in (10) but using 0"56 grms. of paraform.

This trial gave 108 different combinations of seed and soil treat-

ments ; the part where Series (2) crossed Plot (6) acting as control

.

Counts were made of the number of healthy plants in the middle

foot of each row of seed along the untreated plot ; this gave the

effect of seed treatment. Another count was made of the number

of healthy plants in the middle foot of each plot along the un-

treated seed rows ; this gave the effect of soil treatment.

Effect of Seed Treatment. Efect of Soil Treatment.

Series (1) average = 13 Plot (1) average = 9-5

Series (2) average = 10 (control) Plot (2) average = 14-75

Series (3) average = 25-25 Plot (3) average = 14-5

Series (4) average = 12.5 Plot (4) average = 15-25

Series (5) average = 18-5 Plot (5) average = 11

Series (6) average = 12 Plot (6) average = 10 (contro

Series (7) average = 14-5 Plot (7) average = 22-5

Scries (8) average = 4-5 Plot (8) average = 1-5

Series (9) average = 26 Plot (9) average ^ 3

Series (10) average = 16-5

Series (11) average -.21

Series (12) average . . 14-25
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The best seed treatments, therefore, were :—soaking in water

for two days; soaking in 10 per cent, sulphuric acid for one

hour; and dusting with 0.28 grammes of paraform.

The best soil treatments were :—hme, salt, bleaching powder

and soot.

The sowings were made so late (Sept. 2nd) that it is certain

that these figures include plants killed out by the cold weather

as well as those killed by Smut, but that they roughly represent

the mortality due to Smut is shown by the fact that adjoining

plots which were sown earlier had 90 per cent, of the crop

diseased.

Probability of Death Resulting from Infection.—To test

whether infected plants are able to " grow out " of the disease,

45 plants affected with Smut were marked and kept under

observation. The fact that 42 of these plants succumbed shows

that the chances of an infected plant surviving are somewhat

remote.

Soil Treatment, 1920.—On May, 6th, 1920, a trial, was laid

down similar to the autumn trial of 1919, with the addition of

a plot treated with 2 lb. of carbon bi-sulphide worked into the

land a fortnight before sowing.

In each case an area of 7 yd. by 1 yd. constituted a plot.

Counts were only made along the untreated seeds rows with a

view of determining the effect of the soil treatments.

Taking 100 as representing a full crop for one yard :

—

Plot (1) Jib. of paraform worked into the land a fortnight before

sowing gave 60 healthy plants.

Plot (2) 2 lb. of bleaching powder applied as in plot (1) gave healthy

plants.

Plot (3) 2 lb. of salt applied as in plot (1) gave 10 healthy plants.

Plot (4) 21b. of soot applied as in plot (1) gave 30 healthy plants.

Plot (5) 2 lb. each of soot and salt applied as in plot (1) gave 2 healthy

plants.

Plot (6) Untreated Soil gave 15 healthy plants (control).

Plot (7) 2 lb. of lime applied as in plot (1) gave 15 healthy plants.

Plot (8) ] lb. of nitrate of soda worked into the land a few days

before sowing, followed by a similiar application a few days after sowing,

gave 10 healthy plants.

Plot (9) Top 3 in. of soil removed, burned and replaced, gave 70

healthy plants.

Plot (10) 21b. of carbon bi-sulphide applied as in plot (1) gave 50

healthy plants.

From these results it Avonld appear that th'^ best soil treat-

ment was burning ; the next best was paraform ; and the third

best carbon bi-sulphide.
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In addition to the above trial, 21 varieties of onions and 11

varieties of leeks were tested.

All varieties which have been tried, both of onions and leeks,

have proved to be susceptible, thouf]jh the latter were much less

so than the former. It is a curious fact that at Wylam-on-Tyne

leeks have always proved to be only slightly susceptible to smut,

whereas at Crookliam-on-Tweed the contrary is asserted to be the

case. Until the above trials were laid down it seemed iikely

that this marked resistance of leeks to smut at Wylam was con-

nected with the fact that at this centre, leeks have been gi'own

for seed (known as Wylam seed^ for many years ; in this way an

resistant variety might hav^ been produced by unconscious

selection. The result of the trials, however, appears to have

negatived this view, and renders it extremely difficult to account

for the difference in susceptibility of leeks at the two centres.

White Lisbon " Onion (the variety used throughout these

experiments), though extremely susceptible, is so rapid a grower,

that, given good growing weather, it probably suffers less than

any other variety. In bad seasons, however, the entire crop

may be lost, e.g., in one case the normal exjiedation ums a crop

of fcv thousand hnrjchcs of five plants each—the actual crop

pulled iras 200 plants.

Formaldehyde Experiment.—On 31st July, 1920, a trial

was laid down by the Ministry of xlgriculture and Fisheries at

Wylam, under the charge of the District Inspector. The object

was to test the value of the formaldehyde treatment which has

proved of considerable efficacy in the United States.

A quarter of an acre of affected land was sown with White

Lisbon seed by means of a Planet Junior drill, and a solution

of formaldehyde (one pint to sixteen gallons of water) was applied

immediately after to the open drill by means of an ordinary

watering can with a fine rose. Three and a quarter pints of the

solution were used, costing 17s. lOd. The drills were covered,

but wet weather setting in prevented rolling. Anotlier poi-tion

of the plot (50 sq. yd.) was sown in the same way, but without

forma Idehyde treatment

.

The ground was inspected 6 weeks later. On the untreated

portion 95 per cent, of the plants were affected with smut, very

few showing signs of being able to recover. On the treated

portion careful countings showed that 20 per cent, of the plants

were infected, or had been infected. Some were apparently

dying, but others appeared to be recovering. The treated portion-.

E
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as a whole looked much healthier and greener, and was altogether

more vigorous.

The garden was again visited by the Inspector on Nov. I4th,

when no disease was present either on the treated or untreated

portions. The estimated crop on the treated area was 10,000

hunches, a fair average for such a ci'op being 12,000 bunches.

On the control portion not more than a quarter of a crop existed.

It is believed that if wet weather had not followed immediately

after sowing, the formaldehyde treatment would have been even

more effective.

The experiments are being continued by the Ministry.

Summary.—From the above experiments it is clear that the

most efi'ective treatment against Onion Smut is undoubtedly the

application of formaldehyde to the open drill, the spores of the

fungus present in the soil being prevented from infecting the

germinating seed, either because they are killed or are tem-

porarily paralysed. That the latter may be the more likely

reason is indicated by the failure of the 1915 trial, when appli-

cation of a much stronger solution a fortnight before sowing

proved ineffective. In the United States the application is made
liy means of a receptacle attached between the handles of the

drill. The solution is fed into the drill from an open pipe whicli

is sufficiently long to prevent splasViing of the liquid. Further

search for resistant varieties will probably be repaid.

The writer desires to express his thanks to Mr. John

Mordue, of W,ylam-on-Tvne for placing land and labour at his

'dispos'-^l. and to Mr. ¥red Dawson for the care he has taken in

•carryin*^ out th'^ trials.
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THE GREY FIELD SLUG.
(Afjriolnndx (igreHtii^, Tiiim.)

HER*%r W. Miles,

The Grey Field Slug is comnioji in Europe, aud is a well-

known pest of gardens and cultivated land in the British

Isles, where it was first recorded in the 17th century. Its

habits are such that world-wide distribution has been effected,

and it is established in most countries, having gained

jidniittance with agricultural produce and with bales and

packages in whicli shelter in damp straw, moss or sacking was

obtainable.

Feeding Habits.—Slugs feed chiefly in the evenings, during

the night, and iu the early morning. They commence at

about 9.30 p.m. (G.^NF.T.), and on misty mornings will feed

as late as 9 a.m. They feed omnivorously on growing plants,

decaying vegetation and organic matter, and at times on aphids,

small earthworms and weakly soil grubs. Feeding takes place

both in the soil and on the surface, and at times on the

vegetation above the soil. Messrs. Tjovett and Black,* of the

Agricultural College, Corvallis, Oregon, U.S.A., sum up the

feeding activities of slugs as follows:

—

" Tlie attack is most fre(iiient on i)Iants. It is (lni in^>- the early growth

that serious injury occurs. Vouui;- {)lants just pusliing through the

ground are consumed entirely : tlie foliage of plants in cold-frames and

of newly traiisj)lanted cahbage, lettuce and tomatoes is devoured or great

ragged holes eaten through it. They destroy sprouting corn or tunnel

into the base of the older corn, killing or devitalizing it. Field peas,

young clover, hops and similar crops adjacent to uncleared areas are often

wiped out entirely for a distance of several yards from the border of the

field. They eat the leaves, buds, blossoms and fruit of strawberries
;

injure the blossoms of inany oriuimentals
;
disgust one constantly by their

repulsive presence ; and everywhere leave behind their disagreeable trail

of slime."

The attack is perhaps most important among seedlings,

particularly when they destroy the seed leaves and growing

points. Vegetation and crops everywhere suffer from the

depredations of slugs, winter corn being very susceptible to

their attacks. WhcTi feeding on corn, evidence of their attack

may be found in the fact that the leaves of numbers of plants

have been eaten away, the thready vasctdar strands i^Mnaining

behind and uivin.^ the whole plant a ragged effect. The yt^ar

Station Bulletin 170, - The Grev Ciarden Slug."

E 2
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1920 was particularly favourable to slugs, and therefore during

the past winter many fields of cereals suffered from their

attack. The damage to plants was distinctly noticeable in the

Bristol district, and examination showed lar^e numbers oi slugs

in the soil, beneath clods, under stones', root residues and

the like.

In moist, showery weather, when vegetation is very damp,
slugs crawl about on their food plants and feed quite openly,

but in the dry weather they feed low down amongst the leaves

near the ground, -and in very densely foliaged plants, like

cabbage, they get inside the " heart " and feed where it is

more moist, and therefore more suited to their requirements.

In particularly bad attacks, slugs may tunnel into plants below

the surface of the ground; root crops and tubers suffer most

in this connection. Instances have been cited where damage

to gooseberries and currants has been quite serious; this

happens occasionally after continued heavy rains. Though

most plants are attacked by slugs, certain weeds seem to be

consistently selected as their food plants. These include

charlock, cresses, garlic mustard, docks and nettles.

Description and Life History.—The adult grey field slug

varies in colour from pale-grey, through dark-grey to brown,

and occasionally yellow. When extended it measures up to

2 in. in length; the most common length, however, is IJ in.

The tail end tapers off, while the head is blunt and bears two

pairs of retractile tentacles. Below, and behind, these tentacles

is the mouth, which has a fleshy lip above and a rasping organ,

the radula, below. This organ is furnished with a mass of

blimt teeth, by means of which the plant tissue is rasped or

scraped aw^ay, the vascular strands being left. A short distance

behind the head is an irregularly oval mass, the mantle,

associated with the small rudimentary shell. The mantle,

in which is located the respiratory orifice, is generally darker

in colour than the body, above which it is slightly, but

distinctly raised. From the mantle to the tail the body has

reticulate markings which are less distinct towards the sides.

The body is rounded above, but below it has a flattened

surface, the sole or foot, which is readily distinguished as it

is lighter in colour than the body. The sides of the sole

are provided with tubercles, the whole structure being

distinct from the body which lies above it. A viscous mucus

is secreted from slime glands located in the skin. According

to Taylor,* the slime is " often clear when crawling but

" Land and Fresh Water MoUuscs of the British Isles."
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•becoioing milky white on irritation, due to innumerable
particles of carbonate of lime."

Slugs, like snails and allied forms, are hermaphrodite. The
sex organs are located on the right side, just behind the head;
when mating these are extruded and become swollen, distended
and globular, the colour being whitish with a tinge of blue.
]\Iating takes place early in the morning, between 4 a.m. and
f) a.m., especially on wet or misty mornings, when the ground is

very wet. After mating the slugs retreat and hide in tunnels
and crevices in the soil.

Egg-laying commences a])out a fortnight or three weeks after
mating, the adult becomijig quiescent shortly before the ova

A.—Adult slug extended. b.—Slug contracted.
C—Cluster of Eggs. D.—Egg enlarged.
E.—Adult slug extended, with sex organs {a) extruded.

are deposited. The eggs, which are elliptical and practically
transparent, are laid separately, but in clusters of as many as
no, under moss, vegetation and decaying roots. Lovett and
Black quote an interesting observation in connection with the
egg-laying habits of slugs: " Stock turnips, which had become
pithy and split open, were found with great mas'.^es of eggs in
the fibrous and slightly moist interior."

On hatching, the young slug is whitish in colour. This
gradually gives i)lace to pale-grey, which in turn becomes
mottled-grey and bi'ownish as development proceeds. The slug
attains maturity in from three to four months and mav live
for two years oi- longer.
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Control.— (a) Effect of Climate.—Dry weather appears to

be antagonistic to slugs to a small extent only, merely driving

them to moist situations lower down in the soil or into the

depths of dense vegetation. Heavy rains, as such, apparently

do not affect them, except that drowning may take place in

pools and rnts in roadways, paths and buildings. During cold

weather they may go a little deeper in the soil or hide under
any available shelter, and become dormant.

(h) Natural Enemies.—Tt is probable that the slug has few

natural enemies. Insects and fungi are only very seldom found

preying on them, and though in 1920 observations in Shrop-

shire revealed a number of dead slugs infested with maggots,

it is improbable that these were the cause of death. Birds

such as the thrush, blackbird, jackdaw and rook have been

observed eating slugs, and Collinge* states that slugs and

snails form 6.5 per cent, of the animal food of starlings.'

Poultry destroy numbers of slugs, ducks and geese being

particularly partial to them.

(c) Combative and Preventive Measures.—As slugs readily

take advantage of all kinds of refuse for shelter in the daytime,

it would seem advisable to plough-in crop residues immediately

after the removal of the crop, and organic manures as soon as

applied. Hedge-brushings and ditch-side vegetation should be

destroyed: it should never be allowed to remain in heaps about

fields and roadsides. This is specially important during the

periods when no crops are available on arable land. All

vegetation on waste ground, hedge-, ditch- and pond-sides

should be periodically burned. Cleanliness and tidiness in

stack-yards, around root clamps, and in gardens should always

be maintained, since all material lying about harbours slugs

to a remarkable extent.

Trapping, by means of sacks or pieces of board and bark,

is effective in gardens and around cold frames. Where slugs

are very numerous it might be advisable to apply Bordeaux

mixture either as a spray or in the powdered form. This has

given good results in America on lettuce, and in the tests

carried out by Messrs. Lovett and Black, "Plants sprayed with

Bordeaux Alixture 2-2-50 and 4-4-50, respectively, showed very

little indication of slug injury for a month after the time of

treatment." These workers also tested various stomach

poisons and contact irritants, but no very satisfactory or

practicable application was forthcoming. Copper sulphate was

o '^The Starling-;' Jour. Min. of Agric, March, 1921.
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found to be comparatively effective, but owing to its injuring

the foliage it was deemed impracticable. The most satisfactory

poison bait consisted of chopped lettuce and calcium arsenate

(16:1); this gave good results, a high percentage of slugs

being destroyed.

In England, lime, soot and salt have been advocated a8

dressings against attacks by slugs. Applications of a mixture

of equal parts of these constituents between the rows of

cabbages and similar crops have been found to give some relief.

In view of the fact that slugs have the power of exuding

considerable quantities of slime on coming into contact with

an irritant, and can successively overcome several irritant

dressings in this manner, it is necessary to apply three or

four light dressings at short intervals. The best results have fol-

lowed the repetition of the dressings at hourly intervals in the

late evening; where this is impossible, however, applications

morning and evening should be effective. Perhaps the greatest

factor in slug control is cleanliness; clean farming w-ould

undoubtedly tend to keep this widely distributed and exceed-

ingly troublesome pest in check.
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SMALL HOLDINGS SECTION AT THE
BATH AND WEST SHOW.

The Bath and West and Southern Counties Society was the

first of the big agricultural societies to act upon the suggestion of

the Ministry of Agriculture that they should include in their

programme special sections for the small cultivator. This they

did recently in connection with their Bristol Meeting in June

by devoting a section to the interests of the small man on the

land. A Sub-Committee was appointed to deal with the Small

Holdings Section and the result was the institution of com-

petitions for the best managed small holdings and allotments,

an exhibition of matters of special interest to the small cultivator,

and an educational programme of instruction. The competitions

were judged by Mr. A. K. White, Chairman of the Wiltshire

Acrriculture Committee and a member of the Bath and West

•Council. The classes and awards were as follows :

—

Class 1.—Small holding of over 15 acres and under 50 acres in Gloucester-

shire or Somerset (open class). Prizes, £15 ; £7 ; £3.

(2 entries)

—

1. H. Symes, Orchard Farm, Pilning, Bristol ; 24 acres.

2. B. Stephens, Court Farm, Watchett, Somerset; 48 acres.

Class 2.—Small holding of over 1 acre and not more than 15 acres in

Gloucestershire or Somerset (open class). Prizes, £10
;
£5;

£2. (1 entry)—

2. P. Y. Smith, The Laurels, Parson Street, Bedminster,
Bristol ; lOh acres.

•Class 3.—Small holding of over 15 acres and under 50 acres in Gloucester-

shire (open to ex-service men only). Prizes, £15 ; £7 ; £3.

(3 entries)

—

1. H. Symes, Orchard Farm, Pilning, Bristol; 24 acres.

2. A. J, Newman, Court Farm, Winterbourne ; 47 acres.

3. D. Pearce, Whychwell Farm, Wapley, Chipping Sodbury
;

31 acres.

Class 4.—Small holding over 1 and not more than 15 acres in Gloucester-

shire (open to ex-service men only). Prizes, £10; £5; £2.

(7 entries)

—

1, A. J. Kinchin, Mickleton, near Chipping Campden

;

4 acres.

*
2. S. J. Righton, Mickleton, near Chipping Campden

;

4 acres.

3. E. Chadband, Mickleton, near Chipping Campden

;

5 acres.

Class 5. Small holding over 15 and under 50 acres in Somerset (open to

ex-Service men only). Prizes, £15 ; £7 ; £3. (10 entries)

—
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1. R. U. Shire, Tlic Downs, Donyatt, near IhuinHter
;

50 acres.

2. R. S. Bond, Dimer, Castle Cary ; 27 acres.

3. R. W. Fowler, The Crossways, Crock Street, Ilniinster;

50 acres.

E. H.T. Vincent, Thrupe Farm, Masbury, Wells; 50 acres.

Class 6.—Small holding over 1 and n(»t more than 15 acres in Somerset

(open to ex-service men only). Prizes, £10; £5; £2.

(1 entry)—

1. T. Gillingham, Court Farm, Seavington, Ilminster
;

8 acres.

The prize fund was made up by contributions from the Presi-

dent, the Bristol Local Committee, Members of the Small Hold-

ings Committee of Gloucestershire and Somerset and the Bath

and West Society. The Championship Shield awarded to the

best managed allotment estate was the gift of Mr. Savory, a

member of the Bristol Town Council.

The entries in the open classes were somewhat disappointing

in number. If similar competitions are instituted elsewhere, the

pioneer experience of the Bath and West Society would suggest

that the most effective method of securing entries is by personal

canvas among likely competitors. This should, of course, be

combined with advertisements in the local press, so as to give

a fair opportunity of entry to all.

In the classes confined to ex-service men the entries were

more numerous and some keen competition resulted, especially

in the smaller holdings in Gloucestershire and the larger hold-

ings in Somerset. In Gloucestershire the prizes went to market

garden holdings at Mickleton; in Somerset the chief awards

were made to small farms near Ilminster.

The Allotments Competition was arranged with the co-operation

of the Agricultural Organisation Society in conjunction with the

Bristol Federation of Allotment Societies. It should perhaps be

explained that there are some 21 allotment societies in the

Federation. They include a membership of about 11,000 and

an area of 779 acres.

Two classes were provided for individual allotments, one of

not less than 10 rods, and the other of an area from 10 to 20
rods. There were 325 entries for these, and the intention is

to award a first prize among the entries from each allotment

estate and then to judge the prize winners for a champion prize

in each case. The individual allotments are being inspected

twice and the final award will hv mad.^ at the end of July or the

beginning of August.
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There was also a class for the best managed allotment es ate.

For this there were 11 entries. The Challenge Shield w.s-

awarded to Fishponds Allotments Limited, with the Ledminster

and Bristlington Societies a good second and third. The judg-

ing was undertaken by Mr. Hollingworth and Mr. Turner, the

Horticultural Organisers for the counties of Gloucestershire and
Somerset respectively.

The Exhibition was housed in a special pavilion provided by
the Society. It included models and photographs of small hold-

ings homesteads shown by the Ministry and the Somerset County

Council. The Essex County Council also lent a small but very

attractive model of a thatched cottage, which was in sections,

to facilitate examination. The Ministry's leaflets and guides of

particular interest to small holders were also available for dis-

tribution. An attempt was made to secure a joint exhibit from

the Education Committees of the Gloucestershire and Somerset

County Councils which would show the small holder what the

local authorities were able to do for him in the way of agricultural

education and advice, but on account of the expense the Somerset

Council did not see their way to co-operate. The Gloucestershire

County Council supplied an exhibit and arranged for their horti-

cultural and poultry lecturers to be available during the whole

time of the Show to answer enquiries and give information.

This exhibit was of particular value and the lecturers were con-

stantty surrounded by an eager party of inquirers.

An exhibit illustrative of co-operative methods of marketing was

siippKed by the Street and District Egg Collecting So -i'i^ty.

members of the Committee of which were present to expl in

the Societv's procedure. A demonstration of the day-old chick

trade, an exhibit of hand implements for the small holdin;2; and

the allotment, and an exhibit of bee-keeping appliances, ; dd:d

considerably to the interest of the Section.

In the case of every exhibit there was someone present to

answer inquiries, and this proved a very satisfactory feature of

the work of the Section.

The Allotments side was aided by a poster prepared by !\lr.

Randall, local Allotments Organiser of the Agricultural Organisa-

tion Society, setting out the work of the Federation and the

prizes offered for competition among its members, and by a large

pictorial diagram, specially prepared by Messrs. Sutton & Sons,,

showing the cropping of the Ministry's model allotment as

de^r^vibed in Leaflet No. 815. It was originally intended to have

an actual model allotment planted up on the Show ground, and'
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tliis Messrs. Sutton had kindly oUci'L'd to undertake, but a- on

careful consideration questions of site and danger from late

frosts were thought to render the proposal too risky, tho diagram

referred to was substituted.

In connection with the Section, a demonstration of the method

of producing clean milk [i.e., free from bacteria) was undertaken

by Eeading University. A special building was provided ne.ir

the Small Holdings Pavihon and demonstrations were given twice

daily during the Show. This was the first time that this demon-

stration had been held in a show yard, and when the usu .1

minor difficulties had been overcome it proved a centre of c(jn-

siderable attraction to large numbers of people. It is probable,

however, that such a demonstration would be more appropriately

situated near the cattle lines, so that the cows for demonstration

pur^Doses might be more readily available and the herdsin n

themselves might be interested.

The programme of the Section was completed by a series of

" short talks " on such subjects of interest to small holders

as " The Small Holder's Live Stock " and " The Small Holder's

Bees."

Altogether, the Small Holders' Section has undoubtedly been a

great success from all points of view. The interest taken in it

both by press and public was very great, and much useful work

was accomplished and helpful information given.
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ERADICATING GALL MITE (BIG BUD)
FROM BLACK CURRANT STOCKS.

H. GouDE, N.D.Hort.,

HoHicultural Adviser to the Norfolk County Council.

The question of raising clean stocks of black currant bushes

has been a problem in horticultural circles for a generation.

The failure to do so is undoubtedly the cause of the annual

propagation of the disease and its distribution to all districts

where black currants are cultivated. The assurance that bushes

for planting are free from " big bud " is of little practical

value; the important point is whether they are free from
" mite." None of the stocks that I have examined during

the past seventeen years have been entirely free from " mite."

The infestation was seldom so severe as to cause " big bud
"

in one- or two-year old bushes, but "big bud " would develop

as soon as the bushes were subjected to the strain of faulty

cultivation, adverse weather, or fruit bearing. The plantation

then becomes unprofitable and is usually grubbed up.

Where a clean start can be made and the plantation estab-

lished as far as possible away from all source of infection, the

stock would remain free from " mite." Where it is not

possible to secure this condition, clean planted bushes have

remained free from " big bud " for seven years, even though

planted side by side with infected bushes, and have at least

six or seven years of profitable hfe before them, proving

the value of an absolutely clean start. At the present time it

is the exception to see profitable plantations twelve years old.

Most cultivators have adopted the method of close planting and

grubbing up the bushes as soon as they develop " mite " or

" reversion." In this way the establishing cost is a frequently

recurring charge on the cultivation of the crop, and what

should be the heaviest fruiting years—the fifth, sixth and

seventh—in the life of a plantation are lost.

The unfruitful condition know^n as " reversion " is preva-

lent in most plantations. jNIany observant cultivators associate

this disease with an attack of " mite." True " reversion
"

has been observed in seedlings, proving that " mite " is not

the sole cause. The toxic effect of the parasite on the sap

is a probable contributory factor. The black currant is. like the

asparagus plant, very much influenced by checks to growth,

and any serious check, or, more particularly, combination of
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checks, to the normal growth of the plantation will start " re«

version " in a wholesale manner. The causal agent, if there

is one, may be able to develop while the bush is under the

stress of adverse conditions.

Tt is hardly necessary to go into the details of the history

of the " mite "; the only knowledge in this respect that culti-

vators appear to be interested in is how to get rid of the

trouble. To raise clean bushes a start must be made during

April and ]\Iay, when green shoots should be taken from the

bushes and rooted in a cold frame. This is the only period

in the year when shoots carry no " mites " in the buds. The
embryo buds are undeveloped, and offer no harbour for them.

Fig. 1.— DrawincT of a Soft Cutting.

Method of Propagation and Dipping.—Soft cuttings about

three inches long should be taken during April and IN Fay, and

soaked in a bath of insecticide, viz.:

—

Nicotine 98 per cent ^, oz.

Soft Soap 4 oz.

Soft Water 5 gaL

This dipping kills any external " mites " the shoots may
carry. After an hour's soaking the cuttings should be taken

out. rinsed in clean water, and dibbled firmly six inches apart in

a cold frame. The frame should be closed, shaded from the sun,

and the cuttings treated as soft cuttings until rooted, which will
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be in about a month. Gradual hardening should follow and the

frame should eventually be lifted off to ripen the wood fully.

The cuttings strike freely in small pots, from which they can

be planted out when rooted to grow.

In the aatumn the plants from the frames can be planted

in a nursery, cutting back slightly to induce the basal* buds

to break strongly. By this method clean-stcck bushes are

provided for furnishing cuttings for the usual method of pro-

pagation, or they can be used for planting in fields direct from

the frames. Major Evans Lombe tested these young plants

at Marlingford under field conditions with good yearling plants

raised from ripe wood. The plants from soft cuttings started

growing earlier, and are now the larger plants. The photo-

graph (Fig. 2) illustrates plants raised by Major Evans Lombe.

The root system developed by the soft cuttings is a notable

feature of this method.

Large numbers of cuttings can be taken from established

bushes without detriment to the crop. The side shoots should

be taken, leaving the terminals for producing the following

season's fruiting w^ood. Although April and May are the best

months for striking quantitiesof cuttings, the soft growing points

of the shoots will strike through the growing season, but it is not

advisable after August. If the wood has begun to harden

there is a danger of the buds containing " mites," which have

a preference for the terminal bud. and during June and July are

found in large numbers on infected bushes at the apical ends of

the shoots, and between the leaf stalk bases and developing

buds.

Propagating from soft cuttings offers a means of rapidly in-

creasing varieties of which stocks are low, and offers possibilities

of raising clean stock in plants subject to perennial diseases. Bed

nnd white currant bushes are not uncommonly tainted with

the same gall mite that infects black currants, and this should

not be overlooked as a possible sonrce of re-infection to clean

stock.
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NOTES ON FEEDING STUFFS
FOR AUGUST.
E. T. Halnan, M.A.,

Ministry of Agriculture and Fisheries.

Condemned Condensed Milk.— N uiueruus conespojidriiis

have written as to tlie feeding value and best method of tee(hng

eondemned condensed milk, large quantities of which appear

to be available. In using any food of this nature for stock, it is

.•idvisable to start cautiously at first in order to avoid the i)0ssi-

bility of poisoning the stock. Several breeders of repute have

used this condemned condensed milk for their stock, and it is

apparently most suitable for pigs. Pigs of all ages have been

fed successfully, and a feeding trial at Moulton Farm, carried

out by Mr. W. A. Stewart, Agricultural Organiser for Xorthanip*

tonshire, demonstrated its value for pigs of all ages. This milk

used in the right proportions proved of particular value for

weanling pigs.

Method of Use.—The tins are spiked both ends and dropped

into warm water to dissolve out the contents, after which the

tins are raked out and the liquid mixed with the other food.

The quantities fed should be at the rate of J tin per weanlinj.^

pig, gradually increasing in amount until the adult pig receives

tin. These are the maximum quantities recommended. At

present prices, the writer is of opinion that condemned con-

densed milk should be restricted to weanlings and young

growing pigs.

Feedifig ]\ibic of (.'ondcmned Conde)ised Milh.—The feeding'

value of condensed milk varies considerably with the brand of

milk sold. Assumin^^ that the milk is practically all digestible,

and that the animal obtains full value from the digestible

nutrients, sweetened full-cream condensed milk has a starch

equivalent of Rf). sweetened skim condensed milk has a starch

equivalent of 70. and unsweetened condensed milk has a starch

equivalent of 57. Compared with the market price of .^tlu r

feeding stuffs, the actual food value of the three grades of milk

^,\yen above works out roughly at Id. per tin for the unsweetened

condensed milk. l|d. per tin for the sweetened skim condensed

milk, and l.ld. ])ei- tin foi- the sweetened full-cream condensed

milk. The actual purchaser must assess for himself the extra

money he is prepared to give for any s])ecial ilietetic value this

fnod may possess foi- youn,!Jj growing ])',l:s. A tin of (-(^ndcuMMl
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XT Price.

Price
per
Ton.

Manuria
Value
per
Ton.

r OOu
Value pe

Ton.

Starcl

r Equiv
per

100 lb

Price
1 per
. Unit,
Starch

. Equiv

Price
per lb.

Starch
jiiquiv.

s. lb. £ s. £ s. £ s. s. d.

Barley, English Feeding 46/- 400 12 18 1 6 11 12 71 3/3 1-74

„ Canadian „
Oats, English „

47/- 400 13 3 1 6 11 17 71 3/4 1-78
46/- 336 15 7 1 9 13 18 59-5 4/8 2-50

., Foreign
,,

33/- 320 11 11 1 9 10 2 59-5 3/5 1-83
Maize. Argentine 47/- 480 10 19 1 5 9 14 81 2/5 1-29
Benns, English spring - 95/- 532 20 3 1 16 19 66 5/2 2-77

„ „ winter - 55/6 532 11 14 3 1 8 13 66 2/7 1-38

„ Rangoon - 8'/- 112 8 3 1 4 19 66 1/6 0-80
Peas, English blue 59/- 504 13 2 2 13 10 9 69 3/- 1-61

dun 80/- 504 17 16 2 13 15 3 69 4/5 2-37
maple -

Buckwheat -

93/- 504 20 13 2 13 18 69 5/3 2-81

86/- 392 24 11 1 9 23 2 53 8/9 4-69
Rye, English
Millers' offals—Bran -

59/- 480 13 15 1 8 12 7 72 3/5 1-83
7 5 2 10 4 15 45 2/1 1-12

„ „ Coarse
middlings 11 5 2 10 8 15 64 2/9 1-47

14 15 1 6 13 9 71 3/9 2-01
Maize ,, - .

- — — 10 12 1 5 9 7 81 2/4 1-25
Fish ,, . . . 19 7 12 11 8 53 4/4 2-32
Linseed 21 10 2 16 18 14 119 3/2 1-70

Cake, English -

Cottonseed,, „

15 15 3 12 12 3 74 3/3 1-74— — 10 3 5 6 15 42 3/3 1 -74

,, ,, decorli-

cated 13 5 6 7 14 71 2/2 1-16

„ Meal, decorti-

cated 11 10 5 6 6 4 71 1/9 0-94

Coconut cake 10 6 3 7 6 79 1/10 0-98

Grroundnut cake 10 3 9 6 11 57 1 z\j

Palm kernel cake - 8 10 2 1 6 9 75 1/9 0-94

Brewers' grains,dried,ale 7 5 2 7 4 18 49 2/- 1-07

„ wet „
Distillers' ,, dried -

18 12 6 15 0/5 0-22

9 5 2 16 6 9 57 2/3 1-20

Malt culms - 7 5 3 6 3 19 43 1/10 0-98

Potatoes* - 2 11
i

8 2 3 18 2/5 1-29

Swedes * . - - _ !

1 2
j

5 17 7 2/5

2/5

1-29

Mangolds * -

Vetch Oat and Silage *

1 1 6 14 6 1-29

2 9 15 1 14 14 2/5 1-29

* Farm value.

Note.—The prices quoted above represent the average prices at which actual
wholesale transactions have taken place in London, unless otherwise stated, and
refer to the price ex mill or store. The prices were current at the end of

June and are, as a rule, considerably lower than the prices at local

country markets, the difference being due to carriage and dealers' commission.
Buyers can, however, easily compare the relative prices of the feeding stuffs

on offer at their local market by the method of calculation used in these

notes. Thus, suppose palm kernel cake is offered locally at £10 per ton. Its

manurial value is £2 Is. per ton. The food value per ton is theiefore £7 19s.

per ton. Dividing this figure by 75, the starch equivalent of palm kernel cake as

given in the table, the cost per unit of starch equivalent is 2s. Id. Dividing this

again by 22 -4, the number of pounds of starch equivalent in 1 unit, the cost per lb.

of starch equivalent is 1*1 Id. A similar calculation will show the relative cost

per lb. of starch equivalent of other feeding staffs on the same local market.
From the results of such calculations a buyer can determine which feeding stuff

gives him the best value at the prices quoted on his own market.

milk weighs approximately 14 oz., and 2,560 tins contain roughly

a ton of condensed milk, and from these data the purchaser can
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-assess the actual cost to liiiu of the milk at present niai ket ynices.

Maize meal, rice meal, pollards and bran would form suitable

ioods to feed in conjunction with this material.

Bully Beef and Egg Yolk.—l\vo otlier waste materials are

;at present in use for pigs, i.e., conderoned bully beef and liquid

•and dried egg yolk. Users of both these materials have fed

them successfully to pigs, the chief point to remember being

that these substances are highly nitrogenous foods and should

therefore not bulk largely in the ration. Liquid egg yolk also

<X)ntains much water and occasionally a fair percentage of

boric acid.

Value of Fodder Crops for Dry Seasons.—The dry weather

experienced lately has emphasised the value to the dairy farmer

in particular, and to stock breeders in general, of planting a

breadth of vetches and oats, cabbage, or maize as a supplemen-

tary succulent feed in periods of drought. The vetches and oats

and cabbage will be available in the earlier summer months, the

maize during August. This practice is fairly common in certain

districts, and the farmers who have adopted it for this season

have been reheved of the anxiety as to feed for their stock.
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AGRICULTURE ABROAD.
POSITION AND PEOSPECTS OF ITALIAN AGKICUL-

TUKE—AGKICULTUEAL BOOK-KEEPING IN
DENMAKK—AGKICULTUEAL CO-OPEEATION IN
SAXONY—IMPOETATION OF SEEDS INTO
SWEDEN—PEUSSIAN PEOGEAMME OF AGEI-
CULTUEE.

According to a report issued by the CoDimercial Counsellor

and the Commercial Secretary to H.M. Embassy at Eome.*

... , Italian amculture, by reason of the in-
Position and - ,^ \ i

Prospects of
c^^^se m the population, has almost

Agriculture in
^^^^^^^ territorial limits, and any in-

, crease in the cultivable area will depend

upon the reclamation of land by drainage.

Already the agricultural and forestal productive areas repre-

sent 91.1 per cent, of the geographical area of the country.

According to the report, the War temporarily arrested the

development of agriculture,! but a significant recovery in the

yield of some of the products for export took place in 1920.

Being at the outset of the War less well equipped than other

countries to bear the strain, Italy suffered in a special degree

from exhaustion, disorganisation and impoverishment. Before

the War her economic position was sound. Agriculture was,

and still is, her greatest industry: it gave occupation to more
than one-third of the population: agricultural products formed

the biggest item in her exports. At the present moment the

cost of imported agricultural produce is the heaviest item in

national expenditure.

Owing to the great density of the population (332 per

square mile) , wheat has been cultivated on land which is more
adapted for woods and pastures, and the wheat cultivated area

has reached 16 per cent, of the territorial surfa.ce. A pam-
phlet published recently by the Italian Ministry of Agriculture

states that, during the twelve years 1909-1920, the wheat crop

has varied from a maximum of 27 million quarters in 1913

to a minimum of 17 million quarters in 1917, with an average

of 21 million. It has been deduced that Italy is not particu-

* General Report on the Commercial, Industrial and Economic Situation of

Italy in December, 1920, obtainable for H.M. Stationery Office, Kingsway,
W.C.2. Price Is. net.

-|- Italy differs greatly in this respect from some of the other combatant
countries, in which phenomenal development in agriculture took place and
greater quantities of foodstuffs than ever before were raised. The success

attending the war efforts of Great Britain are well known, while this Journal;

for May told biiefly what had been done in Canada.
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larly adapted for the cultivation of wheat, especially on account

of the heat and dron^^ht to which much of the land is subject.

Better methods of cultivation, and, in particular, the growth

of leguminous plants, which serve both to feed cattle and im-

prove the land, would go far, it is believed, to overcame

climatic disadvantages and raise the average of production.

According to the most recent official estimate for the year

1920-1921, the total national requirements of wheat, includ-

ing seed (of which 3 million quarters are required) , are 30

million quarters. This will be provided as follows:—Home-
grown wheat, 17J million quarters; Foreign wheat. 12.} million

quarters.

Among the other crops mentioned in the report, maize, with

a yield in 1920 of 10 million quarters, still occupies an area

of about one-third of that of wheat, although it is diminishing.

Tobacco, which is a State monopoly, resulted in a yield of

246,000 cwt. in 1920. Beetroot, a recent introduction, is now
cultivated on a large scale, the yield in 1920 being 29 million

cwt. , and allows for the production of sugar by national factories

in quantities almost sufficient for the requirements of the

country. The yield of oats was 2J million quarters; barley,

700,000 quarters; rye, over 500,000 quarters; and potatoes,

1,400,000 tons. The export of dried vegetables, which in pre-

war days reached nearly 600,000 cwt. a year, fell to 427,000

cwt. in 1919. The total yield of pulse plants, which are now
cultivated in several districts, is about 14 million cwt. The

gro\\i;h of forage has been increased and now attains a produc-

tion of over 450,000 cwt.

Italy's stock of animals has increased since 1908. Horses

and asses each number about a million; mules, half-a-million;

cattle, 6J million; swine, 2J million; sheep, llf million; and

goats, 3 million.

Among the projects for developing the commercial relations

between Italy and the United Kingdom is one for the estab-

lishment of a rapid overland service for the carriage of perish-

able goods, especially fruit and vegetables, similar to that

which existed before the war between Italy and the Central

Empires. Agriculturists contend that the future of Italy lies

in agriculture. Her natural resources and advantages are

still what they were, and though weakened by her war efforts,

as well as by labour troubles after the War, it is confidently

believed that there is no reason why she should not regain

her former position. Th<^ vei v inijioi'tnnt hvdio-electric plants

F 2
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which are being constructed in various parts of the country

iare expected to give a great impetus to agriculture by assuring

a greater measure of security as regards irrigation. Assurance

of progress is also given by the increased national production

of chemical fertilisers and agricultural machinery, and the

establishment of new schools and travelling boards for the

education of farmers in modern methods of cultivation. Per-

haps the most successful branch of the co-operative movement,
which is extending rapidly and receives the active support of

the Italian Government, is agricultural co-operation in the

form of collective farms, established principally in the North

and in Sicily; these have been found in most cases to result

in an increase of production and of the number of persons who

can live on the land.

* * * * ^ *

At the suggestion of the Eoyal Danish Agricultural Society,

supported by the principal agricultural societies and the

. . . Department of Statistics, Professor 0. H.

Book keepin
Larsen, of the Royal Danish Veterinary

in Denmark
Agricultural School, has established

a Central Office of Agricultural Book-

keeping, of which he is head, and an article by him on the

subject appears in the Monthly Bulletin (March, 1920) of

Agricultural Intelligence issued by the International Institute

of Agriculture at Rome.
One of the objects of the Central Office is the elaboration of

the account books kept by local societies, with whom it is

collaborating with a view to ensuring that only the most suit-

able books shall be kept. In order to obtain uniformity and

reliability the local accountants meet periodically at the Cen-

tral Office to discuss the systems on which the books are

kept. Another object of the Central Office is to ascertain the

amount of capital invested and how it is allotted among the

various agricultural enterprises. It also seeks to compile a

comprehensive budget of gross profits, working expenses, net

profits and interest on capital, and to show the cost of produc-

tion, general working expenses (including those of horses and

implements) , household expenses, and the revenue yielded.

The Central Office was opened in the spring of 1916. During

the first two years the work was of a preparatory nature, but by

the year 1919-1920 collaboration with 29 societies had been

effected, and it was believed that the number of account books

requiring elaboration would be 350. The Office is under the
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supervision of seven members representing the societies and

institutions which took part in its foundation, and the staff

also includes a consulting accountant, a permanent assistant

and temporary officers. For the first two years the Office was
maintained by the Royal Danish Agricultural Society, but

afterwards it received a State subsidy, and contributions from

the local societies. Some of these receive, in addition to free

supplies of account books, a l)onus for books containing data

useful to the Central Office: others which correspond direct

with the Office and receive book-keeping assistance from it,

pay contributions in proportion to their size and to the extent

of the book-keeping assistance received.

The origin of local societies for agricultural book-keeping

dates from the beginning of the twentieth century, and was
due partly to the control societies that have existed since 1895,

and partly to farm competitions. Tn 1918 there were 670 con-

trol societies, whose chief object was the fostering of thQ

dairy industry. They kept accounts of milk production and of

the content of butter-fat as well as of the fodder consumed

by each dairy cow placed under their control: they were thus

in a position to indicate the most profitable animals. Some-
times their book-keeping extended to the feeding and growth

of horses. These were the first steps towards a complete

system of farm book-keeping. From 1902 till 1908 y^rize

competitions were held in the island of Samso for the best-

kept books covering various crops. In following years similar

competitions were held in other parts of Denmark, and as

interest in agricultural accounts grew, more branches of the

farm w^ere brought under book-keeping' control.

The system of book-keeping used by most local societies and

circuits is that issued in 1918 by the Royal Danish Agricultural

Society. A typical circuit does its work thus: the society

engages an accountant, who helps members to establish the

system, guides thorn in making the daily entries, makes up

the work book and the monthlv cash and fodder accounts,

draws up the ycarlv balance sheet and makes a detailed analy-r

sis of all accounts. The fees which the society charges its

members vary from about Cid. to Is. IJd. per 2J acres of the

farm. T^sually a circuit covers a small area, so that one

accountant is able to visit each farm in his circuit as often

as required, with the exception of the busiest time, when some

assistance is needed. There are, however, circuits having

more than 1,000 members. Since 1915 the societies can apjily
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for a State subsidy amounting to one-half the salary, office

and travelling expenses of the accountant, provided that the
Government standard of book-keeping is adopted and the
balance sheets are published. The number of State-subsidised

circuits for the financial year 1918-1919 was about 30 and in-

cluded 1,094 farms with a total of over 108,000 acres; in 1919
the figures were much higher.

According to an account, based on press reports, received xiom

fi.M. Consul at Leipzig through the Foreign Office, the Union of

. . , Co-operative Societies in Saxony, which 30
Agricultural ^

• . ... •\-

Co eration in
^^^^^ comprised 24 societies, now

^ includes 588 societies, having a member-
^* ship of over 50,000 (that is, almost 75 per

cent, of the independent farmers of Saxony) and a turnover of

over 2,000 million marks. The total capital of the associations

amounts to nearly 300 million marks. The Union includes no

fewer than 405 mutual loan societies having a turnover in 1919

of 628 million marks. In the same year the turnover of the

trading co-operative societies amounted to 354 million marks.

The quantity of milk delivered by the dairy co-operative societies

in 1914 was 55 million Htres (over 12 million gallons), but owing

to the War the amount has decreased by more than one-half.

The pasture societies, which are peculiar to Saxony, are

considered to be of great importance at the piesent time in

the rearing of young cattle. Their total expanse of pasture land

is 653 hectares (about 1,614 acres) and 266 animals were r^-ared

in 1919.

The supply of raw materials obtained bv th«^ Union m 1919

was nearl}^ three million cwt., which is only half its pre-war

level. There are approximately 420 storehouses, having a storage

capacity of 50,000 tons, at the disposal of the associations. An
extension of the financial business of the societies, in the form of

village banks, is foreshadowed.

A Swedish Eoyal Proclamation, dated 18th March, 1921, pro-

hibits, under severe penalties, as from 21st March, 1921, the

» import into Sweden of the following :
—

Importation
01^^ g^^^^ Timothy grass; Eed clover and

'similar classes not particularly named;

Hybrid- and white-clover ; Cocksfoot ;
Eye-grass

;
Carrot, Swedish

turnip ; beetroot and rape ; kitchen garden produce ; and all seeds
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exclusive of flower seeds, canary seed, pine and fir seed, hemp
seed, flax seed, lupine, rape seed and seeds of all other oil plants.

As originally published, the Proclamation included flower

seeds. A later Decree, however, rectified this and exempted

them as from 4th April, 1921, from the import prohibition.

Flower seeds may therefore be imported into Sweden.

In introducing his new programme to the Prussian Landtag,

Herr Warmbold, the Minister of Agriculture, stated that as agri-

. cultural production is at the present time
Prussian Pro- , , \ < f -u £only about bO or 70 per cent, or that ot pre-
gramme ol ^

,
i.

• j
f . ,^ war days, certam measures are proposed
AgriculturB. .'

.

° ' with a view to increasing production up to

the pre-war standard. These included a larger number of land

settlements, which would, it is hoped, by increasing the number

of small owners, attract people from the towns to the land and

keep them there. The agricultural population was decreasing

rapidlv even before the War : in 1914 it was only about 28 per

cent, of the whole Prussian population. It was hoped to create

4.000 new settlements in 1921. It is proposed that increased pro-

duction of the soil already cultivated shall be encouraged by more

State credits to farmers for purchasing fertilisers, while

moors and waste land, particularly around the coasts, will be

prepared for cultivation. The production of nitrates, which has

lately been increased greatly, will have to be devoted entirely

to the needs of agriculture. The working capital of farmers

should in urgent cases be assisted by State credits. The number
of schools of agriculture would have to be increased and the

curnculum improved : and there was need of greater security

for af^rieulturists and peasants against looting, theft and other

risks. The present system of arbitration between employer and

labourer also needed revising.

A PiEPORT on the occurrence of insect and fungus pests on

plants in England and Wales for the year 1919 was recently

T» ^ M. t iftift issued by the Ministrv. This publication
Report for 1919 j i j i.u \ in

1,, f -D f
was delayed through unavoidable cir-

on iriant iresis. '
i j ^ • p -i ,

cumstances, but its chiei value—to pre?eive

in permanent record a detailed survey of the situation in re<j;ard

to plant pests year bv year—is achieved.

In the year in question Frit Fly caused heavy losses, though

these were perhaps not quite so serious as the wet character of

the spring and the consequent delay in the sowing of oats wou^^

have suggested. The North Midland Counties seem to have
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suffered most and the Southern Counties least, probably because

in the south the oats grew away very rapidly during the latter

half of May. The attacks of Frit Fly in winter wheat occurred

in crops sown on ploughed-up grass, especially on rye-grass leys.

Other insect attacks on cereals are noted, the drought in May
and June combined with late sowing of Spring crops being held

responsible for some of them. In the case of roots, it is noted

that during the drought in early summer widespread damage

was done by Flea Bettles; mangolds suffered especially, the

difficulty being much increased by the slow and irregular germi-

nation which occurred during the drought.

With regard to fruit, the most notable occurrence of the year

1919 was the outbreak of the Lackey Moth, which occurred in the

Sittingbourne area of Kent, and to a lesser, though nevertheless

serious, extent in other Southern and Midland Counties. In the

Sittingbourne area well over 1,000 acres of fruit were involved.

In the worst cases, hundreds of men and women were employed

to fight the attack, with the result that perhaps half of the crop

may have been saved. "The cost of the necessary labour to the

growers, however, added a heavy outlay to other charges, and

coupled with the loss of half the crop, made the business far from

profitable for that season to the particular growers concerned.

One grower is said to have spent £1,000 on labour in dealing

with this pest alone. Winter Moths were rather less destructive

than usual in the chief fruit-growing areas, except perhaps in

South Devonshire. The Ermine Moth, a web-making species,

like the Lackey Moth, was abnormally harmful and called for

special attention in many districts. The Capsids did considerable

damage to apples, notably from Wisbech northwards into ]jin-

colnshire. Some divergence of opinion as to the results of lime-

washing for this pest is reported, but nicotine in all cases appears

to have been reasonably effective.

The situation with regard to attacks of fungi, bacteria, etc.,.

in the year 1919 is also dealt with. Broadly speaking, little in-

formation has been available with regard to the distribution

of these pests and the losses they bring about in this country.

Comparing the Eeport for 1919 with those for 1917 and 1918. it

is at once clear that much progress has been made.

The list of authenticated fungus diseases noted in the

Report numbers 255, not including fungi in which the

attacks are trivial or occur only under special conditions. With

regard to fungus diseases in cereals, excellent results were ob-

tained against Bunt and Smut by proper pickling. Eeports ^how



1921.] 475

that through neglect of this precaution many thousands of

bushels of wheat, barley and oats were lost. Important facts

with regard to the outbreak of Black Rust on wheat in South

West Wales were discovered, notably in connection with the

presence of the alternate host. Barberry, in the area.

For fuller and more detailed information on insect and fungus

attacks on plants in 1919, reference must be made to the Report

itself, which gives, incidentally, some valuable information as to

the best known means of controlling the attacks. This 's the

aspect of the matter which is of most importance to the

grower, and the Ministry will always be glad to advise those in

need of remedies for plant pests. The Report can be obtained on

appHcation to the Ministry, price Is. 6d. net. post free.******
History has it that lavender was introduced into England in

the year 1568. and that for a long time thereafter the home crop

^ .. supplied the bulk of the lavender oil used
Cultivation . fi.. ^ t x- i i.

of Lavender
country. In comparatively :.'ecent

times, however, the industry of lavender-

growing was sorely hit by a disease of the plant, and this had

the effect of very much reducing the area under the crop and

increasing the importation of lavender from France and other

countries. The quality of the imported produce, however, was
not so good as that grow-n at home and commanded a lower

price on our markets.

The cultivation of the plant in this country is centred more or

less round London, and the Mitcham produce is world-famous for

the quality and fragrance of its oil. The plant flouiishes best

on a warm, well-drained medium loam w-ith a slope to the south

or south-west. A loam that is too rich is detiimental to the oil

yield, as excessive nourishment tends to the growth of leaf.

Protection against summer gales by a copse or wood on thel

south-w^est is also of considerable value, as these gales may do

great damage to the crop by causing the tall spikes to break

away at their junction with the stem.

As to cultivation, in the autumn the land should first be care-

fully cleaned of weeds, which should be burnt. The ashes

should be distributed over the ground, together with some
ordinary w-ood ashes if obtainable. The soil should then bq
prepared by " trenching in " a quantity of short straw and
stable refuse, but not much rich dung, and should lie fallow

until the following spring, when any weeds remaining should be

dealt w^ith as before and the whole ploughed over. Towards lat©
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spring the young plants should be " dibbled in " in rows
running from north to south, 4 feet apart and 6 feet between
the rows. These wide spaces are not more than is necessary to

allow the plant full growth for flower-bearing, room for cutting

flowers and for keeping the ground free from weeds.

The crop is propagated from " cuttings " broken off with a

root or heel, and planted in March, April or September. The
" cuttings " should be of young growth, and should first of all

be planted 3 or 4 inches apart in a shady spot and kept watered.

In the following spring they can be transplanted to their proper

positions in the field. Weeds should be destroyed regularly,

but the hoeing should be not more than one inch deep as the

roots of the plant spread near the surface of the ground. Young
plants should as far as possible be kept from flowering during

the first year by clipping, so that the strength of the plant is

thrown into the lateral shoots to make it bushy and compa<?t-

A full picking is usually obtained from the second to the fifth

years, after which the old plants should be cleared off and burnt

and the ashes spread over the ground. The kind should then be

ploughed, manured, cross-ploughed, and left fallow until the

following spring, when re-stocking can commence.

The harvest is more or less dependent upon the season, but

as a rule it begins in the first week of August, though if the

weather is wet it is best to delay the cutting of the flowers

until later. The best oil is obtained after a hot, dry season.

The flowers should be fully open when cut, and if required for

distillation they should be spread out on the shelves or on the

floors of dry sheds until partially dry, when they are ready for

dispatch to the distillers. If required for sale in bunches for

market, they can be bunched and sent straight away after

cutting; this is also done sometimes when the produce is to be

distilled.

It is estimated that about 1,200 lb. of partially dried flowers,

yielding 25 lb. of oil, is obtained from an acre of good land

under favourable conditions. Much, of course, depends on the

energy and careful superintendence of the grower, and also on

the care taken by the distiller in the process of distillation. Last

year distillers paid £40 to £100 per ton for flowers, according

to quality. For bunched lavender the prices on Covent Garden

market have been remunerative for the last three years, but the

demand is said to vary considerably, so that the business is

somewhat precarious. Last year prices varied from 18s. to 24s.

per dozen bunches of 200 flower stems each, and from Gs. to
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l'2s. per dozen bunches of 50 stems each, according to quality,

though higher prices were sometimes obtained for exceptionally

fine produce.******
Par greater attention is given to fruit bottling as compared

with the bottling of vegetables. In certain cases, however,

^. , ^, , especially where sreen peas are available
Simple Method .

^
,i . ^^

of Bottlin
purpose, or green vegetables are

* hi
plentiful during winter, vegetables rr.ay

^ * usefully be preserved. The following notes

on a simple method of bottling vegetables may be of interest in

this connection :

—

1. Choose young fresh vegetables. Grade for size and colour.

Wash and prepare as for cooking, i.e., scrape carrots and celery,

peel turnips, etc. Keep white vegetables under water as much
as possible to preserve the colour.

2. Plunge the prepared vegetables into a saucepan of fast

boiling salted water (one teaspoonful of salt to one quart of

water). Bring water again quickly to the boil, and allow the

vegetables to remain from one to five minutes accord-

ing to the nature of the vegetable, e.g., peas and delicate

vegetables one minute, vegetables of hard texture three to five

minutes. Remove the vegetables and place them into a large

basin of cold water to check the cooking and to make them firm.

Leave them in this until cold (five to ten minutes)

.

3. Pack the vegetables as tightly as possible into vacuum
bottles. Place one teaspoonful of salt on the top of each bottle.

4. Fill the bottles to overflowing with cold water. Place on

the rubber ring, glass cap and screw band or clip. Screw up

and then release slightly to allow air to escape during sterilisa-

tion. Place the bottles in a saucepan with a false' bottom.

Cover the bottles with cold water. Bring to boiling point in

half-an-hour. Boil gently for two hours.

5. Lift out one bottle at a time and screw it down tightly

before removing the next. When cold, remove screws or clips.

and test lids to see if they are fi.rm.******
The most effective remedy for Sheep-Scab is dipping, provided

that the dip used is one that has been approved by the Ministry

Shee Scab •
Agriculture, and care is taken to see that

^ * the dipping is thoroughlv carried out in ac-
Its Cure and ,

^

^ n i u i_ .. cordance with the mstructions on the label.
Prevention. mu ^r- • ^ r * • u iThe Mmistry of Agriculture mnkes a

special appenl to sheep-ownors for their co-operntion to see that
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(lipping is properly carried out; otherwise Scab can never be

eradicated.

When dipping to comply with Orders of the Ministry of Agri-

culture or Kegulations of the Local Authority, it is of the utmost
importance to remember that :

—

(1) the dip used must be oue that has been approved by the Ministry of

Agriculture. There are a large number of effective dips for scab,

non-poisonous as vjell as poisonous, which have been so approved and
the responsibility in selecting an approved dip rests with sheep-ovmers,

(2) the dipping bath must be mixed in the proportions specified as

approved by the Ministry. It is inadvisable to make up a dipping

bath by mixing two or more dips together, as this may result in

neutralising the etfect of both dips for scab, and may in some cases

be injurious to the sheep,

(3) the directions and precautions indicated by the manufacturer on the

label must be strictly observed,

(4) the sheep must be kept immei sed in the bath for the period mentioned

on the label. Special attention should he paid to the heads, necks

and tails,

(5) during the dipping operations proportionate quantities of dip and

water niust be added to keep the bath up to proper strength,

(6) after each lot of sheep have been dipped and before the bath is re-

mixed the dipping bath should be carefully cleaned out, the residue

being disposed of in such a manner that it cannot injure animals or

pollute streams. A satisfactory method is to run the residue from

the bath into a trench or pit, the sides and bottom of which have

been plentifully sprinkled with lime, so that the liquid from the bath

runs through the lime before passing into the soil. This is sjjecially

important when poisonous dijys are used in order to avoid risk of

ijijary to sheep through accumulation of poisonous matter. Under no

circumstances, however, should the lime be added to the liquid while

it is still in the bath.

(7) If Arsenical Dips are used, the second dipping should be at half the

strength of the first dipping, when two dippings are required, with an

interval of not more than 14 days between them.

Persons using poisonous dips must take the precautions neces-

sary for the avoidance of accidents or injury to sheep through

the use of such dips, and the Ministry will not entertain any

claim for compensation for injury or loss due to their use. The

choice of an approved dip rests entirely with the user. The

responsibility for the class of ingredients is a matter for the

manufacturer of the dip. The approval of the Ministry only

means that the ingredients of a dip are effective for Scab in the

proportions approved.

WARNING.—All persons having or having had under their charge a sheep

affected with, or suspected of. Sheep- Scab, are required by Law to gi\'e notice

to the Police with all practicable speed. Persons failing to do so are liable to

heavy fines, and in certain circumstances to imprisonment.******



1921.] Imi'krial Fiu it Fahibition. 177

This Exhibition will be held at the Crystal i'alace liuni 28th

October to 5th November. The competitive classes arc arranged

. , _ .. in ei<j[ht sections as follows :

—

Imperial Fruit
, , , e •

i i u„ , 1. Amateur Section; oriianised by the
Exhibition. ^ 1 IT u \ 01 • ^Koyal Horticultural society.

2. Cider-Fruit Section; organised by the National Fruit and

Cider Institute, and the National Association of (jider

Makers.

3. Kent Commercial Section
;
organised by the Executive Com-

mittee of the Kent Commercial Fruit Show.

4. Eastern Counties Commercial Section: organised by the

Executive Committee of the Eastern Counties Commercial

Fruit Show.

5. West Midlands Commercial Section; organised by the

Executive Committee of the West Midlands Commercial

Fruit Show.

f). Overseas Section; organised by the Canadian Fruit Trade

Commissioner in England.

7. United Kingdom Section.

8. British Empire Section.

The classes in Section 7 are open, without additional entrance

fees, to all commercial growers of apples in the United Kingdom
who have exhibited in either of Sections 4. 5 and 6. Those in

Section 8 are open to all commercial growers of apples, or Asso-

ciations of such growers, in the British Empire, and it is antici-

pated that the competition between home grown and imported

fill it will be exceptionally keen.

It is hoped to arrange for non-competitive exhibits of an

attractive and instructive nature.

The exhibition is organised and financed bv the ThiUu Mdil,

and the technical details have been settled by an Advisory 'Com-

mittee convened by the Ministry of Agriculture. Further

information can be obtained from the Organising Secretary.

Imnmal Fruit Exhibition, 180. Fleet Street, E.C.

Rabies.

—

}fi<J(I/fitex (Acton Dititrict).—All resti-ictions iiiijiosed in coii-

nectioii with tlie onthreak at Acton on tlie Hth I >e('eiiil>('r last wovo withdraw ji

as from the 3()th June.

Berkshire Disfrirt.—There have been no devclopnientR in this area, and

providin^^ no fiirtlier outbreaks occur in the district, it is hopcMl to withdraw

all restrictions from this district about the en<l of Sejitcndier next.

Wiltshire District.—A considerable moditication of the rf^strictions has

been made as from the 1st .Iidy by tlie exclusion of the portions of Dorset and

Somerset which wei-e subject nmzzlin*; restrictions, and by the exchision of

portions ot the Counties of Wiltshire and Souti)anipton. As a result of this
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modification the restrictions now apply to two districts
; one lying wholly in

the Counties of Southampton and Wiltshire, which includes inner controlled

areas subject to special restrictions surrounding Salisbury and Southampton,

and the other a small area in Wiltshire and Berkshire immediatelj' to the

south of Swindon.

One case of Rabies has been confirmed since those referred to in the July

issue of the Journal^ namely, on 5th July, at Southampton, in a dog which

died on 4th June.

Foot-and-Mouth Disease.—Orders have been issued by the Ministry

withdrawing all restrictions as from 4th July, on the movement and marketing

of animals which Avere imposed in connection with the recent outbreaks of

Foot-and-Mouth Disease in the North Midlands and in Yorkshire. Xo outbreak

of the disease has occurred in any part of Great Britain since 7th June last.

Ireland.—An order has also been issued withdrawing all special restrictions

as from 6th July on the importation of Irish animals, which were imposed on

account of outbreaks of Foot-and-Mouth Disease in Ireland. From this date,

therefore, the trade in Irish animals was resumed subject to the normal .con-

dition of 10 hours' detention in the landing place. Intending importers should,

however, ascertain beforeliand whether the Local Authority of their district

have regulations in force prohibiting or restricting the movement of animals

into their district.

Liming.—With reference to the article on "Liming" which appeared in

the July issue of this Journal, p. 341, Mr. J, J. Griffith, B.Sc, wishes to point

out two errors which inadvertently occurred :

—

P. 344, last paragraph. 1-25 per cent, of calcium carbonate should read

"0"125 per cent, of calcium carbonate."

P. 348 footnote, 1 per cent, hme requirement, &c., should read "O'l per

cent, lime requirement," &c.

Leaflets issued by the Ministry.—Since the date of the list given

on page 384 of the July issue of this Journal three new leaflets have been

issued and circulated :

—

No. 374.— Hints on Egg Production.

375.—Hints on the Production of Table Poultry.

„ 376.—Hints on Rabbit Keeping.

The following leaflets have been revise*! and brought up to date :

—

No. 27.—Remission of Tithe Rent-charge.

„ 146.—The Value of Records of the Milk Yield of Cows.

„ 194.—Coltsfoot.

The following leaflets have been re-written :

—

No. 2.—Wingless Weevils.

„ 24.—The Gout Fly.

„ 245.—Crown Gall.

The following leaflets have been withdrawn from circulation :

—

No. 64.—White Root Rot.

,,
209.—Gooseberry Cluster-Cup " Disease.

„ 225.—The Septoria Disease of Tomatoes.

„ 272.—Supply of Store Cattle and Slaughter of Young Calves.

310.—Poultry on Allotments and Small Garden Plots.

F.P. 11.—Hints on Purchasing and Using "Seed Potatoes."

,, 60.—Dung Heaps and the Preservation of Farmyard Manure.



11)21. j Additions to the LiiMiAUV 47^

ADDITIONS TO THE LIBRARY.
AgTicuUure, General and Miscellaneous.

Curlier, W . H. H.—The Enclosure and Kedistribution of our Land.
(334 pp.) Oxford : Clarendon Press, 1920, 16s. net. [333.1.

J

Attdrcw, R. C.—A Farmer's Handbook : A Manual for Students and
Beginners. (126 pp.) London : G. Bell & Sons, Ltd., 1920, 68. net.

L 63 (022); 63.17(02).]

Pawson, H. G.—The Study of Agriculture : Hints for Students. (Ill pp.)
London : Vinton & Co., 1921, 58. [37(02).]

Doyle, K. D.—Agriculture and Irrigation in Continental and Tropical
Climates. (268 pp.) Loudon : Constable, 1921, 19s. [63(021) ; 63.13.]

Maiden, W. J.—Physical Culture in Farm Work. (92 pp.) London :

Wyman, 1921, 5s. [331; 371.]

Martin, J. N.—Botany with Agricultural Applications. [2nd Edition
Revised.] (604 pp.) New York : J, Wiley & Sons; London : Chapman
& Hall, 1920, 21s. net. [58(02).]

Harshberger, J. W.—Pastoral and Agricultural Botany : Injurious and
Useful Plants. (294 pp.) Philadelphia : P. Blakiston's, Son & Co.,
n.d. [58.(02); 63.255; 63.3(02).]

Emerson, F. V.—Agricultural Geology. (319 pp.) New York : J. Wiley
& Sons; London : Chapman & Hall, 1920, 10s. Gd. net. [55.]

Geological Survey, Memoirs of the.—Water Supply of Norfolk from
Underground Sources, by W . Whitaker. (185 pp.) London : H.M.
Stationery Office, 1921, 10s. [628.7 ]

Collins, S. H.—Chemical Fertilizers and Parasiticides. (273 pp.)
London: Bailliere, Tindall & Cox, 1920, 10s. 6d. [63.16(02); 63.295.]

Taylor, H.—Farm' and Estate Book-Keeping. (3rd Edn.) (285 pp.)
London : Simpkin, Marshall & Co., Ltd., 1920, 6s. 6d. net. [657.)

Field Crops.

University of Leeds and Yorkshire Couyicil for Agricultural Education.—
No. 116 :—Report on a Test of Varieties of Wheat, 1920, at Manor
Farm, Garforth. (15 pp.) Leeds, 1920. [63.311(04).]

East Mailing Research Station.—3rd Report on a Trial of New Varieties

of Hops, by E. S. Salmon. (19 pp.) E. Mailing, Kent, 1920.

[63.3451.]

U.S. Departtnent of Agriculture.—Farmers' Bull. 1162 :—ProGO or Hog
Millet. (15 pp.) Washington, 1920. [63.319.]

U.S. Department of Agriculture.—Farmers' Bull. 1151 :—Alsike Clover,

(25 pp.) Washington, 1920. [63.33(b).]

South Australia, Department of Agriculture.—Bull. 146 :—The Use and
Making of Ensilage. (30 pp.) Adelaide, 1920. [63.1985.]

Horticulture.

Cecil, The Hon. Mrs. Evelyn.—A History of Gardening in England.
(3rd Edition.) (393 pp.) London : John Murray, 1910, I83. net.

[63.5(42).]

University College of N. Wales, Bangor : Departm&nt of Aqriculture.—
Varieties of Potatoes immune to Wart Disease. (11 pp.) Bangor, 1920^

[63.512-194.]

New York Agricultural Experiment Station.—Bull. 474 :—Experiments
on Spacing Potato Plants. (32 pp.) Geneva, 1920. [63.512(04).]

Plant Diseases,

Smith, F.—Bacterial Diseases of Plants. (688 pp.) Philadelphia and
London : W. B. Saunders Co., 1920, 50s. [63.23.]

Royal Soiiety.—Reports of the Grain Pests (War) Committee. No. 10 :

—

Final Report to the Council of the Royal Society and the Ministry of

Agriculture and Fisheries on the Work of the Committee. (16 pp.)

London : Harrison & Sons, 1921, Is. 6d. [63.27-31.]

University of Leeds and Yorkshire Council for Agricultural Education.—
No. 118 :—Common Scab of Potatoes. [Actinomyces scabies (Thaxter)

Gtissow.] (22 pp.) Leeds, 1921, 6d. [63.24-33.]

U.S. Department of Agriculture.—BuW. 872 :—Insect Control in Floor

Mills. (40 pp.^ Washington. 1920. [63.27-31; 664.6.]
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Plant Diseases—w/ii.

Missouri Agricultural Experiment Station.—Research Bull, 37 :—Varietal

Eesistance and Susceptibility of Oats to Powdery Mildew, Crown Rust
and Smuts. (41 pp.) Columbia, 1920. [63.24-31.]

U.S. Department of Agriculture.—Bull. 915 :—Toxicity of Barium Car-
bonate to Rats. (11 pp.) Washington, 1920. [63.269.]

Live Stock.

Wilson, James.—The Breeding and deeding of Farm Stock. (152 pp.)
London: Methuen & Co., 1921, 6s. net. [63.603; 63.604.]

Cameron, J.—Shorthorns in Central and Southern Scotland. (335 pp.)
London : W. Blackwood & Sons, 1921, 12s. 6d. net. [63.62.]

U.S. Department of Agriculture.—Bull. 905 :—Principles of Live Stock
Breeding. (67 pp.j Washington, 1920. [575.4; 63.603.]

Ministry of Agriculture and Fisheries.—Census of Pedigree Live Stock.

(24 pp.)
' London : H.M. Stationery Office, 1921, Is. [63.6 : 31.]

South Australia, Department of Agriculture.—Bull. 132 :—Notes on the
General Management of Draught Horses on the Average Farm. (16 pp.)
Adelaide, 1920. [63.61(04).]

U.S. Department of Agriculture.—Farmers' Bull. 1186 :—Pork on the
Farm : Killing, Curing, and Canning. (44 pp.) Washington, 1921.

[664.91; 63.752.]

Veterinary Science.

Hainmond, J., and Holnan, E. T.—A Course of Practical Physiology for

Agricultural Students. (106 pp.) Cambridge : University Press, 1920,

4s. 6d. net. [612; 619(02).]
Michigayi Agricultural Experiment Station.—Division of Bacteriology.

—

Technical Bull. 32 :—Transmission of Bacterium Abortus (Bang) to

New Born Calves through the Ingestion of Milk. (22 pp.) E. Lansing,
1916. [619.2(a).]

U.S. Department of Agriculture.—Farmers' Bull. 1150 :—Parasites and
Parasitic Diseases of Sheep. (52 pp.) Washington, 1920. [59.169.]

Dairying and Food, General.

Saker, Dora G.—Practical Dairying. (123 pp.) London : Methuen &
Co., 1921, 6s. net. [63.70(02).]

Clayton, W.—Margarine. (187 pp.) London : Longmans, Green & Co.,

1920, 14s. [63.729; 664.3.]

Walker-Tisdale, C. W.—Uilk Testing. (87 pp.) London : J. North,
"Dairy World" Office, 1920, 3s. 6d. net. [543.2.]

University of Leeds and Yorkshire Council for Agricultural Education.—
No. 119 :—Factors influencing the Cost of Production of Milk. (46 pp.)
Leeds, 1921, 6d. [63.714.]

National Physical Laboratory, Metrology Department.—Tests on Volu-
metric Glassware used in Dairy Chemistry. (14 pp. + 5 illus.) April,

1921. Single copies free of charge on application to The Director,

Metrology (Glass Testing) Dept., The National Physical Laborattry,
Tedd'ngton, Middlesex. Additional copies 6d. each, plus postage.

Birds, Poultry and Bees.

Poioell-Owen, W.—Poultry Keeping on Small Lines. (144 pp.) London :

Newnes, 1920, 2s. [63.651(02).]
U.S. Department of Agriculture.—Farmers' Bull. 1115 :—Selection and
Preparation of Fowls for Exhibition. (10 pp.) Washington, 1920.

[63.651(04).]

U.S. Department of Agriculture.—Farmers' Bull. 1106 :—Licubation of

Hens' Eggs. (8 pp.) Washington, 1920. [63.651(04).]

Engineering.

Phillips, R. R.—The Book of Bungalows. (160 pp.) London :
" Country

Life " Offices, 1920, 8s. 6d. [69(02).]

U.S. Dcpart/nunt of A<jrieii]tiirr.-~V-,x\\\. 852 :—The Flow of Water in

Concrete Pipe. (100 pp.) Washington, 1920. [63.13.]
U .S. Departmejit of Agriculture.—Bull. 910 :—Experience of Eastern
Farmers with Motor Trucks. (35 pp.) Washington, 1920. [388; 63.17.]

Printed und( r the authority of His Majesty's Stationery Office,
By Metehim &c Son, Princes Sireet, Westminster, S.W.I.
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The FARMERS' WARDEN"
FOR INSURANCE of

HORSES and CATTLE.
STALLIONS, BROOD MARES,

FOALS.
EMPLOYERS' LIABILITY.

FIRE. DRIVERS' ACCIDENTS.
MOTOR CARS, FARM TRACTORS,

and GENERAL INDEMNITIES.
For Best Rates and Terms apply—

W-A-I^ D E IJT
INSURANCE COMPANY, LTD.

ESTABLISHED 1875.

Honoured with the Patronage of H.M. THE KING.

Chief Office—2^, IRONMONGER LANE, LONDON, E.G. 2.

Manager and Secretary : R. R. WILSON.

FOR ATLml-m O O JP» S .
SPECIAL PRICES FOR TRUCK LOADS.

Cook's Pure Bone Meal
(High Test).

FINEST QUALITY ON THE MARKET.
Guaranteed Analysis.

Farther particulars of

EDWARD COOK & CO., LD., Bow, London, E.3.
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BREEDERS' ANNOUNCEMENTS.

CATTLK.

ABERDEEN-ANGUS.
MA.CAINSH, JOHN, Congash, Grantowu-on-Spey. N.B. —Pure-bred Aberdeen-Angus Cattle—Particulars on application.

DEVONS.
STANTON, HARWICH.-REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy

Cattle under all conditions and iu any climate.

FRIESIANS.
GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIANS. property of A. S. BowLBY, Esq. Bulls and Ball Calves

g-enerally lor sale, by imported and other leading sires.—Apply Captain S. E. BfCKLEY, M.C., Gilston Park Estate Office,
Harlow, Essex.

ROUGH HERD OF BRITISH FRIESIANS is the herd for production, colour, size, milk and butter-fat. The herd to buy your
next bull calf sired by Routh Victory, third prize Dairy Show, 1920. weighiug 13| cwt. at 2U months old, whose dam gave
2,268 gallons, butter -fat 4 66 : the only cow in the kingdom to produce J.200 lb. of butter in 365 days. Inspection invited.—
P. Ford, Molescroft, Beverley.

JERSEYS.
JEROME, Mrs., Bilton Hall, Tockwith, Yorks. Pedigree Jerseys. Heifers and young Bulls for Sale.

SHORTHORNS.
WELBECK herd of pedigree SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and Heifers

for sale, from the best strains.—Apply, Alex. Galbraith, Norton, Cuckney, Mansfield.

DAIRY SHORTHORNS.
CHIVSRS & SONS, LTD., HiSTOX, Cambs.—R. A.S.E. Show. Derby. 1921. lUO guineas Challenge Cup for best Group ;

Champion
CJow, Reserve Champion Bull, three first prizes and two thirds -Winners all home bred—Fashionable Bates Families—Milk
Records checked by Ministry of Agriculture's Recorders—Bulls and Bull Calves for sale.

HOBBS R. W., <X: SONS, Kelmscott, Lechlade.—500 Dairy Shorthorns ; milk records kept; many firsts Royal and London Dairy
Shows. Pedigree Bulls and Bull Calves. 4-cross Bull Calves at moderate prices, suitable for non-pedigree dairy herds.

PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in
service: Thornby Don (133918). Hermit IL (120697). Milk records kept, inspected by Dairv Shorthorn Association and
Ministry of Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breeder of Pedigree Suffolk Sheep and Large
Black Pigs.— S. R. Sheravood, Playford, Ipswich.

LINCOLN RED SHORTHORNS.
THE STAPLEFORD PARK HERD. A few young Bulls from Royal Prize Winners always for sale from carefully tested

milking strains only. Apply C. S. Harvey, Wymondham, Oakham.

LEARN BY POST
TO make farming pay really well. V/e have trained

hundreds to succeed. Why not you ?

WE have courses of instruction in every hranch of

Mixed, Stock, Arable and Dairy Farming, Veterinary

Science, Farm Accounts, &c.

ALSO a special course in Land Agency for those going

in for the nunagement of landed estates.

THE College has heen established 18 years. Send

postcard for a free prospectus to The Agricultural

Correspondence College (Sec. N), Ripon.

THE

YOR KS H I R E
INSURANCE COMPANY Limited.

FARMERS' INTERESTS SPECIALLY STUDIED.

Have you increased your FIRE INSURANCE
on Neuj Crops to meet present day values ?

If not, consult the "Yorkshire."

York;

Chief Offices

:

ST. HELEN'S SQUARE.

London: BANK BUILDINGS, PRINCES ST., E.C.2.

Branches and Agencies throughout the Kingdom.
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CAJTTl^'El—conti?iued.

KERRY AND DEXTERS.
BRAISHFIELD MANOR HERD of Dexter Castle. Prizes won in 1915 include Championship R.A.S.E., Nottingham, first

London Dairy Show.—Apply, Mr. W. A. OWEX, Elm Grove, Braishfield, Romsey.

PALMER, R. E. Pure Pedigree Ken-y Cattle, Oaklands Park, Xewdigate, Surrey.

HEREFORDS.
WHITE, W. J. S., Zeals, Wilts.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale.

SOUTH DEVON.
GREENSLADE, W. R. J., 3, Hammet STREET, TAUNTON, AND WELLINGTON, SOMERSET.—Sales of Devon Cattle, Dorset

Horn Sheep, &c.

SHEBP.
OXFORD DOWN.

AKERS & CO., Black Bourton, OXON.—Registered Oxford Downs, Ran s and Ewe Lambs on Sale ; inspection invited.

LINCOLN LONGWOOL.
HOYLES, GEO., Skidby MANOR, near Hull.—Pure Lincoln Longwool Sheep ; trve tjpe, sound conditions, lustrous long

wool, give satisfaction at home and abroad.

pias.
BERKSHIRE.

BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in use : Little John, Champion R.A.S.E,, 1915, etc. ; also

Hugo, whose stock sold so well at Mr. Hiscock's Sale. Young stock of the best blood always for Sale.—Apply Mr. W. A.

Owen, Elm Grove, Braishfield, Romsey.

MANUDEN HERD OF BERKSHIRES. Gilts 11 months by Steadfast (brother to Carry On, Royal Champion, 1919), in pig to

Hammond Haymaker, 1st., Oxford, 1920. 20 gns , carriage paid.

—

Gek. Manuden House, Essex.

LARGE WHITE.
CHIVERS & SONS, LTD., HiSTON, Cambs.—Over 1,000 pigs bred annually. Breeding Stock live out in Large Grass Orchards,

Stock Boars include Histon Thor. Champion Peterborough and Suffolk 1920, Histon Lion Heart, Champion Royal Norfolk

1919, Dalmeny Macbeth, 1st Highland and Edinburgh 1920, and own brother to 720-guinea Sow. Young Stock always for Sale,

COLSTON & BORROWFIELD HERDS OF LARGE WHITE PIGS, the property of R. Millington Knowles, Esq., The Hall,

Colston Bassett, Notts.—Numbers and quality equal to pre-war standard.—Particulars from Agent, Estate Office, Colston

Bassett, Notts.

DENNY, E. H. M.. Staplefield PLACE, Staplefiei,d, SUSSEX.—Large White Yorkshire Pedigree Pigs. Station : Haywards
Heath. Telegrams : Handcross.

GREENALL, SIR GILBERT, BART., C.V.O., Walton Hall, Warrington. The Walton and Worsley Herd of Pedigree

Large widte Pigs. Selections of all ages for sale at moderate prices. Apply to the Manager, The Office, Bridge House, Higher

-

Walton, Warrington. Station : Warrington. Trains met by appointment.

THE WARREN HERD OF PEDIGREE LARGE WHITE PIGS, the property of H. T. WilHams, Esq.—Young Stock of thebesi

strains for Sale, including a fine selection of in-pig Gilts.—Apply to Raymond Keer, Warren Home Farm, Broughton, Chester

MIDDLE WHITE.
aiVERS, JOHN. Histon, Cambs.—Pedigree Middle White Pigs, Breeding stock live out in Grass Orchards. Wins 1920 includec

Champion Boar. Champion Sov»', and Cup for Best Middle White Pig. won outright (second year in succession) R.A.S.E

Show, Darlington. Young Stock for Sale.

EDGE, S. F., Gallops Homestead, Ditchling, Sussex.—Albany Herd of Pedigree Middle White?. Bred on open air system
Wonderful doers and breeders. Will thrive anywhere.

JEROME, Mrs., Bilton Hall, York.—Pedigree Middle White Pi^s, prize-winners. Boars and Gilts for Sale.

The Rennet on which
cheese-makers depend.

Chr. Hansen's Laboratory, Ltd.,

77, St. Thoiyias's Street,

LONDON, S.E.I.
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BUY ONLY THE BEST.

The BUXTON LIME FIRMS Go, Ltd,

ROYAL EXCHANGE, BUXTON.

Telegrams-BUXTON LIME, BUXTON. 'Phone-SlS BUXTON.

THE PUREST LIME KNOWN IN
COMMERCE AND THE LARGEST
OUTPUT OF LIME AND LIMESTONE

IN THE WORLD.

LIME BURNT IN SPECIAL KILNS FOR

SPECIAL TRADES.

Agriculturists, Florists and Fruit Growers

catered for specially.

AGENTS THROUGHOUT GREAT BRITAIN
Lime in ftni/ lorni, in (iiii/ Oiittnfiff/ to suit Users.
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'PlCrS—continued.

MIDDLE WHlTE-conlinued.

STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars Sired by Roj al Winners always for sale at

reasonable prices. C. S. HARVEY, Wymondham, Oakham.

WEELEY HERD OK MIDDLE WHITES, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal
Show winners, and the sire and dam of a 1919 Cattle fchow winner were bred in this herd. Apply to OSCAK GRAY,
Tendring Farms, Limited, Weeley. S.O., Essex.

SKIPWITH, Captain C, Loversal Hall, Doncaster.—Loversal herd of Pedigree Middle Whites. Bred on open air system.

Moderate Prices.

LARGE BLACK.
PICKWELL HERD, Pedigree Large Blacks. Yonng stock from best strains at reasonable prices.—CAPTAIN CLAUDE W. HEMP,

Stain bridge Farm, Bolney, Sussex.

NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains.—Robert FORTUNE, Newhouse,
Cranleigh, Surrey.

DUNSTALL HERD of Pedigree Large Blacks, bred from priz'=( strains under natural conditions. Prolific, hardy, grand doers

and of choice type. Young Boars and Gilts. Prices Moderate.— Lionel E. Hokne. Moreton-in-Marsh, Glos.

EDGE, S. F,, Gallops Homestead, Ditchling, Sussex.—Pedigree Large Blacks, marvellous open air strain.

LINCOLNSHIRE CURLY-COATED.
CHARNWOOD HERD.—A grand lot of young Boars ready for service, all descended from Royal winners. Inspection invited.—

G. Simpson, Chamwood, Lowdham, Notts.

GLOUCESTER OLD SPOT.
THE FAIRFIELD HERD OF GLOUCESTER OLD SPOT PIGS for Sale. 100 to choose from, including winners at Hereford

and Worcester Show. Gilts, Boars and Sows with litters
;
also, owing lo change of blood, several Boars by Berkeley Foreman.

—

J. B. DOWDING, Fairfield, Leominster.

POULTRY.
MAJOR, ARTHUR C—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, "England's best

fowl." Prizes at all Shows, and exported all over the world. Prices moderate. Eggs, Is. each.—ARTHUR 0. MAJOR, Ditton,

Langley, Bucks.
White Leghorns, White Wyandottes, Light Sussex. Stock bred from Laying Competition Winners. Eggs, Day-old Chicks and

Stock birds for sale. Illustrated List free— lOHN Chivers, Estate Office, Histon, Cambridge.

AUCTIONEERS, LIVE STOCK, ETC., ACENTS.
WATERS & RAW.LENCE, SALISBURY.

miSCELLANEOUS ADVERTBSEMENTS-Ca^a/; Prepaid).

Fop Cleft Chestnut Unclimable Fencingr, apply to The Stanley Underwood Company, Limited, Shottermill,

Haslemere, Surrey.

64 Page Book about Herbs and How to Use Them, 2d.—Trimnell, The Herbalist, Richmond Road, Cardiff.

Rippins Easy to Keep Account Books for Farmers. Herd Books for Cows and Pigs. Stud Books for

Mares. Gripall Cash Book dissects income auid costs of the farm from all sources. Furro Crop Account Book. Service

Certificate Books for Stallions, Boars, Bulls. Milk Record Books and Pads. Poultry Account Books, Egg Laying Record
Cards. Specimen rulings free.—RiPPiN & Baker, The Kewarkes, Leicester.

All applications for Advertisements in " The Journal of the Ministry of Agriculture" should be addressed to C. Vernon &
SONS, Ltd., 38, Holborn Viaduct, London, E.G. 1.

400 CP. VAPOR LAMPS
THAT CAN BE TURNED DOWN TO

ANY DESIRED SMALLER CP.

Safety and satisfaction guaranteed. They burn 95% Air and
6°/£, Petrol Vapor. They are clean and economical. They
cost ^d. per hour to run, and an one filling will run a week.
The principle in both lamps shown is that applied to a lamp
supplied to the U.S.A. Government. Large stocks of both
types are on our premises, and we can supply by return.
The cost is 60s. each packed and delivered. The Mantles
are durable, and the Lantern is storm proof. Everybody
who introduces six buyers gets his money back. The Lamps
are made of the very best and strongest materials, and are
finished in highly-polished nickel.
The Light given is twenty times that of the largest oil lamps.
Both Lamps are fitted with Automatic Tip Cleaner, and they
are the Lamps that never fail. Every Lamp is tested before
it reaches user's hands.

Suppliers :

STANLEYS (STRATFORD), LTD.,Wharton Rd., London, E.15.

No 210 Tabic Lamp Please mention " Jonrntil of thf Ministrv of Agriculture.'" Stor Lantern.
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NEW SKINS FOR YOUR ROOFS

THE ORIGINAL PLASTIC COMPOUND
for Ki'i'airiiiy;

All Leaky Roofs
Easily applied with a TnowEL.

Also made in SEMI-PLASTF:! FORM for applying witii

a Brush.

BAXENDALES

sticks

amiwhfire.

Dexcr'q)tli:e Booldet sent oti

(ipidicatlon.

MILLER STREET,
MANCHESTER.

And at LIVERPOOL, EDINBURGH and DUBLIN.

NEW ZEALAND
A healthy, wealthy, progressive country, with unrivalled natural resources and unlimited possibilities.

THE POPULATION IS MOSTLY OF BRITISH DESCENT.

NVW 7F AT IND ^^"^i^y^ ^ splendid climate, without extremes of temperature—although
llliil ZiiJfiljn.llA/

j-j^g Dominion extends over twelve degrees of latitude. The rainfall

Is plentiful and well distributed, and the country well watered, rich

and fertile. These natural advantages make

NEW ZEALAND—The Ideal Home for the Farmer and Pastoralist.

In the production of Wool, choice Mutton and Lamb, and high-grade

Butter and Cheese, New Zealand excels. The Dominion's average

yields of Wheat and Oats, Pulses, Clovers and Grasses, and the more
familiar ''British" crops, are admittedly very high.

NFW 7F Jl AND ^PP^^^ ^"^^ Pears, and New Zealand Table Honey have a deservedly
lllill hunhAiWJ

Y^^^^ reputation, and other products of the run, the field and the

forest—Hides and Tallow, Hemp and Tow, Timber and Kauri Gum
—are of an Immense annual value.

UFW 7FAT AND ^^^ported last vear Wool valued at ;£"i9,559,537 ; Mutton, Lamb and
LUi\hi\i\V Bggf ^j^g ^.^l^g of ^9,219,295, and Butter and Cheese valued ai

;^io,87 1,1 18. The total exi)orts amounted to ^,5-2,634,670 in

value, and her inij^orts to ^30,671,439. This Total Trade of over
;!{,'83,000, 000 rested on the Industry of a i)oi)ulatlon of 1,108,373
persons.

NEW ZEALAND IS A COUNTRY WITH A FUTURE.
Jf you are interested^ ivritefor particulars to—

THE HIGH COMMISSIONER FOR NEW ZEALAND, 415, SiKANn, Lundox, W.C.i.
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Sheep Dip. Paints.

Fly Spray for Cattle. "Wood Preservative.

Disinfectants. Cattle Foods.

MURPHY] :&^SON, Ltd., Sheen Lane, London, S.W.14.

WATERPROOF COVERS
OF ALL DESCRIPTIONS.

Samples and Prices on application to the Sole Makers :

John Smith & Co. (London, E.), Ltd,,
44, UPPER EAST SMITHFIELD, E.l.

Telegrams : Oivilation, Aid. Tel. No. : Avenue 7650 (4 lines).
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MAXIMUM CROP PRODUCTION
IS IMPOSSIBLE

WITHOUT JUDICIOUS POTASH APPLICATIONS.

The complete series of Potash Fertilisers are only supplied by tlie Potash Syndicate

and are always in excellent condition for sowing and mixing.

Kainit, guaranteed minimum 12 '4 70 Potash (but
;

Muriate of Potash 80-8') 7^ Purity 51 '5
'/^ Potash

cargoes actually testing up to 15"68 7o)- (Also

supi)lying coniniou salt and Magnesia salts of „ „
proved fertilising value).

Potash ^lanure Salt

Sulphate of Potash—Magnesia
(Invalual)le for Potatoes)

20 7 , Potash

30 7. „

26 \ , „

„ M M 90-95 7o

Sulphate of Potash 90 ';
,

„ . r 96 7,

56-8 7o

48-G^/,

51-8°/

Points about Sulphate of Potash.

(4) SULPHATE OF POTASH is defin-

itely the best Potash combination

for Potatoes, it produces a "mealier"

potato than the Muriate of Potash,

with a higher starch content, and

with superior cooking and keeping

qualities.

(1) SULPHATE OF POTASH is usually

sold with a guaranteed minimum of

48 % pure Potash.

Therefore 1 cwt. is an average dressing

for 1 acre as against 4 cwts. Kainit

(12*4 % minimum).

A saving in carriage and general hand-

ling is thus effected.

Besides :

—

(2) SULPHATE OF POTASH can be

used at sowing or planting time,

early or late, without any risk of

retarding germination or initial

growth.

(3)^SULPHATE OF POTASH has never

any bad secondary ettect on the soil

;

on the contrary, it gives rises in the

^soil to Sulphate of Lime which may
*l)e actually beneficial to the crop.

(5) SULPHATE OF POTASH is like-

wise the best for Tomatoes, fruit

trees, and indeed, for all horticultural

crops where quality of produce is

important and an excess of Chlorides

might prove harmful.

(6) SULPHATE OF POTASH is dry

and friable, and remains supreme

for mixing with other manures,

either on the farm or at the factory.

For Supplies of Potash and full Particulars, apply to:—

F. W. BERK <S Co., Ltd.,
I, Fenchurch Aventie, London, E.C.3,
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Wood Preserving Stain

has three

important properties

:

It preserves wood indefinitely.

It stains it in rich, artistic colours.

It is antiseptic and disinfectant,

Blease tvrite for colour sheet to 205, Boro^ High Street,

London, S.E,1, mentioning Ministry of Agriculture,

MAJOR AND COMPANY LIMITED,

British Manufactured

POTISH SALTS
Minimum 20% Pure Potash

14°/

Flue Dust

Muriate
of

Potash
50% and 60%

PURE POTASH.

CONTAINING 18/257o

SULPHATE OF
SULPHATE.

POTASH.

Immediate Delivery from Stock.

Fop Prices and Particulars of Potash and other Fertilisers

Apply THE BRITISH CYANIDES CO., LTD.,

Oldbury, near Birmingham.

London Office—

49, Queen Victoria Street,

EC.4.
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RunningWater
in Your Home
A Dayton Electric-drivenWater

System will automatically pro-

vide water under pressure at

all fixtures— the same as city

water supply.

Costs but a few cents a day

to operate.

Can be run from any current

—

central station or private plant.

Write for literature.

Or better still, come

in and see this splen-

did system.

T.B.S. Electrical Construction Co., Ltd.

68, Victoria Street, Westminster, London, S W.l

Telephone: Victoria 1972.
Tel. Address: "Agtrownaw, Sowest, London."

Telegraphic Code : A.B.C. 5th Edition.

Marconi Address :
" Efficacy, London."

SOLE CONCESSIONAIRES FOR THE UNITED KINGDOM.

Specialists in Country House, Estate Lighting*,

Heating* and Power Installations.

Send for particulars of the

DUAL PURPOSE MARCO PLANT FOR FARMERS.
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Reinforced Concrete Silos.
Better and Cheapep than Timber.

No Slackening
and

Tightening of
Hoops & Stays.

No Painting
or Tarring
Required.

Indcstrtictible
even by Fire.

No Upkeep,

Constructed on
Modern
Sanitary Lines.

We have built

these SiLOS in

all parts of the

United Kingdom.

Estimates and References on Application.

James Scott & Son,
(ABERDEEN), LIMITED,

George Street & John Street, Aberdeen.

The Way
to

Profitable Farming

COMPOUND FERTILISERS
For All Crops.

SUPERPHOSPHATES.
STEAMED BONE MEAL.
SULPHATE OF AMMONIA.

BASIC SLAG.

SULPHATE OF COPPER.

THOMAS VICKERS & SONS, Ltd.

Telegrams :
" Vickers, Widnes.'

Telephone 115 (2 lines). WIDMES, LANCS,

TheNetting-
you will have
eventually—

R^ULTLESS
BECAUSE it lies dead flat

without curves or iDulges
and gives no trouble.

It is made to stand heavy-
strains too, Toeing of
fine grade wire, galva-
nized after manufacture.

High quality and low price is

another combination that makes
"Faultless" the Netting you
should test NOW.

Send us particulars of your require-
ments and we will gladly quote carriage
paid prices for large or small quantities,
direct from works.

DaviS.S'G
T/IF/' VALE/RONWOMS

HALL & CO.,
'Phone : Purley 10. LTD.

Lime Burners,
COULSDON, L.B. '& S.C. Ely.

GROUND
CAEBONATE OF LIME

(Ifor Agricultural Purposes)

20/- per Ton loaded in Bulk F.O.K. Coulsdon.

Orders should be booked at once to

secure prompt delivery.

WHITE LUMP & GROUND LIME

For Agfricultural Purposes.

All kinds of CHALK supplied from Lump
Chalk for road making down to extremely

Fine Powdered Chalk for

Pharmaceutical purposes.

Head Office

Victoria Wharf, E. Croydon.
Telegrams :

Cement, Croydon."
'Phone

:

Croydon, 1104.
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LARGE BLACK PIGS.
FIFTEEN HUNDRED BREEDERS

with more joining daily

TESTIFY TO POPULARITY
of this Economical Breed.

Ti'!/ them, for tJieir folio ivituf qualities:
Lengr^h and Size — Prolificacy

GREAT

GRAZERS

Splendid Constitutions

India, Brazil, Peru. Atyssinia, Spain, Switzerland, Belgium, Holland,

: : Italy, Portugal and other countries are buying Large Blacks. : :

Record price for single pig, 700 guineas.

(JUARTERLY JOURNAL, 5s. Per Annum. No. 3 published, end of June, Is. 2d. post free.

Descriptive Pamphlet and all Infopmation from

L.B. PIG SOCIETY, 12, Hanover Square, London, W.l.
(Tent No. 449 fluiiiig Royal Show at Derby).

WHAT THE DAIRY SHORTHORN ASSOCIATION
DOES FOR THE DAIRY SHORTHORN BREED.

It promotes the Ijreedinji: of Pedigree Dairy Shorthorn Cattle.

It gives active support in developing their milk production to the fullest capacity, at the same
time maintaining true Shorthorn character.

It encourages the development of the Breed, and upholds its claims as tlie great improver of

stock throughout the world.

AN INNOVATION.
Registration of Dairy Shorthorn Cows for admission to Coates's Herd Book.

In order to cover a wider field, and with the object of breeding up Dairy Stock for admission
into Coates's Herd Book, the Association publishes a Register of approved Dairy Shorthorn Cow>^
with authentic Milk Recortls.

Entries are invited.

YEAR BOOK AND REGISTER.
The 1919 Year Book contains authentic Milk Records of 1.1114 Pedigree Dairy Sliortlmin Cows,

with Photographs of typical animals from leading herds, and a collection of general information
of special interest to Breeders of Dairy Stock : also the Second Volume of the Register
containing 1,299 entries of Soutliern Dairy Cows and Heifers for ultimate inclusion of their
progeny in Coates's Herd Book.

Copies of the Year Book and Register can beobtaiiu'd from the Secretary, Price 10s. M.

JOIN THE ASSOCIATION.
All owners of Dairy Catth' of the Shorthorn type shouM bt^eome Members ol the A>sociation

which is doing so much for the general advancement of their interests.

FULL PARTICULARS ON ArPLTCATIOX TO—

The Secretary, Dairy Shorthorn Association,
(Dept. 1 ) • 16, BEDFORD SQUARE, LONDON, W.C.I.

I Established 1905.

1
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VETERINARY
INSTRUMENTS

HORSE HOBBLES, Shcather's.

474

Complete with heather Collars,

Chain Pulleys and cross Hobble.

PRICE - S.8 1 7s. 6d.

SURGICAL MANUFACTURING CO., Ltd.,

Veterinary Instrument Makers,

83, 85, Mortimer Street, LONDON, W.
ILLUSTRATED CATALOGUE FREE.

PROFITABLE FEEDING!!

OUR STEAM-COOKED FOODS
F(.)R

Pigs and Poultry
are prepared from

THE BEST INGREDIENTS ONLY

Perfectly Sterilised
AND Well Balanced.

PIGMEAL
MEAT MEAL

MEAT and BONE
Specially GREEN BONE f" T'^'-ee

Prepared ADULT " CHICK,'- MEAL. '^rarfes

Samples Analysis and Prices on
Application to the ]\lakers

NATIONAL BY-PRODUCTS LTD.
Goschen Buildings,

Henrietta Street, Strand, London,
W.C.2.

WHITE FLY ON
TOMATOES

'^NAPTHALIM"
Sprinkled lightly between the rows, and
damped slightly just before closing the House

for the night

EFFECTUALLY DESTROYS
WHITE FLY.

SAFE! SIMPLE! SURE

!

TRIAL 1 cwt bag carriage paid

16

Tomato Manure
3 % Nitrogen = 3'5 % Ammonia
12% Phosphates: 3% Pare Potash.

/
PRICE:

1 //" cwt. carriage paid
Reductions on Ton or more.

RENED RAY & CO.,

3, Old Mills, Hounslow.

THE ''CLAYTON
'

GASSING MACHINE
for DESTRUCTION OF RATS, RABBITS, &C
producing sulphurous gras of high
strength without danger to operator

or domestic Animals.

Unlike Poisons, Virus and Trapping, it

Destroys not only Adult Vermin, but
also the Young in the Nests.

Used by PUBLIC BODIES, ESTATE
OWNERS, FARMERS, &C.

Full Particulars from—

CLAYTON FIRE EXTINGUISHING & DISINFECTING CO. LTD.

22, Craven Street, Strqnd, L.ond.on, W.C.2.

. fRESSiCH & Campbell, 118. Qneen St., Glai=gow.
agents

I Q_ jj^Y, Church House, Lord Street, Liverpool.
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BOTTLING
APPLIANCES.

Use Fowler's 75 Bottling

Outfits &. have Fruit,

Peas, Pheasants,

Partridges, Poultry,

^.--'^ Grouse, Rabbits and
' other Foods preserv-

ed, ready for Lunch

and Urgent Meals.

Avoid the cost of keeping

superfluous cockerels by

preserving them with Fowler's

Bottling Outfits.

By arrangement we will pre-

serve for you Poultry and

Game or purchase the latter

for Bottling.

]\Irs. of Kenmare, wrote
1918— " I tiiid your Bottles

most useful for preserving

Game, Salmon and
Chickens."

Send for Price List—

GEO. FOWLER, LEE & Co.,

Limited, Dept. 5.

72, Queens Road
READING.

J. D. CAMPBELL,
Manufacturer of NICOTINE in Bond from duty-

free Tobacco.

Nicotine makes the very finest Insecticide for fumi-
gating, vapourising, or spraying to destroy insects

infesting vegetation. Your inquiries solicilfd.

LUND STREET, CORNBROOK MANCHESTER.

Lancashire, Cheshire, Shropshire Sc North "Wales,

Messrs. BOULT, SON & MAPLES,
VALUERS, SURVEYORS, ESTATE AGENTS, AND

PROPERTY AUCTIONEERS.
Offices: 5, COOK STREET, LIVERPOOL.

Ti l, (jmins—" Acres," Liverpool.
TLlfphones—l^l Bunk—2 lines.

Eetatcs, Farms, Residential and Dusiness Properties only.
Periodical Sales of Property at Liverpool, Chester and Preston.

ANDREW WEIR & CO.,
Sack and Bag- Manufactupers

and Merchants,

21, PARLIAMENT ST., LIVERPOOL.

Telegrams :
" "Weirsac." 'Phone : 895 Royal.

THE ANIMAL PRODUCTS CO., LTD.,

24, Benson Street, LIVERPOOL.

ORGANIC MANURES OF EVERY DESCRIPTION.

Meat Meal, Bone Meal, Blood Meal
for Poultry, &c., feeding.

MILK
Welford & Sons (Dairies)

Limited.

Now open to receive offers of Reliable

Dairies of

WELL COOLED MILK.

FULL SUPPLIES OF PLATED
CHURNS PROVIDED.

CHEQUES FORTNIGHTLY.

Call or write full particulars of Summer and

Winter Quantities, Nearest Station, etc., to:

H. TROTMAN, Managing Director,

Chief Dairy OflRces, Elgin Avenue,

LONDON, W.9.

Advertise
IN

"The Journal of the

Ministry of Agriculture
"

CIRCTTLATION 11,000

Copies a Month,

Sole Agents for Advertisements :

C. VERNON & SONS, Limited,

38, Holborn Viaduct, E.C.I.

36, North Fredepick Street, Glasg-ow.
56-62, South Castle Street, Liverpool.
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Leaky Roofs
Cuirass Liquid Proofing No. 6 applied with a

brush waterproofs concrete, asphalte, zinc flats,

felts, and damp walls.

Cuirass Products, Ltd.,

69, VICTORIA STREET,
[LONDON, S.W.I.

'Phone :

Victoria

5419.

Cuirass Paint No. i for Iron

goes J times as far — saves

labour and material costs.

VICTORIA FENCING COMPANY, LTD
(T. W. PALMER & CO.),

5, VICTORIA STREET, WESTMINSTER, S.W.I.

Hole Manufacturers of

"VICTORIA" CLEFT CHESTNUT PALING.

illii

PATTERN

0437

PATTERN

0438

Supplied in all heights from 2 ft. to 6 ft., and with either 2. 3 or 4 lines of wire.

The cheapest efficient fence on the market. Prices from 1/1 per yard run-
Made from best home-srown timber, carefully selected and cleft with the grain.

As durable as it' is economical.

TheV.F.Co. LTD. also make OAK AND FIR FENCES AND GATES, WROUGHTilRON
FENCES AND GATES of all kinds.

Send post card for latest Catalogue, A 21.

Works: CHURCH ROAD, MERTON ABBEY, and MILL ST., MAIDSTONE.
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EPHQS BASIC
PHOSPHATE

A radio-active phosphatic fertiliser

y

containing 60 - 65 % Phosphates.

HIGHLY SOLUBLE.

For grain and roots EPHOS" will give results

comparable to superphosphate and basic slag, while

it excels both in the promotion of leaf and stem.

" EPHOS " counteracts soil acidity.

" EPHOS "
is particularly well adapted for mixing

in compound manures.

CROOKSTON BROS.,
38, Grosvenor Gardens, London, S.W.I. ""d^u^Z"^-
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AfiRiCETiiiiii Lime
To au Cultivators of Land:

USE OUR GENUINE GROUND LIME

GROUND LIME is a FERTILISER, and secures

HEAVIER CROPS with a MINIMUM of EXPENSE

GROUND LIME, if applied to the land in quantities of about 10 cwt. or more
per acre per annum, will produce greatly augmented CROPS, whether of Cereals,

Clovers, or Leguminous Plants.

THIS LIME is a SOIL FOOD, an INSECTICIDE, a FUNGICIDE,

and the BEST REMEDY for FINGER-AND-TOE " DISEASE in

TURNIPS, &c.

For Prices of

AGRICULTURAL LIME
AND

GROUND
CARBONATE OF LIME

Write to-

THE CEMENT MARKETING COMPANY, LIMITED,

LIME DEPARTMENT,
8, LLOYDS AVENUE, LONDON, E.C.3.

Telegraphie Address:-" PORTLAND, FEN, LONDON."
Telephone Xo:~5GWi AVENUE (Private Exchanere).


