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Geo. E. Fellows, Ph. D., President of the University of Maine: 

Sir :—I transmit herewith the Nineteenth Annual Report of 

the Maine Agricultural Experiment Station for the year ending 

December 31, 1903. 
CHARLES D. WOODS, 

Director. 
Orono, Me., December 31, 1903. 
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ANNOUNCEMENTS. 

THE AIM OF THE STATION. 

Every citizen of Maine concerned in agriculture has the 

right to apply to the Station for any assistance that comes within 

its province. It is the wish of the Trustees and Station Council 

that the Station be as widely useful as its resources will permit. 

In addition to its work of investigation, the Station is prepared 

to make chemical analyses of fertilizers, feeding stuffs, dairy 

products and other agricultural materials; to test seeds and 

creamery glass-ware; to identify grasses, weeds, injurious fungi 

and insects, etc. ; and to give information on agricultural matters 

of interest and advantage to the citizens of the State. 

All work proper to the Experiment Station and of public 

benefit will be done without charge. Work for the private use 

of individuals is charged for at the actual cost to the Station. 

The Station offers to do this work only as a matter of accommo- 

dation. Under no condition will the Station undertake analyses, 

the results of which cannot be published, if they prove of general 

interest. 

INSPECTIONS. 

The execution of the laws regulating the sale of commercial 

fertilizers, concentrated commercial feeding stuffs, and agricul- 

tural seeds, and the inspection of chemical glassware used by 

creameries is entrusted to the Director of the Station. The Sta- 

tion officers take pains to obtain for analysis samples of all brands 

of fertilizers and feeding stuffs coming under the law, but the 

organized co-operation of farrners is essential for the full and 

timely protection of their interests. Granges, Farmers’ Clubs 

and other organizations can render efficient aid by reporting any 

attempt at evasion of the laws and by sending, early in the sea- 
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son, samples taken from stock in the market and drawn in 

accordance with the Station directions for sampling. In case 

there should be a number of samples of the same brand sent in, 

the Station reserves the right to analyze only in part. 

STATION PUBLICATIONS. 

The Station publishes several bulletins each year, covering in 

detail its expenses, operations, investigations and results. The 

bulletins are mailed free to all citizens who request them. 

CORRESPONDENCE. 

As far as practicable, letters are answered the day they are 

received. Letters sent to individual officers are liable to remain 

unanswered, in case the officer addressed is absent. All com- 

munications should, therefore, be addressed to the 

Agricultural Experiment Station, 
Orono, Maine. 

The post office, railroad station, freight, express and telegraph 

address is Orono, Maine. Visitors to the Station can take the 

electric cars at Bangor and Old Town. 

The telephone call is “Orono 5.”’ 

Directions, forms and labels for taking samples, of fertilizers, 

feeding stuffs and seeds for analysis can be had on application. 

Parcels sent by express should be prepaid, and postage should 

be enclosed in private letters demanding a reply. 

CHAS. D. WOODS, Director. 

Ce ee ee 



EXPERIMENTS IN ORCHARD CULTURE. 

W. M. Munson. 
In accordance with the general policy of the Experiment Sta- 

tion, of conducting practical experiments in those sections of the 

State best suited to the particular industry under consideration, 

the orchard of Mr. Chas. S. Pope, of Manchester, has for several 

years been used in the study of orchard pests and, during the 

past four years, in the study of various cultural problems. ‘The 

orchard is situated in the heart of one of Maine’s best orchard 

counties—Kennebec—and is much better suited for the purposes 

hereinafter mentioned than is the Station orchard at Orono. At 

the outset the writer wishes to acknowledge the uniform courtesy 

and helpful counsel of Mr. Pope and the faithfulness with which 

he has carried out the details of the work—often at a great per- 

sonal sacrifice. 

I. CuLtTuRE AND FERTILIZERS. 

For a study of the comparative effects of cultivation and 

mulch, as well as the use of stable manure and commercial fertili- 

zers, in the development and fruiting of apple trees, a young 

orchard of Tallmans and Gravensteins was selected in 1808. 

The trees were 8 to 10 years old at the beginning of the experi- 
ment. 

HISTORY OF THE ORCHARD. 

The trees were planted 25 x 30 feet apart as follows: three 

rows on the south, next to the old orchard, in 1888; the next row, 

1889; rows five to eight, 1890. The soil was a rocky, sandy, 

virgin loam pasture with an eastern aspect. No cultivation was 

given and no special attention paid to the orchard, except to 

keep out the borers and give an occasional mulching, until May, 

1898, when the work was taken up by the Experiment Station. 
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That portion of the orchard adjacent to the plot selected is 

planted to Kings, and remains in the condition the whole orchard 

was in at the commencement of the experiment. 

In May, 1898, steamed bone, at the rate of 500 pounds per acre, 

was sown broadcast over the whole area. ‘Twenty-eight trees 
(see plan of orchard, page 4) received a high grade complete 
fertilizer—Bradley’s XL—in the proportion of 5 pounds, Io 

ounces per tree on an area with a 10 foot radius; or at the rate 

of 800 pounds per acre. A like number of trees received a heavy 

dressing of stable manure—1-10 cord per tree—on an equal area, 

of 10 feet radius. In accordance with the plan, one-half of each 

lot was placed under thorough cultivation, and the other half 

heavily mulched with meadow hay or sawdust. Owing to a 
severe raid by the forest tent-caterpillar, the work of cultivation 

was neglected the first season. 

In 1899, complete fertilizer and manure were applied, as before. 

The cultivated portion was thoroughly tilled and the trees made 

a vigorous growth. Both lots were markedly better than the 

adjacent untreated trees, as shown in figures I, 2 and 3. 

In 1900, fertilizer and manure were applied as before. The 

mulch was renewed and cultivation was continued during the 

season. There was a moderate crop of fruit, but, owing to the 

absence of the writer, no record of the yield was made. 

In 1901, fertilizer was applied, but no manure. The season 
was very dry, but trees made a fair growth. There was no fruit 

except a few Gravensteins. 

In 1902, neither fertilizer nor manure were applied. The 

mulch seemed sufficient, as all grass and weeds on mulched areas 
were held in check. The cultivated portion was plowed in June, 

and harrowed twice during the summer. The season was moist 

and many of the trees produced very satisfactory crops, though 

there was a great variation as shown by the subjoined notes. 

The diagram on page 4 will serve, better than words, to con- 

vey an idea of the relation of the trees mentioned in succeeding 

notes, also to indicate clearly just which trees produced fruit this 

year. 



Figure 2. Mulched. 

. fra Figure 3. Cultivated. 
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DIAGRAM OF THE ORCHARD. 

Culture Mulch 
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Explanation of Diagram: The significance of the figures in the above diagram 

js asfollows: @ =trees bearing in 1902; » =trees not bearing in 1902; x => vacancy ; 

*= Bellflower tree; R= Roxbury Russet; B= Ben Davis. 



The writer made a careful inspection of the orchard on Sep- 

tember 12, and noted the present condition of every tree. 

after such inspection will be made each year, that the individual 

characteristics of the trees may be determined, and the annual 

yield of the different plots recorded. The following notes are 

transcribed from the field records and give a better idea of the 

condition of the orchard than would be possible in a mere sum- 

EXPERIMENTS IN ORCFARD CULTURE. 

GROWTH AND CONDITION OF THE TREES, 1902. 

mary. 

Number of tree 

OND OV C9 DO 

GROWTH AND CONDITION OF TREES ON CULTIVATED AREA. 

Here- 

Z 
Cex 
B 3 Crop. Remarks. 

oA 

6-8 |Fair......- Spreading; good, vigorous tree. 
6-8 |Fair...... Spr eading: good tree, but not equal to No. 1. 
8-10) Fair.-++:- Vigorous, upright, spreading; good form. 
6-8 |Small. ...| Vigorous, spreading. 
§-10].... ...... Vigorous, upright; a fine tree. 
4-6 Medium ..|Moderately vigorous; has been injured by borers. 
§-10/ Medium ..| Younger than the other trees; injured by borers. 
O04 yteteinioleiaveievel> Spreading; a fine tree. 
8-10) Full....... Spreading, vigorous; good tree; fruit dropped off early. 
WOO) “oe 55 son6oe \Spreading, vigorous; good tree. 
GH3 lloosonesnones Spr eading, vigorous. 
LOA psoopecs dope \Upright, vigorous. 

§-10/Good...... |Fine tree, vigorous. 
8-10|Good...... Fine tree, vigorous. 
8-10/Small..... |Fine tree, vigorous. 
LEGS |oaahooosaGde Rather small. 
8-10)Medium ..}Fine tree; full crop 1901. 
6-8 |Medium ..|Fine tree. 
6-8 |Small..... |Fine tree; half a dozen fruits. 
8-10)/Small -|Good tree, but not large. 
10-12|Full.......|Fine tree. 

0 |Full....... |Tree dying; defective stock. 
10-12/Small.....) Fine tree; vigorous. 

6|Small..... |Fine tree; vigorous; half a dozen fruits. 

6-7 |Full....... \Spreading habit; one-half of tree in Roxbury Russet. 
6-8 |Medium ..|Upright, stock defective; set in 1892. 

I| 50005006 000 (Upright, vigorous. 
4-6 |Full....... Spreading; large amount of fruit, thinned. 
6-8 |Medium ..|Spreading, vigorous. 
6-8 |Medium ..|Spreading, vigorous. 

WDiceacasosocad {Upright, vigorous. 
12/Small.... Upright, spreading, vigorous. 
Si Hyun ereterevorere Spreading. 

10)\Small..... Upright, vigorous. 
(G23 \loagsoc0e5000 Spreading. 

8|Medium ..|Spreading; stock defective; dying. 
6-8 |Small..... Opright, vigorous. 
7-8 |Medium ..|Spreading. 

§8|Medium ..|/Spreading. 
eee seas SOO BNC OOS Dead. 
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D CONDITION OF TREES ON MULCHED AREA. 

a 
Me = Oo 

30) +4 | 
se| Fe a, Remarks. 
Be} 27 Bt | 
Zo| Ox oO 

41 $-10/Full...... |Ben Davis. Fruit small; tree making fair growth. 
42 AG) bewocsiece.es Upright, spreading; fair tree. 
48 4-6 |Medium../Spreading; a good tree. 
44 6-8 |Medium ..|/Spreading; a good tree. 
45 8-10)Medium ..|Spreading; a fine tree. 
46 Sade Wonton auieiete Fair tree; attacked by borers. 
47 4-6 |Full....... Spreading; good tree; close by side of a large boulder. 
48 38-6 |'Small..... ‘Small tree; spreading. 
49 8-10, Full .... ./Upright; spreading, vigorous; very fine tree. 
50 JaB lee weicvisice e's |Fair tree; attacked by borers. 
51 6-8 |Small..... ‘Spreading, vigorous. 
52 2-3 |lncccncersvece Set later than others; moderately vigorous. 

} 

53} 6-8 |[Small...../Good tree. 
54 Had |loEscoopocccs | 
55) A=G il lcicetevcie etofalt -| Vigorous; fine tree. 
56} PEA Secoobanwos | Vigorous; fine tree. 
57/ 10-12/Small..... |Belljjiower. Vigorous; fine tree, but fruit knotty and poor. 
58| 5-6 | Good tree. 
59) 4-6 
60 5-6 Medium ..|Good tree. 
61; 6-8 |Medium ..| Vigorous. 
62| 4-6 |.eeces eeeeee Vigorous, 
63 | 8-10)/Small..... Vigorous; fine tree. 
64; 10-12/Small..... Vigorous; fine tree. 

65| 10-12|Full....... Spreading, vigorous; a good tree. 
66 AM | ereeteterern etter Healthy, no apparent reason for small growth. 
Gil ee LO=12 | tetetnetetelsiafatels |\Roxbury Russet. Good tree. 
68 8-10|Medium ..|/Spreading, vigorous. 
69, 12-14|Medium ..| Bellflower. Very vigorous; low head, giving forest condi 

tions to soil. 
70 Sllaongcoqaadde Vigorous. 
71 GE loo Gopcootoo Roxbury Russet. Spreading, vigorous. 
72| GH |! Googo snc. Spreading, vigorous. 
Sl lareieletere intel (aielotafereloletetoyers Vacant. 
74 13} occ soone Good tree; larger than some on cultivated plot. 
75 6|Smail..... Upright. 
76 6-8 |Full ..... Spreading; fair tree. 
77| 10-12)Full ...... Spreading, vigorous. 
78) A=b ill oieresleieterate Good tree. 
79| 8-10|Medium ..|Upright, vigorous; good tree. 
80 8-10 Medium ..| Vigorous, spreading. 

In the above notes Numbers 1-12 and 41-52 inclusive received 
no fertilizer of any kind. But the first mentioned trees were 

cultivated, while the second were mulched, as before mentioned. 

Numbers 13-24 and 53-64 respectively are Tallman. The remain- 
der, except as noted, are Gravenstein. 

As will be observed, there is a wide variation in the growth 

of trees receiving the same treatment. In general, however, the 

trees on the cultivated area made a better showing than those 

on the mulched land; though the latter, in the absence of trees 

for comparison, would be regarded as good, vigorous trees. It 

will further be noted that the number of unfruitful trees on the 
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cultivated portion of the orchard was but half that on the mulched 
area. On both areas, among the Gravenstein trees, were to be 

found two very different types of growth, viz., distinctly upright 

and broadly spreading: shown in figures 4 and 5. Between 

these extremes were other forms combining the characteristics 

of both. It will be interesting in the future to note whether 

there is a difference in the yield and characteristics of the product 

of the two forms. No special difference was observed this year. 

Figure 4. Gravenstein tree, upright form. 

Figures 6 and 7 illustrate, more clearly than words can tell, 

the advantage to young orchards of thorough cultivation. 

Figure 6 shows, in the foreground, one of the Tallman trees 

on the cultivated plot as it appeared at the end of the first season 

of thorough culture. ‘The rocky character of the soil and the 
marked vigor of growth are the most noticeable features. In 

figure 7 is shown the same tree three years later—September, 

1902. The tree bore, this year, a little more than two barrels 

of fruit, of excellent quality. Further comment is unnecessary. 
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- NOTES ON THE GROWTH OF TREES, 1902. 

The following summary of the actual growth of the trees on 

the several plots under observation may be of use in future 

studies. © 

| 

Growth in inches; 
Variety. Treatment. |Growth in inches;|Growth in inches; commercial 

unfertilized. stable manure. fertilizer. 

Gravenstein /Cultivated .. 13-99 (12 trees) 7-8 (8 trees) _8}- 9 (7 trees) 
Muleched....| 53-74(9 “ ) i 282 (68 " °) 19-12 (2. )* 

Tallinan..... GUltiVabedion|tmarabereciccesinetcts 63-85 (Cj OY) i - 83 (6! Fee) 
Mulched ....| 23-43(3 “ ) 64-85 (6 = ) 5-64(5 “ ) 

Figure 5. Gravenstein tree, spreading form. 

With a single exception, in which two trees had particularly 

good advantages, the growth on the mulched areas was less than 

on corresponding cultivated plots. On cultivated soil there was 

little increase in growth from the use of either manure or com- 

mercial fertilizer; while on the mulched land the growth was 

noticeably (2 to 5 inches) greater, as a result of adding plant 

foods. These facts would indicate that there is enough plant 
food in the soil to produce a fairly satisfactory growth if the 

mechanical treatment is such as to render it available, and other 

plants are not allowed to rob the trees. 

| 
| 
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The above facts are worthy of more than passing notice. The 

physical condition of soil is nearly always of more importance 

than mere richness in plant food. ‘The chemical composition of 

a soil is not necessarily a measure of its productive capacity, since 

plant food is of no consequence unless the plant can make use 

of it. If now, there is sufficient material available to produce 

only a stunted growth of trees and grass at the same time, it is 

evident that the surface application of additional food may tem- 

porarily stimulate the growth of both. Hard, lumpy soils, how- 

ever, will not produce good crops, no matter how much fertilizer 

may be applied, and there is no doubt that the number of “‘worn- 

out” farms in New Engiand is much smaller than is generally 

Figure 6. Cultivated plot in 1899. Tallman in the foreground. 

supposed. The average New England hillside contains a suffi- 

cient amount of food material, or nearly so, to insure good crops 

if the land is properly handled; and tillage, by improving the 

texture of the soil, is the key to unlock this store of wealth. By 

fining the soil, and thus increasing the feeding surface for the 

roots; by increasing the depth, and thus giving a greater for- 

aging area; by warming and drying the soil in the spring; and 

by reducing the extremes of temperature and moisture, the 

physical condition will be rendered best for giving up the 

accumulated plant food. The increased water holding capacity 
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of the soil, as a result of tillage, is also an important factor in 

successful crop production, since, as a rule, the amount of water 

which falls during the growing season is entirely inadequate for 
the growth of plants during that time. 

Figure 7. Cultivated plot in 1902. Tallman shown in figure 6 in the foreground. 

Naturally those soils which are open and porous, which con- 

tain a large number of spaces between the particles, will retain 

the moisture to better advantage, and will give better oppor- 

tunity for the roots of plants to penetrate them and take up the 

food-laden moisture there stored, than will a compact soil—in 
the same way that a sponge will take up a larger amount of 

moisture than a block of wood. By deep plowing, thorough 

working, and the addition of organic matter by means of cover 

crops, this spongy condition desired is obtained, and the growth 

of orchard crops as well as of farm and garden crops is fostered. 

But not all New England orchards are susceptible of culti- 

vation. In such cases some other method of treatment must be 
devised. A heavy mulch of hay, leaves or sawdust (preferably 

not fresh sawdust) conserves the moisture and prevents the 
growth of robber plants—-weeds ; to this extent favoring growth 

of trees. ‘The roots, however, are developed near the surface 

and in time of severe drought, especially if the mulching is not 
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carefully renewed as required, the trees are liable to injury. The 

best treatment of such a rocky hillside as is shown in figure 8, 

is to fence off a portion of the orchard each year, turn in hogs 

and let them thoroughly work the soil. An added advantage of 

this treatment is the destruction of diseased and infested fruit. 

The testimony of orchardists who have practiced this treatment 

is, invariably, to the effect that the injury by the apple maggot 

(Trypeta) is greatly reduced. 

Figure 8. An orchard not easily cultivated. 

YIELD OF FRUIT, 1902. 

The question of supreme importance, after getting a satis- 

factory growth of trees, is the quantity and quality of the 

product. As already noted, the present season is the first that 

the trees in question have fruited to any extent and, as might 

be expected, there was great variation in the amount and char- 

acter of the fruit. ‘The largest amount on any tree was about 
two barrels, and the quantity varied from that amount to half a 
peck. The following table gives a summarized statement of the 

yield on different plots, together with the number of trees pro- 

ducing fruit. 
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YIELD OF FERTILIZED AND UNFERTILIZED TREES, 1902. 

Commercial 
Variety. Treatment. Unfertilized. Stable manure. fertilizer. 

Gravenstein..|Culture.. ... slag bbl. (7 trees)....|7} bbl. (8 trees)...|14 bbl. (4 trees). 
Mulch ssc... 24 bbl. (8 trees)....|/1f bbl. (5 trees)...|4 bbl. (2 trees). 

Tallman ...... GualtenGrerecteel ste tescnccevesce was. 34 bbl. (6 trees)...| } bbl. (8 trees). 
NUT Gb gatersccelcelinstacctenice ticle swe cleisieiele' 1} bbl. (3 trees)...|1} bbl. (8 trees). 

The above figures are of interest as showing the variation 

mentioned; but, of course, no conclusions can be drawn. ‘The 

facts are published for purposes of record. 

Leaving aside the question of fertilizers, it will be seen from 
the table given that, on the cultivated and mulched areas 

respectively, the following interesting results were obtained. 

Number of trees | Barrels of fruit Average per 
Variety. | Treatment. bearing. produced. tree. 

J 

Gravenstein . Culture ..... 19 13.75 72 
|\Mulech....... 14 8.25 -59 

Tallman. ..../Culture ...... 9 4 «44 
Mnilehi.<-.-- 6 3 -50 

In case of the Gravensteins, the number of trees producing 
some fruit was nearly 50 per cent greater on the cultivated than 

on mulched land ; and the average yield per tree was 72 per cent 

on the cultivated as opposed to 59 per cent on the mulched area. 

With Tallman the number of bearing trees is greater by one- 

half on the cultivated area, but the average yield is slightly less. 

It should be said, however, that most of the Tallman fruit on 

the cultivated area came from four trees; the remaining trees, 

in most cases, having not more than half a peck each. This 

feature of the experiment will be watched with interest in future 

work. 

II. Do PorasH Fertitizers AFFECT THE QUALITY OF FRUIT? 

To determine the influence of different salts of potash upon 

the character and chemical composition of fruit, as well as upon 

its susceptibility (if any) to fungous attack, a young Baldwin 

orchard was selected. The orchard, about twenty-five years old 

at the beginning of the work, is located on a good sandy loam 

soul, with a slightly southern or southeastern aspect. That por- 
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tion of the orchard under consideration includes 45 trees, cover- 

ing an area of .g3 acre. 

As shown by the accompanying plan the trees were divided 

into four lots, wiz.: Io trees receive an excess of muriate of pot- 

ash; 10 receive sulphate ; 10 receive kainite; and 15 are left with- 

out special potash treatment. ‘The orchard is kept under clean 

cultivation. 

EFFECT OF POTASH SALTS.—DIAGRAM OF ORCHARD. 

(* * * * * 

MURIATE OF POTASH. { 
Fifteen pounds nine ounces muriate of potash. , 
Apply on area of 15 feet radius about each | 

tree; rate of 1,000 pounds per acre. 

(3 * * * * 

CHECK. | ie - ri 2 
No special potash fo0Od......eesee+. os cee -eeee \ 

( * * * * * 

(* * * * * 

| 
SULPHATE OF POTASH. d 
Fifteen pounds nine ounces per tree, as above. } 

ie * * * * 

(* * * * * 

| 
KAINITE. j 

Fifteen pounds nine ounces per tree, as above. } 

i * * * * * 

HISTORY OF THE ORCHARD. 

The trees were set (25x25 feet) in 1881-3, in a cultivated field. 

The land was kept under cultivation for four or five years and 

cropped with corn and beans. It was then thrown into a sheep 

pasture and left without treatment until 1891, when Professor 

Balentine started some work relative to the effect of Thomas 

slag and crude South Carolina rock. At this time, 1891, each 
row of five trees received an application of 15 lbs. nitrate of 

soda, 10 lbs. of muriate of potash and 50 to 130 lbs. of Thomas. 
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slag or South Carolina rock. The fertilizers were applied as a 
top dressing in the sheep pasture. 

In 1893, no satisfactory growth being made, Professor Balen- 

tine’s experiment, with his consent, was abandoned. An appli- 

cation of stable manure was then made and the orchard was 

plowed. It was seeded down the next year, however, and 

remained without further attention until 1808. 

In May, 1808, the orchard was plowed and harrowed. Steamed 

bone at the rate of 500 pounds per acre, was applied broadcast 

over the whole area. The various potash salts were then applied 

at the rate of 1,000 pounds per acre on an area of 15 feet radius | 

about each tree. As with the previous experiment, the work of 

further cultivation this season was prevented by the severe attack 

of forest caterpillars. 

Figure 9. Neglected trees lose their leaves early. 

In 1899, the orchard was plowed and thoroughly tilled and 

sprayed during June, Juiy and August. Potash salts were 

applied as before. The result in the fall was most noticeable. 

The foliage was healthy and vigorous on all of the plots, and 

remained on the trees much longer than on the adjacent unculti- 
vated and unfertilized trees. (See figures 9 and 10.) There 
was, however, very little fruit. 
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In 1900 the application of potash’salts was repeated and the 

orchard was thoroughly harrowed during June, July and August. 

A heavy crop of fruit was produced, but owing to the absence 

of the writer from the State, no records were kept. 

In 1go1 the fertilizing was repeated, as in previous years. 

The ground was harrowed in June, July and August. A cover 

crop of rye was sown at the last harrowing, in August, but the 

season was so dry that the seed germinated poorly. The whole 

season was very dry, but the trees made a good fair growth and 

formed abundance of fruit buds for the next year. 

In 1902 fertilizing was repeated as before, and the orchard 

Figure 10. Cultivated and sprayed trees retain their foliage late in the season. 

was thoroughly harrowed in May, June, July and August. Rye 

and oats were sown at the last harrowing and made an excellent 

growth for cover before the season closed. Spraying was 

omitted. An excellent crop of fruit was produced, as shown 

below. | 
YIELD OF FRUIT, 1902. 

As already noted, the orchard produced a heavy crop of fruit 

in 1900, and practicaliy none in 1901. The present year, again, 

a full crop was produced, and it is worthy of mention that the 

trees under discussion were almost the only ones in the whole 
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orchard—some goo tices in all—which gave even a moderate 

yield. (The rest of the orchard is in sod as it has been for 

many years.) The following tabular statement of the actual 

yields is of interest as a matter for record and future reference. 

DETAILED STATEMENT OF YIELD, 1902. 

A : Grade of 
= Z2 |x Fruit. 
Zap - = 22 bs 
=o co o my 2 

PLor. £2 ats Ps of | 35 
zie, Oe He a2} Po}, ty fa 
he ae £OS | 5S | Bob [ails le ai 
22 Roe Zoe 3 | og |S6Blon|oa 
An aLr coi “AR /HR |AZ2\40\42 

FCATINITE s0icy a(etsce's'e 11) DELS... | 1— ? bbl.}) 
: 2-1} bbl....... | 2—1% bbl.| | 

3—2k bbl. ....-. GCP | psoned Gone 1.8 | 16.5 | 9.516 | 1 
O77 lo 4-21 pbl.| | 
5—vacant...... | 5—13 bbl.| ) 

| 

SULPHATE........- 1— 3 bbl....... 1—2} bbl.|) 
2—4 . bbl....... 2-3 bbl.| | 
S—UPabble peas. SOM secsecentes 2.28] 22.8 14 |8 .8 
4—2 )bbl....... | 4—8% bbl | 
5—12 bbl....... 5—24 bbl.) ! 

| 

CHECK semesters 1—1 bbl.......| 1—23 bbl.) 1—2 bbi.|) 
2—Lady apple*, 1—2: bbl... 2—vacant| | 
3—22 obl....... |} 3—0 bbl.| 3—1} bbl.} 72.3 | 25.25/20.5/4.25) .5 
4—vacant...... 4-4 bbl.) 4—4 Dbbl.} | 
5—l1 bbl....... 5—King*t|} 5—4 bbl.|) 

MURIATE.. ....... 1—vacant...... 1— 3 bbl.) 
2-2 bbl....... 2—31 bbl.| | 
3=82 DDIsec. +) |) 3—1F DDI} See cece. | 2-6) |e 20eDa Same 5 
4—4 bbl....... 4—3} bbl.| | 
5—King*. ..... 5—25 bbl.) ) | 

* When the orchard was originally top-worked, a few odd varieties were included 

The total yield on the area under observation, nine-tenths of 
an acre, was 85 barrels, of which 62 barrels were commercially 

graded as “No. 1” and 20 barrels as “No. 2.” The average yield 
per tree was a little less than 2!4 barrels, and was remarkably 

uniform as between different plots. There was a noticeable 

increase in yield per tree and in the proportion of first-class fruit 

from the kainite plot to the muriate plot. This may be partly 

due to a slight difference in the character of the soil; the kainite 

plot being at the highest and the muriate at the lowest part of 

the slope, which, however, is very slight. The orchard was 

purposely left without spraying of any kind. 

EFFECT OF POTASH ON APPLE SCAB. 

One of the questions in mind at the beginning of this work 
was the supposed influence of an excess of potash in the soil as 

Pent am 
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a means of warding off the apple scab fungus. Since this ques- 

tion was raised other experimenters have published data bearing 

upon the subject, but it has been thought best to carry out the 
work already begun. A comparison of the results here given 

with those published elsewhere is not without interest. 
In a way, the commercial grading as given on page 16 might 

be taken as an index of the condition of the fruit on the several 

plots. In order to get exact percentages, however, four trees, 

representing, as nearly as possible, the average of the whole, 

were selected on each plot. From each of these, two and one- 

half bushels of fruit, taken indiscriminately from all parts of the 

tree, were carefully graded and counted. The results thus 
obtained may be regarded as fairly indicative of the character 

of the fruit on each plot. 

POTASH AND APPLE SCAB. 

g 7 2 n 
a 2 s co} : =i) : 3 = 
a : 2 2 2 | sh 
os g a 2 mall Sis 

aes Bea eh ech Mika T baie 
Qs 4 = a =) os 
se ® a Ss 2 See 
BS 2 a S 5 S58 A m4 = 2 oS) 
Zo & oa) faa] ou an 

ICN is (| CennodooasoaeT 0. coougsD60000q08 199 79 81 39 40 80 
282 65 160 57 23 80 
383 49 243 91 13 76 
331 65 228 38 20 88 

ENYCERHS ooo! doasdooedds débseuasbus 299 65 178 56 24 81 

SWILPEUNIND ooono. caosousodoe od, Go0adc0e 384 68 269 47 18 88 
895 51 213 31 13 67 
396 119 238 39 30 90 
371 190 175 6 51 99 

AMICIELS 066 poaadobuan OGG 600s Sa 384 107 224 31 28 85 

CEU Ceara terstels oie 1- is) tsleie srevevontala siasinleiomate 383 142 229 12 37 97 
334 194 139 1 58 100: 
272 142 124 6 52 98 
322 135 174 13 42 96 

Awenacers cece.) a0! A AS re Kemal 328} 153) 166 8 47 og 

NINGIRIUATSsc6G:0000 6000 oduenaGe6s 6 Go5 332 190 140 2 57 99 
316 256 60 0 8] 100 
390 166 229 2 42 99: 
331 V7 152 2 53 99 

AW CLAS Cheewtiie feiss yeinciecicaoeioe 342 197 143 2 58 99 

As will be seen, the per cent of fruit free from scab increases 
regularly from the north to the south end of the orchard. The 
check trees, while producing nearly the same percentage of No. 

2 
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I fruit as the muriate plot next to it, gave 11 per cent less perfect 

fruit. On the other hand, the check trees gave 12 per cent more 

No, t fruit, and 19 per cent more fruit absolutely free from scab, 

than did the adjacent trees receiving an excess of sulphate of 

potash. The kainite plot gave the lowest percentage of both 

perfect specimens and commercially graded No. 1 fruit. As 

before noted, this plot is at the upper part of a very slight slope, 

and is perhaps a little dryer, though the trees were all making 

a very satisfactory growth and, during the present season, there 

was no lack of moisture. It may be said, however, that through- 

out our experience with this orchard, the worst cases of scab have 

invariably occurred upon the high gravelly knolls. 

The results obtained agree, in the main, with those published 

elsewhere and it appears, from the figures given, that an excess 

of potash, in whatever form applied, has no effect whatever in 

warding off attacks of the apple scab. 

III. Orcuarpd RENOVATION. 

The work thus far detailed was conducted in young and vigor- 
ous orchards. Asa further object lesson in the management of 

fruit plantations, an old Baldwin orchard, planted about thirty- 

five years, was selected in 1902. This orchard should be in prime 

fruiting condition, but through neglect and as a result of repeated 

attacks of caterpillars and leaf rollers, it has for several years 

been unprofitable. Since the work has been in progress only one 

season, no conclusions can be drawn; but an outline of the plan 

of the experiment, together with a brief report of progress, is 

given herewith. 

The orchard is located upon the western slope of a high gray- 

elly hill. The soil is a light sandy loam, 6-8 inches deep, with 

gravelly or sandy subsoil. The trees were set in 1866-70 in a 

cultivated field which had previously produced corn, wheat, and 

general farm crops; but after a very few years the orchard was 

used as a sheep pasture, the trees being frequently mulched while 

young. No further attention was given the trees, save an occa- 

sional slight pruning, until May, 1892, when the whole orchard 
received an application of bone and muriate of potash. The same 

summer hogs were turned in, and they thoroughly stirred the soil 

and started the trees into vigorous growth. A very large crop 

of fruit was produced in 1893 and again in 1806, but since that 
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date the trees have done practically.,.nothing. Since 1892 the 

orchard has received no treatment, except spraying, until the 

present year when a portion of it, as indicated in the diagram, 

was thoroughly tilled and variously fertilized. 

The fertilizers used in 1902 were as follows: 

Plat 1—Muriate of potash 75 tbs; acid rock 75 tbs; nitrate of 

soda 50 ibs. 

Plat 2—Muriate of potash 75 tbs; acid rock 75 tbs. 

Plat 3—Nitrate of soda 50 tbs; acid rock 75 tbs. 

Plat 4—Acid rock 75 ibs. 

Plat 5—Muriate of potash 75 ths. 

Plat 6—Nitrate of soda 50 tbs. 

Without going into details, it may be said that the effect of 

culture, on the whole block, was most marked, being very dis- 

tinctly visible from a hili-side half a mile distant. The foliage 

of the cultivated trees was large, healthy, dark green, and the 

trees made a good growth, while the adjacent check trees were 

of a pale, yellowish-green color, made practically no growth, 

and are in no condition for producing fruit next year. (Owing 

to previous conditions very few of the trees, either cultivated or 

otherwise, bore fruit this year). 

As might be expected, the plot receiving a complete fertilizer 

presented the best appearance at the end of the growing season. 

The use of nitrogen alone increased the growth to a marked 

degree (though less than the complete fertilizer) but there was 

a noticeable lack of color in the fruit. Trees on the plot receiv- 

ing acid rock alone, in general, seemed no better than the check 

trees which were cultivated but not fertilized. Potash alone, 

on the other hand, produced a distinct improvement. 

The bud-moth and the leaf-roller made such havoc in many 

cases that trees not growing rapidly were very severely injured 

and one lesson from an observation of this orchard is obvious, 

viz: ‘To insure against damage from the insects mentioned we 

must feed and cultivate, thus forcing growth after the insects 

have finished their work. The importance of spraying with 

Paris green as a preventive measure is not, however, to be over- 

looked. But in order to be effective, the spraying must be done 

before the buds unfold, for the bud-moth, and just as soon as 

leaves appear for the leaf roller. 
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ORCHARD RENOVATION.—DIAGRAM OF THE ORCHARD. 

© e e e e . e ° e e e ° 
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Explanation of Diagram: All ofthe trees in'the orchard are Baldwins except 

the following: *=pear tree; O=Gravenstein; X=Sutton Beauty; gj—vacancy. 

IV. Tue Tor-WorkING oF ORCHARDS. 

Many of the smaller orchards of Maine consist principally of 

varieties which produce early fruit, or fruit which is of inferior 

quality or of unknown market value. Such trees, by top-graft- 
ing to more valuable sorts, may be made a valuable source of 

income, instead of an eye-sore and a reflection on the thrift and 

good judgment of the owner. Every owner of apple trees 

should know how to perform this simple but important operation, 

and in no case is it safe to depend upon “professional grafters.” 
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Top-working by cleft-grafting, which is the most common 

method, may be performed with very little loss of time. In no 

case, however, should an old tree be cut back to a few large stubs 

and cions inserted in these with the hope of satisfactory results. 

The proper method of top-grafting an old tree is not to make a 

few large limbs the basis of the new top, but to remove a larger 

number of small limbs ranging from one to two inches in 

diameter. In all this work, too, the symmetry of the tree should 

be preserved by cutting the stubs at a nearly uniform distance 

from the center of the top. In this way the long naked limbs 

so often seen may be avoided. The cleft in the stub should be 

in a horizontal position; in other words, the cions should stand 

so that one is not above the other. After a year or so, when the 

stub is well healed over, one of the cions should be cut out. 

The method of making the cleft graft 

is very simple. The cions, which are 

usually from three to six inches long, 

are made wedge shaped at the lower 

end and one side of the wedge is a little 

thinner than the other. A bud is 

usually left near the upper outer side of 

the wedge. ‘The stub is split as before 

suggested, and the cions are inserted as 

shown in Figure 11, care being taken 

that the line hetween wood and bark on 

the cion just matches that on the stock. 

Figure 11 shows the graft ready for 

waxing; Figure 12 is a cross-section 
just at the end of the stub. 

Figure 11. Figure 12. 
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Waxing is one of the most important factors in successful 

grafting. The work must be done carefully, that the cions be 

not disturbed, and completely, that all air and moisture shall be 

excluded. A very good wax is made by melting together four 

pounds of resin, two pounds of beeswax and one pound of tallow. 

When melted, pour into a tub of cold water to cool; then null, 

the same as for taffy, until it is of a clear golden color. Of 

course grafting should be done on warm, bright days ; otherwise 

the wax hardens so quickly it is difficult to do the work well. 

Young trees may be re-topped in a single season; a tree eight 

to ten years old in two years, and one of twenty or more years 

Figure 15. A top-worked tree showing a defective seedling stock. ‘* 

in three seasons. Of the accompanying illustrations, Figure 13 

shows a six-year-old tree in the Station orchard before top- 

grafting. Figure 14 shows the same tree after the operation. 

Three years later the new top produced one bushel of fruit. 

The suggestion to top-graft orchard trees—like most other 

advice—must be followed intelligently and adapted to specific 

needs and conditions. At the present time, however, the top- 

working of certain varieties, like the Baldwin, is highly recom- 

mended for general orchard practice by some of the most suc- 

cessful growers. There must be some reason, real or imaginary, 
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for the supposed advantage of this method. For more than a 

hundred years the mutual influence of stock and cion has been 

a fertile subject for discussion, but even now there is compara- 

tively little positive and definite information on the subject. 

There are some facts which go to show that the stock may have 

a perceptible influence upon the produce of the graft. Aside 

from a specific recognizable effect upon the fruit, however, there 

is little doubt of the importance of using some standard hardy 

variety, such as Spy, Stark, or Pewaukee, as a basis for a top- 

worked orchard. ‘The Baldwin, in certain sections of the State, 

is a very unsatisfactory orchard variety because of body blight 

and sun scald; but when top-worked, as indicated, it often does 

admirably. Individual seedling apple trees vary just as much 

in vigor and hardiness as do other seedling plants. Hence the 

importance of using as stock some variety of known vigor and 

hardiness rather than a miscellaneous collection of seedlings. 

Not infrequently the inherent weakness of a seedling stock will 

manifest itself just as the tree reaches the bearing age; with the 

result that the orchard is spotted and unsatisfactory. Figure 15 

shows such a case on the cultivated plot described on pages 5-8. 

This tree bore nearly a barre! of fruit this year, but made no 

growth, dropped its leaves early, and will probably fail to start 

next spring. 

Another advantage of top-working the variety desired is that 

cions may be selected from particular trees of known value. 

Cions taken from a tree producing large quantities of highly 

colored fruit, true to type, will be likely to give satisfactory 

returns when taken to the new orchard. On the other hand, 

nursery grown stock may have come from buds taken from other 

nursery trees or from trees which produced fruit of inferior 

quality and appearance, and these undesirable qualities are just 

as certain of being perpetuated as are the others,—a fact which 

doubtless accounts for many unsatisfactory orchards. 



PBRVIPIZER INS PE CLION: 

Cuas. D. Woops, Director. 

J. M. Bartiert, Chemist in Charge of Fertilizer Analysis. 

The law regulating the sale of commercial fertilizers in this 

State calls for two bulletins each year. The first off these con- 

tains the analyses of [tthe samples received from the manufac- 
turer, guaranteed to represent, within reasonable limits, the 

goods to be placed upon the market later. The second bulletin 

contains the analyses of the samples collected in the open market 

by a representative of the Station. 

In the tables which follow the discussion there are given the 

results of the analyses of the manufacturers’ samples of licensed 

brands. The tables include all the brands which have been 

licensed to March 1, 1902. Dealers are cautioned against hand- 

ling any brands not given in ‘this list without first writing the 

Station. 

The figures which are given as the percentages of valuable 

ingredients guaranteed by the manufacturers are the minimum 

percentages of the guarantee. If, for instance, the guarantee is 

2 to 3 per cent of nitrogen, it is evident that the dealer cannot 

be held to have agreed to furnish more than 2 per cent and so 

this percentage is taken as actual guarantee. The figures under 

the head of “found” are those showing the actual composition of 

the samples. 

To produce profitable crops and at the same time to maintain 

and even to increase the productive capacity of the soil may 

rightly be termed “‘good farming.” Many farmers are able to 

do this, and the knowledge of how to do it has been largely 

acquired through years of experience, during which the charac- 

ter of the soil, its adaptability for crops, and the methods of its 

management and manuring have been made the subjects of care- 

ful study, without, however, any definite and accurate knowledge 

concerning manures and their functions in relation to soils and 

crops. To those who desire to study this question, the Station 

3 
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will on application, send a list of suitable books. Experience in 

the field, explained by experiments in the laboratory, has clearly 

demonstrated a few principles which underlie the successful and 

economical use of fertilizers. 

Soils vary greatly in their capabilities of supplying food to 

crops. Different ingredients are deficient in different soils. 

The way to learn what materials are proper in a given case is by 

observation and experiment. The rational method for deter- 

mining what ingredients of plant-food a soil fails to furnish in 

abundance, and how these lacking materials can be most econom- 

ically supplied, is to put the questions to the soil with different 

fertilizing materials and get the reply in the crops produced. 

How to make these experiments is explained in Circular No. 8 of 

the Office of Experiment Stations of the U. S. Department of 

Agriculture. A copy of this circular can be had by applying to 

the Secretary of Agriculture, Washington, D. C., or to the 
Maine Agricultural Experiment Station. 

The chief use of fertilizers is to supply plant-food. It is good 
farming to make the most of the natural resources of the soil 

and of the manures produced on the farm, and to depend upon 

artificial fertilizers cnly to furnish what more is needed. It is 

not good economy to pay high prices for materials which the 

soil may itself yield, but it is good economy to supply the lack- 

ing ones in the cheapest way. ‘he rule in the purchase of costly 

commercial fertilizers should be to select those that supply, in 

the best forms and at the lowest cost, the plant-focd which the 

crop needs and the soil fails to furnish. 

Plants ditfer widely with respect to their capacities for gather- 

ing their food from soil and air; hence the proper fertilizer in a 

given case depends upon the crop as well as upon the soil. The 

fertility of the soil would remain practically unchanged it all the 

ingredients removed in the various farm products were restored 

to the land. This may be accomplished by, feeding the crops 

grown on the farm to animals, carefully saving the manure and 

returning it to the soil. If it is practicable to pursue a system of 

stock feeding in which those products of the farm which are 

comparatively poor in fertilizing constituents are exchanged in 

the market for feeding stuffs of high fertilizing value, the loss 

of soil fertility may be reduced to a minimum or there may be 

an actual gain in fertility. 
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CoNnSTITUENTS OF FERTILIZERS. 

The only ingredients of plant-food which we ordinarily need 

to consider in fertilizers are potash, lime, sulpburic acid, phos- 

phoric acid, and nitrogen. The available supply of sulphuric 

acid and lime is often insufficient ; hence one reason for the good 

effect so often observed from the application of lime, and of 

plaster, which is a compound of lime and sulphuric acid. The 

remaining substances, nitrogen, phosphoric acid and potash, are 

the most important ingredients of our common commercial ferti- 

lizers, both because of their scarcity in the soil and their high 

cost. It is in supplying these that phosphates, bone manures, 

potash salts, guano, nitrate of soda, and most other commercial 

fertilizers are chiefly useful. 

The term “form” as applied to a fertilizing constituent has 

reference to its combination or association with other constit- 
uents which may be useful, though not necessarily so. The 

form of the constituent, too, has an important bearing upon its 

availability, and hence upon its usefulness as plant food. Many 

materials containing the essential elements are practically worth- 

less as sources of plant flood because the form is not right; the 

plants are unable to extract them from their combinations; they 

are “unavailable.” In many of these materials the forms may 

be changed by proper treatment, in which case they become val- 

uable not because the element itself is changed, but because it 
then exists in such form as readily, to feed the plant. 

Nitrogen is the most expensive of the three essential fertilizing 

elements. It exists in three distinct forms, organic matter, 

ammonia and nitrate. 

Organic nitrogen exists in combination with other elements 

either as vegetable or animal matter. All materials containing 

organic nitrogen are valuable in proportion to their rapidity of 

decay, because change of form must take place before the nitro- 

gen can serve as food. Organic nitrogen differs in availability 
not only according to the kind of material which supplies it, but 

according to the treatment it receives. The nitrogen in the tables 

of analyses marked “insoluble in water” is organic nitrogen. 

Nitrogen as ammonia usually exists in commercial manures in 

the form of sulphate of ammonia and is more readily available 

than organic nitrogen. While nitrogen in the form of ammonia 
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is extremely soluble in water, it is not readily removed from the 

soil by leaching, as it is held by the organic compounds of the 

soil. 

Nitregen as nitrate exists in commercial products chiefly as 

nitrate of soda. Nitrogen in this form is directly and imme- 

diately available, no further changes being necessary. It is 

completely soluble in water, and ditfuses readily throughout the 

soil. It differs from the ammonia compounds in forming no 

insoluble compounds with soil constituents and may be lost by 

leaching. The “Nitrogen soluble in water’ of the tables 

includes both the nitrogen as ammonia and as nitrate. 

Phosphoric acid is derived from materials called phosphates, 
in which it may exist in combination with lime, iron, or alumina 

as phosphates of lime, iron or alumina. Phosphate of lime is 

the form most largely used as a source of phosphoric acid. 

Phosphoric acid occurs in fertilizers in three forms: That solu- 

ble in water and readily taken up by plants; that insoluble in 

water, but still readily used by plants, also known as “reverted ;”’ 
and that soluble only in strong acids and consequently very 

slowly used by the plant. ‘The “soluble” and “reverted” 

together constitute the “available” phosphoric acid. The phos- 

phoric acid in natural or untreated phosphates is insoluble in 

water, and not readily available to plants. If it is combined 

with organic substance, as in animal bone, the rate of decay is 

more rapid than if with purely mineral substances. The insol- 

uble phosphates may be couverted into soluble forms by treat- 

inent with strong acids. Such products are known as acid 

phosphates or superphosphates. The “insoluble phosphoric 

acid” of a high cost commercial fertilizer has little or no value to 

the purchaser because at the usual rate of application the quan- 

tity is too small to make any perceptible effect upon the crop, and 

because its presence in the fertilizer excludes an equal amount 

of more needful and valuable constituents. 

Potash in commercial fertilizers exists chiefly as muriates and 

sulphates. With potash the form does not exert so great an 

influence upon availability as is the case with nitrogen and phos- 

phoric acid. All forms are freely soluble in water, and are 

believed to be nearly if not quite equally available as food. The 

form of the potash has an important influence upon the quality 
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of certain crops. For example, the results of experiments seem 

to indicate that the quality of tobacco, potatoes, and certain other 

crops is unfavorably influenced by the use of muriate of potash, 

while the same crops show a superior quality if materials free 

from chlorides have been used as the source of potash. 

VALUATION OF FERTILIZERS. 

The agricultural value of any of the fertilizing constituents is 
measured by the value of the increase of the crop produced by its 

use, and is, of course, a variable factor, depending upon the 

availability of the constituent, and the value of the crop pro- 

duced. The form of the materials used must be carefully con- 

sidered in the use of manures. Slow-acting materials cannot 
be expected to give profitable returns upon quick growing crops, 

nor expensive materials profitable returns when used for crops 

of relatively low value. 
The agricultural value is distinct from what is termed “com- 

mercial value,” or cost in market. This value is determined by 

market and trade conditions, as cost of production of the crude 

material, methods of manipulation required, etc. Since there is 

no strict relation between agricultural and commercial or market 

value, it may happen that an element in its most available form, 

and under ordinary conditions of high agricultural value, costs 

less in market than the same element in less available forms and 

of a lower agricultural value. The commercial value has refer- 

ence to the material as an article of commerce, hence commercial 

ratings of various fertilizers have reference to their relative cost 

and are used largely as a means by which the different materials 
may be compared. : 

The commercial valuation of a fertilizer consists in calculating 

the retail trade-value or cash-cost at freight centers (in raw 

material of good quality} of an amount of nitrogen, phosphoric 

acid and potash equal to that contained in one ton of the fer- 

tilizer. Plaster, lime, stable manure and nearly all of the less 

expensive fertilizers have variable prices, which bear no close 

relation to their chemical composition, but guanos, superphos- 

phates and similar articles, for which $20 to $45 per ton are paid, 

depend for their trade value exclusively on the substances, nitro- 

gen, phosphoric acid and potash, which are comparatively costly 
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and steady in price. ‘The trade-value per pound of these ingre- 

dients is reckoned from the current market prices of the standard 

articles which furnish them to commerce. The consumer, in 

estimating the reasonable price to pay for high-grade fertilizers, 

should add to the trade-value of the above named ingredients a 

suitable margin for the expenses of manufacture, etc., and for 

the convenience or other advantage incidental to their use. 

For many years this Station has not printed an estimate of 

the commercial value of the different brands licensed in the State. 

If any one wishes to calculate the commercial value he can do so 

by using the trade values adopted for 1903 by the Experiment 

Stations of Connecticut, Massachusetts, Rhode Island and New 

Jersey.. These valuations represent the average retail prices at 

which these ingredients could be purchased during the three 
months preceeding March 1, 1902, in ton lots at tide water in the 

states named. On account of the greater distance from the large 

markets the prices for Maine at tide water would probably be 

somewhat higher than those quoted. 

TRADE VALUES OF FERTILIZING INGREDIENTS FOR 1903. 

Cents 
per pound. 

Wile coyedcirisshaucall er: ica Renee Naim PMc sl elg cid: « 15 

invamimonia salts 9.3 .c: sides eee eee 17% 

Organic nitrogen in dry and fine ground fish, meat and 
blood, and in mixed fertilizers. ... 17 

inviine bone) and) tankages {==> seer 16% 

in coarse bone and tankage........ 12 

Phosphoricyacids water-solubles cian. 3 sete ee 4% 

: citrate-soluble- . 2.0.20. oe eee 4 

of fine ground bone and tankage... 4 

of coarse bone and tankage........ 3 

of cotton seed meal, castor pomace, 

andeashestae sirets.cihi nee eee 4 

of mixed fertilizers, if insoluble in 

AMMONIA CltLate: 2). = Spee 2 

Potash as high grade sulphate and in forms free from 

Miutaate “(or chlorides ser aero ate eee 5 

AS MUU IAC: 22 eos Sele eee eee 2 ee AY, 
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The commercial valuation will be.accurate enough as a means 

of comparison if the following rule is adopted : 

Multiply 3.4 by the percentage of nitrogen. 

Multiply 0.8 by the percentage of available phosphoric acid. 

Multiply 0.4 by the percentage of insoluble phosphoric acid. 

Multiply 1.0 by the percentage of potash. 

The sum of these four products will be the commercial valua- 

tion per ton on the basis taken. 

Illustration. The table of analyses shows a certain fertilizer 

to have the following composition: Nitrogen 2.00 per cent; 

Available phosphoric acid 8.50 per cent; Insoluble phosphoric 

acid, 3.50 per cent; Potash 3.25 per cent. ‘The valuation in this 

case will be computed thus: 

RAK DOO), 6.80 Nitrogen, ; 
Available phosphoric acid, .8X8. 50, 6.80 

Insoluble phosphoric acid, Od < 4.50, 1.40 

Potash, - 15O 2.26, Ba25 

Valuation per ton, $18.25 

Since this rule assumes all the nitrogen to be organic and all 

the potash to be in the form of the sulphate, it is evident that the 

valuations thus calculated must not be taken as the only guide in 

the choice of a fertilizer. At best the valuations can only serve 

to show the approximate cost of the several ingredients contained 

in the fertilizer in question. In every case the farmer: should 

consider the needs of his soil before he begins to consider the 

cost. in many instances a little careful experimenting will show 

him that materials containing either nitrogen, potash or phos- 
phoric acid alone will serve his purpose as fully as a “complete 

fertilizer,” in which he must pay for all three constituents, 

whether needed or not. 

The results of the analyses of the manufacturer’s samples of 

fertilizers are given on the following pages. 
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DESCRIPTIVE LIST OF MANUFACTURERS’ SAMPLES, 1903. 

Manufacturer, place of business and brand. 

Station number. 

THE AMERICAN AGRICULTURAL CHEM. CO., NEW YORK, N. Y. 
2966) Bradley’s Akaline Bone and Potash.........ccs.seees seen cove : 
2112) Bradley’s Complete Manure for Potatoes and Vegetables ajejate 
2807) Bradley’s Complete Manure with 10% Potash ........cccccce- sccccccseccveces secs 

8a Bradley2si COvn  ENOSPM Ute auictreecieleleicieisl \elsccleicicleic: eelere) lelelelcieniale Sis le/a,efeYelecyes dio /svelmintetatete 
2111| Bradley’s Eureka Fertilizer..... ........... cleis/a(e) isiejeivirie(elayelejeliestoters alelatelelelslep ctercnetstereiere 
2322) Bradley’s Niagara Phosphate. ......... €\4\+\0/0\0{6)e/0/e/0\6/010,016/e/e{eleleia/s/erelal (el einetataretatatetstotereteiate 

2323 Bradley’s Potato Fertilizer...... eleliie!s/s\elej, lo[eje/e/nlele(e\eje'eie\ele\sialeletere reteteteleretaeteraneray ae aie raveore 
9394 |Bradloy2S) POLATOP MANU) ceiseielcciclaisiciciuincisic (clale) (6) ele etcieleleloiale/slelolalovetale iaeMe Tee aeraTeT a anata 
9395 ||Bradley7s 2k. a. SUpPSLphOSPHAte OL WLM .\<!0j0c1c\se1n'elae /elsicrerstslelole etree nee teteee ne aumento 

9596 |Claxrk?S | COVelB ay) SUBMLE) MOLtILTZONM steers croivieio\e\e/alela)a/a]sisiole slolelevelorelelelolevstalareteleratetareietetts aeletaios 
93907|\Clark?s Cove Bay, State Mentilizer, |G: Gi <elciciccicicicein'a ciciejs's ciel) eleieiereratereieleleteineleimeieiets 
1219|Clark’s Cove Bay State Fertilizer for Seeding DoWn..............e.e+seeceecseecs 

2390|Clark’s Cove Defiance Complete Manure......... «6 « ceceevses « ccccses cscccess 
9565|\ClarkisiCoverGreat Planet) Mamure, Ave Alc cc) cc :sierele (oleic cielere/aicleleletelctateteneteterntarere terse manent 
2328|Clark’s Cove King Philip Alkaline Guano........... BECO arCKOcUOOOUGE dO coodbone 

Mis Clank?s| COV.e) ROLAtO MELEMIZ CL islets. uilelei)-le\eleluclelele\aleinaielslolsiolaleloilt stemmetstey= SagunndUCar 
2779|Clark’s Cove Potato Manure.........seeceeeee- sees BbaVCOTOOOOOUUOS soccccK al reload stave 
1607/Cleveland Fertilizer for All Crops ... ...... ... ola Jelele\e ois\eioiedelejeleracestetaterstarertteteete 

9750)/Cleveland High Grade Complete Manure .....2. 2. .cccecscccccccccccunscie, soccacee 
9299/Clévieland Potato wBhOsSpHate ice cccl cicleticisicielclemleliell cle elclenicieleccteieeeeetenertneereiniee 
2109|Cleveland Seeding Down Fertilizer.... 1.0... ccce sees cece seccc-cosves sovcccece 

9330| Cle VelandsSUpeLPHOSPH A! ceterciicicisiccielsuievercie (te clsieliteleltie)eleitelelctelalateletatalerstetelebeteietonmeteretstete 
9337S CrockeLr:Sze COMM PNOSPIVALE 1210 «cise tra clavelaletetalet nielcielclerelatelslelemeteleleieeicieieicteticteiene Hdasnoda 
2332|‘‘Crocker’s’’ Grass and Oats.... ........6 aielelelelaiie[afelsxereioine\ereinteretsitelete vYalatuluitayeletatetelolstoerete 

2333|‘‘Crocker’s”’ New Rival Ammoniated Superphosphate .........cceeceee secvecees 
9566|\Crocker?s?2 Potato; Hop and TODACCO)- cecwes ce ieecseieo) Cals) elon nieleteteretelotele telomere ietere 
2795|‘‘Crocker’s” Special Potato Manure........... aie) sloleiase/elaveevelsvalejelevstnietetereisintatetceteeaetatatetete 

2967|‘‘Crocker’s”? Aroostook Potato Special ..........ccccccccccs coccvcccescoss sooveconc 
DIAC CrOCKEISsa SUP Cll Oleic cei ereelsielicielelemisicisteteleretaiel Reraieleteeleleisiaictetore ie eal temmetetets nevelecetsiete 
2567/ Cumberland Guano for All Crops ......-....02ccceccccsccccces eereeecs BOOS) ceood 

9554) Cumberland LotatoMertiliZerceciciecesice cetiecsiecihicenideice cee eC nee eee merteee soo 
1395| Cumberland Seeding Down Manure...... . gdoanoo,-onGbondosnocceconsaddC Gd0b oa 64 
9337| Cumberland SUpPerphospHate. (ite ciccl-ciscisi<l cleislslcleleloie/sclele'els\eleisloietefennerelstemterslotemisteteters 

2377,Darling’s Blood, Bone and Potash.............65- Potalolalsialoterelelsrstevolateteletotetaiaiete tele tertertere 
1930|cGreatmbhasterneGemenaliye inc sewles aleleiicleteloilclelsielelainielelereielstclereleleleteteleisioteelarete teteinteteneteetae 
1231/"Greatibastern?2 Grassran Gi O ats: jeri veicieiisisio) ereleierol itelaielelel alclevels tele olatamiea mere eters 

2395 ‘‘Great Eastern”? High Grade Special Potato Manure............. POPSET APY 5 2 in 
2381|“Great Kastern” Northern Corn Special. .< sce... ccccccecce «nee cvicitice) eineleseiices 
DEsiSGreab WAStern LOUAtO MAMUMTe lacie cei-leleietsiciajelelciererelaioiletelelaietalereheleiiielereretetereteteeteamemmets 

2781| Figh Grade Fertilizer with 10% Potash .... ......:cc.cecccesccssvcs-se-csere oF 60 
2369|Otis’ Potato Pertilizer....... ....csececeeesecssceeces oe sevsces ws wlaleieieje) (elelele eeeesere 
9380| Otis? Seeding Down MerjbiliZere) acciecclcnisiclclsls) <jelclele ‘s\eie)) Hleleielelelorelsleleleleial=letermiare aletetatators 

D368 OLISy SUD CLDNOSPH Awe elctereleYolelersrelelecaiereielolelelteleelel teteloleiaveletelelowsicinistersisratetetere Hpacdescsaso0 
2782|Pacific Dissolved Bone and Potash..... .......0 see. seveccccces soc; doounsaa Goo 
QBaSIPACITICIGLASS ANGIGT AIM PH ELE Clee aclu tele) clalelsieiclalelciavelei-ieteraieleieteionmiclolereunertieteiteteametetetetare 
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ANALYSES OF MANUFACTURERS’ SAMPLES, 1903. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

8 Total. Available. Total. : 

A E < = 2 Z 
5 =| o . . o o o 
q c= | © o os © o cD) ov 
q o,/2 : = o & Q : = zl = Zs = 
Si Bet ei = a al eee eo See s = ¢ 2 

BMGs | a iis |S |2 2/8/22 8 | 
3 | ae |) SE Rema BN ES WS Gr Ee WS & | o 

% % % % % % % % % % % 
2966... ..- Ls ae cea - 6.27| 4.51| 2.60] 10.78] 11.00] 13.38) 12.00]| 2.01] %.00 
2112 1.06) 2.40| 3.46] 3.30|| 5.36] 3.32/ 1.51| 8.68] 8.00] 10.19] 9.00|| 6.91] 7.00 
9807, 1.99] 1.31] 3.30] 3.30|| 3.59] 3.19! 2.44| 6.78] 6.00) 9.22| 7.00|| 11.20] 10.00 

2321 0.66) 1.42/ 2.08] 2.06|| 7.05] 2.55] 2.56] 9.60] 8.00] 12.16] 10.00|| 2.01] 1.50 
2111 0.11; 1.06| 1.17/ 1.03|| 5.93} 2.35] 1.53| 8.28] 8.00| 9.83] 10.00|| 2.32} 2.00 
2322 0.40 0.64; 1.04| 0.82|| 5.41] 3.15| 1.3] 8.56| 7.00) 9.94] 8.00|| 1.49] 1.00 

2323 0.77| 1.22) 1.99] 2.06|| 5.74] 4.74/ 2.54| 10.48] 8.00| 13.02] 10.00|| 3.17| 3.00 
2324, 0.81| 1.58) 2.39| 2.50} 2.89] 3.80| 3.18] 6.69] 6.00| 9.87| 8.00|| 5.15) 5.00 
2325 1.10| 1.36] 2.46] 2.50|| 6.74] 3.16] 1-80| 9.90] 9.00| 11.70] 11.00|| 2.68] 2.00 

2326) 1.14) 1.32; 2.46] 2.50|| 7.26; 3.08) 1.80| 10.34} 9.00) 12.14) 11.00)| 2.35] 2.00 
9397/ 0.62} 1.40] 2.02] 2.06|| 7.21| 2.42) 2.36) 2.63] 8.00] 11.99] 10.00|| 1.95} 1.50 
1219|...... ae 2.33] 1.03|| 7.18] 2.55] 1.89] 9.73| 8.00) 11.62 10.00|| 2.59] 2.00 

9390| 0.40/ 0.68| 1.08| 0.82|| 5.24] 2.74| 1.48) 7.98] 7.00] 9.46) §.00|| 1.59], 1.00 
2565| 1.88| 1.52) 3.40| 3.30|| 5.20| 3.01| 1.96| $.21' 8.00] 10.17| 9.00|| 7.43| 7-00 
9398 Me 0.68] 1.11) 1.03|| 5.71] 2.67| 1.47| 8.38] 8.00] 9.85] 10.00|| 2.12) 2.00 

2778] 0.91; 1.03] 1.94) 2.06|| 6.49| 5.31| 0.40| 11.80/ §.U0| 12.20| 10.00|) 3.35] 3.00 
2779] 0.56] 2.11] 2.67) 2.50|| 3.96| 3.03) 3.49] 6.99| 6.00| 10.48] 8.00|| 5.59] 5.00 
1607|....- | ee 1.48] 1.03|| 6.71] 2.16) 2.35] 8.87] 8.00! 11.22] 10.00|| 2.42] 2.00 

1 

2780| 2.02} 1.21] 3.23) 3.30) 4.96] 3.41| 2.27) 8.37| 8.00! 10.64| 9.00|/ 7.53] 7.00 
9329| 0.62| 1.34] 1.96) 2.06)| 5.95| 3.99) 2.74/ 9.94] 8.00| 12.68) 10.00|| 3.03) 3.00 
2109| 0.11! 1.06] 1.17/ 1.03|| 5.79] 2.89] 1.97| 8.68] 8.00| 9.95] 10.00|| 2.20] 2.00 

i | 

2330/ 0.66/ 1.40| 2.06] 2.06|| 7.17| 2.35! 2.62/ 9.52! 8.00) 12.14) 10.00|/ 2.03) 1.50 
9331| 0.26| 2.06] 2.32} 2.06|| 4.52| 3.63| 3.87/ 8.17| 8.00| 12 O4|...... 2.96| 1.50 
2332|....-- 2 au 9 ea a 7.54| 4.98] 1.79] 11.82] 11.00] 13.61| - 2.03} 2.00 

9333| 0.23| 1.14] 1.37/ 1.03|| 4.82] 3.70] 2.47] 8.52] 8. || 2.12] 2.00 
2566] 1.10/ 1.10} 2.20/ 2.06|| 5.98| 2.07/ 2.68] 8.05| 8. 3.34| 3.00 
2795| 2.01) 1.30/ 3.31] 3.29|| 3.84| 3.29] 2.341 7.13] 6. 10.80) 10.00 

2967| 0.81] 1.29] 2.10} 2.06|| 5.17| 3.33] 2.03/ 8.50]. 8.00| 10.53)...... 6.61] 6.00 
2335| 0.10| 0.96| 1.06] 0-82|| 5.19| 3.87) 2.11/ 9.06] 8.00] 11.17|.. ... 2.12} 2.00 
2567; 0.03| 1.23) 1.26) 1.03|| 6.22] 3.00) 2.49, 9.22] 8.00) 11.71 10.00|| 2.25) 2.00 

2336] 0.72| 1.34] 2.06) 2.06|| 6.13| 4.17| 2.33) 10.30] 8.00) 12.63/ 10.00|| 3.38] 3-00 
TEeElloooao. leoden 1.16| 1.03|| 5.82| 1.98] 2.11] 7-80| 8.00] 9.91] 10.00|| 2.93/ 2.00 
2337| 0.56] 1.38] 1.94| 2.06|| 7.01] 2.38] 2.55) 9.39| 8.00] 11.94; 10.00|| 2.35| 1.50 

BET Hlaccace 4.21] 4.21] 4.10|| 6.47| 1.27] 0.26] 7.74] 7.00| 8.00| 8.00|| 9.01] 7-00 
PN occnoelGonaee 1.10 0.82/| 0.69] 9.25! 2.26 9.94) 8.00. 12.20)...... 4.721 4.00 
PAI scocuid lecoocalkeoaeaae ... || 4:11) 6.88! 4.08] 10.99] 11.00] 15.07|...... 2115) 2.60 

| 

2395| 2.38| 1.00| 3.38| 3.29|| 4.87, 3.25| 1.86) 8.12] 6.00] 9.98|...... 10.64) 10.00 
9384| 0.42| 1.84/ 2.26) 2.06|| 5.02| 4.60] 2.35] 9.62/ 8.00] 11.98|...... | 2.26) 1.50 
2568| 0.85| 1.23 2.08} 2.06|| 5.92| 2.31| 2.76] 8.23] S.00] 10.99]... .. 3.37| 3.00 

2781| 1.50| 1.03| 2.53| 2.40|| 5.82/ 1.76] 2.63] 7.58} 6.00| 10.21, 7.00|| 10.44) 10.00 
2360] 0.77| 1.22| 1.99] 2.06,| 5.68] 5.03} 2.42/ 10-71] 8.00| 13.13) 10.00|| 3.20 3.00 
2380| 0.49| 0.62] 1.11| 1.03|| 5.46] 2.89] 1.35| 8.35] 8.00| 9.70) 10.00|| 1.56] 2.00 

2368) 0.68) 1.38] 2.06) 2.06|| 6.94] 2.92] 2.43| 9.86] 8.00] 12.29) 10.00|| 2.16 1.50 
DG) aM lesan |S sock: ...-|| 5.98] 4.81] 1.91/ 10.79] 10.00] 12.70] 12.00|| 2.43| 2.00 
2338] 0.42) 0.64] 1.06| 0.82|| 5.46) 3.01| 1.43| 8.47] 7.00] 9.90 8.00)| 2.99] | 00 | , 
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DESCRIPTIVE LIST OF MANUFACTURERS’ SAMPLES, 1903. 

Manufacturer, place of business and brand. 

2569| Pacific High Grade General Fertilizer ........--- ..06- cs-eeersees sie! sw ’rraie[oletetnarals 
2339) Pacitic NobsqueiGuanOss.. je. cecee coccc--cesnc vies Bielele.staloleletaynreretete ODEON UO’ ssteiiavets 
2340) Pacific Potato Special......:. ....... . Be One dOHBOOU \OO0b" Yea Lorentdleicrarate AGOHUAOT Me ooete 

2342|‘*‘Packers Union”? Animal Corn Fertilizer ........ Jiss.eeeseee oedeccveidem selaceane 
2343|‘*Packers Union”? Economical Vegetable Guano............. «+. aielelo/uie otelelela ttotaitareie 
2571|/*Packers Union” Gardeners Complete Manure...... .. 2. sees BDOCMCOCOUOIG. COL 

2344/"Packers Union” Potato Manure...... ........ av sis lele:o-« shnjatofe)statelels(elemalete steel imatetatay 
2345|‘‘Packers Union”’ Universal Pertilizer.........cceess. sesvereee nie ele]sravermteyetelaeye 50050 
1619|‘‘Packers Union”: Wheat, Uats and Clover Fertilizer <2... ..c:ssesseee. scores 

2393| Quinnipiac Climax Phosphate for All Orops.......:..+.. ‘ S 
2347|Quinnipiae Corn Manure......... .......- SibeleterTorere Giweleis. « cloretcie rarenoayearelers 
2572|Quinnipiae Market Garden Manure..........--..e0ee cc ccsresscecs 

2573|Quinnipiac Mohawk Fertilizer.-.: ....se..ees cocese-- FASE OOO Ida. doccouts eter 
2349] QUINNIPIAC ROLATOMNUG MUN Gee retemistelatcls statereletel-fovelelenvelcloistaleielaitvetei ele BEOOS codoUCcGOe dood 
2350|Quinnipiac Potato Phosphate .... ........200 seesceceee sessces slfelerelale saieleeemterers 

| 
2351 Quinnipiac Seeding Down Manure..... Soo0bbd SwaubeoooGDoe GbaGbocbn ale ion clereveretarsiate 
268d | REAAESIM ALIN CLSTIE TET Ge sleleilerelsielsiwieieielateisieten clateloisieral-velateielatetaterers poD0D. 6 poudcooUNOADS eelete 
2502) REAQZS: ke O CALO MMA MUI li rerevelsiele)<joluis\cleletmraielelelelel=ts afalekoloterstelelatcrareferpete syeteloreisteteteraitetateteterets 

IGETo MENUS) Les Ceel TECCTENIO) RyoKerOrWls Goocooodos dd Bo ooUUdecnDOGoOGKDSS osCodsaGuGS coc 
1397|Read’s Standard Supernhosphate...... .... se... ate go0bbS0400 Hooubauncosdcoses 
2354) Read’s Sure Catch Fertilizer ...... ..-......- fe) ltaltlatelo}a/alslela)<hikelaheteteletetatstetstateietta tet totais 

2355|Read’s Vegetable and Vine Fertilizer ............ ...... OUND OCODOdCbUD. Gut) cone 
2341|/Soluble Pacific Guano.....- ....... s2.. se. & anboogLS Gonbuceacs sielelefoMtatslelofereterttatele 
1414)Standard A Brand................ SY ond S0nn6 coUdoooOUCODOObUN OseooC eleloialstalete pe ratatoiste 

2574|/Standard Bone and Potash ..... ........-.0+- gio .0 coCC cielole’s, ojeiatelo)inelelatemmetatays(etoemetstetate 
2394|Standard Complete Manure..... ........ JoovogdaodagaceD GOOCH .c eleleleljebetelereteneratede arate 
2361/Standard Fertilizer...... hoo aocbdatenoNonddd eoondsac noooooda6ds HOLOAD GoboGbes aoc 

2362/Standard Guano for All Crops..-....-.-- Su dcita gabon cee cess ds pelo ae aes 
2363|/Standard Special for Potatoes..........1-..cesceee cocccsescce coe AReoOLGdOUG coOCGOD 
2364, Williams and Clark’s Americus Ammoniated Bone Superphosphate.-.-.-.+.+++ 

2365) Williams and Clark’s Americus Corn Phosphate.....-.:.22 . ceeeesceceecereecsee 
2576) Williams and Clark’s Americus High Grade Special eeteetetteter= eeietoters SOND ROOaTOseUE 
2366| Williams and Clark’s Americus Potato Manure.. SEDECIOOUED aobodadodacon Ocac 

2375| Williams and Clark’s Americus with 10% Potash........- 2. ssecce seeceee vesece 
1236; Williams and Clark’s Royal Bone Phosphate for All Crops. ---sseeeseeeeeeeee 

THE BOWKER FERTILIZER CO., BOSTON, MASS: 
2579| BowKer’s Corn Phosphate. .... . .- ..... ....0... 50¢ 600060 6 abodobddn c60000 sie\ateleie) je 
2580| Bowker’s Eariy Potato Manure.. ..-.. ....--es eee eeee cere cee cee cece e tees cee 
2581/ Bowke1’s Farm and Garden Phosphfte ............. .. cece es cece cer eeceeens Ceceees 

2582) BowkKer’s Hill and Drill Phosphate.. sddeouood G seoddaG doo coogosS dccadad00 
2584 BOwkerssotash) BOMCrarcteemeciiteltileteiron elseteoe eta icieletste cobodaooD 26 bo casodeeooocdD 
2585| Bowke1r’s Potash or Staple Phosphate Bete crores 600 cagoo00DDbOD COUN gudoocuce on0c 

2586, Bowker’s Potato and Vegetable Fertilizer........... boganago0 660 ono coobuodc noe 
2587| Bowker’s Potato and Vegetable Phosphate...... Q 60000 Goconccod -a0¢ Paletotototaleleralstere 
2585||BOWKEl2S 51x: Per Cent Mer biltZ Cian ciclo elcialelviclelelola\olo)oicicioie) b lotelatolelole\elalantetolotetalelatetatetetelelsts 

2589) BowkKer’s Square Brand Bone and Potash............  ...-- pooedaooesccoocden soos 
2590) Bowker’s Sure Crop Phosphate ......... gooougccose DEDOOOOUGTOCEAODUD DOG KNeu-s0cC 
2591) Bowker’s Ten Per Cent Manure......- 2... 0. s-coccscsee vee ac[srolacteleisteteteterotetey= 
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ANALYSES OF MANUFACTURERS’ SAMPLES, 1903. 

NITROGEN. PHOSPHORIC ACID. POTASH, 

8 Total. Available. Total. 

5 5 3 ; ¥ % g 
a |e | SS eke 2 2 2 

° o pe . ¢ . a S| 

Sleelesl tie i/o) ei/2lel|2)/e)a2i es 
SB iBS|s2/ 5 3 5 > e) 5 a 5 3 5 oe 
8 oe | 2s So f=} i) o He } 5 S 5 Ss 5 
oD |ne | Se | & O n fs = fy D ty iG) fy oO 

/o % % % % % /o % % % % % 
2569| 2.13) 1.41) 3.54) 3.30|/ 5.15) 2.92) 2.14} 8.07] 8.00) 10.21) 9 00|| 7.18] 7.00 
2339} 0.40| 0.66) 1.06] 1.03|| 5.52) 2.66] 1.63) 8.18] 8.u0| 9.81) 10.00|} 1-97) 2.00 
2340| 0.76] 1.34) 2.10) 2.06|| 5.69) 4.27) 2.70] 9.96] 8.00] 12.66) 10.00|| 3.15) 3.00 

2342) 0.31] 2.10) 2.41] 2.47|| 5.64] 3.22) 3.46] 8.86] 9.00] 12.32]...... 1.91} 2.00 
9343} 0.26] 1.47) 1.68] 1.25|| 4.65] 2.55) 2.15] 7.20/ 6.00] 9.35)..... 3.59) 3.00 
2571| 1.38] 1.16] 2.54| 2.47|| 5.58/ +0.47| 2.06] 6-05) 6.00] 8.11) ..... 10.99] 10.00 

2344) 0.96] 1.10) 2.06] 2.06|| 4.85) 3.16] 1.85] 8.01] 8.00] 9.86). 6.54| 6.00 
9345| 0.25] 0.96] 1.21] 0.82// 6.05} 3.22) 1.46] 9.27! 8.00] 10.73]...-.. 5.04| 4.00 
TAO) Goons laeanee Geena Sete ssanvallansec: 1.20] 10.92) 11.00) 12.12]...... 2.39] §2.00 

2393} 0.39] 1.06] 1.45} 1.03|/ 5.10) 3.54) 1.63] 8.64! 8 00| 10.%7/ 10.00|| 2.91) 2.00 
2347| 0.67] 1.38] 2.05| 2.06|| 6.69] 2.63) 2.41] 9.32) 8.00] 11.73] 10.00|| 1.95) 1.50 
2572| 2.19] 1.39] 3.58) 3.30]| 4.23] 4.67) 1.47] 8.90} 8.00! 10.37} 9.00|} 7.57] 7.00 

2573} 0.03] 0.83) 0.86) 0.82); 2.60) 4.87) 3.86] 7.47| 7.00] 11.33) 8.00)| 1.58} 1.00 
2349| 1.03] 1.50) 2.53) 2.50)| 2.55} 4.03) 3.06] 6.58] 6.00) 9-64) 8.00|| 5.15} 5.00 
2350| 0.74] 1.30] 2.04) 2.06|) 5.61| 4.71] 2.36] 10.32) 8.00| 12.68] 10.00|| 3-34) 3.00 

2351| 0.39] 0.64) 1.03] 1.03|) 5.44) 3.14) 1.46] 8.85] 8.00] 10.04) 10.00|| 2.61] 2.00 
2783| 0.81] 1.05) 1.86] 2.06|) 6.41] 2.92) 2.49] 9.33/ 8.00) 11-82| 10.00|| 3.33] 3.00 
2352} 0.421 2.28] 2-70! 2.40/| 4.59) 1.89) 1.25] 6.48] 6.00) 7 73) 7.G0|| 10.94] 10.00 

TED Goosoallsbedo 1.20] 0.82|| 3.39] 1.55) 0.54! 4.94) 4.00] 5.48] 5.00||- 8.35] 8.00 
1397 1.15) 0.82|| 6.50) 1.73) 0.92| 8.23) 8.C0| 9.15] 10.00)|| 4.33] 4.00 
GET Cound locotan| Meee Seen 4.46] 5.17) 1.58} 9-81] 10.00} 11.39] 12.00) 1.91] 2.00 

2355| 0.32] 1.80| 2.12] 2.06|) 5.94) 2.25) 1.38} 8.29] 8.00] 9.67] 10.00||. 6.35} 6.00 
2341] 0.52] 1.46) 1.98) 2.06|| 6.72] 2.72) 2.32) 9.44] 8.00] 11.76] 10.00]) 1-91] 1.50 
VV sooo lleoowas 1.33} 0.82|| 4.84) 3.08! 1.96] 7.92) 7.00! 9.88] 8.00|| 1.71] 1.00 

OFS so qaallaoduetl aeel aees 7.66; 2.60) 1.96| 10 26) 10.00] 12.22] 12.00|| 2.08) 2.00 
2394) 2.40) 0.90| 3.30) 3.30/| 7.02) 1.99) 1.04) 8-81) 8.00] 9.85] 9.00|| 7.56] 7.00 
2361} 0.60) 1.42| 2.02) 2.06)| 6.82) 2.43 2.55, 9.25) §.00] 11.80] 10.00]| 2.01) 1.50 

2362| 0.37| 0.70 i.07/ 1.03]; 5.31/ 3-03] 1.44/ 8.34! 8.00] 9.74] 10.00|| 2.10} 2.00 
2363| 0.82) 1.20) 2.02| 2.06|! 5.65) 5.16! 2.40) 10.81] 8.00] 13.21] 10.00|/ 2.93! 3.00 
2364| 0.95) 1.82; 2.27) 2.50|| 6.72) 3.08] 1.94) 9.80; 9.00) 11.74) 11.00)| 2.35) 2.00 

2365) 0.56) 1.42) 1.98) 2.06]| 6.75) 2.85) 2.29) 9.60] 8.00} 11.89] 10.00|| 1.95] 1.50 
2576] 2.15) 1.39) 3.54| 3.30// 3.80) 4.10} 2.15) 7.90} 8-00] 10.05] 9.00|| 7-48| 7.00 
2366| 0.64) 1.32] 1.96] 2.06] 5.52) 4.89] 2.23) 10 41] 8 00) 12.64] 10.00|| 3.03) 3.00 

2575| 0.96| 1.18] 2.14) 2.40|| 4.18) 2.29] 1.67) 6.47| 6.00] 8.14] 7.00|| 10.62) 10.00 
236 eee er lessen 1.26}. 1.03|| 6.20} 3.11] 2.23) 9.30] 8.00] 11.54) 10.00]! 2.26) 2.00 

2579| 0.40| 1.14) 1.54) 1.50)| 2.27) 5.90} 2.19]. §.17] 8.00) 10.36] 10.00|| 2.52] 2.00 
2580) 1.19] 1.95] 3.14) 3.00] 3.57| 3.49] 2.23) 7.06] 7.60) 9.29] 9.00|| 7.33) 7.00 
2581) 0.52 1 16) 1.68] 1.5u|| 2.30) 6.62] 2.50) 8.92) 8.00) 11.42] 10.00|) 2.80) 2.00 

2582} 0.71| 1.73] 2.44| 2.25|| 3.27) 5.48] 2.76) 8.75} 9.00] 11.51] 11.00|| 2.16] 2.00 
2584) 0.90|. .---| 0.90| 0.75|| 3.05) 1.93] 3.03) 4.98] 6.00] 8.01] §.00|| 2.10) 2.00 
2585 0.18) 0.74] 0.92| 0.75|| 1.69) 6.43] 2.15) §.12] 8.00] 10.27] 10.00/| 3.37] 3.00 

2586| 0.61| 1-73] 2.34| 2.25|| 7.26| 2.32| 0.83) 9.58] 9.00] 10 41) 10.00|| 4.30] 4.00 
2587| 0.30) 1.18] 1.48] 1.A0|| 2.28} 6.79] 2.31| 9.07] 9.00) 11.38] 11.00|] 2.32] 2.00 
2588} 0.35) 0.65} 1.00) 0.75|| 1.39] 4.82] 3.05) 6.21| 6.00) 9.26] 9.00|| 6.48) 6.00 

2589} 1.03) 0.81] 1.84) 1.50|| 1.04] 3.68] 7.10) 4.72] 6.00) 11.82) 12.00}; 2.34) 2.00 
2590|....-. 0.78| 0.78! 0.75|| 3.16] 6.12] 2.31) 9 28] 9.00] 11.59] 11-00]/ 2.36] 2.00 
2591] 0.17) 0.69] 0.86) 0.75|| 1.29] 3.92] 1.99] 5.21] 5.00) 7.20} 7.00|| 10.34] 10.00 
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DESCRIPTIVE LIST OF MANUFACTURERS’ SAMPLES. 

) 
= 
5 Manufacturer, place of business and brand. 

g 
~ 

§ 
7) 

2982] Maine State Grange Chemicals.......6. sceccsceees cece 0}: ,0/0(0 clot dale ofale le eteforeniareleeernoneTt 
2983) Maine State Grange Potato Manure .......seceeseeeee. sevceeennes SOnioourouce ony 
2593|Stockbridge Corn and Grain Manure ............ AOUCUDNOOO, Coonu cococteoGe cqov"0 

2694|Stockbridge Potato Manure 2.2.2.2... oc. cccvcccvnve-sesscccnce aiaielalelifsteie Heboscon 
2595 piocebrd O SCEGIN SUDO WAN ML ANUING eicrecicielcleiclelei= atoreleleleleleieie lela! ete lecajeteletelelatntatetetetelenat imine 

RANK COE CO., NEW_YORK CITY, N. Y. 
2806) EB. Renae Coe’s Celebrated Special Potato Fertilizer.... ...eseeeees alctelefelestorslateterive 
2797|E. Frank Coe’s Columbian Bone Superphosphate .......-.+..+++ CadbnoyeoouponHoe 
2796 E. Frank Coe’s Columinbian Corn Fertilizer . ....... cee seeceeeseeeeeees oth a0oe isis 

2798|E. Frank Coe’s Columbian Potato Fertilizer...... 60. .cecee ce ceesseeseeres cece 
2799 EK. Frank Coe’s Excelsior Potato Fertilizer ....--....ceececeesscceecees eletelelteetaneye 
2805| E. Frank Coe’s Grass and Grain Special...... .- guascdgaggKbE doc ejOdoOG) Ofsouo0sueKUdE 

2800 E. Frank Coe’s High Grade Ammoniated Bone SITIES stelle) ieleloretatetclolals 
2801/E. Frank Coe’s High Grade Potato Fertilizer ....,...ceeeee ceeeeeceeeee Sioteistatale ote 
2802|E. Frank Coe’s New Englander Corn Fertilizer .... «2 1+ secceeceecese siein(eleig sie : 

\ 

2803|E. Frank Coe’s New Englander Potato Fertilizer...... .. .......+. . es teccceseese 
2808|E. Frank Coe’s Prize Brand Grain and Grass Fertilizer.........0:se05 we coneees 
2804) KH. Frank Coe’s Red Brand Excelsior GuanO ........65 seceecesecsee aoe sieleraiatetetels 

DEERING PACKING CO., SACO, ME. 
ISO ELLE CLIONGMEL UI IIZ Clavemicictelelereiclerebieteteteleveleteven leteleletelaleleteletetelaielotersictsidkeleloloteleisteteteteteterats alaterforaraia 

FERNALD, KEENE &.TRUE CO., WEST POLAND, ME. 
2809/Fernald, Keene & True’s Sweet Corn Manure. conde ics-s ine eee niatsterstelels 

WALTER G. FOSS, FOXCROFT, ME. 
DiSGiINew, ManketMertilizen sie scccccrlcisce leticlelel wit wrele clelcievelelcievelelste colomretolmetctelotetarenstaleleteters 

LISTER’S AGRICULTURAL CHEMICsL WORKS, NEWAEE, N. J. 
2971) Lister’s Oneida Special ..... .-..-0.. 2 se.e- Onde 0bbaTOo = OO 
2TOlASCELS IO CATO MMIATIIIT Oiarcictelcislll st clelelo\-l felemislaloil telelole\alolalers|clalitsielsisielerelaaietts po0e8dc qo000 2n0C 
2969||Lister’S | SpPeCial COLUM cele ccie-\eicteinlels101s\<leln1-\e)< e101") s/ele) (elelele Housde cbddbunnde HD0000 ccooNse 

2970) Lister’s Special Potato......-..--.15- oe esee tleialelolels|elelerelal iinayevelelelctltciat=fellsteteratetetote S00¢ 
LHL WASte7S| SUCCESS MET bWIZ eM). (0) elejeiclelsleleieicleielclsieleletere)einielel iciele Yop aooa0as Gatooedod o000 
2968 Lister’s Pure Raw Bone Meal slelolejofaleleleealeloteleetelepil ofeletetcloieteletsieleleleleteietetetetet-tetetere Motel telaleiatels 

LOWELL FERTILIZER CO., BOSTON, MASS. 
LSTA Siwitts vowel lPAmim al Brana ieccleeicietelelercreleelerclereiololeieleolelarelelcieietaieeieleletoriitntetete (eo mmctate stores 
ISTO Swatt:SMVowellaBoOme WHEL bili ZeTcretcioleieicisie(clel leleieteaelsielolelelereleral|s/ela/euielateletateleitetstelctetaa St=00 
1876|Swift’s Lowell Dissolved Bone and Potash........ cccreececesceccerecs eevee ence 

2386|Swift’s Lowell Ground Bone ..... ......2206 os. SddoUO00G0G OoGGGCUSd Oo GodcodVoDCCS 
2387 SwaAlh: Seow ell OtALO PM AMUITC a cleisrol oinle) lelatsloleleislo/«/clelelerelelelalete\la ni mrelalamtetteleterseaite l= Me nianeters 
1877 | Switt?s Lowell Potatoi Rhos pHate le <j <1 crlele! a) cielo \ejelsirilielelelol tolelolelotelelelnialal=tetalchelatels 50 

| NATIONAL FERTILIZER CO., BRIDGEPORT, CONN. 
1885|Chittenden’s AlnmoOniated BONE...........sceccccrecccccce sans coce-ee Seeesteeiterete 
1§86/Chittenden’s Complete Fertilizer ...-.....0. Secccccee oc ceccsccccercrce secs o-sses 
29/8 Chittendenzs Matiket Garg eMic-ier jaielllciorelol (elelelelelelaleielaiylelelclelelaielaiatelokeieisietsieteleieelsietetiaieisters 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 
2378|New England Corn Phosphate .......0.22.0-. secerccccesocccce-co-e- etertcteeiattaeietere 
2379|New England Potato Fertilizer ........... «2 sccsssoe oe dottno0 cond voDdtocno SoD 
2788|New England Seeding Fertilizer ... .......-c20-  sececesee oe: SOGOOL COCOLOOUOCE 

EDWIN J. PHILBRICK, AUGUSTA, ME. 
LESS Phil brick S Mer Uli Zea etemeicrelelstelare cleieeiocielereciolelotelelelelotetetetetetateto]=ie ate mielele teeta mat mare 

| 
i 



FERTILIZER INSPECTION. ay 

ANALYSES OF MANUFACTURERS’ SAMPLES, 1903. 

Station number. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

Total. Available. Total. 

a cs rc 3S S 
o 5 : o vo o 

Ee |e 2 'c C g 2 Pe 
5 2 fe) . = . . co 

= 3 ls 5 S a S rc FI hes | ZS BI 
20 |30 q ba a2 o = | a =| H | Fe 

ec(Sals Pe We Se Bele ele pe } 5 5 
eelSb |e Oo Peay eae ee ie | 

% % % “ % % % % % % % % 
0.38} 1.04) 2.42) 2.50}| 4.35) 38.70) 4.90) 8.05) %.00) 12.95) 12.00 4.41] 4.00 
0.93} 0.50) 1.43) 1.50 6.33} 2.80} 3.88) 9.53) 9.00) 13.01) 12.00]| 12.59) 12.00 
1.29) 1.97) 38.26) 3.00]| 3.51) 1.59) 2.04) §.10) 7.00} 10.14) 9.00}| 7.24] 7.00 

1.32} 1.88! 38.20) 3.00|| 2.57) 3.54) 2.27) 6.11) 6.00} &.38] 8.00|| 10.34} 10.00 
0.79) 1.69} 2.38] 2.25 2.97| 2.88) 4.24) 5.85) 6.00} 10.09] 10.00}| 10.04} 10.00 

1.26} 0.62) 1.88) 1.65 7.34; 1.19) 2.71) 8.53) 8.00] 11.24! 9.50 4.73] 4.00 
0.63} 0.56) 1.19) 1.20 6.03} 2.50) 2.70) 8.53) 8.50] 11.23] 10.00 3.90, 2.50 
0.60) 0.74) 1.34} 1.20 7.29} 2.77) 2.53) 9.46) 8.50; 12.01] 10.00)| 2.98] 2.50 

0.54) 0.86) 1.34) 1.20 6.30) 2.16) 2.49) 9.46) 8.50} 11.95] 10.00 3.08) 2.50 
1.46} 0.96) 2.42) 2.40 6.03} 1.97) 2.22) 8.00) 7.00! 10.22} 8.50 9.35} 8.00 
0.07; 0.78; 0.80! 0.80 6.73} 2.57) 2.81| 9-30] 8.50] 12.11] 10.00 2.28) 1.50 

1.02; 1.06; 2.08} 1.85 6.76| 2.26) 2.30; 9.02} 9.00) 11.82) 13.00 3.09} 2.25 
1.68 0.92) 2.60} 2.40 ol5|e Webs a2) 8.68) 7.50} 21.44) 8.50 6.48] 6.00 
0.63) 0.70) 1.33} 0.80 7.15) 2.42) 2.60) 9.57) 7.50) 12.17) 9.00 3.11} 3 00 

0.37) 0.66) 1.03) 0.80|| 6.09} 2.36) 2.78) 8.45) 7.50) 11.23) 9.00 3.28) 3.00 
apo tetatayel linteteveress]| (cieveveleiel|ivierslsies« 6.64) 3.96) 3.06! 10.55) 10.50) 13.61] 12.00 2.59} 2.00 

2.30) 1.07) 3.37) 3.40!) 7.59} 2.14) 1.77) 9.73) 9.00] 11.50} 10.50 6.74) 6.00 

0.52) 0.40) 0.92) 0.40 7 27) 38.61) 0.72} 10.88} 7.00] 11.60! 8.00 2.86) 2.00 

1.82} 0.79) 2.61) .2.50|| 6.75) 3.64) 1.72) 10.39} 9.00) 12.11] 11.00 2.80) 2.00 

0.49] 0.35) 0.84) 0.40|| 7.26) 3.52) 0.83} 10.75} 7.00) 11.61} §.00|| 2.82! 2.00 

0.34) 0.83; 1.17) 0.82 4.42) 3.71} 2.48} 8.13) 7.00) 10.61} 8.00 1.16) 1.00 
1.92) 1.25) 3.17| 3.30)| 5.50; 2.4 3.09} 7.96) 8.00) 11.05} 9.00 7.22) 7.00 
0.70} 1.12) 1.82) 1.65 5.63) 3.72) 2.39} 9.35) 8.00) 11.74) 9.00)! 3.66) 3.00 

0.64) 1.22! 1.86) 1.65)| 5.66) 3.9 2.19) 9.60} 8.00} 11.79} 9.00 3.52) 3.00 
0.31) 0.99) 1.30) 1.24 6.16) 3.02) 2.58) 9.18) 9.00) 11.76} 11.00 2.37| 2.00 

BODIcbo Mts! Pomllagoooallancoa || aécacollann0a |) coae |) P80 OBONiicsaoocllacnoo 

condsoollogou09 2.85) 2.47}|......|-.2---| 1.01} 10.38} 9.00) 11-39) 10.00 4.10) 4.00 
Haoadéa} oan 2.06) 1.65]|......).06,2-| 1.31] 8.27} 8.00} 9.58) 9.00 3.56; 3.00 
odaddallagoun0 1.90) 1.65||......}.0-.+.! 1.73) 9.33} 9.00] 11.06] 10.00 2.45) 2.00 

sooenclogoned Doers  BscVillsoacpallac onollaacosailso ooallbnoconl) Dro SssUillscccdalloogana 
0.78) 0.94) 1.72) 1.65 3.33) 4.47) 1.35] 7.80) 7.00) 9.15) 8.00 4.52) 4.00 

da000|lOOa000 DEON ems 4 Ollliwerereterellicicieieicial mele OS Oe scOO 10.49} 9.00 6.96) 6.00 

oa0d00)] abo00 2.42) 1.60 seeee-| 1.61! 9.72} 8.00) 11.33} 10.00 3.69} 2.00 
covoollociooan 3.79! 8.50||......|... «| 1.33! 9.35} 8.00) 10.68] 10.00 6.31} 6.00 
1.16) 1.26) 2.42) 2.40 3.70) 2.49) 2.17] 6.19} 6.00] 8.36) 8.00 5.63) 5.00 

0.76) 1.02) 1.78) 1.65 3.85) 4.93) 1.33) 8.78] 8.00) 10.11} 9.00 3.28) 3.00 
0.88) U.88} 1.76) 1.64 3.46] 4.89) 0.98} 8.35) 7.00) 9.33) 8.00 4.28) 4.00 
0.78) 0.67) 1.45) 1.22 4.42| 2.95) 1.21) 7.%7|/ 7.00) 8.58] 8.00 2.63) 2.00 

0.38} 1.65) 2.03) 2.00 2.00) 5.19) 1.74) 7.19) 7.00) 8.93} 9.00 5.58 5.00 



Station number. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 1903. 

DESCRIPTIVE LIST OF MANUFACTURERS’ SAMPLES, 1903. 

Manufacturer, place of business and brand. 

THE PARMENTER & POLSEY FERTILIZER CO., PEABODY, MASS. 
ASA BrandiPentilizers. ij seniccie crates Wy sic mice ratercveratells cre cajeleteseieteerare etree pemetnen oraee 
Pe Gov Ps GYAN GLO WEL. jh clecicreveis islets ojaie'visla(e, (os :eivlcle) s'elelaleis: ‘ola o/nietelate]sireinemete isto eiaretener sea 
PoE. BOUBtO MertiliZen acces nee clea cicisiclol ae wislelevelericlastapterars creas pera 

Plymouth Rock Brand Fertilizer ........ fe ale) niole tetereisielsurelavetetayeretecs FODOOOISOOL aiaarsiateteretnrs 
Special Potato mMertililzerinass netesceeciacinsso ose nosvaunn Be coa nee GOH waaeiononc 706 
Shifty) cpsheKelhey ol=yg obovecholeehie) 6 oopeood, opobene L Booe ssopnee  baqbcodacuscsees wccee 

- PORTLAND RENDERING CO., PORTLAND, ME. 
Bone: Tanka eer ie Wists chee cis oicrey sie ees iclnweree a) as lee eile Mole ba pile eS Cee Eee 

PROVINCIA L CHEMICAL FERTILIZER Co., LIMITED, ST. JOHN, N.B. 
Special Potato PHOSPHaAter < cc eescicicseids sa creiererciew © Sieleyeieic) ve lainletelon MCITRe ORC ore Te a reratenTeTe aa 
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THE CHIEF PROVISIONS OF THE PRE PIIZEE 

LAW APPLYING TO MANUFACTURERS, IMPORT- 

ERS AND DEALERS. 

The law for the regulation of the sale and analyses of com- 

mercial fertilizers makes the following requirements upon 

manufacturers, importers or dealers who propose to sell or offer 

for sale commercial fertilizers in the State: 

1. The Brand. Each package shall bear, conspicuously 

printed, the following statements : 

The number of net pounds contained in each package. 

The name or trade mark under which it is sold. 

The name of the manufacturer or shipper. 

The place of manufacture. 

The place of business of manufacturer or shipper. 

The percentage of nitrogen or its equivalent in ammonia. 

The percentage of potash soluble in water. 

The percentage of phosphoric acid in available form. 

The percentage of total phosphoric acid. 

2. The Certificate. There shall be filed annually between 

Noy. 15 and Dec. 15 with the Director of the Station a certifi- 
cate containing an accurate statement of the brand. ‘This cer- 

tificates applies to the next succeeding calendar year. (Blanks 

for this purpose will be furnished on application to the Station. ) 

3. Manufacturer's samples. ‘There shall be deposited annu- 

ally, unless excused by the Director under certain conditions, a 

sample of fertilizer, with an accompanying affidavit that this 

‘sample “corresponds within reasonable limits to the fertilizer 

which it represents.” 

4. Analysis fee. For each brand of fertilizer sold or offered 

for sale in the state there shall be paid annually to the Director 

of the Station “‘an analysis fee as follows: ‘Ten dollars for the 

phosphoric acid and five dollars each for the nitrogen and 

potash, contained or said to be contained in the fertilizer.” 

5. Lhe license. Upon receipt of the fee, the certificate and 

the sample (if required), the Director of the Station “shall issue 

a certificate of compliance.” 

[The full text of the law will be sent to those asking for it.] 

CHAS. D. WOODS, Director. 



THE CHINCH BUG.-IN MAINE; 

With Somré OBSERVATIONS AND EXPERIMENTS. 

H. W. BritcueEr. 

For nearly a century and a quarter the chinch bug, Blissus 

leucopteris, Say, has been recognized as a pest in the United 

States. In 1785 so much damage was done in North Carolina 

that in some districts wheat growing was abandoned. In 1809 

another serious visitation occurred in that state and during a 

third destructive period in 1839 losses were also reported in 

South Carolina and Virginia. Between 1845 and 1850 injuries 

were reported from Illinois, Indiana and Wisconsin and during 

the few following years its destructive presence became known 

in other states. ‘The loss due to its ravages in 1887 in Kentucky, 

Ohio, Indiana, Illinois, Minnesota, Iowa, Missouri and Kansas 

was estimated at $60,000,000, and it is further estimated that the 

total losses for the period from 1850 to 1898 were $330,000,000, 

chiefly in the above nine states. Although it occurs in largest 

numbers and does its chief injury in the states of the Mississippi 

Valley, its presence is known in every state of the Union except 

Oregon, Washington, Montana, Idaho, Nevada, Utah and Ari- 

zona. ‘The crops, whose partial or total destruction has resulted 

in stich enormous losses, include wheat, barley, rye, corn and 

several grasses.* 
DESCRIPTION. 

The chinch bug, which by its presence in 

vast hordes is able to cause such immense 

losses, is a near relative of the group of bugs 

popularly known as “stink bugs” and has, in 

common with them, the habit when disturbed 

of emitting a peculiar odor. When full 
grown it is about one-sixth of an inch long 

and one-twentieth of an inch broad. It is 

black in color, with a flat back upon which 

rest the wings, which are whitish in color 

Fig. 11. CHINCH BUG with a black spot at about the middle of the 

shove natusaligngth, external edge of each. In some individuals 

*The first part of this bulletin is largely a compilation from Bulletin No. 15 of 
the Division of Entomology of the U.S. Department of Agriculture, entitled The 
Chinch Bug, by F. M. Webster. 
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the wings cover the whole abdomen while in others they are only 

long enough to cover from one-third to two-thirds of the back. 

These latter are known as the short-winged forms, while the 

former.are spoken of as the long-winged forms. Both forms 

are covered on the body and legs with very fine hairs and are 

appar euhy alike in all respects except the size of the wings. 

The eggs are white 
Set () in color, about one 

thirty-third of an inch wz 

(] long, and hatched in 
about two weeks after 

iy a laying. The newly 

: Qs hatched larva is yel- 

Y ~ lowish with a red spot 

Fic. 12. CHINCH BUG, LARVA, PUPA ANDEGG. on the back. Soon 
aand b, eggs; c, young larva; d, tarsus of same; the whole body be- 

é, larva after first molt; 7, larv a after second molt; 
g, pupa; h, leg; 2%, beak or tubular mouth; Wp tarsus comes reddish in color 
of mature bug. The short line at the right of each 
figure shows the natural length (after Riley). and after the first 

moult is bright vermillion, except the first two somites of the 

abdomen, which remain yellow, and the head which is dusky. 

After the second moult the head becomes still darker and the 

vermillion changes to duller red. After the third moult the head 

is brownish black, the abdomen grayish black and the legs black- 

ish as in the adult stage, which is reached after the next moult. 

After the egg is laid about sixty days elapse before the adult 

stage is reached. : 

HABITS. 

During the winter the bugs hibernate beneath such convenient 

material as loose bark and chips, dried leaves, corn shocks, the 

weeds of fence corners and similar places, and they may fre- 

quently be found, more or less closely crowded, low down among 

the stems of clumps of wild rushes and grasses, often working 

their way down between the stems and the soil. During the 

warm days of May and June they leave these quarters and 

become active, the long-winged individuals frequently flying 

some distance to fields favorable for egg laying. The eggs are 

deposited near or below the surface of the ground on the stems — 

or roots of the food plants. The egg laying season extends 

over a period of about three weeks and each female may lay from 

three hundred to five hundred eggs. After hatching the young 
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usually remain below the surface of the ground, sucking the 

juices from the bases of the stems. When nearly mature they 

soinetimes move higher up and so come to work above ground. 

If feeding in grain the whole brood, larve and adults, crawl off 

into nearby fields of corn or other food material when the grain 

is cut. They have been known to thus travel en masse, for over 

_a quarter of a mile. There is also usually a migration from the 
feeding places to suitable places for hibernation during the warm 

days of early fall. 

ENEMIES AND CHECKS. 

It is reported that the chinch bug is devoured in considerable 

numbers by the common quail in some parts of the Central and 

Western States. Its other bird enemies include the prairie 

chicken, red-winged biackbird, catbird, brown thrush, meadow 

lark and house wren. 
In Oklahoma Pekin ducks have been found to eat them readily. 

Frogs are also known to eat them, and a few insects, including 

lady-hirds, one or two beetles, and two or three near relatives 
of the chinch bug itself also feed upon them. to some extent. 

Certain fungi have been found to attack chinch bugs normally 

and with one or two of these field experiments have been carried 

on rather extensively in some parts of the West, notably in 

Kansas and Indiana. The fungus has been grown in quantity 

in the laboratory under conditions favorable for its rapid multi- 
plication and the spores have then been sent to localities in which 

chinch bugs were abundant and there sown among the bugs. 

In many instances the healthy bugs, in both larval and adult 

stages, have rapidly become infected with the fungus and have 

been speedily killed by its growth within them. However, the 

fungus requires for its own activity continued wet or damp 

weather, and appears to be practically worthless except under 

such conditions. : 
The weather itself is in all probability the most powerful factor 

in checking the increase of the chinch bug, The adult bug seems 

very little affected by moisture, but the larval insect, in all stages, 

more especially the earlier ones, are very soon killed by wet 

weather. lf, therefore, frequent rains occur during the larval 

season of early summer, the bugs are considerably reduced in 

numbers and the amount of injury is much less than during dry 

seasons. 
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THE CHINCH BUG IN MAINE. 

The chinch bug has been in Maine for some time, its presence 
being known in the grass lands about Fryeburg as much as 

thirty-five years ago.* During the past ten years it has been 

reported from Bridgton, Bethel, Jackman and Orono, at which 

last named place it has been found in a pasture near the village 

and also under leaves in woods on the University grounds. The 

region about Fryeburg is apparently the only locality in the State 

where the injury has been sufficient to attract general attention. 

Here it probably does slight damage every year without attracting 

notice. Occasionally there occurs a year or two especially favor- 

able to the multiplication of the bug and then the damage wrought 
becomes conspicuous. In 1892 considerable injury was done 

and on the sixth of September a vial of the insects was sent to 

the Experiment Station for examination. They all proved to 

be in the pupa stage. 

During the latter part of the summer of 1901 complaints were 

received at the Experiment Station that the chinch bugs were 

again causing an unusual amount of injury about Fryeburg. 

An examination of the conditions existing there during the latter 

part of September showed that the chief injury had been to 

timothy and hungarian grass, although corn and oats were in 

some instances attacked, as were also witch grass and barn grass. 

Timothy was completely killed over areas varying in size from 

a few square yards to others of several acres in extent. In some 

instances clover and witch grass had grown up in these spots. 

Barn grass growing among corn was completely killed and witch 

grass was killed to the ground, but grew up again as the bugs 

passed onward. 

Although the damage for the year had ceased the bugs were 

easily found; in one case clustering in large numbers under the 

dead leaves, stems and other debris among the clover immedi- 

ately bordering a spot on which the timothy had been killed; in 

another case crowding in and about the clumps of beard grass 
and sedge grass bordering a strip of hungarian grass. In such 

places as these and under dead grass and weeds about fence 

corners, under manure spread on the fields in the fall and not 

* Report Maine Agricultural Experiment Station, 1892. 
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plowed under, under masses of dead-.leaves and rubbish of all 

sorts, the bugs pass the late fall and winter months, lying appar- 

ently dead during cold weather, but quickly coming into activity 

during the warm days of late spring. 

REMEDIES. 

As the chinch bug works chiefly among grass crops in Maine, 

many of the remedies employed against it in the West are prac- 

tically worthless here. As the amount of injury during any 

year depends partially on the number of bugs which pass the 

preceding winter in safety, perhaps the best methods to use 

against them are such as are easily applicable during the winter 

months. The following methods, if applied before the ground 

is covered with snow, would probably prove reasonably effective. 

Ist. Burning. When there is considerable clover mixed 

with the timothy or hungarian grass, the bugs are very likely 

to winter over beneath the clover which borders for a few feet or 

yards immediately upon the spot where they have stopped injur- 

ing the grass. If such a strip be mowed closely by hand and 

allowed to dry for a few days it may be burned over and quan- 

tities of the bugs will be killed. - If this burning be done after 

the ground is frozen, little, if any, injury will thereby be done 

to the grass. All rubbish such as dried grass and weeds at the 

edges of the fields, brush heaps, dead leaves, bark and chips, 

clumps of wild grasses, sedge grasses, etc., in nearby fields should 

be burned as completely as possible. 

2d. Sprayiig. Chinch bugs are quickly killed by kerosene 
or kerosene emulsion, but it is essential that it be thoroughly 
applied. The bugs are so protected by the clover and grass that 

it is almost impossible to reach them by ordinary spraying. 

Sprinkling freely over the infested spots will usually be effectual 

although it may kili the grass also. Clumps of wild grass or 

sedges in which careful examination shows the bugs to be 

abundant might be sprinkled thoroughly with kerosene and then 

burned, thus killing the bugs which had crowded deep down 

among the bases of the plants, where the flames ‘alone might not 
reach them. 

3rd. Plowing. Where bugs are found in considerable num- 

bers at the edges of spots which they have eaten over, they may 

be destroyed by plowing under the strip in which they are hiding. 
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Deep plowing, however, is necessary, followed by dragging and 

rolling in order to completely cover all vegetation and close up 

all holes or passages through which the bugs might make their 
way to the surface. 

If used promptly and thoroughly, the two latter methods are 

also applicable when the bugs are found to be working during 

early summer, and are all the more effective then because the 

bugs do not’ scatter over the whole field but stay together in 

comparatively small areas or strips, and if they are promptly 

killed over such patches further iniury for the season will be 

very much lessened. 

ORSERVATIONS. 

The winter of 1901-1902 was unusual in some of its features. 
Snow fell on the 14th of November and again on the 26th and 

also on December 4th, the total amount aggregating over two 

and a half feet. The maximum temperature did not rise much 

above freezing during this time and the snow lasted. On 

December toth began two weeks of rainy weather during which 

over four inches of rain fell and the fields were washed bare of 

snow. During the last week of December the maximum day 

temperature varied from 29° to 50° and the minimum night tem- 

perature from 2° to 33°, and during this time eight inches of 

snow fell, followed a day later by one and a quarter inches of 

rain. The minimum temperature of 2° occurred the night before 

the rain, while the snow still remained on the ground. From 

December 16th to 23rd, while the ground was bare, the maxi- 

mum day temperature had varied from 13° to 21° and the mini- 

mum night temperature from 5° below zero to 12° above. 

During the first week of January two inches of snow fell, the 

minimum night temperature only once rose above 6° and the 
maximum day temperature only once above 22°, and high winds 

prevailed. Several snow falls occurred before January 2oth, 

aggregating nearly a foot and a half. During the following 

week over two inches of rain fell, the temperature was higher 

and the ground again became bare. During February enough 

snow fell to keep the fields slightly covered, although it was badly 

drifted by the high winds which followed each snow fall. | 

About the Ist of November chinch bugs were found in con- 

sidcrable numbers in a pasture which was separated from a tim- 
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othy field by the width of the public road. The bugs were found 

beneath the debris collected in a brush heap by the road side, 

beneath the dead cedar twigs and leaves under one or two young 

cedars growing in the fence and in clumps of rushes (Juncus) 

growing'in a moist situation in the pasture. In the rushes the 

bugs were crowded among the bases of the stems, working their 

way even lower down than the surface of the ground. One 

clump about six inches in diameter was cut out an inch or so 

below the surface of the ground and picked to pieces and found 

to contain one hundred and fifty-six bugs. On December 14th 

ten bugs were taken from beneath a strip of bark lying on the 

ground and twenty-two from a Juncus clump six inches in 

diameter. 

The melting snow and the rains of the last week in December 
flooded all except one edge of the Juncus patch. The sudden 

cold of the first days of January froze the water over this area 

three or four inches thick. The water beneath the ice then set- 

tled away, leaving an air space. The rain of January 21st and 
22nd, together with the melting snow, fiiled this space and then 

overflowed through openings about the Juncus clumps. Through 

these openings chinch bugs were washed out and left stranded 

on the surface of the ice as the water flowed away. During the 

afternoon of January 23rd sixty-eight such bugs were picked 

up off the ice. All were making feeble leg movements, strong 
enough in some cases to cause very slow progression. Fifty- 

three of these bugs were short-winged. (See Experiment 6.) 

On the morning of the same day thirty-two long-winged forms 

and two short-winged forms were taken from beneath a flat log 
frozen to the ground. All were thickly covered with frost 

crystals and made no responsive movements when picked up, 

but all became active after being in the laboratory a few moments. 

(See Experiment 5. ), 

On the 27th of January rain washed more bugs out onto the 

ice. Many of these were frozen into the ice during the two 

following days, during which the maximum temperature did 
not rise above 13° On January 20th six of these frozen bugs, 

all short-winged, were chopped out of the ice and slowly thawed 

out. None of them gave any signs of life. On the same day 

ten long-winged and one short-winged forms were taken from 

among leaves beneath a loosely attached board. When thawed 
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out only three long-winged forms failed to show signs of life. 

Six were able to walk about actively, while two were unable to 

walk but could move their legs feebiy. ; 

On February 14th two clumps of Juncus were chopped out. 

The first was three inches in diameter and contained fifty long- 

winged bugs and ten short-winged ones. The second clump was 

six inches in diameter and contained forty-two long-winged 

forms and eight short-winged ones. 

On April 5th, after three weeks of mild and rainy weather, 

thirty-six long-winged and twenty-nine short-winged forms were 

taken from the under side of a piece of board two feet long and 

five inches wide. ‘They were clustered in groups and moved off 

readily when disturbed. A few bugs were also found in clumps 

of Juncus and these were less active than those beneath the board. 

On October Ist, 1902, the chinch bugs were again found in 

winter quarters in the same locality as during the fall of Igor. 

Eighteen short-winged and two long-winged forms were shaken 

out of a piece of Juncus clump. On October 15th four hundred 

and twenty-nine short-winged and forty-four long-winged forms 

were taken from beneath cedar debris and on October 31st fifty- 

eight short-winged and fourteen long-winged forms were taken 

from the same locality. 

Thus, of the five hundred and sixty-five bugs collected during 

October, 1902, only sixty were long-winged. 

Of the seven hundred and sixty-three bugs collected during 

the winter of 1901-1902 two hundred and forty-six were short- 

winged, three hundred and thirty-nine were long-winged and 

the remaining one hundred and eighty-eight were not examined 

as to length of wings. 

The odor of the bugs collected and experimented with during 

October seemed much stronger and more persistent than that 

of bugs collected and experimented with during the winter. 

EXPERIMENTS. 

In order to test the powers of the chinch bug to withstand 

severe and unusual conditions, the following experiments were 

made: 

Experiment 1. ‘Twenty long-winged and five short-winged 

forms were frozen in an open box from January 17th to 23rd 

when they were thawed out by a cold rain. None of them 

showed any signs of life. 



THE CHINCH BUG IN MAINE. 49 

Experiment 2. Seven long-winged and five short-winged 

forms were frozen in a block of ice from January 17th to 23rd. 

No signs of life were shown after thawing out. 

Experiment 3. Fifteen long-winged and eight short-winged 

forms were packed in snow and frozen from January 18th to 
2ard. After thawing out two long-winged and four short- 

winged forms walked about actively; the rest did not revive. 
Experiment 4. Ten long-winged and six short-winged forms 

were frozen in an open box for fifteen hours. Upon thawing 

out two gave no signs of life. After being kept for nine hours 
at a temperature of 65° the fourteen surviving bugs were refrozen 

for fifteen hours and then thawed out, when five long-winged 

and three short-winged forms revived. After nine hours at a 

temperature of 65° they were refrozen for fifteen hours, during 

which time the minimum temperature sank to 16° below zero. 

When thawed out all revived, but during the following nine hours 

at 65° temperature the three short-winged forms and two of the 

long-winged ones died. The remaining three long-winged forms 

were then again refrozen for fifteen hours, after which none 

revived. 

Experiment 5. Thirty-two long-winged and two short-winged 

forms taken from beneath a log on January 23rd were kept at 

the ordinary temperature of the laboratory in a covered paste- 

board box. Several thicknesses of filter paper were laid on the 

bottom of the box and well moistened twice daily for eight days, 

when only two bugs remained alive. 

Experiment 6. Fifty-three short-winged and fifteen long- 
winged bugs picked up from the ice on January 23rd were kept 

at laboratory temperature in a covered box with filter paper 

moistened twice daily for eight days. Nineteen long-winged 
and eight short-winged forms were alive at the end of that time. 
These twenty-seven were continued at the same temperature but 

without moisture for seven days longer when five short-winged 

forms still remained alive. 

Experiment 7. Three !ong-winged forms were frozen for 

twenty hours in a dry glass tube. None revived when thawed 

out. 

Experiment 8. Three long-winged forms were frozen for 
twenty hours in a block of ice. None revived after being thawed 
out. 5 
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Experiment 9. Five long-winged and three short-winged 

bugs were frozen between sheets of wet filter paper for seventeen 

hours. Four long-winged and one short-winged forms revived 
when thawed out. 

Experiment 10. Seven long-winged and one short-winged 
forms were frozen in a block of ice for seventeen hours. None 

revived when thawed out. 

Experiment 11. Five long-winged and two short-winged 

bugs were frozen in a dry glass tube for seventeen hours. ‘Three 

long-winged forms revived after thawing out. 
The minimum temperature for experiments 7 and 8 was 2° 

and the maximum was 16°. For experiments 9, 10 and 11 the 
minimum was 4° and the maximum I0°. 

Experiment 12. A small clump of Juncus was cut from the 
ground, wrapped in paper and exposed for twenty-five days on 

the north side of a building where it received no sun rays. It 

was then picked to pieces and sixteen bugs were found, of which 

eleven short-winged ones were dead, and three short-winged ones 

and two long-winged ones were alive. During this exposure 

the minimum temperature was 15° below zero and the maximum 

was 45°. 

Experiment 13. A clump of /uncis was cut out of the ground, 

wrapped in paper and exposed on the north side of the building 

for forty days. when it was picked to pieces and found to con- 

tain fourteen long-winged and thirty-two short-winged bugs 

which were dead, and nine long-winged and seven short-winged 

bugs which were alive. ‘The minimum temperature for the forty 

days was 15° below zero and the maximum was 52°. 

Experiment 14. Five long-winged and four short-winged 

bugs were completely submerged in water for three hours, after 

which all revived, the short-winged forms becoming active first. 

They were kept dry for seven hours and then again completely 

submerged for eleven hours. All revived, were kept dry for 

twelve hours and again completely submerged for seventeen 

hours. All revived except one short-winged individual. After 

being dry for twenty-four hours the remaining eight were sub- 
merged for twenty-five hours, after which one long-winged and 

one short-winged form failed to revive. Another short-winged 

form died during the day. The remaining five were submerged 

for thirty hours, after which they were kept dry for eighteen 



THE CHINCH PUG IN MAINE. 51i 

hours, at the end of which time only the one short-winged indi- 

vidual was alive. 

Experiment 15. Eleven long-winged and three short-winged 

bugs were completely submerged for twenty-five hours. All 

revived in from twenty to seventy-five minutes. After being 

dry for eighteen hours they were again submerged for thirty 

hours, after which none revived in less than an hour and after 

being dry for eighteen hours three long-winged and two short- 

winged forms were dead. The remaining nine were then sub- 

merged for fifty hours after which four long-winged forms 

revived within ninety minutes. Three of these were still able 

to move about at the end of eighteen hours. 

Experiment 16. Four long-winged and four short-winged 

bugs were submerged for twenty-seven hours. All revived, but 

at the end of eighteen hours one short-winged individual was 

dead. At the end of fifty hours longer the remainder were all 

found to be dead. 

_ Experiment 17. Six Jong-winged and ten short-winged bugs 

were submerged for fifty hours, after which all revived except 

one ofeach form. After being dry for eighteen hours, all except 

one long-winged and two short-winged forms were walking 

about actively. 

Experiment 18. Twenty long-winged and five short-winged 

bugs were submerged for seventy-five hours. ‘There were no 

signs of reviving at the end of three hours, but at the end of 

twenty hours twelve iong-winged and four short-winged forms 

were moving their legs, one of each form being able to walk 
about. 

Experiment 19. Thirteen long-winged and two short-winged 

bugs were kept for seventy-five hours in a tightly corked two- 

dram vial. At the end of forty-eight hours all were inactive, but 

all revived within two hours after the end of the test. 

Experiment 20. Eight long-winged and three short-winged 

bugs were frozen in a dry glass tube for sixteen hours. None 

revived in less than two hours, but at the end of six hours all 

but one of each form had revived, but none were able to walk 

about. 

Experiment 21. Four long-winged and seventeen short- 

winged bugs were submerged for twenty-six hours after which 

all but one revived in from one to four hours. 
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Experiment 22. Five long-winged and fifteen short-winged 

bugs were submerged for forty-eight hours after which nine 

short-winged forms revived in from two and a half to six hours. 

Only two however were able to walk about. 

Experiment 23. Eight long-winged and twenty-two short- 

winged bugs were submerged for sixty-eight hours. After 

being dry for eight hours only one long-winged and two short- 

winged forms had revived and these were unable to make any 

but very feeble movements. 

Experiment 24. Fifteen short-winged bugs were placed in a 
tightly closed two-dram vial. In six hours they had ceased all 

movements and lay as if dead. After twenty-four hours five were 

taken out, but failed to revive at the end of three hours. After 

forty-eight hours the other ten were taken out. They showed 

no signs of reviving at the end of eight hours. 

Experiment 25. Fourteen long-winged bugs were placed in 

a tightly closed two-dram vial. At the end of thirty hours all 

were active. At the end of fifty hours all were still able to move 

about feebly. At the end of seventy-two hours all but one were 

still able to move their legs feebly but not able to walk about. 

They were then taken from the vial and after half an hour all 
were able to walk about. 

Experiments 1-20 were performed during January and Feb- 
ruary, 1902, and experiments 21-25 during October, 1902. 

CONCLUSIONS. 

From the foregoing observations and experiments the follow- 

ing conclusions seem reasonable: 

The hibernation of the chinch bug is not a period of pro- 

longed or continuous torpidity, but a period during which 

the torpidity may be broken by warm weather, when the bug 

becomes capable of active movements. 

Complete submersion in water, even for a considerable peed 

is not necessarily fatal. 

Freezing while submerged in water is almost surely fatal. 

Freezing while exposed to a dry atmosphere is generally fatal. 

Freezing in a moisture laden atmosphere is only occasionally 

fatal. 



FEEDING STUFF INSPECTION. 

Cuas. D. Woops, Director. 

J. M. Bartrert, chemist in charge of inspection analyses. 

CHIEF REQUIREMENTS OF THE Law. 

_ The Legislature of 1897 enacted a law regulating the sale, 

- inspection and chemical analyses of by-products sold as cattle 

foods. ‘This was the first American legislation on this subject 

and experience showed the law to be defective in certain points. 

Because of this, the law was amended by the Legislature of 1903. 

The important changes are the doing away with the inspection tax 

and tag, and the 30 day notice before prosecution can be made, 

and the addition of a section against adulteration, and the main- 

tenance of the inspection by a State appropriation. 

The points of the law of most interest both to the dealer and 

_ consumer are concisely stated below. 
Kinds of Feed Exempt Under the Law. ‘The law applies to 

all feeding stuffs except hays and straws; whole seeds, meals, 

brans and middlings of wheat, rye, barley, oats, Indian corn, 

buckwheat and broom corn, sold separately; wheat bran and 

middlings mixed together and pure grains ground together. 

The Brand. Each package of feeding stuff included within 

the law shall have affixed, conspicuously printed, the following 

statements: The number of net pounds contained in the package; 

the name or trade mark under which it is sold; the name and 

address of the manufacturer or importer ; the percentage of crude 

protein, and crude fat. 

The Adulteration of Feeding Stuffs. lf any foreign sub- 

stances are added to whole or ground grain or wheat offals the 

true mixture must be plainly marked upon the packages. 

In the table which follows, there are given the results of the 

analyses of samples sent in by correspondents and collected by 

the Station in the fall and winter of 1902-3. A discussion of the 

results of the analyses and the full text of the law are given 

beyond the tables. 
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ANALYSES OF SAMPLES. 

| 
PROTEIN. | FAT. 

— eee D 

| | 2 
3 3 | & 

Name of Feed and Manufacturer or Shipper. as aes = Os = 
le | Be le | Be s 

uo ie) ay =o ao ° 

Bie | ei neil aneltea mess 
oo 5 ° a S 
aa| On| ma! Sal o 

| 

(| 47.88 | 43.00 - | 9.00 | 9565 
44.56 | 43.00 | 10.18 9.00 | 9683 
42.31 | 43.00 - - 722 
47.00 | 45.00 9.52 9.00 | 9706 
41.75 | 43.00 - 9.00 | 9728 
44.69 | 43.00 - 9.00 | 9731 
43-06 | 43.00 - 9.00 | 9743 

- 42.25 | 43 00 - 9.00 | 9751 

Been Rac OttOLT Ol Company Zire ess Si «| 46-88 | 43.00 fa 9.00 | 9772 
ri eer 45.63 | 43.00 | - 9.00 | 9782 

46.06 | 43.00 - 9.00 | 9807 
41.56 | 43.00 - 9.00 | 9835 
43.38 | 43.00 - 9.00 | 9841 
45-31 | 43.00 - 9.00 | 9851 
46.25 | 43.00 - 9.00 | 9891 
44.19 | 43.00 - 9.00 | 9948 

|} 43.00 | 43.00 - 9.00 | 9941 

(| 43.88 | 43.00 - | 9.00 | 9369 
44.13 | 43.00 - 9.00 | 9607 
40.75 | 43.00 - 9.00 | 9616 
42.63 | 43.00 - 9.00 | 9619 
39.13 | 43.00 - 9.00 | 9671 
44.81 | 43.00 - 9.00 | 9678 
48.06 | 43.00 - 9.00 | 9684 
44.50 | 43.00 - 9.00 | 9696 
49.56 | 43.00 - 9.00 | 9696 
45.75 | 43.00 - 9.00 | 9700 
47.13 | 43.00 - 9.00 | 9726 
46.75 | 43.00 - 9.00 | 9730 
46.31 | 43.00 - 8: 9740 

Canary Brand Cotton Seed Meal................- 44.19 | 43.00 a he 9771 
5 < A 4! 46.88 | 43.00 - 9.00 789 R. W. Biggs & Co., Memphis ...... ........ 45.31 | 43.00 a 9.60 | 9813 

| 47.50 | 43.00 | - 9.00 | 9820 
44.44 | 43.00 - 9.00 | 9x30 

| 45.19 | 43.00 - 9.00 | 98387 
46.56 | 43.00 - 9.00 | 9846 

| 46.63 | 43.00 - 9.00 | 9848 
46.56 | 43.00 - 9.00 | 9863 
48.50 | 43.00 - 9.00 | 9873 
49.94 | 43.00 ~- 9.00 | 9876 
40.81 | 43.00 - 9.60 | 9878 

| 46.06 43.00 | - 9.00 | 9881 
44.295 | 43.00; —- 9.00 | 9917 

| 44.25 | 43.00 - 9.00 | 9924 
(| 43.31 | 43.00 | 9.25 | 9.00 | 9928 

| 

(| 43.44 | 43.00 - 9.00 9791 
| rae reek 9.13 Bite } nae 

2 | 44.13 | 43.00 - 
Owl Braue rotion Seed Wighilecooassoossnes. tdae 2 | 43.95 | 43.00 ¥ 9.00 | 9847 

MWranlsTOGEl& COmmasnenninc ce caieveuteiieeenrertcts | 42.19 | 43.00 e, 9.40 | 9853 

| 44.56 43.00 - 9.00 | 9865 
: - 9.00 | 9903 
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ANALYSES OF SAMPLES. 

PROTEIN. FAT. 

rs) 
{ | 2 
io re iS 
o vo Ss 

Name of Feed and Manufacturer or Shipper. | 3 Ss 3 re 5 

Ze| 28/8] #8) § 
eee estes ioe ale 
oo 5D oo So & 
pea | Ga) ea | oa a) 

(| 44.19 | 43.00 | 10.18 | 9.00 | 9685 
44.81 | 43.00 - 9.00 | 9702 
46.06 | 43.00 - 9.00 | 9845 
44.69 | 43.00 - 9.00 | 9855 
45.00 | 43.00 - 9.00 | 9870 
45.31 | 43.00 - 9.00 | 9882 

Old Gold Brand Cotton Seed Meal ..........-0.00- ! | 46.81 | 43.00 - 9.00 | 9892 
TH-/Bunch, Little Rock, Ark ......c.0. .... | 47.06 | 43.00] - 9.00 | 9897 

46.88 | 43.C0 - 9.00 | 9899 
43.88 § 43.00 - 9.00 | 9914 
43.69 | 43.00 - 9.00 | 9920 
44.19 | 43.00 - 9.00 | 9670 
44.63 | 43.00 - 9.00 | 9943 

L| 44.38 | 43.00 - 9.00 | 9945 

(| 47.81 | 438.00 9.28 9.00 | 9681 
45.13 | 43.00 - 9.00 | 9689 
41.38 | 43.00 = 9.00 | 9699 
45.44 | 43.00 - 9.00 | 9710 
47.13 | 43.00 - 9.00 | 9747 
44.88 | 43.00 - 9.00 | 9748 
45.81 | 43.00 - 9.00 | 9755 

Green Diamond Brand Cotton Seed Meal........ } | 45.94 | 43.00 - 9.00 | 9778 
ChapinvsArCow St WOuisn cescceenemcciell, siseice 4 44.63 | 43.00 - 9.00 | 9800 

| 43.06 | 43.00 - 9.00 | 9808 
44.75 | 43.00 - 9.00 | 9826 

| 46.50 | 43.00 - 9.00 | 9827 
44.38 | 43.00 - 9.00 | 9857 

| 42.00 | 43.00 | 10.56 9.00 | 9606 
45.63 | 43.00 - 9.00 | 9913 

L| 45.06 | 43.00 - 9.00 | 9929 

Magnolia Brand Cotton Seed Meal...............- ie ne re up 9.30 ann 9753 
CHM Cox 100: Boston...5 050.) ssic0-eeosos. ‘ LY eles 

2 45.50 | 43.00 9.00 | 9889 

COltomISCeGUMe ae vices ciejcicie catelsiols: aieisieiea sere ses selete oe 
Malladays(OiMilliCo.ts..sshstlsceksceecden 47.44 | 43.00 | — 9-00) 9729 

Southern Beauty Cotton Seed Meal .........-..+- 43.56 | 43.00 as 9.00 | 9793 
: J.¥F. Falls % Cory Memphis: iereerlstesyelel velsieyele 44.13 | 43.00 | 9.31 | 9.00 | 9810 

44.44 | 43.00 - 9.00 | 9866 

H. & H. Brand Cotton Seed Meal...........s00es00% 44.31 | 43.00 | 10.10 | 9.00 | 9707 
' Haley and Hoskins, Memphis .... ......... 44.56 | 43.00 - 9.00 . 9762 

Cotton Seed Meal.......... ..... De ratelor eiaeicteletsie aiaeys 
A.R. Hopkins & Co., Bangor....-... .....0-- } 46.13 | 43.00 | 8.94 9.00) 9581 

i (| 49.75 | 43.00 - 9.00 | 9602 
Prime Cotton Seed Meal...... ....-.cccecceree sees ) | 40.94 | 43.00 | 11.85 9.00 | 9754 

Independent Cotton Oil Co., Memphis..... 4 48.00 | 43.00 - 9.00 | 9761 
L| 46.44 | 43.00 - 9.00 | 9806 

(| 45.25 | 43.00 | 10.80 9.00 | 9680 
| | 47.06 | 43.00 - 9.00 | 9775 

ie | | 45-81 | 43-00] - | 9.00 | 9792 
Dixie Brand Cotton Seed Meal....-... ..2 secveces Z 45.06 | 43.00 ~ 9.00 | 9804 

Humphreys, Goodwin & Co., Memphis 50 44.38 | 43.00 - 9.00 | 9570 
| 45.63 | 43.00 | - | 9.00 | 9643 
|| 44.13 | 43.00 - 9.00 | 9675 
L| 40.13 | 43.00 - 9.00 | 99382 



56 MAINE AGRICULTURAL EXPERIMENT 

ANALYSES OF SAMPLES. 

Name of Feed and Manufacturer or Shipper. 

Horseshoe Brand aes weed Meal...... 
Hugh Pettit & Co.. 

COLaLA Rae lalol WIEN GcousauoucooOModaoO sobaoC 
Planters Cotton Oil Co ................ 

Star Brand Cotton Seed Meal............ 
Sledge & Wells, Memphis.... ...... 

CottoniSeedeMe alicireccpere ctereteeron tvereleseieleralei-\eiele 
J. E.Soper & Co., Boston.... ....... 

CottoniSeeadsMiealicctcencclereiietsrreteiciciclelerai oleleye 
Sylacauga Oil Mill, Sylacauga, Ala..... 

Daisy Brand Cotton Seed Meal..... -.... 
E. B. Williams & Co., Memphis..... 

Low Grade Cotton Seed Meal .... ..:.... 
See discussion beyond tables....... 

Fine Ground Linseed Meal........... .- 
American Linseed CoO .......-.eeees 

Old Process Oil Meal ............ «-cce.ss 
American Linseed Co .............. 

Cleveland! HVax UMC a liceien cstey cieisicteicieie’sleleieierete 
American Linseed Co..... ...... 

IprecriGdl WiGHlesdcos cocdbtcodaccoDdoCoGe. G00 
Hunter Bros., St. Louis.......... ... 

Old Process Linseed Meal.... ...... ZOUGSC 
Midland Linseed Oil Co .. .....- 

seen nene 

ee 

a 

Semen 

seen eee 

STATION. I 903. 

PROTEIN. FAT. 

HL a 
® ® 

Sey CR a | Se 
le ae lS =R-| 
 c® aw co eo 

| ced sl eer tees 
of | 5s3/ of | 58 
a/ 68a) sa] oa 

44.06 | 43.00] - 9.00 
44.44 | 43.00] - 9.00 

43.00 | 41.00/) = 2 
45.31 | 48.00 - - 

41.19 | 43.00 | 10.08 9.00 
45.75 | 43.00] - 9.00 
43.25 | 43.00] - 9.00 
41.23 | 43.00] - 9.00 
40.81 | 43.00] - 9.00 
39.94 | 43.00] - 9.00 
46.06 | 43.00 | 11.45 | 9 00 
41.50 | 43.00] - 9.00 
41.56 | 43.00] - 9.00 
42.75 | 43.00] - 9.00 
46.31 | 43.00 - 9.00 
43.94 | 43.00 - 9.00 
44.38 | 43.00 | - 9.00 
44.50 | 43.00] - 9.00 
44.56 | 43.00] - 9.00 

46.13 | 43.00 8.47 9.00 
44.06 | 43.00 | 12.01 9.00 

48.69 | - | 11.18) = 
48.25 | - 8.69] - 

39.50 | 43.00 | 11.64 9.00 
41.69 | 43.00 | - 9.00 

HP = ais | = 
930750 = 
25.62 | - ~ a 
21.56 - - - 
95.19] - 6.76] - 
15°63) RB | = 
15238) |e = 2 
17.06 - - - 

38.44 | 37.50 2.86 1.00 
34.56 | 37.50} — 1.00 
35.75 | 37.50 - 1.00 
38.44 | 37.50 - 1.00 
37.76 | 37.50] — 1.00 
36.13 | 37.50 - 1.00 
37.88 | 37.50 | - 1.00 

32.38 | 32.00 6.96 5.00 
32.81 | 32.00. 5.00 
33.81 | 32.00 - 5.00 

39.31 | 37.50 | 2.20 | 1.00 
40.18 | 37.50 | = 1.00 
38.38 | 37.50 | 2.09 | 1.00 

34.06 | 34.00 8.69 | 6.50 

33.31 | 32.00 9.06 | 6.00 

Station number. | 
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ANALYSES OF SAMPLES. 

PROTEIN. FAr. , 

5 
| | a 
Ss Lo] | 

¥ o o 5 
Name of Feed and Manufacturer or Shipper. nes Sg | us ye =| 

UR=| ad | ad S 
Zo a) So ao S) 
f=) HO ao ao = 

83| 55| 58 | 85] 3 
Ha|/ Ca|/ Ha) Ga] ow 

(| 34.13 | 39.00 | 3.60} 2.00 | 9704 
35.69 | 38.00 5 2.00 Bune 
34.06 | 38.00 68 2.00 | 972 

Chicagu Gluten Meal.........- so00 dodoodbadas! 00000 37.13 | 38.00 | 3.71 | 3.00 | 9883 
lucose Sugar Refining Co., Chicago .. B00 39.56 | 30.00 | 4.23 3.00 | 9908 

| 39.06 - 6.65 - 9596 
L| 35.50 | 38.00 - 3.00 | 9642 

( 34.56 | 85.50 | 2.88 | 3.70 | 9711 
King Gluten Meal............. 1 000000080855000000000 33.88 | 35.50 - 3.70 | $719 

National Starch Co......-.s.0.. eee et . 2.) | 33.75 | 35.50 | 2.95 | 3.70 | 9745 
L} 33.31 | 35.50 - 3.70 | 9667 

Cream Gluten Meal................. GOGGEODGOUGD 000 uf “ 
Chas. Pope Glucose Co....... . co00D OD00C000CC } 38.25 3.12 9595 

Buffalo Gluten Feed.......s.200 coco coceree coves aa Pe aes cae an gis 
Buffalo Gluten Co., Buffalo ........-c0.se+05 26.31 | 26.33 mM 3.00 | 9739 

(| 26.50 | 28.00 | 3.39 | 3.00 | 9713 
| 24.19 | 28.00 - 3.00 9766 

BUtALOMGMUPENEM ESA syereisis lela), cele cele) culele eielsivie eles cieie 2 aie Eau i He Hee 
Glucose Sugar Refining Co., Chicago 300 b'O00 27.56 28.00 E 3.00 | 9831 

27.25 | 28.00 - 3.00 | 9907 
28.50 | 28.00 2.94 3.00 | 9884 

QueceniGluten) MEA cece ee cies cccjccesiccecieccc se ‘ 
National Starch Co...... O000.0000055000000 0900 23-06") 23-60 | 2-74 | 2-20, 9e18 

Globe Gluten Feed..........cccsescccoee oba0d00o000 Z = 
New York Glucose CO.....-sseccoecess Ranaound } 26-31 | 27-00 | 3.99 | 3.12 | 9783 

Pekin Gluten Feed ...  ..cccsccessoccce voce 6000 26.81 | 28.00 | 4.06 | 3.00 | 9814 
Illinois Sugar Refining Co.. dao00d0a0 ‘bod 25.38 | 28.00 - 3.00 | 9839 

30.63 | 33.00 | 10.27 | 11.00 | 9752 
33.31 | 33.00 - 11.00 | 9785 
29.13 | 33.00 - 11.00 | 9801 
29.81 | 33.00 - 11.00 | 9802 
32.75 | 33.00 - 11.00 | 9815 
34.25 | 38.00 - 11.00 | 9819 
30.00 | 33.00 - 11.00 | 9828 
29.50 | 33.00 - 11.00 | 9850 
30.88 | 33.00 - 8.00 | 9886 

EST ESE ONDE CiXamerstoretsierslchescie\slolele uncle isiileleleisvelersietereteve ob000000 } | 31.44 | 33.00 - 11.00 | 9915 
J. W. Biles Co., Cincinnati..... aetdeftiesienisnieen 4 33.44 | 33.00 - - 9631 

34.88 - 10.51 - 9636 
34.75 - - - 9645 
29.81 - - - $660 
29.81 | 33.00 - 11.00 | 9666 
31.56 | 33.00 - 11.00 | 9668 
29.88 | 33.00 - 11.60 | 9674 
30.06 | 33.00 - 11.00 | 9676 
36.19 | 33.00 - 11.00 | 9727 

(| 32.13 | 33.00 - 11.00 | 9900 
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ANALYSES OF SAMPLES. 

Name of Feed and Manufacturer or Shipper. 

Victor Corn and Oat Feed .....56 ceeeeeeeeee oe «J 
American Cereal Co., Chicago ......... «+ «+ ) 

Quaker Dairy Feed . .... .- eec.cesee alolstafetalefeleretetate 
American Cereal Co., Chicago ..........+..+- 

Quaker O ate ed mecccctecateeerecielecielesciele soado AOO0C ( 
American Cereal Co., Chicago. .. .... . «+] 

Stock Food--Oats, Corn and Barley ......--.....6- 
American Cereal Co., Chicago. .. .....-+.- l 

Wain Onn WEEE! cag oosogdoadon0ses0gbadGedo0 cao oOcuC 
American Cereal Co., Chicago Ecoongooso0n0c c 

Blatehford?s|Calf Meal. oooccc cee ccc cece cece \ 
James W. Barwell ...... ..- 50 BooDouCGEKGOdC f 

Cornland! Oat Heedmeacevisicceiie= mee) ecicielcles Gedodccc 
Commercial Milling Co....... .. ses. oo see 

Durham Corn and Oat Feed.........--ccccececceeee 
Great Western Cereal Co., Chicago woleletelererele ! 

Concentrated Dairy Feed .... ....... cecccccecees 
Great Western Cereal Co., Chicago ........ } 

EGY ALO HEINE C Ol lteererctetetetetore oielejelete ele telelolnieinlaiaiciersieremtelalstats 
Great Western Cereal Co., Chicago......... 

Excelsior Corn and Oat Feed .......2..6...00 s-se { 
Great Western Cereal Co., Chicago cletelstetctetetele ) 

De-Fi Corn and Oat Feed.. seeee oe wee ve J 
Edward Ellsworth Co., ‘Buffalo. Bislelelaleleleteterereren 

I. X. L. Corn, Oats and Rye Feed ....-........e0- +4 
Occidental/ Milling COM pe rricieileljesieleraieleisielsicisisic -/ 

Kentucksy, Mix edule dice cceiciet ecclrelccieilalelele) teleieloleicicieiar- 

W610) JOE lococedeos0ns doo cooweode ococaodaC 200 O66 
Henry Littlefield & Co., Portland ........... } 

Ned Brand Corn and Oats.....+.se00 ceeee ceeeees } 

SLANGATAISUS AL HCE] Aicwieceicicinielelttelsislelrisieteleletere sero sai io16 
E.S. Wentworth & Co., Memphis........ nods I 

STATION. 1903. 

—_~ 

PROTEIN. FAT. 

1 i 
E 2 

ls | ee] lel ge 
sO ao bol) ao 
0 HO =>) eS) 
= Sy Bh Su 
a) So oe) So 
& 2, 5A my By Om 

8.44 9.00 | 4.76} 4.00 
6.75 9.00 - 4.00 
8.38 | 9.00 - 4.00 
8.19 |} 9.00 - 4.00 
8.69 | 9.00 - 4.00 
§.31 9.00 - 4.00 
8.88 | 9.00 - 4.00 
8-38 | 8.23 - 8.00 
8.50 | 9.00 - 4.00 
8.44 9.00 - 4.00 
8.00 | 9.00 - 4.00 
8.06 9.00 - 4.00 

13.38 | 12.00 | 4.03} 2.00 

14.00 | 14.00 | 3.97 | 3.50 

12.69 | 13.00 | 5.85} 5.00 
11.63 | 13.00 | 4.75 | 6.00 
12.00 | 13.00 | 5.27] 5.00 

7.81 7.50 - 2.75 
8.3) 7.50 | 3.65} 2.75 

24.06 | 26.00 | 4.78 | 6.00 

§.19 | 10.81 | 4-63 | 6.02 
8.94 | 10.81 - 6.02 
8.56 | 10.81 - 6.02 

9.88 | 7-94 | 6.00] 8.92 

8.38 | 8.00} 3.24] 38.00 

11.94 | 7.53! 4.84) 2.65 

9.19 | 8.21} 5.95 | 4.58 

8.56 | 8.80 | 3.04] 3.00 

10.31 | 10 02 | 5.46} 4.67 

13.44 | 12.00 | 4.78 | 3.00 

12.63 | 11.56 | 3.69 | 3.15 
14.69 | 11.56 3.15 

9.06 | 9.00} 5.82] 5.00 
10.88 | 9.00 - 5.00 

9.56 | 12.00 | 1-81} 2.25 

Station number. 
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ANALYSES OF SAMPLES. 

PROTEIN. FAT. 

® 
I a 

Ko! Lo} S 
; js v =} 

Name of Feed and Manufacturer or Shipper. Wes Og ; - oy 5 
le ee | =| c 

B 4 S zi x Se 2 

a2) Ga] sa| Oa| 

(il Wie Wo = - | 9749 
AGW Wheat) Gages seos0eo) Gdoouoo WoocdGD! dour j 17.06 = = = 9834 

Acme Milling Co..-.......-.. 22650: srccceceees | 7-0 = = = Lee 
7. - - - 9 

Wihtkeeal [Maloodosopeaveen! Gee oon Glo sboooboGa bo “doe % < a. 
AmstedeeBuckiConeumeneo nce eecetecee aes } 16.94 | | - 9738 

MEAP C CORA eS aa sleneo este sgentencisse\ tnocsent reese B 5 BE Nee 
Ballard, Louisville .......--  ..ceeeceeeeeeee ! 17.81 a * = 9640 

| 

iSifighn IMiibadl tact ecsopsou edensoodemecenasooecnneate (| 17.94 ai 3 = 9635 
5 ae a | 17.38 9733 Blish Milling Co...........--- 220+ -eee © eee ! | 16.88 a Bi 9536 

[Drie Misael, Es baossodadsebe anobunpdeabous anasosds | im ti: y 
(Chany &3 (CD) cece noe BOE AO O Aaa tame ne: | 16-50 9832 

Winter Wheat Mixed Feed....-..... 02. eee. eens WelGeseulligee= = — | 9638 
WATT REAtS CO OOTMD Sisictel ciels sleleliietelvielelelentsieisia\el=iarelea/e/= | 16.38 = - - 9641 

WainteraWiheateBranis secs cesses csc sect ve saisesee see & r Z epee 
Commercial Milling CO.....  ...+.+eseeeeee 6 18.00 i a zs 9584 

Royal Mixed Feed .... ...--...-.e25- sees veeeeees \ | 17.50 = = = 9590 
IDxofiem Cham (C@s05660- covcosacce oo000 beb000D (| 18.56 - =e 9592 

[ERD sosocescqgncdpovdes0dBEdoDEdGOD asada! 060 anc 200 Gil lays ere By 2) ia 8 
Garalier Roller Mill’ Co;...02-2620.- sesccees | 16-75 | 9591 

Gee’s Red Dog Flour..... .- ...s2e2 6 ceereesecees a a ig Weaates 
Gee Grain Co., Minneapolis......-.-. .-++--- } 14.19 9926 

Winter Wheat Mixed Feed........ ..-- see sees . : rs fi a as 
Huron) Milling Co... 5... cece cee seer esee } 16.50 | 9737 

| 

Boston Mixed Feed ......-.00+ seeereee- ere cee | 17.00 - - -— | 9860 
Imperial Milling Co ....-.. ....---.ee 5000600 18.25 - - | 9650 

Whbeel WeEGGl 5666 cosoceacago BnoouasOGUsO S0bD0udOG000s a : 
Mankota Milling CO. co.dsbccss. secs caeeses: } Ise) b= = - | 9582 

Champion Mixed Feed .....--.... 22.200 ceeeeeeee : ns SS culbaess 
Portland (Mich.) Milling Co ........ sessee- } 15.38 | 9833 

Ban Gye Mixed HME ed! oc. io1wicieei/= feleieiets ele eleie -visie vinlsiniel= se ie bead ll ee 
Portland (Mich.) Milling Co......-....+-06 | 17.38 et | 9798 

Pyramid Mixed Feed. ...- 22.6. ..0- ccccsecccees eee S | ee 
Por aleMillinaCov) css etaeene: aelanees }| 17-69] - elcoioe 

Ben Hur Brand Mixed Feed........ 21.25 eeeesees \ ee | 
Roy aleMillins’Covssiasc- occ sceauwer cai ceaer | te tN = = - | 9693 

BMUGeGeredleheedienccrieseceicce elicit « S060 S600000 ‘. |i ore 
Walley City Milling Cols: so. ca-scssssco cee: : OSLO a= Z - | $750 

Winter Wheat Cow Feed ...-... s2.eeeee sees eee : if ie 5: 2 5 gute 
Valiey City Milling Co..... ..... cc... eceee ’ 15.75 3 4 z | 9829 

| 
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ANALYSES OF SAMPLES. 

PROTEIN. FAT. \ 

———| © 
| = 

S Lo} A : d cs) 5 
Name of Feed and Manufacturer or Shipper. yee oS re es 5 

ia |aa| lel ge = 
28 | 8e| 38)| gelue 
= be Spy ae Sh 2 

-o o o 

Ba) O%| &a| On| om 

Mixod Meed nec sieccmert cares amare saneereaantins : E 
ZenitH MCUs sc accede ees ost eaes {] 17.31) - F Sisal eee 

Bradley’s Superior Meat Meal.....--...ssseeeeeeee 1) 94 Fe ~ 
American Agricultural Chemical Co ....... j 84.56 | 40.00 | 9.59 | 9.00 | 9741 

Bowker’s Animal Meal........- .+..6+ «++ SOUNOOOUC at orien 3-38 He aon 
Bowker Fertilizer Co., Boston.........+.+... 34.88 | 30.00 a 5.00 | 9872 

BOW KOLB IB EOLS CLUMPS lsielaisicesioie cell coreielell sielele)sla(asieloisls 50.00 | 30.00 | 14.87 | 20.00 | 9786 
Bowker Fertilizer Co., Boston........ ..++-- 49.50 | 30.00 - 20.00 | 9788 

Swift’s Lowell Bone and Meat Meal.............. 1) 50.13 | 50.00 | 10 01 | 10.00 | 9765 
Lowell Fertilizer Co. .......00..cccree. vevce § | 50.88 | 50.00 | 11.48 | 8.00 | 9869 

HIGH GRADE COTTONSEED MEAL. 

Cottonseed meal is a by-product from the manufacture of 

cottonseed oil. After the cotton has been taken from the seed 

in the cotton gin, the remaining down or “linters” and the hard 

black seed coats or hulls are removed by machinery. What 

remains of the seed is cooked, and the oil expressed by high 

pressure. The resulting cottonseed cake is ground into the 

bright yellow cottonseed meal of commerce. Such a meal carries 

from 40 to 50 per cent or even more protein. 

Sometimes the black hulls are ground with the cake and a dark 

colored meal of very inferior feeding value is the result. Not 
all dark colored meal is necessarily adulterated with hulls, but 

strictly first-class fresh cottonseed meal is always bright and 

yellow. 

The analyses of 132 samples of 18 different brands of high 

grade and 8 samples of low grade cottonseed meal are here 

reported. The high grade meal was all guaranteed to carry 43 

per cent protein and g per cent fat. The protein ranged from 

39.50 to 49.75 per cent, with an average of above 45 per cent. 

LOW GRADE COTTONSEED MEAL. 

In the fall of 1902 the feed market was in an unusual condition, 

as feeding stuffs carrying high percentages of protein were very 
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scarce. Gluten meal, which for years..had been a standard con- 

centrated feed for many farmers, was no longer to be obtained. 

The new crop cottonseed meal was not ready to go forward and 

the market was quite bare of old meal. As a result, handlers of 

cottonseed meal were forced to purchase outside of the regular 

channels. In November and December samples running as low 
as 21 per cent of protein were received from correspondents in 

different parts of the State. These samples were very dark in 

color, and rather poorly ground and the black particles of hull 

were very conspicuous. ‘These goods were all traced back to the 

Oscar Holway Company of Auburn. Some of the goods were 

sold without any guarantee, others bore the tags of mills and 

shippers whose goods have, with these exceptions, ranked high. 

The matter was taken up with the shippers whose tags the goods 

bore, and they investigated and gave evidence satisfactory to us 

that the goods were not put out by them, but that the tags were 

attached by some one who had no right to do so. The explana- 

tions of the jobbing house were not satisfactory on this point. 

Two of the retailers state that when they objected to the dark 

color of the meal that the representative (traveling salesman) 

of the jobbers said that while it was dark in color it had been 

analyzed at the Experiment Station and found to be all right. 

As a matter of fact not a single sample of cottonseed meal was 

received at the Station from a wholesale dealer during September, 

October or November, 1902. 
In February, 1903, a sample of cottonseed meal was sent to us 

from a Foxcroft dealer, which was found to carry only 15.63 per 

cent of protein and 5.03 per cent of fat. ‘Ten days later a second 

sample was received from another dealer in the same town, which 

carried 15.38 per cent of protein, and a few days later still 

another sample was received from Foxcroft, which carried 17.06 

per cent protein. ‘These goods were all from the same car which 

was sold to the Foxcroft dealer by the Doten Grain Company. 

Later the Doten Grain Company sent to the Station 25 samples 
taken from as many sacks. These samples ran from 15 to 17 

per cent of protein. A sample was sent to the Connecticut 

Experiment Station for expert examination under the microscope. 

Mr. Winton found no foreign adulteration except hulls. He 

believes it to be a very poor quality of Sea Island cottonseed meal 
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ground with the hulls. The Doten Grain Company furnished 
evidence that they bought the meal for high grade goods. 

All of the violations were reported to the Commissioner 

of Agriculture, as the law directs. The old law was defective, and 

the attorney general gave an opinion that a prosecution could not 

be maintained under its provisions. About 25 other samples of 

low grade cottonseed meal were sent to the Station by wholesale 

houses during the winter; these were for the most part samples 

submitted by snippers from out of the State to wholesalers, and by 

them sent to the Station because the Maine dealers suspected them 

to be of poor quality. In this way many cars of poor goods were 

undoubtedly kept out of the State. A few samples were sent 

from cars already in the State, of which the importers were sus- 

picious. So far as we know, these goods were invariably dis- 

posed of as illustrated by the following letter :—‘Referring to 

recent correspondence regarding car of low grade C. S. meal 

would say that we have disposed of this car and sent it out of the 

State. We would not have considered selling it in this State 

after we learned its analysis.” While the old law, under the 

peculiar conditions of the fall and early winter of 1902-3, did not 

furnish full protection to the consumer, the amount of poor 

cottonseed meal sold in the State was a very small percentage of 

the total, and was in all probability much lessened because of the 
law. 

LINSEED MEALS. 

Linseed meal is made by grinding flax seed from which the oil 

has been more or less completely extracted. “Old Process” con- 

tains more fat and somewhat less protein than ““New Process” 
linseed meal. Rather more linseed meal was found in the State 

in 1902-3 than usual and this is probably explained by the scarcity 

of both gluten meal and cottonseed. Fifteen samples of linseed 

meal are reported. 

The American Linseed Company have placed the same guar- 

antee on their linseed meal as on the Cleveland Flax meal. This 

latter is a linseed meal from which the fat has been more com- 

pletely removed by extracting with naphtha. The naphtha is 

removed by treatment with steam, which leaves a coarse flaky 

product. As will be seen from the tables, the linseed meals were 

for the most part well up to their guarantees. The flax meal 

runs considerably higher in protein, however, than does the lin- 

seed meal of the same company. 
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GLUTEN MEALS AND FEEDS. 

Gluten meals and gluten feeds are by-products left in the 

manufacture of starch and glucose from Indian corn. Corn 

consists largely of starch. The waste product in the manufac- 

ture of starch or sugar is relatively much richer in oil and protein 

than is corn. Most factories are removing part of the corn oil 

from the waste, so that nearly all the gluten meals carry much 

less oil than they did a few years ago. Gluten feeds differ from 

gluten meals in that they contain a good deal of the corn bran, 

and hence relatively less of protein and digestible carbohydrates, 

and more of the indigestible woody fiber. 

Evidently the manufacturers are not finding it as profitable 

to make gluten meal as gluten feed, and this probably accounts 

for the decreased amounts found in the market. For the most 

part the gluten meals and feeds fall below the guarantee in protein 

and overrun somewhat in fat. 

BILES FOUREX. 

Biles Fourex is dried distillers grains—a new feed for Maine. 

The Norton-Chapman Company of Portland are the New Eng- 

land agents for these goods. The manufacturers guarantee the 

goods to carry 33 per cent protein and I1 per cent fat. Twenty 

samples sent to and collected by the Station have varied from 

29 to 36 per cent of protein. 

A FEEDING TEST WITH BILES FOUREX. 

From a car shipped to Bangor one ton was sent to the Station, 

which was used in a feeding trial with milch cows. This lot 

carried 34.88 per cent protein. 

When the Fourex was received the Station herd was being 

fed corn silage, mixed hay, and a grain mixture, composed 

of 200 pounds wheat bran, 200 pounds cotton seed meal, and 100 

pounds linseed meal. This grain mixture carried about 30 per 

cent protein and cost about $25 per ton. A mixture of 300 

pounds Fourex and 50 pounds of bran carries 30 per cent of 

protein and costs about $27 per ton. This mixture was fed in 

comparison with the oil meal mixture. 

From the herd we selected 3 grade Holstein cows, 2 Jersey 

heifers and 1 Guernsey heifer, all in milk for about 3 months, 

and who, according to their records, were doing a moderate 
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amount of work. These six animals were gradually changed 
from the oil meal mixture to the Fourex mixture, and after 22 

days on this were gradually changed back to the oil meal ration. 

The yields of milk on the oil meal ration for rr days prior to 
the change to Fourex, and another 11 days yields after the return 

to the oil meal ration are compared in the table with 22 days in 

which the mixture was fed. 

The table shows the milk yield of 6 cows for 22 dayson oil meal 

and Fourex rations. The hay and silage fed was the same in all 

periods. Sufficient wheat bran was used with the oil meals and 

the Fourex to make a grain ration carrying 30 per cent total 

protein. The same weight of grain mixture was fed in all the 

periods. 

KIND OF GRAIN MIXTURE AND PERIODS OF MILK. 

Cows used in test. Oil Meal. Fourex. 

1st period, | 3d period, Total, 2d period, 
li days. ll days. 22 days. 22 days. 

lbs. lbs. lbs. lbs. 
Rothalie, Jersey .... -..- -.-.-- 198.0 205.5 403.5 427.5 

ANA GICE NSELSOY, ciecisie ee nleisieicicicie = 209.1 208.1 412.2 428.0 

(GHOUEEN? coooaséo-8 Sodnd dogada 222.0 209.8 431.8 440.3 

Abbie B., Holstein.............. 242.9 222.2 465.1 472.3 

HOxy, LOIS Fe Im emerielerretere\cieleleielere 304.1 301.6 605.7 627.5 

Man VEL OMS GOI seieraleleleieisieveieieiereitelate 275.2 285.7 560.9 594.2 

Woy Real renter QC GAYE) poods|looncosacioagodallocoes. cos0de 2,879.2 2,389.8 

It will be noted that the cows more than maintained their milk 

yield with the Fourex. The slight increase of 110 pounds with 

six cows in 22 days or less than a pound of milk per cow per 

day does not prove that Fourex is better food for milk produc- 

tion than the oil meals, as such small variations constantly arise 

from causes outside of the feed. For example, Rothalie and Fan 

gave nearly a pound a day more milk in the third than in the 

first period, and this on the same ration and when they were a 

month farther advanced in lactation. 
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Fourex has about the same composition as gluten meal; it is 

readily eaten by stock and is a safe food for milch cows when 
fed by itself or in combination with other grain feeds. 

MEAT MEALS AND SCRAPS. 

These were, with one exception, above the guaranteed percent- 

ages in protein and fat. Evidently many of the manufacturers 

place the guarantee sufficiently low so there will be no danger of 
their goods falling below the guarantees. In compounding 

rations it will be safer to depend upon the analyses here given 

than upon the guarantees. 

BY-PRODUCTS OF THE OAT. 

The various oat feeds, corn chops and corn and oat feeds are 
still used in the State to a large extent. Some of these are the 

straight refuse from the manufacture of oat meal, and others, like 

the H-O Company’s goods, are mixtures of such refuse with 

other by-products of higher protein content. With a few excep- 

tions they are up to their respective guarantees and no fault 

can be found with the manufacturers for their desire to sell these 

goods, as they are making no claims for nutrients which the 

goods do not contain. The intelligent buyer of feeding stuffs, 

who has his barns well filled with hay, corn fodder and silage, 

will have very little use for these feeds low in protein content. 

WHEAT BRAN AND MIDDLINGS.—MIXED FEED. 

The results of analyses of samples of wheat offals sent to the 

Station by correspondents and collected by the inspector are 

given in the table. 

In the fall of 1899 the State was flooded with low grade, 

adulterated wheat brans and mixed feeds. Because of the pub- 

licity given to these fraudulent goods and the cooperation of the 

best of the large dealers, they have quite largely disappeared, or 

are sold under a proper guarantee. 

There is so much profit in selling ground corn cobs and broom 

corn at the price of wheat bran that the consumer must ever be 

on the watch against this fraud. The safest thing is to buy only 
well known, reliable brands of this class of goods. ‘The bulletin 

gives the names and analyses of many manufacturers of high 

class brans, and other wheat offals. If consumers will see to it 
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that all of this class of feeds which they buy carries the name of 
the miller, there will be little likelihood of their being defrauded. 
In case of any doubt, mail a sample to the Station and an 
analysis will be made and the results reported promptly and 
without any charge. 

CHAPTER 230 OF THE Pusric Laws oF 1903. 

An Act to regulate the Sale and Analysis of Concentrated 
Commercial Feeding Stuffs. 

Section 1. Every package of any concentrated commercial 
feeding stuff, as defined in section three of this act, used for feed- 
ing farm live stock, sold, offered or exposed for sale in this state, 
shall have affixed thereunto, in a conspicuous place on the outside 
thereof, a plainly printed statement clearly and truly certifying 
the number of net pounds in the package, the name, brand or 
trade mark under which the article is sold, the name and address 

of the manufacturer or importer, and a chemical analysis stating 

the percentage of crude protein, allowing one per cent of nitro- 

gen to equal six and one-fourth per cent of protein, and of 

crude fat it contains, both constituents to be determined by the 

methods adopted at the time by the association of official agricul- 
tural chemists. 

If the feeding stuff is sold in bulk or put up in packages 
belonging to the purchaser, the agent or dealer shall, upon request 

of the purchaser, furnish him with the certified statement named 
in this section. 

Section 2. The term concentrated commercial feeding stuff, 

as here used, shall not include hays and straws, the whole seeds 

nor the unmixed meals made directly from the entire grains of 

wheat, rye, barley, oats, Indian corn, buckwheat and broom corn. 

Neither shall it include wheat, rye and buckwheat brans or mid- 

dlings, not mixed with other substances, but sold separately, as 

distinct articles of commerce, nor wheat bran and middlings 

mixed together, nor pure grains ground together. 

Section 3. The term concentrated commercial feeding stuff, 

as here used, shall include linseed meals, cottonseed meals, cot- 

tonseed feeds, pea meals, cocoanut meals, gluten meals, gluten 

feeds, maize feeds, starch feeds, sugar feeds, dried brewers’ 

grains, dried distillers’ grains, malt sprouts, hominy feeds, 

cerealine feeds, rice meals, oat feeds, corn and oat chops, corn 

and oat feeds, corn bran, ground beef or fish scraps, condimental 
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foods, poultry foods, stock foods, patented proprietary or trade 

marked stock and poultry foods, mixed feeds other than those 

composed solely of wheat bran and middlings mixed together, 

or pure grains ground together, and all other materials of simi- 

lar nature not included in section two of this act. 

Section 4. There shall be annually appropriated from the 

state treasury the sum of one thousand dollars in favor of the 

treasurer of the Maine Agricultural Experiment Station, the 

same, or such portion thereof as is found necessary, to be 

expended by said experiment station in the analysis of concen- 

trated commercial feeding stuffs. 

Section 5. So much of the appropriation granted under this 

act shall be paid by the state treasurer to the treasurer of said 

experiment station as the director of said station may show by 

his bills has been expended in performing the duties required by 

this act, such payment to be made quarterly upon the order of 

the governor and council, who are hereby directed to draw the 

order for such purpose. The director shall annually publish a 

statement of the receipts and expenditures under this act. 

Section 6. Whoever shall sell, offer or expose for sale or for 

distribution in this state any concentrated commercial feeding 

stuff as defined in section three of this act, without complying 

with the requirements of section one of this act, or any feeding 

stuff which contains substantially a smaller percentage of con- 

stituents than are certified to be contained, shall, on conviction 

in a court of competent jurisdiction, be fined not more than one 

hundred dollars for the first offence, and not more than two 

hundred dollars for each subsequent offence. 

Section 7. The director of the Maine Agricultural Experi- 

ment Station shall annually analyze, or cause to be analyzed, at 

least one sample of every concentrated commercial feeding stuff 

sold or offered for sale under the provisions of this act. Said 

director is hereby authorized and directed in person or by deputy 

to take a sample, not exceeding two pounds in weight, for said 

analysis, from any lot or package of concentrated commercial 

feeding stuff which may be in the possession of any manufact- 

urer, importer, agent or dealer in this state; said sample should 

be placed in a suitable jar or bottle, tightly closed and a label 

placed thereon, stating the name or brand of the feeding stuff 

or material sampled, the name of the party from whose stock 

the sample was drawn and the time and place of drawing, and 
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said label shall also be signed by the director or his deputy ; pro- 
vided, however, that when so requested said sample shall be 
taken in duplicate in the presence of the party or parties in 
interest or their representatives, in which case one of said dupli- 
cate samples shall be retained by the director and the other by 
the party whose stock was sampled. ‘The sample or samples 
retained by the director shall be for comparison with the certified 
statement named in section one of this act. The result of the 
analysis of the sample or samples so procured, together with such 
additional information as circumstances advise, shall be /pub- 
lished in reports or bulletins from time to time. 

Section 8. Any person who shall adulterate any whole or 

ground grain with milling or manufactured offals, or with any 

foreign substance whatever, or any bran or middlings made from 
the several grains with any foreign substance whatever, for the 

purpose of sale, unless the true composition, mixture or adultera- 

tion thereof is plainly marked or indicated upon the packages 

containing the same, or in which it is offered for sale; or any 

person who sells or offers for sale any whole or ground grain, 

bran or middlings which have been so adulterated, unless the 

true composition, mixture or adulteration is plainly marked or 

indicated upon the package containing the same, or in which it 

is offered for sale, shall on conviction in a court of competent 

jurisdiction be fined not more than one hundred dollars for the 

first offence, and not more than two hundred dollars for each 

subsequent offence. 

Section 9. Whenever the director of the Maine Agricultural 

Experiment Station becomes cognizant of the violation of any 

of the provisions of this act, he shall forthwith report such viola- 

tion to the commissioner of agriculture, and said commissioner 

shall prosecute the party or parties thus reported. But there 

shall be no prosecution in relation to the quality of any concen- 

trated commercial feeding stuff if the same shall be found in its 

constituent parts substantially equivalent to the certified state- 

ment named in section one of this act. 

Section to. Chapter three hundred thirty-four of the public 
laws of eighteen hundred ninety-seven, and all other acts and 

parts of acts inconsistent with this act are hereby repealed. 

Section 11. This act shall take effect June one, nineteen hun- 

dred and three. 
Approved March 28, 1903. 



BREEDING FOR EGG PRODUCTION.* 

G. M. GowELL. 

On November Ist, 1898, tests were undertaken for the purpose 

of procuring data relative to the egg production of hens; and 

also, by selection and breeding, to’ improve the quality and 

increase the number of eggs produced. It was decided to study 

individuals as well as flocks, and to do this with exactness, the 

everyday performance of every bird should be known. 

As a means of securing the needed information 52 trap nests, 

of our devising and construction, were placed in the 13 pens of 

the breeding house. The nests were described in the report of 

this Station for 1898. The pens were 10 by 16 feet in size, and 

four of these nests were placed in each one; 20 pullets and 2 

cockerels were placed in each pen on November Ist, and daily 

egg records kept with each individual bird during the 12 months 

following; with some of the largest yielders, the records were 

continued into succeeding years. 

When the data from the first year’s testing were secured, the 

birds that had yielded 200 or more eggs of good shape, size and 

color, were selected for “foundation stock,’ upon which, with 

the additions made to them in succeeding years of birds of similar 

quality, the breeding operations were to be based. It is known 

that the laws of inheritance and transmission are as true with 

birds as with cattle, sheep and horses, and when we consider the 

wonderful changes that'have been made in the form, feather and 

egg production of hens since their domestication commenced, 
there is ample room for assuming that a higher average egg 

production than the present can be secured, by breeding only 

from those birds that are themselves great producers. 

The purpose of this work should not be misunderstood. We 

are not trying to produce stock that shall average to yield 200 

eggs per year. If, by furnishing the male birds which we are 

raising to poultrymen and farmers, the average egg yields of 

* This is a continuation of work begun in 1898, the results of which were reported 

in Bulletin 64, 1899, and Bulletin 79, 1902. 
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the hens of the State shall be increased to the extent of one dozen 

per bird, the value and importance of this work will be many 

fold its cost. While we are not breeding for fancy or show 

purposes, the birds are kept within the limits of the requirements 

of the breeds, so far as markings are concerned. No matter 

how great the number of eggs yielded, if they are not of good 

size, Shape and color, the bird is rejected as a breeder. 

It is yet too early to report what the results of this work are 

to be. Sufficient ‘time has not elapsed since beginning the tests, 

to increase egg production, or establish claims of increased pro- 

ductiveness. 

During the four years in which we'have been selecting breed- 

ing stock by use of the trap nests, we have given full year tests 

to over a thousand hens and have found among them 35 that 

have yielded from 200 to 251 eggs each ina year. Several have 

each yielded only from 36 to 60 eggs, and three have never laid 

at all, to the best of ‘our knowledge. 

A study of the monthly record sheets shows not only great 

differences in the capacities of hens, but marked variations in 

the regularity of their,.work ; some commencing early in Novem- 

ber and continuing to lay heavily and regularly, month after 

month, while others varied much, laying well one month and 

poorly or not at all the next. Weare not able to account for 

these vagaries, as the birds in each breed were bred alike and 

selected for their uniformity. All pens were of the same ‘size 

and shape and contained the same number of birds. Their feed- 

ing and treatment were alike throughout. 

With the most careful selections we could make, when esti- 

mating the capacities for egg yielding by the types’and forms of 

birds, we found we were still including in our breeding pens 

hens that were small workers. Many of the light layers gave 

evidence of much vitality, and in many instances there were no 

marked differences in form or action, by which we were able to 

account for the small amount of work performed by them. 

Every hen that has laid large numbers of eggs through the 

first, or the first and second, or more years, has shown much 

vigor and constitution. Some individuals have laid heavily for 

a few months and then drooped and died, seemingly because they 

could not stand the demands made upon them by heavy work. 
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RECORDS OF PULLETS, IQOI-1902. 

November Ist, 1901, 55 Barred Rocks, hatched during April, 

May and June, and 40 White Wyandottes, hatched during the 

same months, commenced their year’s work with the trap nests. 

These birds were brought in during the last two days of October, 

from the portable houses, out on the range, where they were 

raised and had their liberty. Most of those hatched during April 

had been laying well during October, and some of them com- 

menced the first of September. The eggs laid during September 

and October were lost, so far as individual records go; so the 

birds have not got credit for the work they actually performed 

duing their best 12 months. Reference to the table following 

shows October, 1902, almost bare of eggs. Could the birds that 

were laying when on the range the previous October, have started 

their records on the first day of that month, rather than a month 

later, and have been credited with the eggs they did lay during 

the 12 months following, more of them would have been placed 

above the 200 mark, and those now placed there would have their 

records materially advanced. As it stands now, however, we 

found seven birds among the 55 Barred Rocks with yields of 

from 201 to 240 eggs in the year. : 

The 55 birds laid 7,972 eggs during the year. Four birds 

were stolen, and if the 24 months they were out is accounted 

for we have 53 birds for the year averaging a little better than 

150 eggs each. Three birds died during the year. 

The 40 White Wyandottes laid 4,607 eggs, and if we deduct 

the time that was lost by those stolen, we have 39 birds for the 

year, averaging 118 eggs each. None of them reached the 200 

mark. Six died during the year. 

The yield of the White Wyandottes was lower this year than 

in previous years. This may in a measure be accounted for by 

the fact that they were allowed out of doors part of a wet day 

in April and quite a number of them took colds. A marked 

reduction in the egg yield was noted, extending over several 

weeks. 

It is believed that one bird, No. 1,069, laid no eggs during the 

entire year. A very few eggs were found outside the trap nests, 

but none that could be traced to her. There appeared to be no 

rason why she should be a drone as she seemed to be in good 
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health and her external form was not unlike that of her laying 

mates. 

RECORD OF BARRED PLYMOUTH ROCK HENS HATCHED IN 1901. 

| | | 

~~ 

MONTHLY EGG YIELDS DURING a 

pile MOST ES Sd 5 
| 2 
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1047| May = |) 1® 7 8 [14 | are] 19) 9671242) Tae eae ts 
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1144) Sete = = Goa| 15 | Des | ear SpihDe 21! Fh ae = | 2] =) is 

* Died. + Stolen. 
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EGG RECORDS OF WHITE WYANDOTTE HENS HATCHED IN 1901. 
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1063) May - 1 15 - 3 «5 - - - - - - 24 
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1081|Ma - 8 19 3 12 15 11 15 16 9 12 | 19 | 139 
1082] Ma‘ - 5 19 18 9 3 - - - 1 - - 55 
1083) May - 6 12 - |e 8 2 - 2 * - - - 30 
1084|May - 6 20 19 22 16 12 14 14 12 10 4 | 149 
1085) June - 2 24 19 12 9 16 13 21 18 8 | 20 | 162 
1086| June - 1 20 4 12 14 15 13 11 18 17 5 | 130 
1U87| June - - . 15 5 12 5 5 * - - - 59 
1088) June - - 10 lj 15 3 14 15 11 17 16 | 11 | 129 
1089| June - - 13 14 18 17 10 19 18 18 13 | 15 | 156 
1090) June - - i 3 1 * - - - - - - 15 

* Died. { Stolen. 

THE BREEDING STOCK. 

The numbers of the foundation stock now secured makes prac- 

ticable the avoidance of in-breeding, and this is strictly guarded 

against, as it is doubtful if the in-bred hen has sufficient consti- 

tution to enable her to stand the demands of heavy egg yielding. 

Males for our breeding operations have been raised from the 

most desirable of the foundation stock during the last three years. 

Aside from the foundation stock in the following table, all of 
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the other breeding females we are now carrying are tested hens 

that have laid over 180 eggs in a year; pullets whose mothers 

laid over 200 eggs in a year, and whose fathers’ mothers laid 

over 200 eggs in a year; and pullets out of hens whose sires 

were out of 200-egg hens, the pullets themselves being sired by 

cockerels bred for two generations on both dam and sire sides 

from 200-eg¢ producers. 

FOUNDATION STOCK WITH EGG RECORDS TO OCTOBER 31, 1892. 
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= - | - - = 
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SISFM Lil SOO eonmuee wet ce somes ByPaRre = 237 102 49 
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TUM /Ayorsbls HEN couccduode econ, do ade 3 Pe Rae = = = 213 
Nip eyo IBiili5 séscodacos, 6 cooucds B35 Le: Late ~ - - 205 
IKE) Aor; WSN oabodooced Gousnce spene Bea en Evate 7 - - 240 
1005|April, 1901 .. ....-..-...- ......./B. P. R..| - - - 222 
HAAN eIE WEN onads. sooued SooudGcDGS |B. [5 Lito] - 7 - 201 
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COMPARISONS OF THE YIELDS OF HENS DURING THE FIRST AND 

SECOND YEARS OF LAYING. 

With many poultrymen the idea is prevalent that if a hen lay 

but few eggs the first year, she is likely to do better the second 

year, than though she laid well during the first. 

The data so far secured, does not show that hens that yield 

120 eggs, or less, the first year, yield satisfactorily the second 

a 
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EGGS YIELDED DURING FIRST, SECOND AND THIRD YEAR OF LAYING. 

n ny mn 4 n FA n 4 
I bo a... | boo. | bea Z ee | Fee | Soe | 38s 
¢ sa. | sh4 | S22) ooze 
H When hatched. When com- Paige] I Penal || Puree No parede 
3 a menced laying. SE 2 Sa & o- Seo 

2 Seay | eraiealeo eases 
E = Ba So e=Ko BO 
Fi rt) 2455 | 252 | 454 | 254 

6|B. BP. R../April.....-...... October ......-.65- 161 16] 61 
10/B. P. R..|/April..... ....-. October ....-0.-- 175 175 8 | *March. 
26/B. P. R../April .. ........ November ........ 158 155 118 
30)B. P. R..|April .... ...... November .......- 165 165 112 
31'B. P. R..| \pril.....- -.-- |November... .... 175 175 94 
36/B. P. R..|April.... ... ... October . ...--.+.. 201 181 159 
45|B. P. R..|May ......0-. «-- December .... ..- 166 142 89 
51/B. P. R..|May ........--ee December ....... 191 191 94 
74|B. P. R..|May ........--. -|December ....... 182 165 151 
76|B. P. R..|May..... 2000) O00 December ....... 169 169 40 
§0/B. P. R..|/May...... ... «. January...... .... 160 140 103 
93}B. P. R..|April..... 2060000 October .......... 160 160 145 

101|B. P. R..|May. ......-.-.. JSANUALY.+---ee eee 204 201 30 /63 *April 
114/B. P. R..|May.............- JANUALY. -----.0ee 139 136 130 
120|B. P. R..|May ....... ... -|JSANUALY....-+..00- 188 184 99 |*Sept. 
126|/b. P. R..|May .........--.. January.. .---.... 180 152 162 | 
187|B. P. R..|May.. ..-..---.- JANUATY....--ecees 155 155 116 
151/B. P. R..|/May ............. January....... ... 155 135 161 
159|/B. P. R..|May. ..-- .. «--|JANUATY........ «. 175 137 168 
205|B. P. R..|June......-..... February .... .... 191 165 165 
203|B. P. R..) June. .... «2... January...... .... 169 151 82 
209/B. P. R..|June....... .. - |January...... fete 180 154 94 
228/B. P. R..|June. ....... ... February ......... 153 120 115 
246/B. P. R..|Jume. ... ....... February ... ..... 143 143 46 
951/B. P. R..|JUNE............- February. .. .... 167 129 125 
286|B. P. R..|June. ........... February ......... 206 191 147 +|188*Sept. 
289|B. P. R..|June..-.... .. ../February ......... 181 151 150 
300/B. P. R..|June............ February .... .... 175 138 148 
303/B. P. R.-|May ...-..-..0-+- !November ........ 208 208 127 85 
318|/B. P. R..|April .....-...... November ........ 237 237 102 49 
324/B. P. R..|April........ .., November. ...... 163 163 71 
326|B. P. R..|April . .. ..... November ....... 211 211 145 |104 *Sept. 
603/B. P. R..|April.....-...... November... ... 196 196 16 |*June. 
607/B. P. R..|May .....- . --../November ........ 170 170 272 
608/B. P. R..|June. .....00.0-- February ......... 195 195 166 
609|B. P. R../April..... ..... November ........ 200 200 176 |*June. 
611|B. P. R..|May ....-.. ..... January ........0.. 185 185 147 
612|B. P. R..|/April.....s... «-. November ........ 209 209 138 
GIT Be Be Rie MIBys cies. eee. -01- November ........ 251 234 150 
615) Bb. P. R..|April.......-.08. November ........ 191 191 73 |*June. 
622|/B. P. R..|May .-. «--...0-- JanuUary.....--..-. 99 99 67 
623|B. P. R..|/May ......+. ...- November ........ 183 183 124 
626|B. P. R..|May .........--. December........ 107 107 22 
627|B. P. R. |May .........-.-- January... ...... 61 61 20 |*Feb. 
630|B. P. R..|/April ..........-- November ........ 217 213 137 
632/B. P. R..|May..... ©... |December........ 217 185 106 
654|B. P. R..|May ...---.---6-- January...... .... 92 92 35 
635|B. P. R..|May ....... «--.- November ...... 201 190 143 
642|B. P. R..|/May ........ -.-/November ........ 169 169 30 
644/B. P. R..|May ...... odo0000 January. .. ...-.. 74 74 12 
648|B. P. R..)/April ........... November... ... 182 182 34 
649|B. P. R..|May ..... ..... .|December ....... 190 190 88 
651/B. P. R..|May .....-- -.e+ -|/December .......- 181 170 103 
654/B. P. R..|May ...........-- December.. ... 189 189 13 |*March. 
653/B. P. R..|May ........-.0-- January........... 95 95 82 |*July. 
657|B. P. R..| Jume.......--. 00. JANUALY...-.00-... 180 V7 58 
664/B. P. R..|May. ..... --. |November ........ 175 175 98 
670/B. P. R..|May . -...- «...- December. ....... 167 167 86 
671/B. P. R..|May ......- «. -- Noveinber ....... 167 167 51 |*May. 
672|/B. P. R..|May ..........--- November .... ... 210 200 185 
676|B. P. R..|May ... ........- November ........ 209 209 102 
684/B. P. R .|June.. ......-.-- January....... ... 170 17u 107 
686/B. P. R..|June........ .... February ......... 51 51 86 
689%. P. R..|June....... ....- January. . .- .... 181 181 70 
693/B. P. R..|June.....- .....- February ......... 47 47 44 |*July. 
698/B. P. R..|June....... .... January. .....-00. 192 192 133 

All except those marked with u star completed the fuil second or third year 
Those marked with a star died in months indicated. 
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year. Those that yielded in the vicinity of 100 the first year 

have yielded very lightly the second year. 

The left hand column of egg yields, in the table on page 75, 

shows the numbers of eggs yielded by each hen during the first 

full year after she commenced laying, and in most cases it is 

greater than when the year is reckoned forward from Novem- 

ber Ist. 

We have generally found it necessary to have the pullets of 

the breeds we have used, hatched by the last of April in order to 

have them laying regularly by the first of November. They 

then have a full year for work before they are removed the fol- 

lowing fall, to make room for the new pullets that must be in 

winter quarters early, if they are to do satisfactory work. If 

the pullet does not commence laying until January, she does not 

have a full year before she has to give way to the young stock, 

by the last of October, or the first of November. 

This feature of poultry management counts for a great deal 

and has much to do with determining the incomes of flocks. 

The column recording the yearly yields of the first and second 

year’s laying, are worthy of careful study. 



DWMOWNIT OF REO@OR SPACE AND OTHER (CON- 

DITIONS OF HOUSING IN RELATION TO EGG 

VID AND INCUBATION 1X PERIMENTS IN 1902: 

G. M. GowELL. 

The cost of housing poultry is a very important item to the 

poultryman, and the amount of floor space required by each hen 

is a much discussed question which is worthy of the most careful 

consideration and investigation. One test of this important sub- 

ject has been undertaken and is here reported. Since it fur- 

nishes only limited data, the work will be continued. 

A building 12 feet wide and 76 feet long, with walls 6 feet 

high and a double pitch roof, was divided in the middle, making 

two rooms, each 12 by 38 feet in size. The entire floor space 

was available to the use of the birds, as the roost platform or 

floor of the closet was elevated three feet above the floor. The 

front of this long closet, or roosting room, had a light frame, 

covered with white drilling, thoroughly saturated and glazed 

with boiled linseed oil. This framed curtain was hinged at the 

top and turned out into the house during the day, but shut down 

at night, from fall until spring, thus confining the birds in a 

small space, where it was hoped they would keep themselves 

warm. From fear that the air would be foul, the closet was not 

made very close and it froze in there quite hard during the cold 

nights and the results were that the birds did not commence 

laying much until March. 

The house did not have glass windows, but the front wall had 

four frame curtains similar to those covering the front of the 

roosting closet. These cloth covers were 3 by Io feet in size 

and came down to within a foot and a half of the floor. ‘This, 

we think, is too low, as the wind blew in directly on to the birds, 

when the curtains were up, during the day. 

In one half of this building, in Pen No. 1, 90 May hatched 

Barred Plymouth Rock pullets were put, and daily egg records 
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kept with them for eleven months. In the other half, in Pen 
No. 2, 60 pullets, mates to those in Pen No. 1, were put, on the 
same day, and treated in the same manner. 

EGG RECORDS OF HENS [IN HOUSING EXPERIMENTS. 

_ PEN NO. 1. PEN NO. 2. 
Size 12x88 feet. Size 12x38 feet. 

90 birds. 60 birds. 

Months. 3S a | z a 

SaaS Jes) FOS ia 

Bu3 | 32 | 25g | ge 

November Moen ootNdoD GUosaaNoD odecaseacuuaude 90 | 25 | 60 39 

LXE OES Gato coco. copocHotocoduaGosOKe blererl| 90 | 110 60 154 

IEMU CHAZ DEodcabods Goouos Goo 0 Go0de odccoaccas | 90 | 427 60 339 

February ..... .. a qOLodse Muscsbordabe vee 89 (op ve 59 465 

Marchte soueeemisc sets ace tare cc, 38.25 vant 89 1214 | 59 891 

Naru bon goendsooocs daopneadobaol | mooue codabodadaue 89 | 1420 57 889 

UA scieraretcieinieeisierieleioier cit creicjeroseicicisiar ie iors reieiecreienicrs 88 | 1288 | 57 855 

dle bosoucnocsdosoobcusd. cool Sunol Dade ao Graces 85 1216 54 800 

ANI poceoususoowwes nouDoUEe GUaRDEboEUoOngEUUmauc 85 1281 54 808 

INTE g6600 codtgcoodonob0coosueEe soodudesouce | 83 997 52 724 

Septembeninne accent cece as accicuisee sine | 79 $33 | 48 | 71 

Total yield for eleven months. .............. | - | 9294 | - 6535 

Average number of hens in each pen......... | S7 a | 564 = 

Average yield per hen for whole period .... | - 109 | - 116 

Where the 9o birds were together they averaged 103 eggs 

each, and where the 60 birds made up the flock, 109g eggs was 

the average to each one. Where the larger number of birds 

were together they did not appear to suffer from confinement 

during winter, as only one bird was lost from November Ist to 

May Ist. 

In the pen where the go birds were kept, the floor space was 

5.1 square feet per bird, and in the pen where the flock numbered 

60 birds the floor space was 7.6 feet per bird. 

It is doubtful if there are other lines of investigation where 

results are likely to be of greater value to practical poultrymen 

than the study of sizes of flocks and floor spaces for birds. If 

floor space can be as economically used by leaving it in one large 
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room as by dividing it into several. small ones, even though the 

number of surface feet remains the same per bird, the labor of 

feeding, cleaning and egg-collecting will be less in the undivided 

house. Again; the larger room offers greater field for the range 

of each bird even though it be more densely populated per sur- 

face foot than does the smaller one. 

CLOSE ROOSTING CLOSETS. 

In comparison with the above described curtained-front house 

with its closet roosting room, a small cheap building, but with a 

much warmer roosting closet, was stocked with pullets of the 

same breed and age as those put in the colder house. 

It is not intended to contrast the work done in this second 

house with the pens noted above so far as floor space, per bird, 

is considered, for it was made much warmer, but was after the 

same plan, with curtained closets for sleeping quarters, and oiled 

cloth, on frame, to cover the large opening in front. The lower 

edge of the front curtain was three feet above the floor, and this 

bulkhead kept the wind from blowing directly on to the birds 

when they were on the floor scratching their food out of the 

8-inch deep, dry straw. The roosting closet was made as near 

air tight as a common carpenter would make it. The outside 

walls of the building, and up the roof where it came in contact 

with the roosting closet, were packed with soft, fine hay. Its 

floor surface was 250 feet and we put 50 of the birds in it and 

treated them in the same way as those in the colder house. They 

did not get to laying until well along into November, but yielded 

4.14 eggs each that month. In December the birds averaged 

14.4 eggs each; January, 14.94; February, 13.4; March, 19.34; 

Noldito72. Vay. 17:20), June, 14.35) july. 15-45 Aneust, 1212: 

They averaged 144.4 eggs each, in ten months, and had still 

two months in which to work before completing their year, when 

nearly half of them were stolen and the record keeping interfered 

with. There appears to be no reason why the birds in this house 

should do better than those in Pens Nos. 1 and 2 except that they 

were better protected from the cold, both day and night. 

The curtained-front house with closet roosting room is inex- 

pensive to construct, but one condition is imperative: the roost 

room must be as near air tight as it is practicable to make it 
when the curtain is closed down. There is no need to worry 
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about ventilation. If the closet was filled with water it would 

quickly leak out. The cracks around the curtain frame, at top 

and bottom, furnish openings for the entrance of fresh, and 

escape of foul air. 

The main part of this house is cold of course, but the straw 

on the fioor is always dry, and the air clean. While the birds 

are on the roosts—in bed—they are warm. ‘They come down 

to their breakfast and spend the day in the open air. Such treat- 

ment gives vigor and snap to the human, and it seems to work 

equally well with the hen. 

EXPERIMENTS IN INCUBATION IN 1902. 

In many experiments there are disturbing causes which inter- 

fere with the work and render unreliable the results, which seem 

to point in certain directions, and indicate certain truths. This 

is true with all of the investigations we have made concerning 

incubation. We have in use several good incubators and have 

haa considerable experience in operating them and others. We 

think we have no trouble in getting as good results as when the 

eges are submitted to the careful treatment given by the mother 

hen. With eggs from hens that have been laying but a short 

time we usually get hatches of from 70 to 80 per cent from the 

entire number of eggs incubated. 

During the last three years we have planned and carried to 

completion a large number of incubation tests. By use of the 

trap nests we were able to know the source of every egg and it 

was thought that the eggs from the same hens, all laid within 

ten days of each other, and divided by selecting the first, third, 

fifth, etc., for one lot and the second, fourth, sixth, etc., for the 

other lot, would be nearer alike in freshness, fertility and germ 

strength, than though they were selected from different hens, 

however much alike such birds might be. 

In this way we could have all of the eggs of each hen in a 

class of her own—in two lots—and it was thought that the com- 

parison of one hen’s eggs with each other would yield more 

reliable data than would the comparison of the eggs from differ- 

ent hens. This assumption is true if the individual bird yields 

uniformly fertile eggs throughout the test. As investigations 

progressed we became aware of the great variation in the chick 

= a ne ee 

—s 
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producing capacity of eggs, and that the assumption of uniform 

fertility in the eggs of Sich hen for considerable periods of time 

was not sustained. 

In the table on pages 82 and 83 there is given, in addition to the 

egg yield of 76 hens, an incubation test of the eggs laid during 
the last 10 days of May, 1902. 

The data show plainly the great variability in the fertility of 

the total egg yield of different hens; some birds yielding eggs 

that are all highly fertile, and Bihers giving eggs that are all 

completely infertile, being as clear after 21 days of incubation 

as at the start. Again some hens are very irregular in the 

fertility of their eggs; an egg laid one day yielding a chick, 

while that laid on the next is completely infertile; or they are 

fertile for a day or two, or more, and then infertile, becoming 

fertile again after one, two, or more eggs are laid. This seems 

to be true with some individuals, whether they are laying reg- 

ularly or irregularly, or. whether they have been laying a long 

or a short time. The eggs from other hens seem to be slightly 

fertile, the embryo dying before the tenth or twelfth days. This 

appears to be regular with some hens, and irregular with others ; 

as some give eggs of low fertility one day and high fertility on 

the days immediately following, or preceaing. 
The results given in the table plainly show the great variability 

in fertility. For instance; the egg of the first hen on the list, 

No. 511, was laid May a2ist, and it stopped developing about the 

tenth day of incubation. The next one was laid May 24th and 

it yielded a good chick. Both eggs were in the same incubator, 

on the same shelf, where there is every reason for believing that 

the conditions were alike. The next egg was laid by the same 

hen two days later—May 26th—and the germ died on the six- 

teenth day of incubation. She laid an egg the next day follow- 

ing and development stopped in it on the tenth day of incubation. 

The next eggs were laid by her on the 29th and 30th insts. and 

both yielded good chicks. 

During this ten days test she laid six eggs, three of which 

yielded chicks, and in three of which development stopped after 

having advanced half the period, or more. Had these six eggs 

been taken promiscuously and divided into two lots which were 

treated differently, three chicks possibly might have been secured 

from one lot, and three, half developed dead chicks, from the 
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other lot, and the conclusion drawn that one lot had right and 

the other lot wrong conditions. Or, if differently divided, the 

results might not have been so pronounced, but equally unreliable. 

The incubation tests made in 1902 were undertaken in the 

belief that the knowledge of the source and history of every egg 

would enable us to avoid disturbing causes and leave only the 

leading questions for consideration. Had the investigations 

been made with eggs taken from the flock or pens of hens, as 

laid, without reference to the individual sources from which they 

came, and divided into lots, and subjected to the conditions of 

the test, results could have been secured that, unquestioned, might 

nave seemed to give positive evidence, pro or con, and which 

might have been published without any suspicion that the results 

were untrustworthy. 

In the twelve incubation tests which we have made this year, 

but not reported, the eggs from each hen were divided, in the 

order in which they were laid, by alternation, into two lots in 

each test. The results of such division, if applied to hen No. 
511 would have given one chick hatched from lot 1 and twe 

chicks hatched from lot 2, and yet the results would not have 

been produced by incubation conditions, but rather by some 

previous conditions for which we could not account. No. 511 is 

discussed because she is first on the list ; what is true of her holds 

good in a greater or less degree with many others. 

Could eggs of known fertility be secured, incubation tests could 

be made that would be simple and reliable. In the light of the 

data given in the table and that obtained in the twelve incubation 

tests there appears to be no means of securing positive informa- 

tion regarding this point. In the absence of positive information 
probably the best plan to pursue is to secure birds by test that 
yield eggs of uniformly high fertility and rely upon the aver- 

aging of the results of many incubation tests. In this test the 
birds were by no means fresh, but had been working several 

months. 

It does not appear that heavy yielding is a hindrance to fertility 

if the birds have had a period of rest following it, and resumed 

heavy work. 

One of the first birds found to yield over 200 eggs per year in 

1899 was No. 4. During the first year she laid 201 eggs; 140 

the second, 130 the third, 119 the fourth, and she is now doing 
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her fifth year’s work. She was one of the first birds selected 

for the foundation stock of our breeding operations, consequently 

the eggs secured from her, each of the last three years, from 

February to July, have been incubated, and mostly found suffi- 

ciently fertile to yield chicks, or developed as far as the 17th day. 

No. 286 was a late hatched chick in 1898, and did not com- 
mence laying until February 12, 1899. Ina year forward from 

that day she laid 206 eggs; 157 during the second, and 138 in her 

third year. When nearly three and a half years old she died 

from an accident, having laid 119 eggs during the last 160 days 

she lived. Her eggs were remarkable for their fertility, every 

year, very few of them failing to yield well developed chicks. 

No. 318 was hatched in April, 1899. During her first year she 

laid 237 good brown eggs. After she had laid 200, the next 

dozen were saved as laid, and found to weigh 1 fb, 1144 ounces. 

In her second year she laid 102 eggs, and 49 in her third year. 

She now looks the picture of perfect health and vigor, and is not 

over fleshy or “baggy.”’ Vigorous as she has always been, but 

very few of her eggs have yielded chicks, or been well fertilized, 

although she has been bred to different males. 

Two other birds were remarkable for their small yields. No. 

686 laid 67 as her first full year’s work, and No. 693 laid 47. In 
May of their second working year, after their winter vacation, 

the 15 eggs they both laid during that month were found to be 

completely infertile. In these cases it certainly was not heavy 

work that caused infertility. Both birds always appeared to be 

in good health until about three months after the test when No. 

693 failed and died. 

Although in a general way we may regard infertility as likely 

to result after hens have been laying long and heavily, it is by no 

means true that it is always so. 
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THE ILLUSTRATIONS. 

Illustrations of four of the heaviest laying birds which we have 

are shown, and also two of the poorest producers. 

The White Wyandotte hen No. 1069 was kept until she was 

four years old and we are very sure she laid no eggs. She was 

a vigorous, well formed bird, of active habits, and always in 

apparently good health. She was not masculine in her make up. 

As may be seen by her picture, she was not sufficiently unlike 

No. 403—her mate of the same breeding—as to even in a small 

degree account for their varying functions. 

No. 403 is now over four years old. During her first year’s 

work she laid 219 eggs; 162 during the second year ; 72 the third 

year. She is now at her fourth year’s work. 

Four illustrations of Plymouth Rocks are shown. No. 588 

was a fairly well made bird of medium weight. She was rather 

fine for a representative of her breed, but she was in no respect 

effeminate or lacking in vitality. She did not lay until she was 

nine months old. She then laid eight eggs in one month, and 

laid no more during the remaining six months she was kept. 

No. 318 is now four years old. She is a strong, muscular bird, 

of large size, always fleshy but never over much so. She is very 

energetic and active. The 236 eggs she laid the first year and 
their extra size and color easily makes her one of the best birds 

we have bred. 

No. 617 yielded 251 eggs in her first year, the most of any 

bird we have bred. They were of good size and shape, but 

hardly of sufficiently high color. In size, form, and feature she 

is in marked contrast with No. 318, being lighter in weight, nar- 

rower in body, both front and rear, with lighter neck and fine 

head and comb. She would be regarded as of the egg type, by 

those people who profess to tell the egg yielding capacities of 

hens by their forms and markings, while No. 318 would be 
regarded as rather of the beefy type. 

No. 1003 is somewhat like No. 318 in form, being large and 

more compact and fleshy than No. 617. Her yield was 240 large 

brown eggs the first vear she laid. 

A study of the illustrations, while not as satisfactory as an 

examination of the living birds, is worthy the attention of inves- 

tigators and breeders. 
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Figs. 18 and 19, White Wyandotte hen, No. 1069. Laid no eggs. 
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Figs. 20 and 21, White Wyandotte hen, No, 4u3. Laid 219 eggs in first year. 
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Figs. 22 and 23, Barred Plymouth Rock hen, No. 588. Laid 8 ess s in first year. 
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Figs. 24 and 25, Barred Plymouth Rock hen, No. 318. Laid 237 eggs in first year 
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Barred Plymouth Rock hen, No. 617. Laid 251 eggs in first year. Figs. 26 and 27. 
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Figs. 28 and 29, Barred Plymouth Rock hen, No. 1003. Laid 210 eggs in first year. 



PERMIPIZER NSPE ClO: 

Cuas. D. Woops, Director. 

J. M. Bartiert, Chemist in charge of Fertilizer Analysis. 

The law regulating the sale of commercial fertilizers in this 

State calls for two bulletins each year. The first of these 

contains the analyses of the samples received from the manu- 

facturer guaranteed to represent, within reasonable limits, the 

goods to be placed upon the market later. The second bulletin 

contains the analyses of the samples collected in the open market 

by a representative of the Station. 

The analyses of the manufacturer’s samples for this year were 

published in March. The present bulletin contains the analyses 

of the samples collected by the representative of the Director 

of the Station. 

The figures which are given as the percentages of valuable 

ingredients guaranteed by the manufacturers are the minimum 

percentages of the guarantee. If, for instance, the guarantee is 

2 to 3 per cent of nitrogen, it is evident that the dealer cannot 

be held to have agreed to furnish more than two per cent and so 

this percentage is taken as actual guarantee. The figures under 

the head of “found” are those showing the actual composition of 

the samples. 

A comparison of the results of the analyses of the samples col- 

lected by the Station with the percentages guaranteed by the 

manufacturers shows that, as a rule, the fertilizers sold in 

the State are well up to the guarantee. In a few instances the 

particular lots of fertilizers sampled are not quite as good as 

they should be; there is, however, no case which appears to be an 

attempt to defraud. ‘The comparisons indicate that the manu- 

facturers do not intend to do much more than make good the 

minimum guarantee and this is all that the purchaser can safely 

expect. 
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DESCRIPTIVE LIST OF STATION SAMPLES, 1903. 

Manufacturer, place of business and brand. Sampled at 

Station number. 

THE AMERICAN AGRIC. CHEMICAL CO., N. Y. 
2984 Bradley’s Alkaline Bone and Potash ........ .s+.seeeseseeeeeese Bangor... ..- 
2985 Bradley’s Complete Manure for Potatoes and Vegetables.... |Bangor......... 
2986 Bradley’s Complete Manure with 10% Potash .....-....+. ««. -|BAngor ....-560- 

2987 Bradley’s Corn Phosphate.......esssseesecseees wee e[¢ 018,010) siaiere'sjeielp FrANGOY. ..-+-e 
2988| Bradley’s Eureka Fertilizer .....-...02 ceceee snes soccccccecccees Bangor ....+ ss 
2303) Bradley’s Niagara Phosphate ... ...... cssccssceescrcee BGuon Goce Bangor «eco. ace 

2990, Bradley se OLatOeMenulliZ Gri. weenie velcsifiaicisiciansleleic\etec|sisiomelstnisinteleteis Bangor .. saceo. 
$143) Bragl6y7s FOtato WUANULE ccc ccce sccieciclecisiclsieel vaccine HAR aCOO SOC Bangor ncsuc cles 
2991 Bradley’s X. L. Superphosphate of Lime.......... «+. seeesee Bangor. .. ... 

| 

2992|Clark’s Cove Bay State Fertilizer ..... ....+.0. -..+0.- ec\eisiay tale Bangor ...+.-.- 
2993|Clark’s Cove Bay State Fertilizer G. G..... « 02... wsseeeeeeeee Bungor ....-s00- 
2994|Clark’s Cove Bay State Fertilizer for Seeding Down..........-. Portland. .... 

2995) Clark’s Cove Defiance Complete Manure.... ..... .-..0+ seeees Banger -ccocsees 
2996|Clark’s Cove Great Planet Manure A. A....-.....e00 secec-coce. Bangor. -ccscess 
2997/Clark’s Cove King Philip Alkaline Guano......... .... Sieterstsiole Bangor ......- ‘ 

2998|Clark’s Cove Potato Fertilizer. ....2....0 ceeseesse sceecececeere Bangor ....-.-e. 
2999/Clurk’s Cove Potato Manure... .... ... ... foconsodacoudaoce ocd Bangor . ..s..08 
3000/Cleveland Fertilizer for All Crops ...-...--seeccccevee-cecccccces Bangor. 

3001/Cleveland High Grade Complete Manure...... ..+- ses+--eeee- BancOr yen sisclsis 
3002|/Cleveland Potato Phosphate ........ ssscceccsccsceessecsceccecs Bangor. » cw. 
3003|Cleveland Seeding Down Fertilizer.... .. ...s..0- ssceceeeees Bangor. .. : 

3004/Cleveland SUPEUPNOSPH ALE Merrie oleisielermieleleloisjeleetsle]-Volatere(e tye Shoooadgoe: Banner aecacesisic 
3005| CLOCKELS COLD ENOSPU ALC Ii ereiern-lelolnlolelolclolels)elvietelelole(olele\oeleieicieie/steterele Portland ....... 
3006|Crockevr’s Grass and Oats Fertilizer.........seeeeeees-cvcerereeee Portland ..... ae 

3007|\Crocker’s New Rival Ammoniated Superphosphate..... .....- Portland. ...- 
30U8| Crocker’s Potato, Hop and Tobacco Phosphate............. «- Aietemmp hal cgeseoc 
3009|Crocker’s Special Potato ManuTLe .........eeceeeeeees soccer: ---|/Bangor.... «..- 

3010|Crocker’s Aroostook Potato Special ............+--2+seeeeee cone Bangor ......... 
3011|Crocker’s Superior Phosphate .......... Guceas SpOeCoCOOOLODDatOG Bangor ....-.+-- 
3012/Cumberland Guano for All CrOpS ......006- sececeeceecceerees ---|Bangor ......+ 

3013/Cumberland Potato Fertilizer . ... «2 ss.20 2 eareeccesscccvece Portland ....... 
3014| Cumberland Seeding Down Manure .... - --.... 405 eeeeee vere Bangor ......... 
3015,\Cumberland Superphosphate....... »8005 G66000000 Hacnoncae 6 CC -|Bangor ....-.--- 

3016) Darling’s Blood, Bone and Potash ..........-..cceeeccceces cee oe Houlton ....... 
3017|Great Eastern General Fertilizer. .....-. sereelalctetete Portland. ..... 
3018|\Great Eastern Grass and Oats Fertilizer ....... soonocooc sereeitisiate Portland ....... 

3019|Great Eastern High Grade Special Potato Manure............. Portland ....... 
5020|Great Eastern Northern Corn Special..... popdoboncoDC6d006ct --|Portland ......- 
3021/Great Eastern Potato Manure ....ceecsecsecees socscccccccecvces Portland . ..... 

3022| High Grade Fertilizer with 10% Potash....... so CGC aieatetaletotelatot= Fort Fairfield.. 
3U26| Pacific Dissolved Bone and Potash ........-eseeeesseee oe soceee Belfast..... .. 2 
3027| Pacific Grass and Grain Fertilizer .............-. ppusoodE so8000~ Bangor ........- 
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ANALYSES OF STATION SAMPLES, 1903. 

NITROGEN. PHOSPHORIC ACID. POTASH 

& Total. Available,| Total. 
| | S 
a |4 |2 2 | ° 
ge | Oe le. > Wel o gy 2 : a 5 ie : = 
ees |S es fs Pe res sl ele 

fo} o ° S ) =] ° 
ees IS loon ce eee | oS lee GS live: |S 

%|%!\%\% | % | | % | % | % % | % || % 
Spats, Se | Sach ae | aD 6.30) 4.63| 1.91) 10.93] 11.00] 12.84] 12.00|| 2.00) 2.00 
2985| 2.05 1.38| 3.43] 3.30|| 5.79] 3.17| 1.57| 8.96] 8.00] 10.53| 9.00|| 7.17) 7-00 
2986| 2.19] 1.40] 3.59] 3.30|| 2.65| 3.34] 2.81/ 5.99] 6.00] 8.80] 7.00|| 10.72] 10.00 

2987} 0.96] 1.00] 1.96/ 2.06|| 2.58] 5.41| 2.87| 7.99] 8.00] 10.86] 10.00|| 1.76’ 1.50 
2985| 0.24| 1.10] 1.34| 1.03|) 5.30| 2.63] 3.09| 7.93] 8.00] 11.02/ 10.00|| 2.07| 2.00 
2989| 0.55| 0.88| 1.43) 0.82|| 4.26) 3.91| 2.42] 8.17| 7.00] 10.59| .00|| 1.45] 1.00 

2990| 0.67| 1.54| 2.21] 2.06/| 6.09] 3.43| 3.17] 9.52] 8.00] 11.69] 10.00|| 2.84| 3.00 
3143| 1.19] 1.58] 2.77/ 2.50|| 2.76] 3.58| 2.91/ 6.34] 6.00] 9.25| 8.00|| 5.25] 5.00 
2991| 1.21} 1.38] 2.59] 2.50|| 4.26] 3.43] 3.73! 7.69] 9.00] 11.-42/ 11.00|| 2.70} 2.00 

2992] 1.27| 1.46] 2.73/ 2.50|| 4.83] 3.24] 3.61] 8.07| 9.00| 11.68] 11.00|| 2.51! 2.00 
2993] 1.04| 0.86| 1.90} 2.06|| 5.07| 3.45| 3.19] 8.52| 8.00] 11.71| 10.0u|| 1.67; 1.50 
2994) 0.47| 0.72/ 1.19| 1.03/| 5.49| 2.70] 2.97] 8.19] 8 00] 11.16] 10.00|| 2.05} 2.00 

2995| 0.45| 0.86] 1.31| 0.82|| 3.67/ 3.83] 2.28] 7.50| 7.00] 9.78/ 8.00|| 1.34] 1 00 
2996] 2.04| 1.44| 3.48} 3.30|| 4.51| 3.04] 2.86] 7.55| 8.00/ 10.41| 9.00|| 7.21] 7.00: 
2997| 0.51) 0.80| 1.31] 1.03/| 5.44] 3.06] 3.64] §.50| 8.00] 12.14| 10.00|/ 2.32) 2.00 

2993] 0.86] 0.80} 1.66] 2.06|| 5.55| 2.47] 3.18] 8.02] 8.00] 11.20) 10.00|/ 4.36] 3.00 
2999] 1.13| 1.60| 2.73| 2.50|| 3.06] 2.96] 3.06] 6.02] 6.00| 9.08| 8.u0|! 4.96] 5.00 
3000| 0.35} 0.84; 1.19] 1.03/| 4.88] 3.21) 3.14] 8.09] 8.00] 11.23] 10.00|| 2.12} 2.00 

3001 2.06] 1.44] 3.50| 3.30/| 5.02] 3.01] 2.69] 8.03] 8.00] 10.72/ 9 00|| 7.47| 7.00 
3002| 0.76| 0.s2| 1.58] 2.06'| 4.48] 3.63] 3.42] 8.11| 8.00] 11.53) 10.00|| 3.50] 3.00 
3003] 0.58] 6.63| 1.26] 1.03,| 5.38] 3.37] 2.51| 8.75] 8.00] 11.26] 10.00|| 2.29] 2.00 

3004) 0.53/ 1.86] 2.39] 2.06|| 4.48] 4.18] 3.75] §.66] 8.00] 12.41| 10.00|| 1.87/ 1.50 
3005| 0.78| 1.44| 2.22| 92.06|| 4.9$| 3.07] 2.97| 8.05} 8.00| 11.02| ..... 1.52) 1.50 
BU Alecacis. (heseecl Geeta eames 5.92| 4.90} 1.52/ 10.82] 11.00) 12.34 2.02) 2.00 

3007; 0.46| 0.86] 1.32| 1.03|| 5.65| 2.39] 2.65| s.o4| 8 00] 10.69 1.96) 2.00 
3008! 1.20} 0.94| 2.14) 2.061] 5.36] 3.91] 1.62] 9.27| 8.00] 10.S9]...... 3.11] 3.00 
3009{ 1.29] 1.90] 3.19] 3.29|| 5.15/ 2.55| 2.68! 7.70| 6.00] 10.38|...... 10.84) 10.00 

3010| 0.76| 1.30] 2.06] 2.06|| 6.19] 1.98} 1.91] 8.17| §.00| 10.0s|...... 6.64! 6.00 
3011} 0.42! 0.78] 1.20] 0.82|| 4.72| 3.36| 2.93] 8.08] 8-00] 11.0l|..... 2.17| 2.00 
3012} 0.45; 0.82] 1.27/ 1.03|| 5.69] 3.04| 3.06/ 8.73] 3.00| 11.79] 10.00|| 2.34] 2.00 

3013} 1.01| 1.14] 2.15} 2.06|| 5.34] 3.16] 2.62/ 8.50] 8.00/ 11.12| 10.00|| 2.36] 3.00 
3014] 5.36| 0.83] 1.24| 1.03|| 4.98] 3.42] 3.16] 8.40] 8.00] 11.56| 10.00|| 2.18] 2.00 
3015} 1.23| 0.84] 2.07/ 2.06|| 4.78] 4.03| 2.72] 8.81] 8.00] 11.53] 10.00|| 1.69] 1.50 

3016| 2.39} 1.50| 3.89] 4:10|| 3.97| 4.19} 2.41! 7.46| 7.00| 9.87| 8.00|| 7.29] 7.00 
3017| 0.43; .70| 1.13| 0.82|| 3.73| 4.41| 3.62] 8.14| §.00| 11.76... .. 4.01} 4.00 
HiGllsae sclldeec ec eee Se 5.95| 5.19} 1.30] 11.14] 11.00) 12.44)...... 2.05] 2.00 

3019} 1.20; 2.10] 3.30| 2.29|| 1.60] 4.62|/ 1.20] 6.22/ 6.00] 7.42|...... 10.18] 10.00 
3020| 0.85] 1.50| 2.35| 2.06|| 4.94] 3.17| 2.74] 8.11] §&.00| 10.85]...... 1.51| 1.50 
3021) 0.87; 1.28) 2.15| 2.06|| 4.66] 3.59] 2.32] 8.25] 8.00] 10.57| 7.00|| 3.30| 3.00 

3022) 0.82) 1.68} 2.50| 2.40|| 4.64| 2.21) 2.56] 6.85/ 6.00| 9.41/ 7.0u|| 9.64| 10.00 
306 ee Meeecllcioceloc cose 6.32| 4.74 1.30] 11.06] 10.00] 12.36] 12.00|] 2.04) 2.00 
3027| 0.55; 0.74/ 1.29]  .82|| 3.60| 6.52] 1.28] 10.12] 7.00] 11.40) 8.00|| 1.36/ 1.00 
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3028| Pacific High Grade General Fertilizer..........seee0 cove cece Bangor s-cecsc«s 
3029 Pacific Nobsque GUANO. vececesccncesccccce asceeececcerctccucas -|Bangor ........ 
8080/ Pacific Potato Speclalirs cc ccccecccecsecisesicccucc! sc csveesivoc ciate Bangor .....- see 

3031 Packer’s Union Annual Corn Fertilizer ..... Portland .....+++ 
3032) Packer’s Union Economical Vegetable Guano An ZOw ee ecens 
3033) Packer’s Union Gardener’s Complete Manure ...-.+...++-06. - |Bangor ee 

3034/Packer’s Union Potato Manure.... .....ccccecsccssevscceescccece Portland ...... us 
3035| Packer’s Union Universal Fertilizer ......-..e+120 sesees ceceeee Portland ..-.-... 
3036, Packer’s Union Wheat, Oats and Clover Fertilizer. ....-...... Portland.. °: 

8088|Quinnipiac Corn Manure: “eiiececcscvscenis)  claeiiseiesiol esiusls 1ee+-| Bangor .......+ 
3039|Quinnipiac Market Garden Manure..... -...- .scceeseeees coeee Fort Fairfield 
3041)Quinnipiac Potato Manure... ........-cesseceeecoeee 600000 jogacoe Bangor. .....- 

3042|\Quinnipiae Potato Phosphate.... . .. Mevetetetdtelateratetetersletaletereistatelcterstets Bangor ..-. os 
3043 Quinnipiac Seeding Down Manure. oe) cjejcre el ESCLLASU releielotere cera 
SOs I REAG Sse OvaLOmMaMUne emlecrettelelsccteieleielrelereiersiereleetoiereisielelerersietelelerecierete Bangor .... ..-.. 

3046|Read’s Practical Potato Special..... ..... Guvoddo -cocadcoo0KG -..|Portland ......- : 
3047|Read’s Standard Superphosphate . 2.2.2... seevecsccscccees: ces Bangor .....-.-. 
3048}Read’s Sure Catch Fertilizer. ............... 5 déoasapoDudodDOCDN Bangor ......--- 

3049)Read’s Vegetable and Vine Fertilizer......... ...02 .02 ssesee -.-|Bangor .......- 5 
SENSO) edonkey erverbie Eweievs) onos GaouoosesboccocoenG uous dddcocodbuodNe Bangor. ....... 
3051 Stand ardeaee ran Gl eracioecrelceiesilacleleln(slelclslalalateielentsietelelstiafelele Sevelereleletetetate Portland.. ....- 

3052|Standard Bone and Potash... oo... ccc secccccwrcencs cee ceuers Bangor ......-. ° 
3053|Standard Complete Manure... ccc ccc cscs cece ri coecescevs Caribou..... peers 
8054|/Standard Mertilizer <-o6 Sone vcccccccdsceciercee cece on000 ecole Bangor 

3055|Standard Guano for All Crops ........ s00 seccessocccccncressees Bangor ......+.. 
3056|Standard Special for Potatoes.... ...00..0.0 scccccecc es cccrcces Portland .....+.- 
3058| Williams and Clark’s Americus Corn Phosphate S00dd000 Feee se Bangor .....- - 

3059, Williams and Clark’s Americus High Grade Special............ Bangor ...+. ++ 
3060, Williams and Clark’s Americus Potato Manure .......... ... Bangor ..... -- 
3062) Williams and Clark’s Royal Bone Phosphate for All Crops... |Bangor ..... tale 

THE BOWKER FERTILIZER CO., BOSTON, MASS. 
3063; Bowker’s Corn Phosphate .............- pocanecs Brcteieteterieteretetetnierate -|Portland ......-. 
3064) Bowker’s Early Potato Manure.. doldn oO. counGUCCDOn don WOM nee! so0c00 at 
3065) Bowker’s Farm and Garden Phosphate. UdaODGOBOCUO, OO! CODObEOOCG Portland .....-- 

3066, Bowker’s Hill and Drill Phosphate .... ..-.-..0205 coerce veeee Portland ....--- 
3067 BOw Ker; S ROtaASHIBONE aecacelciiacicie cel cer mesciin sce spnooddonoLcoues Portland .....--- 
3068) Bowker’s Potash or Staple Phosphate siviiee) ee, celinicineviee -.-. |Bangor .-.-- see 

3070) Bowker’s Potato and Vegetable Phosphate...... .......+.. «- Portland .......- 
3071| Bow Ker’s Six Per cent Fertilizers... (poc.cc. see seccecsccveas Bangor. . ...- 

Portiand ......-- puta Bowers Square Brand Bone and Potash....-.-...++- seer «ee 
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NITROGEN. PHOSPHORIC ACID. POTASH. 

& Total. Available.| Total. 
S| & Ss 
=) | © co od 3 [=| es) oT 4G A “ oo) . ‘ ~ 

e | O. 2, : a > =} 2 q : = : S 
Se (SR 2a | Seine ah aden oll aS = ee oe 
eee es (ao a) ee | 2 | Soe a5 ls o) [e} (=) = 
ee EUS Sa ea eh ES RS Ny aN ts tS 

o_ | % % % % % % % % % 0 % % 
3028] 1.76| 1.54| 3.30| 3.30|| 4.58] 2.77| 2.81] 7.35] 8.00] 10.11] 9.00]| 7.77] 7.00 
3029] 0.36| 0.90) 1.26] 1.03|| 5.14] 3.45] 2.97| 8.59] 8.00] 11.56| 10.00|| 2.10] 2.00 
3030| 0.92| 1.34] 2.26] 2.06|| 5.61) 2.59] 3.28] 8.20] $.00| 11.48] 10.00|| 3.03] 3.00 

3081/ 1.23] 1.24] 2.47} 2.47|| 5.71| 4.16] 3.00| 9.87| 9.CO| 12.87|...... 2.13} 2.00 
3032| 0.29] 0.96] 1.25} 1.25|| 5.01] 2.79| 3.48| 7.80/ 6.00] 11.25|...... 3.41| 3.00 
3033} 0.80| 1.68] 2.48 2.47|| 4.73] 1.92] 1.91] 6.67] 6.00| 8.58|...... 1u.13| 10.00 

3084] 1.09} 1.22| 2.81| 2.06|| 4.07| 5.29] 2.62] 9.36] 8.00] 11.9s|...... 6.57} 6.00 
3035] 0.39] 0.72| 1.11| 0.82|| 4.24] 3.76] 4.23] 8.00] 8.00] 19.931...... 3.93] 4.00 
BSE loocacsllecéesel BH Eee Eeeeee 6.76| 6.07| 1.40] 11.22] 11.00] 12.62|...... 2.11} 2.00 

3038| 0.86; 1.32| 2.18| 2.06|| 6.57; 2-80| 2.62/ 9.37/ 8.00] 11.99] 10.00|| 1.81] 1.50 
3039| 1.34| 2.30] 3.64| 3.30, 5.25] 2.79] 2.53| 8.04) 8.00] 10.57; 9-00|| 7.81] 7.00 
3041| 1.08} 1.54| 2.62} 2.50|| 3.16] 3.17| 3.00| 6.33] 6.00] 9.33] 8.00] 5.51| 5.00 

3042| 1.01/ 1.36] 2-37] 2.06|| 5.74| 2.73! 3.29| &.47/ 8.00] 11.76] 10.00|] 3.00] 3.00 
3043| 0.40| 0.82] 1.22] 1.03|| 6.22] 3.06] 3.30| 9.28] 8.00] 12.58] 10.00|| 1.97) 2.00 
3045| 2.02| 1.34| 3.36/ 2.40/| 2.55] 3.42) 2.83] 6.07| 6.00] 8.90] 7-00|| 11.70| 10.00 

3046] 0.34| 0.74| 1.08] 0.82|| 2.25] 3.06] 2.95] 5.31] 4.00! 8.26] 5.00)| 7-81] 8.00 
3047| 0.48] 0.60| 1.03] 0.82|| 4.23] 3.59] 4.06] 7.82] 8.00] 11.88] 10.00|| 4.03! 4.00 
GHVIS| ss cael) Bkacel BEee Sel ae ....|| 5.82) 4.58] 2.23] 10.40] 10.00] 12.63] 12.00|! 2.02] 2.00 

3049] 1.12} 1.14| 2.26] 2.06|| 4.85] 2.56) 3.02] 7.41] 8.00] 10.43] 10.00/] 7.84/ 6.00 
3030| 1.0s| 0.92] 2.00| 2.06|| 5.26] 3.39] 2.95] 8.65| 8.00) 11.60] 10.0U|| 1.63] 1.50 
3051} 0.40| 0.82] 1.22) 0.82|| 3.43] 4.06) 4.06] 7.49] 7.00] 11.55} 8.00|] 1.15! 1.00 

BUSING EEE Eb isctll bed oe |'sasse: 5 71| 4.61} 2.25] 10.32] 10.00] 12.57/ 12.00|| 2.02) 2.00 
3053| 2.22) 1.52| 3.74| 3.30|| 4.63| 4.35] 1.59] 8.93] 8.00| 10.57/ 9.00|| 7.14| 7.00 
3054 116] 0.82| 2.00) 2.06|| 5.10] 3.61/ 2.82| 8.71] $.00| 11.53] 10.00|| 1.64| 1.50 

3055| 0.49] 0.78] 1.27| 1.03|| 5.30| 3.54| 3.52| 8.84] 8.00] 12.36] 10.00|| 2.40) 2.00 
3056| 0.85} 1.38] 2.93/ 2.06!| 5.66} 2.66| 2.41| 8.32| 8.00] 10.73] 10.0u|| 3.17] 3.00 
5058| 0.96] 0.94| 1.90! 2.06,! 5.10} 3.47/ 2.83} 8.57] 8.00! 11.40] 10.00||. 1.65) 1.50 

3059) 1.97| 1.44] 3.41) 3.30|| 4.77] 2.61] 2.86] 7.38] 8.00] 10.24) 9.00|| 7.36] 7.00 
3060| 0.86] 0.72] 1.58} 2.06|| 4.27/ 4.14] 3.07] 8.41] 8.00] 11.48] 10.00|| 4.33] 3.00 
3062| 0.43) 0.82] 1-25} 1.03]! 5.10] 3.12| 3.30| 8.22] 8.00] 11.52/ 10.00|| 2.25) 2.00 

3063| 0.44 1.38] 1.82] 1.50|| 5.79| 2.88] 3.13] 8.67] 8.00] 11.80] 10.00|| 2.14) 2.00 
3064| 3.81| 1.52| 3.33] 3.00|| 4.64] 3.15] 3.06] 7.79] 7.00] 10.85] 9.00|| 7.45| 7.00 
3065) 0.50} 1.28] 1.78) 1.50)| 5.45) 2.82) 2.97/ 8.27] 8.00) 11.24] 10.00]| 2.06) 2.00 

3066| 0.96] 1-58] 2.54) 2.25|| 5.97| 4.38] 2.65] 10.35] 9.00] 13.00] 11.00|| 2.13] 2.00 
3067| 0.41} 0.74] 1.15) 0.75|| 5.14) 3.15] 3.61]. 8.29] 6.u0| 11.90] 8-.00|| 2.06] 2.00 
3068} 0.50| 0.44| 0.94| 0.75|| 3.25] 4.52] 2.82] 7.67] 8.00] 10.49] 10.00|| 2.96] 3.00 

3070| 0.57| 1.34| 1.91| 1.50|) 5.89] 2.83} 2.56] 8.72| 9.00] 11.34] 11.00] 210) 2.00 
3071| 0.43| 0.44| 0.92| 0.75|| 1.71| 4.54] 2.62] 6.25] 6.00] 8.87] 9.00|| 6.57) 6.00 
3072| 0.60] 1.16] 1.76/ 1.50|| 5.47| °2.81| 3-38] 8.28] 6.00] 11.61] 12.00|| 2.14] 2.00 
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Station number. 

| 

3073) 

3145, 
3149 
E0ib! 

3076 
3077 
3078 
3079 

3080 
3082! 
3083 

3084 
3085 
3086 

3087 
3088 
3089 

3090 
3091 
3147 

3093 

3094 

3151 

3095 
3096 
3102 

3097 
3099 
3100 
3101 

3103 
3104 
3105 

3107 
3108 

MAINE AGRICULTURAL EXPERIMENT STATION, 

DESCRIPTIVE LIST OF STATION SAMPLES, 1903. 

Manufacturer, place of business and brand. Sampled at 

Bowker s Sure Crop PVOSDNSUG vem ecritect) clsvicisscualiein cule) lalsileieiete Portland ....... 
Bowker’s' Ten’ Per Cent ManurG<-csecce cs scccesecuics ocuces) sails Houlton’....... s 
EA ker’s Presh’ Ground Bone 62... see soc cowssw vce eo... |Portland:. 0... 

Bowker’s Superphosphate for Grass and Grain ....-.......-5- Bangorisumesttas 
Bowker’s Market Garden Fertilizer .........ceeeeees soececeses Bangor: cevece, 
Maine State Grange Chemicals.....cccccscses.ss oe scscnce cece Houlton ances. 

Maine State Grange Potato Manure....- ..---eccee oe seceeseees Houlton cence. 
Stockbridge Corn and Grain Manure ... ....eeee2 ce ce cceeeeees Portland.) =. 
STOCKDHIC ES POTALOMUATIULG cecil tie cln cris <ivicisiore!sleic(eln (eieiticisepaleieieieras Portland ....... 
Stockbridge Seeding Down Manure.....-......-.00 sonsscesseces Bane Oras sasice oe 

E. FRANK COE CO., NEW YORK, N. Y. 
KH. Frank Coe’s Celebrated Potato Mertilizer..... ......+..-+s. Bangotrersrces 
E. Frank Coe’s Columbian Corn Fertilizer .................... Ban BOM vicoecissis 
E. Frank Coe’s Columbian Potato Fertilizer ...... ............. Bangor..... ... 

&. Frank Coe’s Excelsior Potato Fertilizer..........2. sesessees Bangor ......... 
E. Frank Coe’s Grass and Grain Special ......-. Tee IBANZOLneeeeate 
£. Frank Coe’s High Grade Ammoniated Bone Superphos. Bale hevexo) Pg angoasAr 

E. Frank Coe’s High Grade Potato Fertilizer. ..............++. Bangor. .. «2 
E. Frank Coe’s New Englander Corn Fertilizer. ..........-... Bangor.... . 
E. Frank Coe’s New Englander Potato Fertilizer..........-.... Bangor ......0-. 

BE. Frank Coe’s Prize Brand Grass and Grain Fertilizer....... |Bangor......... 
E. Frank Coe’s Red Brund Excelsior Guano ...... ....2- .--+0- Bangor. .. 
E. Frank Coe’s Standard Grade Ammoniated Bone Suner.... |Bungor......... 

FERNALD, KEEN AND TRUE CO., W. PORTLAND, ME. 
Fernald, Keene and True’s Sweet Corn Manure... .... . ..... BOlsnG vaccine 

WALTER G. FOSS, FOXCROFT, ME. 
NO IGA HUT VAEI ON Sooemlieceonba , ascq cancooouccounouoUnscc Foxcroft. ... 

HUBBARD FERTILIZER CO., BALTIMORE, MD. 
Hubbard’s Royai Ensign for Early Market Vegetables ....... Mechanie Falls 

LISTER’S AGRICUL. CHEM. WORKS, NEWARK, N.J.| 
Lister’s Animal Bone and Potash ........... «+ S6baa 600 <oe=| EZ, OLU AT Ce istsreles 
Lister’s High Grade Special for Spring Crops cood odtaca otoo0 Portland ...... 4 
OHS OWES NO RW boscondoodadagdssbconddone seooosoOSSBcas0¢ Portland ...... 

Listers BotatowManines i. -ls sides jelelslel eteletsteicreleois Boboneo aon Portland ...... 
Lister’s Special Corn ........... 5605 600 woCnoGeDRecNs doDNC eiroreroiere Portland ...... ° 
PASter SS DECIA I OLALO meleeleciiclelcieeteleieereeiciclecicteleleiareicieterieeleieieeterieter Portland . ..... 
Mistems SucCesssMeLtiulizeleecs ccc eee eee mcesnence een ee Portland ...... 5 

LOWELL FERTILIZER CO., BOSTON, MASS 
Swift’s Lowell Animal Brand ... ......s200.- coe seccrece o) (sle,0.0)1 | ALE O Larter 
Swift’s Lowell Bone Fertilizer .... ....---- see-cee-cccceee coene | Kangor....... 2 
3wift’s Lowell Dissolved Bone and Potash............-+2. «++. Bangor ......... 

Switt:ssUOwell LOtaAto MaMUIne sc miciceiciec ice) l-)eleel-le(eistall-lelelelelisialers Bangor..... S00 
Swift’s Lowell Potato Phosphate .... .... .-.... «.. pepedocectc Bangor ....-.ee. 
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ANALYSES OF STATION SAMPLES, 1903. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

s Total. Available.| Total. 
8 § ro 
5 S o c a > 
i=} _ = cj . ra) i) 4 a = 

oO Q . oO 5 fe . 

eee syle ie le le 1s le. le ia. ies is 
se) 55 / 0s 3 av 5 > fo) 5 aut 5 eet 5 a 
Se Cmtsn yen Serio | SO Set Oa SS on soe ores 
i) Ne | ae i) By mM io] = & Os Gy Os & Oo 

/o % % % % % % % % fo % % 
3073] 0.42] 0.78] 1.20) 0.75|| 4.86] 4.17] 3.41} 9.03) 9.00) 12.44] 11.00|| 2.23| 2.00 
3074] 0.37| 0.74) 1.11] 0.75|| 1.67] 3.95] 2.08] 5.62) 5.00| 7.70| 7.00|| 9.53] 10.00 
142 nN Re CAL ADO Tells nee PTAA al eS 24.58] 18.00|| ....:|..0. us 

SIAR Soho: sbscaal lReneee eeeee 5.47} 4.46] 2.50) 9.93] 10.00] 2.43] 11.00|| 2.00) 2.00 
3149] 1.23] 1.54] 2.76] 2.25|| 2.87| 2.59) 3.01] 5.46/ 6.00) §8.47| 7.00|) 9.50/ 10.00 
3075] 1.16] 1.44] 2.60} 2.50|| 4.86] 3.02] 2.73] 7.88] 8.00] 10.61/ 12.00|| 4.86) 4.00 

3076] 0.72| 1.02] 1.74] 1.50|| 4.07) 5.63} 3.75] 9.70) 9.00] 13.45] 12.00/| 11.72) 12.00 
3077| 1.99] 1.50] 3.49] 3.00|| 4.58] 3.08] 3.06] 7.66) 7.00) 10.72] 9.00|| 7.56) 7.00 
3078| 1.15] 2.10] 3.25] 3.00|| 3.86) 2.61] 1.38! 6.47) 6.00] 7.85} 8.00/| 11.27) 10.00 
3079] 1.13] 1.52) 2.65] 2.25|| 2.66) 2.69] 2.78! 5.35} 6.00/ 8.13] 10.00|| 10.50) 10.00 

3080] 0.63] 1.10} 1.73] 1.65|| 7.53] 1.58] 2.02] 9.11) 8.00] 11.13] 9.50/| 3.79] 4.00 
3082| 0.87| 0.82} 1.69] 1-20|| 6.56] 2.30/ 3.24) 8.86) §8.50| 12.06] 10.00|| 2.65) 2.50 
3083} 0.72/ 0.88} 1.60] 1.20|| 6.57) 2.25] 3.19} 8.82) 8.50| 12.01! 10.00|) 2.55) 2.50 

3084] 1.31] 1.12} 2.43] 2.40|| 6.14] 1.73} 1.86] 7.87| 7-001 9.73] 8.50|| 7.88! 8.00 
3085} 0.78) 1.24/ 2.02] 0.80|| 7,26/ 2.23] 2.42] 9.49] 8.50/ 11.91] 10.00|| 2.53] 1. 
3086] 0.83) 1.22) 2.05] 1.85|| 7.50) 1.90] 1.81/ 9.40) 9.00] 11.21] 13.00|| 2.54) 2.25 

3087| 1.17) 1.32] 2.49] 2.40|| 6.08) 1.91] 2.04} 7.99] 7.50] 10.03] 8.50/| 5.67| 6 00 
3088] 0.62) 0.54) 1.16] 0.80|| 4.05) 3.52) 3.32] 7.57/ 7.50) 10.89! 9.00]| 2.95] 3.00 
3089} 0.66] 0.54| 1.20/ 0.80|| 4.39) 3.36] 3.34! 7.75! 7.50/ 11.09] 9.00/] 2.94) 3.00 

SYN sa cullagesaell Bese Maree 7.78} 3.08] 3.34) 10.86] 10.50) 14.20] 12 00|/ 1.87| 2.00 
3091} 2.29] 1.08} 3.37) 3.40|| 7.77) 1.77| 1.56| 9.54] 9.00] 11.10] 10.50|| 5.67| 6.00 
3147] 0.79] 0.64) 1.43) 1.25]| 6.70) 3.03/ 2.82] 9.73] 8.50] 12.55] ..... 2.17} 2.00 

3093/ 1.32] 1.22) 2.54] 2.50|/ 5.92) 3.08! 1.50/ 8.98) 9.00) 10.48] 11.00!) 2.23] 2.00 

3094] 0.61|...... 0.61} 0.40|| 6.89} 3.27] 0.48] 10.16) 7.00/910.64) 8.00)) 2.80! 2.00 

3151|' 1.52| 1.06} 2.58) 2.47|| 5.50) 2.53] 1.70/ 8.03) 8.00] 9.73). 4.23] 4.00 

3005 eeeen (eee lies suet 5.20) 4-98] 2.42] 10.18] 10.00] 12.60] 11.00|| 2.30| 2.00 
3096} 0.87| 0.84) 1.71) 1.65|/ 4.34) 3.29] 3.25/ 7.63) 8.00] 10.38] 10.00/| 20.92] 10.00 
3102} 0.36] 0.94) 1.30) 0.82|/ 3.01] 6.19] 0.64| 9.20) 7.00/ 9.84| 8.00/| 1.09] 1.00 

3097] 1.60] 1.38] 2.98] 3.30|| 3.32) 4.64) 2.42] 7.96] 8.00| 10.38] 9.00/| 6.81) 7.00 
3099] 0.66] 1.04) 1.7u} 1.65]| 5.95) 2.53] 2.17] 8.50] 8.00] 10.67/ 9.00|| 3.11] 3.00 
3100} 0.67| 1.02} 1.69) 1.65|| 5.84) 2.66] 2.39| 8.50) 8.00/ 10.89] 9.00|| 3.01| 3.00 
3101) 0.40) 0.86) 1.26/ 1.24|) 4.48) 4.34] 2.17] 8.82] 9.60] 10.99/ 11.00|| 1.82] 2.00 

3103} 1.48] 1.30] 2.78] 2.47|| 6.99) 2.30] 1.81} 9.29) 9.00] 11.10] 10.00]| 4.07| 4.00 
3104] 0.75] 1.08} 1.83] 1.65||* 5.69) 2.78] 1.26! 8.47] 8.00! 9.73] 9.00|| 92.72! 3.00 
3105| 0-76) 1.10} 1.86) 1.65|| 6.27) 2-63) 1.79} 8.90] 9.00] 10.69] 10.00|| 2.61| 2.00 

3107| 0.99] 0.86] 1.85} 1.65]| 4.47) 2.46] 2.11| 6.93] 7.00] 9.04! 8.00//4.296 | 4.00 
3108] 1.52) 1.28] 2.80] 2.40|| 5.52) 2.25) 2.21] 7.77] 8.00) 9.98] 9.00|| 6.34/ 6.00 
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NATIONAL FERTILIZER CO., BRIDGEPORT, CONN 
3110)|Chittenden’s Complete Fertilizer. ......sccescuee sevencrees one Houlton... .... 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 
Sil2iINew England) Comsbhospoateresccse: scl clsiecsic el (cnien asics siesta Portland ..... a 
3113)New Englund Potato Fertilizer. ......-6. ose ssessescecescncess ANZOT .oee veces 
$114)New England Seeding Fertilizer ..... ....ccscecsccesccescees vee Bangor so. 6.00: 
3148|New England Superphosphate . ...+ ....cceenses scvcccvceccees Bangor ..... 

PARMENTER & POLSKY FERT.CO., PEABODY, MASS. 
3117|P. & P. Grain Grower. ..... .... Wascd lanoubde. dodcoseLcodeE™ Udaor Bangor ...s. se- 
SITS Berca ks we OuatOMMGnuilizOlacrrcicrraeiei ets teieia weer sleleerelemiste ear erate te stetate Presque Isle ..- 
SPELUS OO EN eye) Mites oN bez MeGsedd Socesa cosh 2 obdobboacodadsooscec Presque Isle ... 
312] |Star Brand Superphosphate rere cc cise cuvceenciicictsice) scisicic) vclclsisivis Bangorisnecuuss - 

PORTLAND RENDERING CO., PORTLAND, ME. 
SLZZ|BONGLLAMKAL Sravatiialsaile leatelsvciacineieralstel versieh teresa eyelote/vieloie/elarei sole loia/etsmelale Portland ........ 

PROVINCIAL CHEMICAL FERT. CO., Lt’d,St.John,N.B. 
NTPs OEM otro) edatasjarstenieG guage Sodod doc BacnocoUdedsouncuoGedoC Presque Isle ..- 

| RUSSIA CEMENT CO., GLOUCESTER, MASS. 
SIZ5 -MSSexcAuL SUPeCLDNOSPHALOS nactererolaicisinters(elstafelatelorsiale sjalaillslelstele\slslelsielt stars Caribou =... 2.0. 
3126 Essex Complete Manure for Corn, Grain and Grass.......-.+6. Bangor. ... 
3127,Essex Complete Manure for Potatoes, Roots and Vegetables .|/Houlton ........ 

3128| Essex Aroostook County Special Potato Manure..... ........ -|Monticello..... 
$199) Hssex Comm Nentilizenecceescosee ene e aoe ne chetel AoMietorsie AD LOW. -lecneleis 
3130, Essex Market Garden and Potato Manure cetelelmeteletastateteleleetoratels Caribou scree. 
3131|Essex XXX Fish and Potash. --|Presque Isle .. 

2}Aroostook Potato Manure 
BI DUB Koy | Men nlhAaPeccccdo coos cévosoos0goascda Jovsaden Goo pela (etehetatete 

DISPECIAl CLOVELAHELOMITZ Cli cteierol -l<lelel fiatelalols/slelelole/alolurelaleleicicieleielsielste 56 

2;|Watson’s Improved High Grade Potato Phosphate 

SAGADAHOC FERTILIZER | CO., “BOW DOINHAM, ME. 
i erry 

Sagadahoc High Grade Superphosphate..........seeeeee + eves 

Sagadahoc Special Potato Fertilizer..............0.. «e-. aieeicietela 
YAP ONO a(Z) ber ey Goede esoe soosee tbe poGo ue daccononccogdouls ele eleiatecte cielo 

Aha iteey LNA BINZAETO © SoodaacataooDo0Go0 Eda Code 0 005 oO Odoucnde5 eo 
IVA TOR TI acgaade opscoKgee Goodson socuEOcODDeCGCO GobOCoC 
Muriate ofbotasiiverrrscienicecicleiselsisicial iene SoGacocoauS Wb OBA COSEED 
NAIUTATCIO LS OF Beeeeitieioteloeistelsiclolee eicmiclreleinielelere 

JOHN WATSON, HOULTON, ME. 

Presque Isle... 
Bowdoinham .. 
Bowdoinham.. 

-| Presque Isle ... 
Presque Isle ... 
Bowdoinham .. 

| 

Bowdoinham .. 
|Bowdoinham .. 
Bowdoinham .. 
‘Bowdoinham .. 

---|Houlton...<.... 

— 
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FERTILIZER INSPECTION. IOL 

ANALYSES OF STATION SAMPLES, 1903. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

5 
2 Total. Available. Total. ’ 
| & | cs} 

a Te [es 3 | 3 g 
| 2. : a ) © fa) : : : A : = 

S |e ee) e eel | Se |e leas esiie |e 
S 55 | 035 5 at 5 > io) 5 3t =I at 5 & 
= |o2|2Z2s } so i) ® a } 5° iS) Bo iS) a 
on | ne | ae) & | oS || aw fe & ey CS ec re o 

% % % % % % % % % % Ya NM Yo Yo 
3110; 1.74; 1.72) 3.46] 3.30/| 6.81) 1.60} 1.75} 8.41) 8.00) 10.16] 10.00|| 6.53) 6.00 

3112) 0.97) 0.86) 1.83] 1.65|| 4.43) 2.75) 3.98) 7.18) §.00| 11.16} 9.00 4.24) 3.00 
3113} 1.96) 0.66} 1.72) 1.64!) 4.90} 2.23] 1.37) 7.13| 7.00! 8.50) &.00/| 4.01; 4.00 
3114) 6.67} 0.84) 1.51) 1.22 2.27; 5.26) 2.04) 7.53) 7.00} 9.81) §.00}| 2.44) 2 00 
3148) 1.32) 1.54) 2.86] 2.46 5.74) 2.68) 2.36) 8.42] 9.00) 10.78] 10.00|| 4.43) 4.00 

3117} 1.06} 0.38] 1.44] 0.82/| 3.70} 3.98} 2.65} 7.68} 7.00} 10.33} 8.00}| 2.22) 2.00 
3118} 0.99) 0.82} 1.81) 1.64 2.84) 3.49) 2.11} 6.38] 6.00] 8.44) 7.00}) 5.92) 6.00 
3120} 2.38) 1.10) 3.48] 3.29]| 5.20) 4.10) 1.26) 9.30] 8.00] 10.56] 9.00|| 7.30) 7.00 
3121; 1.07/ 0.82) 1.89] 1.64 2.11) 4.97] 3.69] 7.08] 7.00] 10.77} 8.U0|| 2.88) 2.50 

3122) 1.66) 3.64! 5.30] 6.00|| .....|...... 8.18) 7.10]...... 15.28} 14.00}|...... lessees 

3123} 1.80} 1.82] 8.62] 3.75/| 6.86] 1.53] 5.17} 8.39} 10.00] 13.56]...... 3.44 6.00 

3125} 0.25} 0.92) 1.17) 1.00 1.72) 7.25) 5.21) §.97| 7.00] 14.18) 9.00 1.89) 2.00 
3126] 0.84) 2.26) 3.10) 3.30]| 4.34) 2.51) 4.47| 6.85) 7.00) 11.32) 9.50 10.35) 9.50 
3127) 1.37] 2.62} 8.99] 3.70]| 5.77) 1.76] 4.91] 7.53) 7.00) 12.44] 9.00 9.60) 8.50 

3128) 0.94) 1.86) 2.80) 2.47 8.86] 3.33) 3.97) 7.19) 7.00] 11.16} &.00}|} 5.21) 5.00 
3129) 0.48) 1.72} 2.20) 2.00|| 2.70) 4.73) 4.91] 7.48] 8.50) 12.34) 10.50]! 3.85) 3.00 
3130) 0.89} 1.40} 2.29] 2.U0|/ 5.42) 2.59] 4.62) §.01| §&.00| 12.63] 10.00)| 5.97) 5.00 
3131) 0.59} 1.94) 2.53) 2.10 4.63) 3.57) 5.68) 8.20) 9.00]-13.88] 12.00]| 2.44) 2.25 

3132} 0.92} 0.32} 1.24] 1.25]| 4.51] 3.32} 0.61] 7.83 6.00 8.44; 7.00]}} 4.62) 4.0U 
3133} 0.42) 0.74) 1.16] 1.25 1.99} 2.49) 6.91) 4.48! 6.00} 11.39} 10.00]} 4.42) 2.00 
3134) 1.12) 0.66) 1.78] 2.00/] 5.74) 2.50! 2.78] 8.24! 6.00] 11.02) 7.00 4.00} 3.00 

3135} 1.40) 0.62) 2.02) 0.85 1.75] 4.96] 4.85) 6.7 7.00) 11.56) 8.00||...-..Jeee-- 
3136] 1.94) 0.48} 2.42) 2.25]| 5.98] 2.35) 0.46] 8.33| 7-00] 8.7 8.00 9.17} 8.00 
IST G=251) 114) 7239] FOO eee leweece 3.27) 4.70]. «..-| 7.97] 7-00]| 9.29} 8.00 

avai)  Woslog5ecn 0.82} 0.40/| 6.97) 3.63} 0.29} 10.60; 7.00] 10.89} 8.00}| 3.41 2.00 
3139|...... oll 12.73] 4.28} .0.28) 17.01) 15.00} 17.29] 17.00}|..-.. S000 
BIE! con:cllonoode lonaoud sees ae lanooee lbaceue ltiaors lenoed eeecan dd \lsoa00n 50.00} 50.00 
3141) 15.76)... .. Uso! IS-COlWoococcll cos collasccc loonoas |lon6soelloo0c0n|| Goocolllloaoacpllogocec 

3142) 1.90) 1.36} 38.26] 3.00|| 4.56) 1.54) 2.11; 6.10) 6.00] 8.21] 9.00 4.73) 5.00 



102 MAINE AGRICULTURAL EXPERIMENT STATION. 

TRADE VALUATION OF FERTILIZERS. 

In 1894 this Station stopped printing trade valuations and the 

reasons therefor were then explained. As letters are occasion- 

ally received in which correspondents ask for trade valuations, 

the reasons for not printing them are here briefly restated. 

The chief reason is that commercial values are not the same as 

agricultural values. ‘Trade values are determined by market 

conditions, the agricultural value is measured by the increase of 

crop. Printing trade valuations increases the tendency, already 

far too strong, to purchase fertilizers on the ton basis without 

regard to the content or form of plant food. The agricultural 

value of a fertilizer depends upon the amount and form of nitro- 

gen, phosphoric acid and potash it contains and the use to which 

it is to be put. The purchase of a fertilizer is really the pur- 

chase of one or more of these ingredients, and the thing of first 

importance is not the trade value of a ton, but the kinds and 

pounds of plant food contained in a ton. 

In the selection of a fertilizer, the first question to be decided 

is, what use is to be made of it. Is it nitrogen, phosphoric acid 

or potash that is needed, or is it any two or all three that must 

be had? Is the fertilizer to supplement farm manures, to act 

as a “starter” for the crop or must it furnish all the plant food 
for the crop? 

Having decided just what plant food is needed, it is now time 

to consult the fertilizer bulletin and see which of the brands 

there given has an analysis nearest to the required one. In this 

selection generally only high grade goods (those having high 

percentages of plant food) should be considered, as high grade 

goods cannot be made from inferior sources of plant food. 

Freight costs no more on a ton of goods having 500 pounds of 

plant food than on a ton having only 200 pounds of plant food, 

nor is the cost of mixing a ton of high grade goods greater than 

the cost of mixing low grade goods. 

The final step is to inquire prices and buy the kind which 

comes nearest to meeting the needs at the lowest price per ton. 

The cost, although of great importance, is to be considered after 

the kinds and amounts of plant food needed are decided upon. 
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OS CIUEINAIMUEIC- THEIRAPINC Zee 

Cuas. D. Woops. 

In May, 1903, a correspondent brought to the Station a sample 

of fertilizer taken from a bag in the possession of W. H. Brackett 
and Son, Dixfield, and said to have been brought into the State 

in 1902. Our correspondent stated that the goods are being 

bought by farmers clubs and granges and that they retail at 97 

cents per hundred. From what we could learn these goods are 

bought outside of the State and according to a ruling made 

several years since by the attorney general do not, on this 

account, come under the provisions of the fertilizer law. The 

bag in which the goods were packed was branded as follows :— 

“eS 60010) 08 Pea nie cela ea ee eae ee 2.10 to 2.50 per cent. 

Eguivalent toy mittosens...- 1072) to; 2.05 
Total phosphoric acid..... 8.50 to 8.50 

Available phosphoric acid.. 7.40 to 8.40 

Soluble phosphoric acid... 4. to 4.25 

Reverted phosphoric acid.. 3.40 to 4.15 

Insoluble phosphoric acid.. I. to I.10 
otashecactualic gen sey ee Ze 5atO2 405 

Manufactured by the Scientific Fertilizer Company, Herrs 

Island, Pittsburg, Pa.” 

The sample was analyzed with the following results: 

Found. |Guaranteed. 

% %o 
Soluble in water..... 56 000000 sO80006 G06 -36 

Nitrogen ......... Insoluble in water ...........ssccesseee: 1.50 
Got Bogoo SoodosdosG0soDdéauEdGDDDNDO ae 1.86 1722 

(FSONMIONIG 52609 sccdoscq0000000 o8000506' o56¢ 4.29 4.00 
[PRewie rte lbcrrcrieterertecieretelleletelcletcieveletenisicieletelerere 2.76 3-40 

Phosphoric acid..} \Insolubie .. 2. .2..-  sescsscee sececsecees 3 80 1.00 
(Pat ailaDle cae en ena: Seine 7.05 7.40 
(GEN fra seierereretctatareteteleveterelareleletsielotere\ereisteresioleicier= 10.85 8.50 

Pf Noo000 s600050||Gaed00 noe SooGeesOo50b60 odaS0UeOOOs bo00 06000 2.09 2.15 
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THE LAW REGULATING THE USE “OR@ieo 
BABCOCK TEST. 

Eight years ago the Legislature passed “An Act for the pro- 
tection of Dairymen” which has been very generally conformed 

to by the creameries of the State. No funds were appropriated 
for the enforcement of the law but under section four any one 

can enter complaint to any inspector of milk, sheriff, deputy 

sheriff or constable for violation of any part of the law. The 

fine varies from ten to one hundred dollars and on conviction 

one-half goes to the complainant. It is therefore in the power 

of every patron of a creamery to see that the glassware has been 

properly tested, that acid of proper strength is used in the test 

and that the person making the test has a certificate of com- 

petency. All the glassware tested by this Station has the letters 

M. A. E. S. etched on so that they are plainly visible and cannot 

wear off. A complaint has recently been received that one 

creamery is not using glassware tested by the Station. The 
case has been investigated and the creamery is now using prop- 

erly tested glassware. As it has been several years since the 
law has been printed in a Station publication it is here given in 

full. 

CHAS. D. WOODS: 

CHAPTER 169 OF THE ACTS OF 1895. 

An Act for the Protection of Dairymen. 

Section 1. All bottles pipettes or other measuring glasses 

used by any person, firm or corporation, or their agents or 

employes, at any creamery, butter factory, cheese factory or con- 

densed milk factory, or elsewhere in this State, in determining 

by the Babcock test, or by any other test, the value of milk or 
cream received from different persons or parties at such cream- 

eries or factories, shall before such use be tested for accuracy 
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of measurement and for accuracy of the per cent scale marked 

thereon. Such bottles, pipettes or measuring glasses shall bear 

in marks or characters ineffaceable the evidence that such test 

has been made by the authority named in section two of this 

act. And no inaccurate bottles, pipettes or other glasses shall 

bear such marks or characters. 

Sect. 2. It is hereby made the duty of the Director of the 

Maine Agricultural’ Experiment Station, or other competent 

person designated by him, to test the accuracy of all bottles, 

pipettes or other measuring glasses used by persons, firms or 

corporations in this State buying or pooling milk or cream, or 

apportioning butter or cheese made from the same, by the con- 

tents of butter fat contained therein. The Director of the 

Experiment Station or the person designated by him, shall mark 

such bottles, pipettes or other measuring glasses as are found 

correct, in marks or characters which cannot be erased, and 

which marks or characters shall stand as proof that they have 

been so tested. The Director of the Experiment Station shall 
receive for such service the actual cost incurred, and no more, 

the same to be paid by the persons or corporations for whom it 

is done. . 
Sect. 3. Any person, either for himself or in the employ of 

any other person, firm or corporation, who manipulates the 

Babcock test or any other test, whether mechanical or chemical, 

for the purpose of measuring the contents of butter fat in milk 

or cream for a basis of apportioning the value of such milk or 

cream, or the butter or cheese made from the same, shall secure 

a certificate from the superintendent of the dairy school at the 

College of Agriculture of the University of Maine? that he or 

she is competent and well qualified to perform such work. The 

rules and regulations in the application for such certificate and 

in the granting of the same shall be such as the superintendent 

of that school may arrange, and the fee for issuing a certificate 

shall in no case exceed one dollar, the same to be paid by the 

applicant. 

Sect. 4. Whoever uses, or has in his possession with intent 

to use, at any creamery, butter factory, cheese factory or con- 

densed milk factory, any sulphuric acid of less than one and 

1. ‘State College Experiment Station” in original act. 

2. “State College of Agriculture and Mechanic Arts” In original act. 
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eighty-two hundreths of specific gravity in the process known 

as the Babcock test, or any other test for determining the butter 

fat contents of milk or cream, shall on conviction pay a fine not 

exceeding twenty-five dollars for the first offense, and for a 
second offense a sum not exceeding fifty dollars. Any person, 

firm or corporation violating the provisions of section one of 

this act, shall on conviction pay a fine not exceeding fifty dollars 

for the first offense, and for a second offense a sum not exceed- 

ing one hundred dollars; and any person violating section three 

of this act shall on conviction pay a fine not exceeding ten dol- 

lars. And it shall be the duty of every inspector of milk, sheriff, 

deputy sheriff and constable to institute complaint against any 

person or persons violating the within named provisions of this 

act, and on conviction one-half of the fines shall go to com- 
plainant and the balance to the State. 

Sect. 5. This act shall take effect in six months from the 
date of its approval. 

Approved March 27, 1895. 
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NE wALE OF SODA AND MURIATE OF POTASH 

AS TOP DRESSING FOR GRASS LAND. 

Cuas. D. Woops. 

Four half acre plots were laid off in a field that had been in 

grass for four years. The field was well and apparently evenly 

stocked with mixed grasses, chiefly timothy. The chemicals 

were applied as a fine spray by the use of a four-rowed automatic 

spray pump such as is used for spraying potatoes. In this way 

an even distribution of the fertilizer was insured. The chemi- 

cals were applied May 9, 1903. This was a bright sunny day 

with no wind of any amount, the spraying apparatus worked well 

and the chemicals were evenly applied. 

The season was unfavorable for this class of an experiment 

because of the small rainfall in May and June which was prob- 

ably insufficient to redissolve the chemicals and carry them to 

the roots of the plants. May 19 there was a rainfall of .25 inch. 

The next appreciable rainfall was of .34 inch on June 9. On 

June 12 and 13, 1.28 inches of rain fell. Probably not until 

these rains or five weeks after the application of the fertilizer 

did they become available to the grass. Because of the rain it 

was impracticable to harvest the crop until August 2. The 

copious rains in July kept the grass growing so that at cutting 

the timothy was not seriously over ripe. The soil being a clay 

loam, well stocked with humus, is not “leachy” and probably 

none of the nitrate or muriate was carried to such a depth as 

to be beyond the reach of the grass roots. 

Unfavorable as the season was, the application of the nitrate 

of soda was probably profitable, for it cost practically no more 

to harvest the increased yield and the 700 to 1,000 pounds of 

hay per acre is worth about double the cost of the ninety pounds 

of nitrate and its application. In this year, on this soil and with 
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timothy, the potash seems to have been of no benefit. ‘The details 

are given below, but in interpreting the results the nature of the 

season must be kept in mind. 

Yield of hay 
Plot. Fertilizer. per plot. | Value at 

lbs. $12 per ton. 

(i taveie ere sinre INONG * de-wisteretvicioth misisietuvelePtainisvib(o.v ove ain’e's evieyerelait erates 1825 $10 95 
Nisevietewwenl 04D Pore or ale i nivteidw slaw ole(oiselalteneisse’ mma sieleie 2310 13 86 

45 lbs. nitrate Of SOGA....c...cec. cece soecee os | 4 
N-Passeeees 45 lbs. muriate Of potash... -./ 6c. .scc ce sence f 2175 13 05 
Pieiceeceveee 45 lbs. muriate of potash..... Maiciuleleleistereerelstervetelers 1880 11 28 
CPATIC mbeiale | nreeicieetere eins ler leictnaiarn wivtelestalnieutclc's miatofeta stele ajethiefe srolarerttete 3705 22 23 
NTLCLEN = 2b meraicnnistesanerniierscisiclomcicicalaicicte si clelmareicistamiciereleveremmetelereletayels 4485 26 91 

Increase from use of 90 lbs. nitrate of soda... 790 4 68 
Cost of 96 lbs. nitrate of soda, applied. .. ...} « es...seee. 2 40 

— 



DANDELIONS. 

W. M. Munson. 

It is a common practice in most places to permit perfect 

freedom to the hordes of women and children which every 

spring invade the roadsides and sunny slopes of parks and 

private grounds in search of “greens;” in other words, of the 

common dandelion. Contrary to the usual notion, however, 

this is the worst possible thing for the lawn thus sought out; 

for in addition to the injury caused by the knives and trowels 
used in digging the roots, every top or crown cut off will in a 

short time send up in its place from one to six new crowns and 

the lawn is frequently ruined. 

A hardly less common pest in the lawns of the state is the 

Fall Dandelion, Leontodon autumnale. This plant, often 

wrongly called ‘‘arnica,” manifests itself in late summer and 

early fall, as its name implies, and often takes complete 

possession of fields and lawns; its flat, spreading, radical leaves 

choking out all grass and other competing piants in its neigh- 

borhood. This, as well as the first mentioned species, grows 

readily from root cuttings and ordinary digging of the plants 

has the effect of multiplying them, although not to so great an 

extent as with the spring dandelion. 

The common dandelion is too well known to need description, 

but the other species is frequently overlooked. In brief, it is 

characterized by a branched, rather fleshy root; very numerous, 
long, rather slender and very deeply cut leaves in a thick mass 
at the surface of the ground; slender branching flower scape, 

8 to 12 inches high; peduncles thickish and scaly bracted next 

to the small (14-34 inch) deep yellow head. 

With a view to ascertaining precisely the behavior of muti- 

lated plants and of young seedlings of both species, seeds 

were sown and root cuttings were made in the fall. These 



Figure 28— Seedling of common dandelion. 

Figure 31—Dandelion plant which has been cut 
Figure 30- Mature dandelion plant. for “‘greens.” 
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were grown in the green house where they could be under con- 

stant observation. Some of them are shown in the accompany- 
ing figures. . 

Figure 28 represents a seedling plant of the common 

dandelion ( Taraxacum officinale) in its normal condition. 
Figure 29 shows a small root cutting which is forming a new 

plant. Figure 30 shows a normal branching root of a mature 

plant and figure 31 a plant wnich at some time has been cut off 

about two inches beneath the surface. It is evident that by 
severing the numerous side roots of such plants as that 

shown in figure 30, the crop of dandelions on the lawn will 

be materially increased by cutting the existing plants. Figure 

32 represents the condition many lawns exhibit after having 

_ been dug freely for greens for a few years. 

Figure 32.—Effect of continued digging for ‘‘greens.” 

The fall dandelion, shown in figures 33 and 34, also grows 

readily from root cuttings; but as this plant is not used for 

greens it is seldom spread by promiscuous digging. It seeds 

very freely, however, and spreads rapidly in this way. 

Since digging the roots in the ordinary manner will not ex- 

terminate the dandelion and since both species spread rapidly 
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by seed, it is evident that great care must be used in order to 

exclude this pest from the lawn. ‘The first preventive measure 

is thick seeding in the first formation of the lawn. Nature 

abhors bare ground, and if young grass plants do not occupy a 
given ‘space, weeds will be sure to come in. The best 
authorities on making lawns recommend from 3 to § bushels of 

seed per acre; and in every case it is the part of economy to 

purchase the best fancy cleaned seed. If, for any reason, a 

Figure 33—Fall dandelion seedling, 60 Figure 34— Root cutting of fall dandelion. 

days old. 

lawn has become badly infested with dandelions, as in figure 

32, absolute renewal by seeding or by sodding is advised. If 
but few plants are present, they may be removed (care being 

taken to dig deep) and a little grass seed sprinkled on the place 

where the plants stood. Like witch grass, or any other weed, 

both of the dandelions are readily controlled by frequent 

cultivation; so that they seldom become serious pests except 
in grass plots. 

CULTIVATED DANDELIONS. 

Asa cultivated plant the dandelion is assuming an important 

place in the garden of New England, and in the large market 
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gardens it is grown by the acre, yielding a handsome profit. 
Like celery it is best when grown rapidly on rich sandy loam. 

Sow the seed in early spring in drills 12 to 15 inches apart 

and cover 1-4 to 1-2 inch deep. As the young plants are small 

and dark colored, it is well to mix a few radish or lettuce seeds 

with the dandelion seed. Give the same culture as for carrots 

during the summer, except that the plants require thinning to 

8-10 inches apart, and the following spring the leaves will be fit 

to cut. They are best when partially blanched by placing a 

covering of boards or boughs over the rows, thus modifying 

the bitter taste and rendering them tender and superior to 

those growing wild or in grass land. The plants are prepared 

and marketed the same as spinach, and may be grown profitably 

at 50 cents per bushel, though the price is frequently much 

higher. 

In beds for forcing the seed may be sown in rows 6 inches 
apart, or plants may be removed from the field. Seedlings are 

usually best. Except in a limited way, the forcing of the 
plants could never be recommended, as other plants mature so 

much more quickly. 
There are but few varieties of dandelions listed. The most 

important are the French Garden and the Improved Thick 
Leaved. 



THE HAWKWEEDS. 

W. M. Munson. 

The wide distribution of the Orange Hawkweed ( Hieracium 

aurantiacum,) throughout the State has been the subject of 
frequent comment in previous reports of the Experiment 

Station*. As yet, however, no effective legislative measures 

have been adopted for the check of this or other noxious weeds, 

and its importance demands continued attention. A man is, 

to.a large extent, at the mercy of his neighbors in the matter 
of spreading weeds. While we have laws looking toward the 

control of the seed offered for sale, little attention is given to 

the weedy roadsides and waste lands in proximity to our best 
cultivated fields. The character of the seed sown is of as much 

importance as the character and composition of the fertilizer 

used; but it is not enough that the field be free from weeds at 

the time of sowing or that the grain or grass seed used show a 

high per cent of purity. This freedom from noxious weeds 

must be maintained by destroying the sources of infection 

found, as already noted, in neighboring fields and roadsides. 

Orange Hawkweed is a native of Europe and has been re- 
corded in this state as a weed, only about fifteen years. It is 
advertised by some seedsmen as a desirable ornamental plant, 
and as such it was introduced into this region, and probably to 

many others. Only a few weeks ago the writer found it on 
sale in a large store at one of the leading summer resorts of 

the State. From the fact that the plant isa perennial, develop- 

ing runners and root stocks, and that it produces seed very 

freely, it is a very difficult weed to control. As illustrating its 

tenacity of life, flower heads which were scarcely in full bloom 
were picked by the writer and left upon the office table to dry. 

After a time the seeds from these heads were sown in pots in 

*Cf. Rept. Me. Exp. Sta. 1892, 106; 1893, 146; 1897, 13. 
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the greenhouse anda considerable number of young hawk- 

weed plants at once sprang up. 

The plant is now, unfortunately, so well known as to need 

little description. The concise account given by Professor 

Harvey in a previous bulletin is, however, repeated; ‘Stem 

simple, erect, nearly leafless, one to two feet high, clothed with 

hairs, those at the top of the stem black at the base. Leaves 

mostly at the roots, oblong-lanceolate, toothed, hairy on both 

sides and without a petiole. The conspicuous heads of oranga 

colored flowers in a flat-topped cluster at the end of the stem. 

Heads composed of numerous small orange colored flowers, 
each one of which produces at its base a small dark brown, 

ten-ribbed seed-like fruit, with dirty white hairlike bristles at 

tle top.” 

TREATMENT, 

This plant is one of our worst weeds and is without one re- 

deeming feature. It kills all of the grass in its vicinity with its 
dense mat of leaves and it is of itself of no use as hay. The 

only certain remedy for it is clean culture in some hoed crop. 

By this means, however, it may readily be held in check; as it 

has been in several instances on the Station farm. The early 

and frequent cutting of infested patches of grass may prevent 

the formation of seed, but has no effect upon the formation of 

runners. 
Numerous attempts have been made to destroy this weed by 

applications of salt,f kerosene, etc. All experience at this 

Station, however, but emphasizes the statement before made, 

viz., that clean culture is a certain method, and the only certain 

method of extermination. Every intelligent and progressive 
farmer will on the first appearance of this pest take active 

means of checking its spread. 

THE KING-DEVIL WEED. 

Sometimes associated with the hawkweed is a closely related 

species known as the King-Devil Weed (/Zzeracitum prealtunt). 

*Harvey, Bul. 32. Maine Exp. Sta. Jan. 1897. 
tJones, Bul. 56-—Vermont Exp. Sta. 
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This plant has proved very troublesome in northern New York 

where it is regarded as even worse than the hawkweed. It has 

been reported from several sections in Maine, especially in 

Kennebec and Penobscot counties. The King-Devil weed is 

of more vigorous habit than its relative, producing stems two 

feet or more high, and from one to four or five from the same 

root. The leaves are lanceolate with winged petioles, slightly 

wavy margins, pale green both sides, and covered with scatter- 

ing long, white hairs. The radical leaves form a dense mat on 

the ground, killing out other vegetation. There are two to 

four smaller, narrower leaves on the lower half of the stem. 

The flower clusters are terminal and consist of four to twenty- 
four yellow heads about one-half inch long. The difference in 

color of flowers as compared with the orange hawkweed, is a 
most noticeable character. The heads, also, are smaller and 

more numerous than in the common hawkweed. The blossoms 

usually appear about the same time as the fall buttercup, and, 

as the flowers are of nearly the same color, the King-Devil 
weed may escape notice when growing in grass land. A full 

discussion of this weed was given by Professor Harvey in a 

previous report of this Station.* 

TREATMENT. 

Remarks as to the treatment of the orange hawkweed will 

apply with equal force to this plant. Treatment must begin 

earlier in the season, however, and greater vigilance is neces- 

sary to detect the presence of this species. 

*Report Maine Exp. Sta. 1897, 184. 



GINSENG. 

W.M. Munson. 

In response to numerous requests for information from the 

Experiment Station upon the cultivation of ginseng as a 

business venture, the following brief suggestions have been 

prepared : 

Ginseng is a native perennial plant having a thick, fleshy, 
irregular root, and leaves somewhat resembling the common 

sarsaparilla, to which it is quite closely related. Not infre- 
quently specimens of sarsaparilla are sent for identification 

with the hope that they will prove to be ginseng. Both species 
are found in Maine, but sarsaparilla is the more common. The 

=~ PGT, (eee 7 

Figure 35.—Leaves and flower cluster of Ginseng. 
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mature plant of ginseng has a single stem 8 to 15 inches high 
and about as thick as a lead pencil. At the top are five com- 
pound leaves in a whorl, each resembling a leaf of the horse- 
chestnut. The leaves usually have five leaflets as shown in 
figure 35, but on young or weak plants, there may be but three. 
The sengle flower stalk, rising above the leaves and bearing a 
small cluster of greenish-white flowers followed by dark, purple 
berries, will help in distinguishing this plant from other similar 
ones, 

The seedling roots 
& resemble small pars- 

GP or> he nips, but the older 

QR J roots are usually pe- 
culiarly branched 
and in shape often 

resemble the human 

form. Two of the 

mature roots are shown in figures 
36 and 37. The name ginseng sig- 

nifies ‘man plant’? and is applied 
because of the fancied resemblance 

Figure 36. !¥suggested. The greater this re- 
semblance, the higher the value placed upon the 

root by the Chinese. It is seldom that the re- 

5 semblance is so marked as in figure 37. 
American ginseng, the use of 

which has to a large extent super- 
seded that of the native plant in 

China, was first discovered near 

Montreal in 1716. It is now found 

in the United States from Maine 

and Minnesota southward to the 

mountainous regions of Georgia 
and Alabama. At present the chief 
sources of supply are Ohio, West 
Virginia and Minnesota, though 
small quantities are collected in 
many other states. The usual 

price per pound for the dried root 
is $2.50 to $3.00. Figure 37. 

> o 
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Numerous attempts have been made to cultivate ginseng 

and, where careful attention has.been given, the returns have 

been very satisfactory. But the plant isa native of cool, moist, 
shady situations, and is soon killed if exposed to the glaring 

sunlight. It usually thrives best in moist loamy soils such as 
are found in oak or maple forests at the north. 

Mr. George Stanton, Summit Station, Onondaga County, 

New York, is the pioneer in ginseng culture in America. He 

has made the business profitable and has demonstrated the 

practicability of garden culture. His method of procedure is 

essentially as follows: Seed is sown as soon as it is ripe, in 

September, in a carefully prepared seed bed in well drained 

sandy loam. The bed is covered with leaf mould and with 

brush to prevent drying and cracking of soil. Eighteen 

months are usually required for germination. When the 

seedlings are two or three years old, they are transferred to 
permanent beds as carefully prepared as the first. The plants 

are set four to six inches apart each way and are not again 

disturbed, except to keep the weeds down, until the harvest 

time; which will be in four or five years from transplanting, or 

six or eight years from seed. Transplanting is best done in 

the fall and the roots are set so that the bud for the next year’s 

Figure 38.—Lattice-work shed for ginseng garden. 
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growth is about two or three inches below the surface of the 

ground. The roots should not be cut or trimmed. After the 
roots are set, an open lattice-work or lath shed should be built 
over the whole area covered, as indicated in figure 38. The 

lath roof may be made in sections and removed for storage 

during the winter. 

The roots of cultivated plants are usually larger and more 

uniform than those from the wild and will bring from 50 cents 

to $§.00 more per pound. The long time required for returns 
will, however, deter most people from undertaking the work of 
cultivation. In general, if an experimental bed is decided 

upon, it is probably wise to purchase seedling plants rather 

than to attempt to start seedlings. But no one should be de 
ceived by the glowing accounts of possible fabulous returns 

from the enterprise. The present high prices are said to be 

maintained by a syndicate of Korean merchants who control 
the native product. On the other hand, the demand for the 

article is apparently limited only by the exorbitant price, and 
with an increased supply and.consequent reduction of price 

will come an increased demand for the roots. 

The Experiment Station would not encourage ginseng 
culture in Maine. but those intending to attempt this industry 
would do well to procure the little book ‘“‘Ginseng,” by M. G. 

Kains (published by Orange Judd Company, New York); also 

Bulletin 16, Div. of Botany, U.S. Dept. of Agriculture. 

fy The Station is indebted to Hon. N. B, Critchfield, Secretary of Agriculture, of Penn- 
Sylvania) tor the use of the electrotype for figure 35 and for permission to copy figures 
36 37, and 38. 



CANKER WORMS. 

W.M. Munson. 

Every year come complaints of the defoliation ot orchard 

and shade trees in May and early June. This trouble is usual- 
ly caused by small slender inch-worms or measuring worms 

which from their effect upon the foliage are commonly called 

“canker worms.’ These larvae appear in immense numbers 

just as the leaves put forth in the spring. They are so small 
in the beginning, however, that they are often overlooked and 

the cause of the backward appearance of the trees is not 

recognized. When they first appear, and while not more than 

one-eighth to one-fourth of an inch long, the larve gnaw small 

holes in the young leaves. As they increase in size the entire 

leaf, except some of the larger veins, is destroyed and the trees 
if badly attacked look as if swept by fire. 

Two distinct species of insects are concerned in this de 

structive work, viz., the fall canker-worm and the spring 

canker-worm. The habits of the two insects are much alike 

and to the casual observer there are no distinguishing marks. 
The striping of the larve is slightly different, however, and 

the spring canker-worm has three pairs of legs under the rear 

portion of its body while the other has but two. Both species 

are natives of this country and are about equally destructive 
where they occur. The spring canker-worm is, however, the 

more widely distributed, ranging from Maine to Iowa and 

southward to Texas. 

THE SPRING CANKER-WORM (Paleacrita vernata.) 

The male moths of this species have rather large, thin, silky 

wings, about one inch across when spread. The general color 

is bluish gray. A well defined row or band of light markings 
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near the outer margin of the front wings, and three darker, 

irregular bands, across the same wings, together with the 

slightly lighter color and absence of markings on the hind 

wings, are characteristic features. The inconspicuous female 

moths are wingless and, because of this fact, the spread of the 
species is very slow, occurring mainly by the transportation of 

nursery stock infested with eggs. 

The moths usually emerge from the ground early in the 

spring—about April, or farther south, in March—and the 

females climb up the trunks of trees to deposit eggs. The 
eggs, which are shaped something like hens eggs and are about 
the size of ‘fly specks,” are deposited in irregular masses, 

usually partially concealed by loose pieces of bark. They 

hatch about the time the leaves unfold ; the time varying with 

the locality and the season. The young larva are voracious 
feeders and they grow rapidly, usually attaining full size in 

from three to four weeks from the time of hatching. Upon 

reaching full size they drop to the ground, burrowing beneath 

the surface to a depth of two to five inches. Here each one 

forms a cell, lined with silk which it spins, and soon transforms 

to the chrysalis stage, where it remains until the following 

spring, when the adult moth emerges as before. 

THE FALL CANKER-WORM.—/(Alsophila pometaria.) 

The fall canker-worm so closely resembles the other species 

as to be frequently mistaken for it. For all practical purposes 

they may be considered together, but the fall canker-worm is 

more distinctively a northern insect. As in the other species. 

£2 the female moth (see figure 

"39 0) is wingless, but in this 

species she lacks the hair- 

iness which characterizes 

the other. “DGmemmale 

female moth; d. egg cluster. moth (figure 39 a) has 

two light bands across the front wings instead of the single 

one of the preceding, and the rear wings are slightly shaded. 

The larvee of this species also, besides having three pairs of 

legs under the hind end of the body, as shown in figure 4o f, 
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have a broad, dark stripe along the back, as opposed to the 

narrow markings of the other species. The eggs, which are 

slightly larger than in the previous species, somewhat resemble 

small flower pots and are attached to the bark, in exposed situ- 

ations, in masses of from 60 to 200, placed side by side as seen 

in figure 40,¢. The eggs highly magnified, are shown in 

figure 40 a and 40 84. 

The eggs are deposited in fall 

or early winter (sometimes in mild 
winters as late as March). They 
hatch about the same time as those 

of the other species and the larvee 
act in a similar manner, entering 

the ground about the same time. 
iastcacdwomtormins a cell lined with 7. aiicenuer worm: 2) and 

silkeyhomevjer, Unis Species, Spins a) arhes) Ee eee eee nae 
tough cocoon, and the moths come _ !2"va. 

forth and begin laying eggs in October and November. 

HOW TO FIGHT CANKER-WORMS. 

The natural enemies of the canker-worms, including 

Ichneumon, Tachina and Chalcid flies, certain wasps and 

beetles, and various kinds of birds, are so numerous as to 

prevent serious damage save in exceptional years. In the 

absence of these natural enemies, however, or when the weather 

conditions are specially favorable to the increase of the worms, 

active measures must be taken to save the trees. 

One of the surest preventive measures is to place a band 

of tarred paper about the tree in March and smear it with 

printers’ ink, thus preventing the ascent of the female moths 

and the deposit of eggs. In case the bark is very rough, it 

should be scraped smooth to prevent the insects from crawling 

up behind the paper. The ink must be renewed often enough 

to prevent hardening, or it will be of no use. If the fall 
canker-worm is present, of course the treatment must begin in 

October. If the trees are already attacked, jarring the limbs 
will cause many of the worms to spin a thread and drop to the 

ground. If the band of printers’ ink is in place they will be 

unable to return to the attack and may be destroyed. 
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The surest way of fighting this pest, however, is by spraying 

with Paris green or arsenate of lead (Disparene). For this 

purpose the pump should be powerful enough to develop a 
pressure of at least 60 pounds to the square inch, and all parts 

should: be made of brass and carefully adjusted. The formulas 
for use on ornamental trees are the same as those which have 

heretofore been recommended for use in the orchard, vzz.: 

(1) Paris green, 1 pound; lime, 6 pounds; water, 100 gallons; 

or (2) arsenate of lead or Disparene, 6 pounds; water, 100 

gallons. The lime is added to the first formula to prevent in- 
jury of the foliage by the Paris green, and should in no case be 

omitted. The lead arsenate acts slower as a poison than does’ 

Paris green, but it adheres to the foliage better. It is impor- 

tant that spraying be done a¢ once when the attack of canker- 
worms is discovered, as the insects are much more difficult to 

kill as they increase in size. 

If more explicit directions for spraying are desired, send to 

the Experiment Station for directions ‘‘How to Fight Apple 

Enemies.” 



PLANT-HOUSE ALEYRODES. 

Aleyrodes vaporariorum Westw. 

Lewis R. Cary. 

During the summer this species of Aleyrodes lives chiefly out 

of doors on garden plants, and in the fall larvee and pupe are 

brought into the greenhouse with the plants, and some of the 

adults fly in. Here they begin to breed freely as soon as crops 

are started, multiplying fast enough to keep pace with the 

growth of the plants. The eggs are very abundant on the under 

surface of the leaves of various greenhouse plants, frequently 

occurring in numbers so great that they give the under side of 

the leaves a decided brown cast. 

The curious manner in which the eggs are deposited has been 

already observed. Mr. W. E. Britton describes the process * 

with reference to Reaumur’s observation of the habit in Aley- 

rodes chelidonu. ‘The female inserts her beak into the leaf and 

with this point as a center she swings about, describing a circle 

with her ovipositor. The number of eggs in such circles varied 

in the different instances noted here from six to ten. Much of 

the time eggs were deposited promiscuously over the leaf. On 
rough hairy leaves, like those of the Abutilons, the eggs were 

found without definite arrangement, which agrees with Mr. 

Davis’s observation that on plants like Ageratum the eggs are 

deposited singly. 

* Report of the Connecticut Agricultural Experiment Station, 1902, p. 153. 

Note. These studies were made by Mr. Cary in 1902-3 in the biological laboratory 

of the University of Maine, under the direction of Dr. G. A. Drew, professor of 

biology in the University and at that time zoologist to this station. The station 

greenhouses have been infested with this species of Aleyrodes for several years 

and thus afforded ample material for the study. They were most abundant on 

the leaves of tomatoes and cucumbers, but other kinds of plants were more or 

less infested. 
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TECHNIQUE. 

The material was fixed with hot water, alceholic-picro- 

sulphuric, and alcoholic picro-corrosive acetic. ‘The two latter 

solutions when used hot gave the best histological results. Some 

eggs in the earlier stages which were fixed in absolute alcohol 

gave very satisfactory results. In all cases the material was 

washed immediately after killing in 70 per cent alcohol. 

In studying the different stages as entire transparent objects 

the best results were obtained by pricking each specimen with a 

very fine needle, and staining either in Grenacher’s borax-car- 

mine or alcoholic cochineal for twenty-four to forty-eight hours. 

Then the material was washed with 70 per cent alcohol acidulated 

with a-few drops of hydrochloric acid for two or three days, or 

until it was bleached sufficiently. Xylol was used for the clear- 

ing medium as it gave whiter and more transparent mounts than 

either clove or cedar oil. 

In sectioning the younger stages, Dr. Drew’s method for orien- 

ing small objects was very helpful.* The eggs to be sec: 

tioned were stained as for whole mounts, but were not washed 

out as thoroughly. They were then cleared in clove oil, mounted 

on the tracing cloth and finally cleared in xylol before trans- 

ferring them to the paraffin bath. By this method good series 

of sections were obtained of all the stages. The sections were 

finally stained on the slide with Mayer’s haemalum or iron 

haematoxylin. 

EMBRYOLOGY. 

The surface of the eggs is smooth and without any markings. 

When newly laid they are creamy white or very light green, but 

in two or three days they become darker, growing almost black 

before the time of hatching. The color change starts from the 

pointed end of the egg and extends over the surface. As will 

be seen from Figs. 41, 44 and 48, the eggs are elongated oval, 

one side being a little concave. The body of the egg is from 

.2 to .25 millimeters in length, and from .085 to .1 millimeter in 

diameter through the thickest part. A short narrow stalk at the 

*Drew, Gilman A. A modification of Patten’s method of imbedding small 

objects for sectioning in definite planes. Zoologischen Anzeiger, Bd. XXIII, No. 

611, 1900. : 
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broad end of the egg attaches it to the leaf and serves also as 

the external part of the micropylar apparatus. ‘The lumen of 
the stalk is filled with protoplasm, which is in direct communi- 

cation with a space in the end of the egg containing a mass of 

granular protoplasm in which the nucleus and polar bodies are 

situated. This space is separated from the yolk by a distinct 

membrane. See Fig. 44. 

The yolk (Fig. 44) is composed of a great number of small, 

nearly spherical bodies, each consisting of a vesicle containing a 

viscid coagulable substance which stains deeply with haematoxy- 

lin or carmine. The yolk granules are arranged so that there 

are many comparatively large spaces which are filled with oily 

fluid left between them. The oil globules are scattered evenly 

through the substance of the ydlk. Over the whole surface of 

the yolk the peripheral protoplasmic layer is thin and incon- 

spicuous. 

Maturation of the egg takes place within the ovarian tubes of 

the female. In the mature egg the polar bodies lie in the cham- 

ber at the posterior end of the egg which contains the nucleus 

and undifferentiated protoplasm. ‘The eggs are fertilized in the 

vagina of the female. The spermatozoon moves up through the 

protoplasm contained in the stalk of the egg, while the female 

pronucleus moves down and comes to lie at the entrance of the 

stalk. Immediately after the act of fertilization, the protoplas- 

mic contents of the stalk shrivel and dry up. When the two 

pronuclei have fused, the resulting nucleus migrates back to the 

center of the mass of protoplasm and at once begins active divi- 

sion. The nuclei resulting from the first few divisions begin to 

migrate toward the periphery of the egg, keeping an arrange- 

ment conforming very nearly with the shape of the original 

protoplasmic yesicle. The wall of the vesicle disappears as the 

nuclei approach it. 

Each of the nuclei resulting from the frequent divisions is 

surrounded by some of the protoplasm present in the vesicle. 

As the nuclei migrate farther and farther from their point of 

origin, it necessarily happens, on account of the location of the 

parent nucleus, that they first reach the surface of the yolk in the 

posterior part of the egg. When the nuclei reach the surface 

of the yolk they begin to arrange themselves regularly in the 

thin layer of protoplasm there present. ‘The protoplasmic layer 
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increases in thickness at the time of the arrival of the nuclei. 
This thickening seems to be due to the taking up of the pro- 
toplasm which accompanies the nuclei in their migration through 
the yolk. As the nuclei increase in number they become 
crowded and press outward, forming little protuberances on the 
surface of the egg. Gradually, due to the increase of nuclei 
within, the outside walls of the protuberances approach each 
other and finally fuse to form the cell walls of the blastoderm. 
The inner wall of the cells appears later and seems to be formed 
by the hardening of protoplasm at that point. 

The blastoderm extends rapidly over the surface of the yolk 

from the point where the nuclei first came to the surface. 

Before the blastoderm has come to cover the whole surface of 

the yolk, it has commenced to thicken over a small area on the 

ventral (concave) surface of the egg, a little in front of the pos- 

terior end. This thickening increases in size and forms the 

embryonic disc. In a short time a slight invagination appears 

at the centre of the disc. ‘The invagination deepens rapidly and 

becomes directed toward the anterior end of the egg. The celis 

of the anterior limb of the invagination increase in length and 

thickness, while those of the posterior limb become very much 

flattened. The invagination deepens by the addition of cells at 

its inner end, and the space between the two limbs of the invagi- 

nation, the amnionic cavity, becomes reduced to a narrow lumen 

open to the surface at the point where invagination began. ‘This 

opening continues to grow smaller as the blastoderm folds 

approach each other over the point of invagination. See Fig. 47. 

During the early part of the first day the folds of the blasto- 
derm now marking the amnion and serosa come together over 

the mouth of the invagination. ‘The two folds fuse at the point 

of contact, but the inner and outer layers soon separate from 

each other. The amnion however continues to remain almost 

in contact with the serosa so that there are only a few yolk gran- 

ules between them at any time. The embryo, therefore, is of the 

superficial type, such as had been described by Metschnikoff* for 

Corixa. 

Sometimes before the closure of the invagination has taken 

place there begins to be formed on the dorsal side ot the germ 

*Metschnikoff E. Untersuchungen iiber die Embryologie der Hemipteren. 

Zeits. fiir Wiss. Zool., Bd. XVI, 1886. 
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bands a shallow median groove. Certain cells in the vicinity of 

this groove seem to lose their epithelial nature and pass down- 

ward until they come to be below the surface layer of cells. The 
cells which go to make up the region of the groove pass down 

and out to form a complete layer below the ectoderm. ‘There is 

no distinct separation of a median plate or tube in the formation 

of the lower layer. ‘The anterior end of the germ band becomes 

widened out to form the cephalic lobes (Fig. 49). The germ 

band is strongly flexed just posterior co the cephalic region, 

so that the cephalic and thoracic regions and are nearly in appo- 

sition. On the dorsal side of the expanded germ there is formed 

quite early a slight invagination which marks the beginning of 

the stomodeum. The proctodeum is usually formed a little 

later than the stomodzeum. 

Even before the formation of the lower layer is entirely com- 
pleted the germ band begins to show traces of segmentation in 

the thoracic and anterior abdominal regions. Very soon after 

the segmentation of the germ band becomes apparent, the first 

rudiments of the appendages begin to make their appearance. 

The rudiments of the antennae arise first, being situated on the 

cephalic lobes just posterior to the region of the stomodzeum. 

The rudiments of the mouth parts and of the thoracic limbs 

appear simultaneously, and those of the abdomen appear suc- 

cessively, from before backward, at a little later stage. The 

abdominal rudiments have the form of little conical projections 

on the ventral surface of the abdomen. ‘They persist for a short 

time only and, with the exception of perhaps the two posterior 

pairs, leave no traces of themselves when they are absorbed. 

Tracheal invaginations begin to appear at about the same time 

as the limb rudiments. Eleven pairs of invaginations are 

formed ;—a pair on each thoracic segment and a pair on each of 

the first eight abdominal segments. These invaginations, with 

the exception of those on the thorax and on the eighth abdominal 

segment, disappear during embryonic life. The four that persist 

form the external openings of the tracheal system of the larva. 

The nervous system begins to appear simultaneously with the 

tracheal system and the abdominal limb rudiments. The brain 

is formed in the cephalic lobes as paired thickenings of the ecto- 

derm just anterior to the stomodeum. The ventral chain of 

ganglia are formed as ectodermal thickenings, a pair to each 
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segment. Those of the four posterior abdominal segments are 

very small and do not continue to develop. 

In the later life of the embryo there is a marked concentration 

of the ventral nervous system. The ganglia in the abdominal 

region are reduced to a nerve cord and the ganglionic part of the 

chain is confined to the thorax. When the lower layer was 

formed, two masses of cells, one anterior and the other posterior, 

developed in a manner distinct from that of the great mass of 

the lower layer. These two cell masses become the rudiments of 
the developing enteron. As the growth of the embryo goes on 

they spread farther and farther toward the center of the body 

forming two u-shaped bands of tissue. Finally the two bands 

come together and fuse on the ventral side, the dorsal side 

remaining open until after rotation takes place. While the 

changes leading to the establishment of these sets of organs are 

going on, the germ band is increasing rapidly in size, both longi- 

tudinally and laterally. The posterior end of the embryo 

becomes strongly flexed, so that it extends toward the posterior 

end of the egg and lies along the ventral side of the abdomen. 

The appendages have increased in length and the mandibles and 

maxillze have become lobed. 

On the fourth or fifth day after the egg is laid, rota- 

tion of the embryo takes place. The amnion and serosa fuse 

at the point where they previously separated. The fused 

envelopes are ruptured and the embryo begins to be drawn out 

through the opening in the membranes. The head of the 

embryo passes anteriorly along the ventral surface of the egg 

until it comes to occupy the anterior end of the egg, the posterior 

part of the embryo taking up its position in the posterior end. 

By this rotation the embryo has come to a position so that its 

ventral surface is next to the ventral surface of the egg. The 

embryonic envelopes, during the process of rotation, are carried 

around so that they lie as a shrunken mass on the dorsal side of 

the embryo, making a provisional body wall. The serosal part 

of the envelope soon becomes a thick mass of cells, with prom- 

inent nuclei, situated just posterior to the head, making the 

dorsal organ. ‘The yolk mass ot the egg, which by this time has 
been much diminished in bulk, is brought so that it lies inside of 

the body in the region of the growing enteron. The dorsal 

walls of the enteron now grow rapidly and soon inclose 



PLANT-HOUSE ALEYRODES, I31 

the yolk substance within the lumen of the gut. The 

dorsal organ begins to break up, its cells disintegrate, their 

substance being used for the nourishment of the embryo. 

The body walls of the embryo grow out laterally and take 

the place of the amnion as the covering of the dorsal surface. 

After the dorsal wall of the enteron has closed, a pair of 

diverticula are given off from it near the anterior end. These 

increase rapidly in size until they are larger than the original 

part of the enteron. 

Quite late in the embryonic life of the insect there are formed 

in the thoracic region of the embryo five pairs of imaginal discs, 

three pairs on the ventral and two pairs on the dorsal side. 

These discs arise as ingrowths of the hypodermis which soon 

lose their connection with the outer layer and remain just below 
the surface as closed pouches of ectoderm. ‘The internal layer 

of the pouches increases in thickness by the multiplication of the 

cells, but the outer part remains a single celled layer. 

In the latter part of the embryonic development the changes 

which take place are mostly confined to the readjustment of the 

organs already present, which gives to the fully formed embryo 

the proportions seen in the newly hatched larva. ‘These changes 

are particularly noticeable in the appendages. ‘The larval integ- 

ument is secreted by the hypodermis. ‘There is an increase in 

the size of the embryo so great that the egg is distended until it 

is markedly larger than at the time it was deposited. 

On the thirteenth or fourteenth day after the egg is laid the 

shell splits on the anterior end and the larva appears. ‘The larva 

when it first comes from the egg is rounded and compressed on 

account of its having had to conform to the shape of the egg 

shell. After it is free it soon flattens out and assumes the typical 

larval form. The larva moves about for a short time after hatch- 

ing and then settles down to its scale-like immovable existence. 

Aiter its period of moving is over the legs begin to atrophy 

and by the time the pupal stage is reached have almost com- 

pletely disappeared. ‘The mouth parts of the larva consist of a 

number of piercing setz which are thrust into the tissues of the 
leaf, where they remain during the larval stage. ‘The tracheal 

system shows peculiar adaption to the mode of life which the 

larva assumes. ‘he body of the larva is in close contact with 

the surface of the leaf, so that no air could reach it from that 
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direction. ‘Iwo special channels for conveying the air to the 

spiracles, which are situated on the ventral surface of the body, 

have been developed. ‘These breathing folds are grooves in the 

integument of the ventral side, one in the thoracic region, the 

other on the posterior part of the abdomen. ‘The cavity of the 

breathing folds is supplied with fine chitinous hairs and there 

are a number of stiffer hairs at the aperture of the fold which 

serve to prevent the entrance of solid particles. ‘There are four 

pairs of spiracles, one abdominal and three thoracic, one pair 

of the latter being situated just posterior to each pair of legs. 

These spiracles open into a series of projections of the first 

breathing folds, each fold being divided into three branches at 

the internal end. 

The tracheal system consists of a ventral trunk on either side 

connecting the spiracles, two dorsal girdles connecting the 

two anterior pairs of spiracles, and a dorsal trunk on either 

side extending from the anal spiracles to a point half way 

between the second and third thoracic spiracles, where it 

joins the ventral trunks. Branches are given off from the first 

spiracle as follows. "Two main branches, one of which soon 

divides into a large number of long twigs which spread out to the 

sides of the body. The other main branch gives off the dorsal 
girdle, and soon after divides into two about equal branches one 

of which is the ventral trunk, while the other goes anteriorly. 

This last trunk divides into two branches, the dorsal branch 

breaking up into long convoluted tubes which supply the sides of 

the head, the other goes almost to the mouth opening, where it 

curves around and breaks up into a number of branches which 

continue anteriorly to the edge of the body. The trunks from 

the second pair of spiracles divide into two main branches each 

of which gives off smaller branches, the upper posteriorly and the 

lower anteriorly, to supply the surrounding viscera. The main 

ventral branch goes to the ventral trunk, the dorsal branch form- 

ing the dorsal girdle. ‘The third spiracle opens into a trunk 

which gives rise to an external and an internal branch. The 

external branch soon separates into an anterior and a posterior 

division and each of these breaks up into a number of fine 

branches supplying the body in the metathoracic and anterior 

abdominal region. The internal branch goes to the ventral 

trunk. ‘The anal spiracle gives rise to a dorsal and a ventral 
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branch and a smaller branch laterally. From the lateral branch 

there arises successively a number of twigs going to the sides of 

the abdomen. ‘The ventral branch goes to the ventral longitudi- 

nal trunk and the dorsal branch to the dorsal longitudinal trunk. 

In the abdominal region of the larva the rudiments of the 

reproductive organs appear as a pair of prominent yellowish 

organs made up of large cells. ‘The imaginal discs of the exter- 

nal genital organs appear during the larval period as two pairs 

of invaginations of the hypodermis at the posterior part of the 

abdomen. ‘The imaginal discs of the hypodermis appear in the 

abdomen at about the same time as those of the genital organs. 

‘There are three moults during the larval stage. ‘The first one 

occurs at from five to six days after hatching. The second 

occurs four or five days later, and the third five to six days after 

the second. At each of the moults there is a very appreciable 

increase in the size of the larva, but there is no apparent change 

other than the growth of the organs and the formation of the 

imaginal discs already mentioned, although it is probable nat 

the imaginal discs of the digestive and other organs are formed 

during larval life. With the occurrence of each moult there is 

an increase in the number of the wax rods secreted around the 

margin of the body. 

In the pupal stage (Fig. 43) which lasts from twelve to sixteen 

days, there are many important changes taking place on the inter- 

ior. The whole external form of the insect is changed, from 

that of a wingless, motionless larva, to an active flying form. 

The greater part of the organs of the larva, with the exception of 

the nervous and reproductive systems, are entirely made over to 

met the requirements of the new mode of life. All of the mus- 

cles are reduced to an almost structureless condition. The 

greater part of the muscles of the body undergo histolysis at the 

same time. The imaginal discs of the thoracic region become 

everted so that they lie outside of the body. The developing 

legs take on their normal appearance, the wings are folded up 

in the form of pads on the thoracic tergites. The external geni- 

tal organs are developed from the two pairs of imaginal discs in 

the posterior parts of the abdomen. ‘The central part of the 

nervous system passes directly over from the larva to the imago, 

but it undergoes farther concentration during the pupal period. 
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The reproductive organs pass over from the undifferentiated 

state, and begin to show the characteristics of the male or female 

organs. The genital ducts, connecting the reproductive organs 

with the exterior, develop. The larval hypodermis is broken up 

and the body wall of the adult is formed from the imaginal discs 

present. The imaginal integument is apparently formed as a 

secretion from the hypodermis. ‘The escape of the imago from 

the pupa case is accomplished by the splitting of the case in the 

mid dorsal line from the anterior end to the region of the thorax. 

THE ADULT INSECT. 

The adult insect (Fig. 46 and 51) measures 1 to 1.5 millimet- 

ers from the head to the end of the folded wings. The males are 

as a rule smaller than the females, and have more slender bodies. 

The body is yellowish in color. The wings are pure white and 

each has a single median vein, which in the fore wings has a 

branch near the base. ‘The legs are long and slender, and are 
terminated by a two-jointed tarsus which is furnished with three 

claws. The eyes are four in number, those on each side of the 

head situated one above the other with a triangular piece of 

integument extending between them from the posterior side of 

the head. Above each eye is an ocellus. 

The mouth parts consist of a three-jointed rostrum which 

arises from the back side of the head, and contains on its ante- 

rior side a groove in which are situated four piercing sete. The 

sete have a different point of origin from the rostrum, arising 

farther forward on the head. The antennz are seven jointed. 

The first two segments are short and stout, the remaining five 

rather long and slender and covered with ring-like markings. 

The thorax is very deep and its segments short. The thorax and 

abdomen are connected by a narrow prolongation of the meta- 

thorax. 

Digestive System. See Fig. 51. The pharnyx, situated at 

the base of the rostrum, is a narrow tube hardly to be distin- 

guished from the cesophagus, into which it passes with very little 

change in size. ‘The cesophagus is a long narrow tube extending 

from the pharynx to the metathorax where it joins the mid- 

intestine. The mid-intestine runs back to the anterior part of 

the abdomen where the pair of large diverticula are given off. 
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From this point it passes posteriorly to the sixth abdominal seg- 

ment where it turns and runs anteriorly again to the first abdom- 

inal segment ; here it turns about again and joins the hind-intes- 

tine which runs posteriorly to open on the dorsal surface of the 

eighth abdominal segment at the vasiform orifice. ‘The salivary 

glands are small, nearly spherical organs, located in the dorsal 

part of the prothorax. ‘They are made up of a small number of 

large secreting cells. Coming from each gland is a small duct 

which unites with its fellow just posterior to the brain in the 

median line. 

Muscular System. See Fig. 51. The muscles of the body are 

arranged in three chief systems. First: the intersegmental mus- 

cles running between the segments for the whole length of the 

body. These muscles are attached to the folds of the integu- 

ment at the joints between the segments. Second: the muscles 

of the wings, which are arranged in two sets, the elevators and 

the depressors. The elevators are attached at their ventral ends 

to ridges on the integument of the ventral wall of the two poste- 

rior thoracic segments, and at their dorsal ends to the wings. 

The depressors of the wings are two large muscles situated 

in the dorsal part of the thorax, attached to the lateral and 

dorsal walls of the thorax, and to a deep median ventral pro- 

longation of the dorsal integument of the thorax. Third: the 

muscles of the legs. These muscles are in part attached at the 

dorsal ends to the dorsal wall of their respective segments, and in 

part to the ventral median ridge. The ventral ends of both sets of 

muscles are inserted in the walls of the femur of the leg to which 

they are attached. There is a small set of muscles for moving 

the mouth parts, which are attached dorsally to the dorsal and 

lateral walls of the head and prothorax. In the posterior end of 

the abdomen there is a set of small muscles which move the 

ovipositor. 

Nervous System. See Fig. 51. The nervous system is very 
much concentrated. It consists of the brain and a ventral 

ganglionic mass. The brain is quite complicated although of 

rather small size. The cerebral hemispheres are very promi- 

nent, standing above the other positions of the brain. ‘The optic 

lobes are small, hidden beneath the cerebal portion of the brain. 

The optic tracts are well developed. They appear as a pair of 
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rounded bodies just posterior to the cerebral hemispheres. ‘The 

ventral nerve chain consists of a ganglionic mass separated into 

two parts by a narrow constriction. The anterior mass is small 

and closely united with the brain, the circum-cesophageal com- 

missures being very broad and the aperture through which the 

cesophagus passes far back. The second ventral ganglion is 

large and lies entirely within the mesothorax. It gives off the 

nerves to the all the legs, and smaller branches to the organs of 

the thorax. Structurely it is for the most part made up of nerve 

cells, the amount of fibres being comparatively small. From the 

posterior end of the second ventral ganglion a large nerve cord 

passes posteriorly to the abdomen, giving off nerves to 

the organs in each of the segments through which it passes. 

It breaks up into a number of fibres in the seventh abdominal 

segment, the resulting fibres supplying the two posterior seg- 

ments of the abdomen. 

Reproductive System. The reproductive system of the female 

insect (Fig. 51) consists of two ovaries, each made up of five 

chambered ovarian tubes. The ovaries are large, extending 

from the eighth abdominal segment to the anterior part of the 

abdomen, filling the greater part of the abdominal cavity. The 

vagina occupies the posterior part of the seventh and the whole of 

the eighth abdominal segments. The seminal receptacle is sit- 

uated on the ventral side of the vagina in the eighth segment. 

The oviduct opens to the exterior at the posterior end of the 

abdomen between the valves of the ovipositor. The ovipositor, 

is short, made up of two valves which are deeply concave on the 
inner side. 

The male reproductive organs (Fig. 50) consist of the testes, 
two rounded bodies situated dorsally in the fifth abdominal seg- 

ment, one on either side. Coming from the testes the vasa defer- 

entia make a complete turn and are then enlarged to form the 

seminal vesicles. The two vasa deferentia unite in the seventh 

segment to form a single tube which extends to the end of the 

abdomen. At the point where the two vasa deferentia are united 

they are joined by the ducts from the two large accessory glands. 

The external genitals of the male consists of the penis and a pair 

of well developed claspers. 

Respiratory System. The respiratory system of the adult 

insect corresponds in arrangement very closely to that of the 
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larva. There are four pairs of stigmata, three on the thoracic 

region and one on the eighth abdoininal segment. The stigmata 

of each side are connected by a ventral trunk, but the dorsal 

girdles are not complete. The dorsal longitudinal trunk is not 

complete in the imago, but long branches extend anteriorly from 

the anal spiracles, and posteriorly from the thoracic spiracles, on 

the dorsal side of the body. 

REMEDIES. 

The experience at this Station in destroying the plant-house 

Aleyrodes is similar to that at the Connecticut Station and the 

following from their report* will serve to express the situation 

here. 

“Spraying.—In 1895 the writer (Mr. W. E. Britton) used 
whale-oil soap solution (1 pound of soap to 5 gallons of water) 

in the form of a spray on the under surface of the leaves to kill 

the nymphs. The result was successful, but on account of the 

disagreeable odor of whale-oil soap, it was discarded. Fir-tree 

oil (one-half pint in 2 gallons of water) gave excellent results 

when the plants were thoroughly sprayed with the solution. The 

adults and nymphs which were moistened by the spray were 

killed. ‘The cost of the material, however, makes the treatment 

an expensive one and precludes its use on a large scale. Fir- 

{ree oil has a pleasant odor and is not objectionable to use in a 

green-house of ornamental plants or even in a dwelling. 

“A fine spray of kerosene and water (15 per cent. kerosene) 

was then applied to the tomato plants on sunny days, by means 

of a ‘kerowater’ pump, with good results in killing the insects. 

But kerosene, like whale-oil soap, has an unpleasant odor, and 

occasionally causes a slight injury to the foliage. Even when 

not at first apparent, the leaves in some instances took on later a 

brown or reddish color not indicative of health, and some oi 

these finally dropped. 

“Early in 1901, we began spraying the tomato plants with 

common soap and water, dissolving one pound of soap in eight 

gallons of water. This seemed to be best, all things considered, 

of any of the sprays. Not only was it effectual in killing all 

adults and nymphs with which it came in contact, but it was 

* Report of the Connecticut Agricultural Experiment Station for 1902. 
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both inexpensive and inodorous, and at first did not appear to 

cause the slightest injury to the plants. ‘The soap was cut in 

thin slices, then dissolved in hot water, and cold water added to 

make the right proportions. The plants received one application 
each week for about three months, when some of the leaves 

finally exhibited signs of injury. 

“As the plants had never been sprinkled with water from the 

hose and had received frequent applications of soap, the leaves 

finally became coated over with soap to such an extent as to inter- 

fere seriously with the normal processes of respiration. ‘The 

lower icaves in some cases shriveled and dropped. A few spray- 

ings cause no injury, and probably none would be done in any 

case if the plants are sprinkled freely with water to remove the 

excess Of soap. 

“The chief difficulty with sprays of any kind is that it is impos- 

sible to reach all places where the insects are located. Many 

leaves are curled so that the spray cannot reach the under side, 

and there are always. portions of the plants which do not, on 

account of location perhaps, receive a thorough treatment ; this 

permits the escape of a sufficient number of adults, or of nymphs 

which soon change to adults, to keep the house infected. 

“Fumigating.—Fumigating with tobacco is the remedy that 
has been oftenest recommended for this insect, but the fumes 

from the burning of ordinary stems or dust do not kill any con- 

siderable number of the insects. Many are stupefied by the 

fumes and fall from the plants, but revive later and soon become 
as active as ever. During the past two or three years tobacco 

used in this way seems to have been less effective in destroying 

the adults than when the writer first employed it eight years ago. 

Where the adults are stupefied and fall to the ground a copious 

watering of the surface of the soil will kill them in great num- 

bers.” 

At this Station fumigation with hydrocyanic acid gas Is the 

most successful remedy tried. The gas was made with a half 

more strong sulphuric acid (liquid measure) than the weight of 

cyanide, and a half more water than acid. The jar containing 

the dilute acid was placed on the floor of the house, and the 

cyanide of potassium which had been put into a paper bag, 

weighed, and suspended over the jar, was dropped into the acid. 

This treatment is in accordance with the suggestions by John- 
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son*. ‘The house was then closed and left, in various experi- 

ments, from forty-five minutes to fourteen hours. When the 

fumigation was given early in the afternoon of a bright day, the 

tomato plants were injured by the use of one ounce cyanide to 

1000 cu. ft. of space. ‘The same amount caused no trouble, how- 

ever, when the fumigation was postponed until evening, a fact 

which verifies Johnson’s statementy. With 1 oz. cyanide to 1500 

cu. ft. of space the plants were not injured. In no case, how- 

ever, is it considered advisable to fumigate when the sun is shin- 

ing brightly, or when the temperature is above sixty degrees. 

* Johnson, fumigation methods, pages 9 and 1158. 

t Ibid, 145. 

EXPLANATION OF FIGURES. 

Fig. 41. Egg. X130. 

Fig. 42. Newly hatched larva from the ventral side. XI130. 

Fig. 43. Pupa from the dorsal side. XI30. 

Fig. 44. Longitudinal section of a mature egg in the ovary of the 

female. X530. i 

Fig. 45. Longitudinal section of an egg when the invagination of the 

germ band has begun. X530. 

Fig. 46. Adult female from the left side. x<ai30! 

Fig. 47. Side view of egg with embryo, just before closure of amnionic 

cavity. 

Fig. 48. Reconstruction of a fully developed embryo just before 

hatching. 

Fig. 49. Ventral view of the germ band after segmentation has begun. 

X530. 

Fig. 50. Male reproductive organs seen from above. X130. 

Fig. 51. Reconstruction of an adult female shown with the dorsal 

part of the body wall removed.  .x130. 
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anterior. 

abdomen. 

abdominal portion of germ 

band. 
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amnion. 

amnionic cavity. 

antenna. 

blastoderm. 

brain. 

cephalic end of germ band. 

cephalic lobes. 
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dorsal. 
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fore wing. 

head. 

hind intestine. 
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imaginal disc of hind wing. 

intersegmental muscles. 

muscles of the legs. 

male claspers. 

mid intestine. 

mouth parts. 

mesothorax. 

metathorax. 

micropyle. 
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nerves of the legs. 

nucleus. 

cesophagus. 

ovary. 

oviduct. 

Ovipositor. 

posterior. 

posterior abdominal segment. 

polar bodies. 

penis. 

prothorax. 

duct of salivary gland. 

serosa. 

salivary glands. 

stalk of egg. 

testis. 

thorax. 

ventral. 

vas deferens. 

ventral ganglia. 

first ventral ganglion. 

second ventral ganglion. 

third ventral ganglion. 

ventral nerve cord. 

vasiform orifice. 

wing muscles. 

yolk. 

fore leg. 

middle leg. 

hind leg. 
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NOTES AND EXPERIMENTS UPON THE WHEATS 

AND FLOURS OF AROOSTOOK COUNTY. 

Cuas. D. Woops 2nd L. H. MERRILL. 

Since the introduction of roller mills into this State, wheat 
growing in Aroostook county has received a marked impetus. 

Several years ago the attention of the Station was drawn to the 

subject and a brief study of the wheats and flours produced in 

the county was undertaken. Although it was found necessary 

to discontinue this work before many definite conclusions could 

be reached, considerable data have been accumulated that are 

given here as a report of progress. The work accomplished 

has been made possible through the effective co-operation 

of growers and millers. We are especially indebted to Mr. 

iieEePham of Presque Isle; and his miller, Mr. Carter, and 

also to EF. Merritt and Sons of Houlton, and their miller, Mr. 

Pee Gray. 
The first roller flour mill in Aroostook county was built in 

1897 by D. E. Edwards of Fort Kent. Although this was not a 
large mill, having a daily capacity of only fifty barrels, its estab- 

lishment may be considered as marking an era of considerable 

importance in the industrial and agricultural development of the 

State. Since the date mentioned five other roller mills have been 

built in the county, so that at present there are six mills, as 

follows: 

D. E. Edwards, Fort Kent, capacity 50 barrels 
H. D. Collins, Caribou, capacity 50 barrels 

H. A. Edwards, Caribou, capacity 30 barrels 
Alexander Cox, Presque Isle, capacity 50 barrels 

T. H. Phair, Washburn, capacity 20 barrels 

E.. Merritt & Sons, Houlton, capacity so barrels 

The combined capacity of these mills is 250 barrels per day, 

or about 75,000 barrels per year. 
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It is estimated that the American people consume annually 357 

pounds of bread per capita.* This is equivalent to about 260 

pounds of flour, or one and one-third barrels. In dietary studies 

of the inmates of the hospitals of the insane of New York state f 
it was found that 10 hospitals with nearly 25,000 patients and 

attendants, used a total of 6,000,000 pounds of flour. ‘This is 

equivalent to 240 pounds, or one and one-fourth barrels of flour 

for each person. 

Assuming the accuracy of these figures from two distinct 
sources, the 60,000 people of Aroostook county could use all the 

flour which the mills now established there could produce. 

These mills, however, are not run at anything like their full 

capacity. ‘The wheat crop of 1901 was probably as large as any 

that Aroostook county has harvested, yet even this crop: was not 

sufficient to employ these mills to more than one-third their 

capacity. 

The essential difference between these mills and the larger 

establishments of the Northwest is in the number and size of the 

stands, the consequent number of breaks, and the closeness with 

which the final products are graded. With a good quality of 

wheat and expert milling these mills should turn out as good 
product as larger plants. 

AroostooK FLouR COMPARED WITH WESTERN FLouwrR. 

In 1900 the Station collected and analyzed samples of flour 

from three of the mills in Aroostook county. ‘The tables which 

follow give the results of the analyses of these flours together 
with those of the samples since received from the mills of 

E. Merritt and Sons of Houlton, and of six samples of three 

brands of flours milled at Minneapolis. In the first table the 

results are calculated to the water content of the flours as 

received at the laboratory. As the flours vary somewhat in the 

amount of water which they contain, the results are calculated 

in the second table to a water-free basis. 

* American Miller, March ], 1901. 

+ W. O. Atwater, Report of Dietaries for Hospitals for the Insane, 10th Annual 

Report of the New York State Commission in Lunacy. 
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COMPOSITION AND HEAT OF COMBUSTION OF AROOSTOOK FLOURS COM 

PARED WITH WESTERN FLOURS. RESULTS 

CONTENT OF FRESH FLOURS. 
CALCULATED TO WATER 

Laboratory number. 

6302 
6306 

6296 
6349 
6356 
6413 
6414 
6415 
6608 
6609 
6613 
6614 
6618 
6619 
6623 
6624 
6628 
6629 

iS 
19 

1 
‘i Zi 

Manufacturers and Brands. a = 
mi op oo 

iS js : 
CS SS ly 
Ce Netty 

Per | Per | Per | Per 
Aroostook County. cent.| cent.| cent.| cent 

S. W. Collins & Sons, Straight..| 11.57) 1.49} 8.49) 1.50 
S. W. Collins & Sons, Aroostook 

patieMitintarcreteicieleteliclelelelcisieloleieieleierere 12.75} 1.55} 8.83) 1.12 
T. H. Phair, Straight ......... .. 14.38] 1.55) 8.83) 1.49 
ge, dale Phair, First Grade........ 12.91} 1.84) 10.49 -96 
T. H. Phair, First ar ade........ 13.57} 1.64) 9.35) 1.09 
E. Merritt & Soms.....- ~..-> e- | 10.73) 1.63) 9.29) 1.20 
E. Merritt & Sons..... ...-..65. 13.83) 1.73) 9.86) 1.23 
E. Merritt & Sons...........5 ... 14.68} 1.52) 8.66) 1.07 
E. Merritt & Sons, Patent ...... 13.62) 1.53) 8.7 1.09 

Second Grade.......... .ee-| 12.70} 1.83} 10.43) 2.15 
Patent 000 14.84) 1.51) 8.61 -79 
Second Grade 15.20) 1.77) 10.09 -63 
Patent 13.57) 1.7 §.97| 1.21 
Second Grade 13.68) 1.95) 11.11 -51 
Patent 12.19} 2.27) 12.94; 1.04 
Second Grade 12.44) 2.53] 14.42) 2.03 
Patent 12.13) 2.05) 11.69) 1.12 
Second Grade 12.14) 2.35) 13.40) 2.30 

Average of Aroostook County 
flours 5b COU GD BBO UES Donne BE ooE 13.16} 1.80} 10.29) 1.25) 

Average of 8 flours from Maine 
grown wheats* ..... ....-..0e 13.50} 1.60) 9.12} 1.13 

Western. 
Pillsbury’s Best <....2 .-........ 13.78) 1.97) 11.23) 1.40 
Pillsbury’s Best..... ...... ...- 11.84} 2.21) 12.60) 1.25 
N. W. Consolidated Milling Co., 
SWRI cooodocoK bon oe65dseobGG 11-55) 2.04) 11-63) 1-43 

N. W. Consolidated Milling Co., 
SUNN 5ag00 ddaoo" bopOdGhabODS 11.30} 2.04) 11.63) 1.28 

N. W. Consolidated Milling Co., 
Stora Oia birapetetslotatateieleiclereierercleleietaiererets 10.90} 2.27] 12.94) 1.40 

Washburn- -Crosby Co., First 
Grad erreur icisieinels see aieiss leewicte 12.41) 2.01} 11.46) 1.74 

Average of Western flours .....| 11.96} 2.09] 11.92) 1.42 

*See discussion on page 148. 

Crude fiber. N-free extract. combustion per Heat of 

08 G9 Co Oo G9 CO GY Go Co Ce Oe Oo Co GG 0 

co iS) > 

oo -1 oO o 
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COMPOSITION AND HEAT OF COMBUSTION OF AROOSTOOK COUNTY 
FLOURS COMPARED WITH WESTERN FLOURS. RESULTS CALCULATED 
TO A WATER-FREE BASIS, 

* n 
f re) oe 

rs hg Ae 
ay A oH mH | s 
hi 5 Zz o i of 
Se Manufacturers and Brands. q x S 4) can 
s D Sp 1 © (3) ° o 

o¢ ° 2 ol ves Y : 2 5 
=5 Smee ie hos | 33 
Hs A oy fy 3) 4 4 os 

Per | Per} Per | Per | Per | Per |Calo- 
Aroostook County. cent. cent.|cent. | cent.|cent.|cent.| ries. 

6302|5. W. Collins & Son, Caribou, Straight, 1.65; 9.58) 1.70 -26) 81.89 -57| 4.293 
6306|S. W. Collins & Son, Aroostook Patent) 1.78) 10.15) 1.28 -20| 87.94 -43) 4.361 
6296/T. H. Phair, Washburn, Straight ..... 1.81} 10.382) 1.74 -19) 87.07 -68| 4.40] 
6349| CT. H. Phair, First Grade. ...........6. 2.11) 12.03} 1.10) 41) 85.97 +49) 4.437 
6356/T. H. Phair, First Grade.......... ...-| 1.90) 10.83) 1.26 31) 87.09 -51| 4.402 
6413)}E. Merritt & Sons, Houlton ........... 1.83) 10.43) 1 34 29| 87.44 50) 4.330 
6414) KH. Merritt & Sons . .......0.cceee eee 2.01} 11.46|- 1.43 -25| 86.30 56) 4.434 
6415|E. Merritt & Sons ...... ..... se see «| 1.78] 10.15 1.25]  .82] 87.76 54| 4.434 
6608|E. Merritt & Sons, Patent....... eeee| 1.77) 10.09} 1.26] .18) 87.96 51) 4.312 
6609 SEGOnNG Grade accu et rate die elaisiere 2.10) 11.97) 2.46 -42| 83.95] 1.20) 4.380 
6613 Putentanicecnscncnentee et uteccee 1-77| 10.09} .93]} .28) 88.32 $2) 4.298 
6614 SGCONRG GUACOi rn ciciceeascieletsiecleraciciels | 2.09) 11.91 -74 -46 86 05 84| 4.292 
6616 LER GIN SoanODoOoasGO Bond 5 J odaue 2.03) 11.67) 1.40) .29) 86.13 61) 4.321 
6619 SECONGIGNAC Cray sitclel Miciaisis(-ole\el> 2.26) 12.88 59} .49) 85.01) 1.03) 4.294 
6623 a heritera temas cerercnitcieietom aera. 2.59) 14.76) 1.18 -22| 83.25 59| 4.363 
6624 S€GONG/ GAME ore cssecce ccc succes 2.89) 16.47) 2.32 -51| 79.56) 1.14] 4.338 
6628 Patent. .....-. ale wre rele eininrevereiuereceisrevere 2.33] 13.28) 1.27 -21| 84.83 41| 4.338 
6629 SE€CONG Grade cec0 cee ccc vecrcce. 2.68) 15.28] 2.62 -55| 80.18] 1.37] 4.360 

Average of Aroostook County flours.| 2.08) 11.86) 1.44 -32| 85.69 69) 4.355 
Average Of 8 Hoursf.-...... 250 ccccees 1.84) 10.49) 1.30 »28) 87.37 56| 4.350 

Western. 
6129) Pillsbury’s Best......-+.eseseees veeeee 2.29] 13.05) 1.62} 84.65 68 s 
6130) Pillsbury’s Best..........0- 2 seer -seee 2.51) 14-31) 1.42) o. 20. $83.70 -57 
6133|N. W. Consol. Milling Co., Straight...| 2.31) 13.17) 1.61)...... $84.54 -68) 4.397 
6273|N. W. Consol. Milling Co., Straight...| 2.30) 13.11} 1.44 37| 84.58 -50| 4.444 
6443|N. W. Consol. Milling Co., Straight...) 2.55) 14.54) 1.57 39) 82.95 -56) 4.448 
6382) Washburn-Crosby Co., First Grade...| 2.30) 13.11 1.98) 31) 84.12 -48| 4.426 

Average of Western flours............ 2.37] 13.51) 1 1 -36) 83.94 -58| 4.429 

* The factor 5.7 is used throughout this bulletin in calculating the percentage of 
protein as this more nearly represents the relation of nitrogen to protein in wheat 
than the usual factor, 6.25. 

+ See discussion which follows the table. 
t Total carbohydrates. 

In the second of the preceding tables, the average amount of 
protein in the Maine flours is shown to be 1.65 per cent below 

that of the western flours. The comparison is not a fair one, 

however, since four of the Aroostook flours, 6349, 6356, 6628, 

and 6629, were from western grown wheats. Six of the others, 

6608, 6609, 6618, 6619, 6623 and 6624, were from wheats 

of western parentage which had been grown but one year in this 

State. If we exclude these ten flours from our averages, we 

find that the remaining eight Maine flours, water-free, contain 

three per cent less protein than the western. In other words, 

the western flours contain one-fourth more protein than those 

ground in Aroostook county from home grown wheats. 
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If we continue the comparison, we note also that the dry mat- 

ter of the western flour contains one-fourth more fat and crude 

fiber, and three and one-half per cent less starch and other carbo- 

hydrates than the Maine flour. The heat of combustion is 

practically the same in both. 
These differences may be summed up by saying that the dry 

matter of these Maine flours contained three per cent less protein, 

three per cent more carbohydrates (mostly in the form of 

starch), and slightly less fat and woody matter than the hard 

wheat flours of the Northwest. 

BAKING TESTS OF AROOSTOOK MILLED FLOURS. 

Six of the samples of flour, analyses of which are given in the 

preceding tables, were sent to Mr. C. E. Foster, the milling 

expert of the Northwestern Consolidated Milling Company of 

Minneapolis. ‘This is one of the largest flour milling companies 

of the world, and twice daily makes baking tests on all its out- 

put. Mr. Foster kindly examined these flours and his report is 

summarized in the following table. As the terms in which the 

results are given are somewhat unfamiliar, they are explained in 

detail in the discussion which follows the table. 

RESULTS OF BAKING TESTS OF AROOSTOOK FLOURS. 

| | | 
DOUGH. BREAD. | 

2 | | 
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S| oO o 

a Appearance of 5 = = 
S Flour. : x ba 2 
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S— Ca a = Lorn 

g 3 3 | SES) ake | = aR ees 
FI 9 o KS) Bi) 2 6 | 2 
5 A 6 3a Ae vAQ, SO © 
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Inches. | Inches. | Ounces. Per 
cent. 

GENG) coandog GaoaasoDOno Gol lsaoocso05 Femeili col: 27.00 22.60 IBAN) iecooce 27.50 

6349|COArse. ...-..e--e0e- Very short..| lxw 27.76 24.00 1651) locasa- 32.29 

6356|COALSe....seseeeeeees Very short..| lw 27.50 24.00 13575) llocdoo 28.12 

6413| Very SOft.........--. SHOLt eel lw 25.25 21.00 17.75 1—| 29.58 

6414|Granular, coarse ...|Fair, Elastic) 1 26.50 23.00 18.50 1 29.58 

6415| Mixed ............0.. SOftwecceelmleD 26.00 22.25 17.75 | 1.5 | 26.04 

Minn. Standard.... |Standard...| 1 29.25 26.25 18.25 1 33.75 
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The Northwestern Milling Company has adopted a standard 

flour as an ideal toward which it works. In appearance of the 

flour, viscosity and color of the dough, and color of the resulting 

bread, the standard is taken as unity. The standard carries 

38.75 per cent of wet gluten. In the narrow pans in which the 
bread is baked, 12 ounces of flour should produce a loaf weigh- 

ing 18.25 ounces and measuring in its greatest circumference 

29.25 inches, and over the center of the loaf at right angles to 

this, 26.25 inches. 

The standard flour is of a degree of fineness which has been 

found by experience to produce the best loaf. It is not granular, 

nor is it impalpable. The standard is thoroughly uniform in 

appearance. Its degree of fineness is so definite, and the sense 

of touch of the expert so delicate that he is at once able 

to properly class a flour. “Soft” means ground too fine for 

bread purposes. Sample 6414, while too granular, was “nearest 

Minneapolis first patent in granulation.” Sample 6415 was 
reported as “mixed.” ‘This means that the flour from the differ- 

ent breaks was not of uniform fineness, so that the resultant 

flour from the breaks was of uneven fineness. 

When the standard flour is wet up so as to make a dough, it 

has a definite viscosity. If a dough has not as great resistance 

to the touch as the standard it is “soft.” If it has less tenacity 

than the standard, it is “short.” A soft or short dough will also 

have less elasticity than the standard. Sample No. 6414 was 

nearer to the standard Minneapolis patent than any of the other 

flours in viscosity and color of the dough. 
-The scale used in marking the color of the dough is as follows: 

1x w indicates dead white rather than the creamy white of the 

Minneapolis Standard patent. 1w means that the dough is 

white but not such a dead white as 1 x w. 

In-the color of the bread, 1- means that the bread is just a 

little off color for a patent, while 1.5 means that it has the color 

of a straight grade and not that of a patent flour. 

The wet or moist gluten is determined by taking a definite 

weight of flour, wetting it to a dough and with the necessary 

precautions washing out the starch and soluble constituents by 

kneading and working the materials under a stream of water. 

Crude as this separation is, in the hands of an expert it gives 
results which, when made by the same person, are closely com- 
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parable. It is noted that all of these Maine milled flours were 

very deficient in the content of wet gluten as compared with the 

standard Minneapolis first patent. While the defect may be 

due to a lower gluten content in Maine grown wheats, it would 

seem that a large part of it is due to milling. Samples 6349 

and 6356 were made from carefully bred Minnesota wheat. 

There is little doubt that if these same wheats had been milled 

by the expert millers of the Consolidated Milling Company in 

their large plant that the resultant flours would have been equal 

to the Minneapolis standard. In other words, the Maine miller 

did not work as close to the outer layers of the wheat berry as 

the western miller would have done. 

By referring to the percentage of protein given in the tables 

on pages 147 and 150 it will be seen that there is in general a fair 

conformity between the amount of protein and that of wet gluten. 

The standard flour produces a loaf of maximum weight and 

size from a given weight of flour. Both of these factors are 
largely dependent upon the amount of gluten which the flour 

carries. While experiments by Snyder * indicate that in a flour 

of the highest bread making properties there is a definite ratio 

of gliadin to glutenin (the two substances which together consti- 

tute gluten), these particular flours were not examined for these 

constituents. 

It will be noted that while most of these Maine milled flours 

gave a loaf nearly equal to or greater in weight than the stand- 

ard flour, that the loaf as shown by its measurements was con- 

siderably smaller. This means that the bread was heavy as 
compared with the Minneapolis standard described on page 150. 

The bread from 6415 while giving a loaf of low weight, a draw- 

back from the baker’s standpoint, was large in proportion to its 
weight, and so far as texture and appearance were concerned, 

the expert had no criticism to offer. It is interesting to note that 

this flour, which from the standpoint of the consumer was the 

best of any of the Maine flours, was made from wheat which had 

been grown for many years in Aroostook county. The report 

of the expert shows that the flours depart from the Minneapolis 

standard in appearance, in working and in baking. 

The imperfect and uneven granulation are due to faulty mill- 

ing and can, of course, be corrected, at least, in part, although it 

* Bul. 101, Office of Experiment Stations, U. 8. Dept. Agr., p. 61. 
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may not be possible in small mills to adopt all the refinements 

practiced in large establishments, partly for lack of machinery, 

and partly because expert millers cannot be profitably employed 

where the business is small. ‘The report shows that, in addition 

to the ordinary defects in milling, the flours were somewhat 

deficient in gluten; in other words, the flours were weak. 

The two lots of Minneapolis grown wheat milled at Washburn 

were lower in protein than the flours from this wheat should 

have been, but they carried considerably more protein than the 

flours made from Maine grown wheat. While the amount of 

gluten in the flour is to a certain extent determined by the 

process of milling, in which matter may be excluded that should 

have been retained in the flour, the deficiency in the cases exam- 

ined is so large that it can only to a limited extent be referred 

to this source and must rather be attributed to a lack of gluten 

in the grain itself. 

CoMposITION OF Mainé Grown WHEAT. 

The low protein content of the Maine flours naturally led to 

the examination of several wheats grown in Aroostook county. 

Numerous studies have been made elsewhere upon the general 

effect of climate upon the size and composition of the wheat 

berry. The present studies can be better interpreted in the light 

of these other investigations. The summaries of such studies 
by a few authorities follow. 

EFFECTS OF CLIMATE UPON WHEAT. 

Schindler * has shown that the size and weight of the berry 

of wheats of different localities depends upon the length of the 

vegetation period, and more especially upon the length of the 

interval between blossoming and ripening. ‘This, as he explains, 

is in accordance with the development of the grain as it matures, 

which is as follows: ‘The glumes or chaff of the berry are first 

in order of growth; following these, the outer fruit coating and 

then the inner true seed coats develop, then follows the endos- 

perm which is the richest in gluten, and later still the storage 

tissues in the interior of the berry are formed. In regions with 

a moist warm climate the fruiting period is prolonged and 

abundant quantities of starch are formed in the large leaf sur- 

* Der Weizen in seinen Beziehungen zum Klima, u. s. w., Berlin, 1&93. 

tn © ae 
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faces which such a climate produces on the wheats. ‘The starch 
thus formed is all transferred to the-berry, which is thus filled up 

as is shown externally by the broadly expanded form. Such a 

wheat is relatively rich in carbohydrates and poor in protein. 

On the other hand, a hot dry climate shortens the time for 

starch transference, and the native wheats of such a climate are 

in general richer in protein and lower in carbohydrates. As 

illustrations of this, he shows that the climate, and especially 

proximity to the sea, closely affects the amount of gluten in the 

wheat. The insular climate of England produces a robust wheat 

having large ears with numerous kernels but with less gluten 

than the wheats of eastern Europe. According to this author, 

the wheats of England and other countries having a similar 

climate seldom contain more than ten per cent of gluten; while 

in the warm temperate zone, in eastern Europe, as well as in the 

Western United States, in Southern Russia, Roumania, and 

Turkey, and in the subtropical zone, the gluten content may even 

exceed twenty per cent. 

The wheats from different sections of our own country show 

a great variation in the protein content.* 

PROTEIN IN AMERICAN WHEATS. 

GS 5 B w 
iS) a S, 3 

Section. x3 2 =) 5 
OR oD i = 

a>, om oF oD, 
as oF ‘ons can 
5 > = 5 ° 
Aa a3 ms Bic 

Atlantic and Gulf States ......c..ceeee weceveeees 117 11.35 15.58 9.43 

VEST CCIE SEALE Sirericreiserelolelclerelelelsiels\eloielelele\elclsielsisicieleye OO 91 12.50 16.63 10.15 

WESHTERMES TALS mcirleicie-cisies ceiciecinelel eleiaie ayayaie sieleners 77 12.74 18.03 8.93 

Pacific States ..............2. s COD00COSO009. 6060060 20 9.73 12.7. 7.70 

“CHIME ID, 6 G00 Gabo: iaqgdan000000 o Obn000 lGo000dd6000 6 10.87 14.70 9.45 

These figures show an extreme range of over Io per cent, from 

18.03 per cent in the western states to 7.70 per cent in the Pacific 

states. It is not to be understood that these variations are due 

to difference in climate alone. On the contrary, the varieties 

grown, nature of the soil, and the kind of fertilizers used, have 

* Report of Chemist, U.S. Dept. Agr., Rept. 1834, p. 77. 
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all been proved to have their influence. Since, however, the 

figures of Richardson represent a large number of analyses it 

must be admitted that the predominating influences are climatic. 

These conclusions are not in thorough accord with those of 

Wiley * who asserts that “the broad principle has been estab- 

lished that, other things being equal, wheats from a high north- 
ern latitude contain more gluten than those grown farther south 

and the wheats that are grown in the spring a larger quantity 

of gluten than those which are planted in the autumn.” 

Brewer 7 states that the quality of wheat is largely determined 

by climate, the grain of a sunny climate, like that of California, 

Egypt, northern Africa, and similar countries always ranking 

high for quality. He finds no proof, however, for the frequent 
assertion that such wheats are richer in gluten and consequently 

make stronger flours. Chemical composition depends more 

upon the variety cultivated than upon soil or climate, although 

the influence of the two latter is by no means to be overlooked. 

“Many years ago Davy found the wheat of Sicily richer in gluten 

than that of England, and this appears to have led to a hasty 

generalization that the wheat of warm climates was stronger than 

that of cooler ones. It has been claimed that the wheat of 

northern Africa was stronger, that is, contained more gluten, 

than that of northern Europe. So far as our analyses of Ameri- 

can wheat show, this has not proved to be the case here. 

Undoubtedly climate as well as soil affect the amount of albu- 

minoids, but we have no evidence that California wheats are, as 

a class, richer than those of the other regions, or the wheats of 

the southern states richer than those of the northern.” £ 

We find, then, quite a marked difference of opinion regarding 

the relations between quality of wheat and climate. This con- 

fusion is not so surprising when we consider how many factors 

enter into the problem. It is manifestly unfair to compare wheat 

from different localities when the varieties grown are not the 

same. ‘Thus, wheats of the varieties, French Imperial and New 

York Spring wheat, grown upon the farm of the Oregon Agri- 

cultural College in the same season, 1889, were found to contain 
respectively 1.35 and 2.21 per cent nitrogen; that is one con- 

*U.S. Depnrtment of Agriculture, Yearbook 1899, p. 244. 

+ Tenth Census U. S., 1880, Vol. III, Cereal Pruduction of the U.S., p. 64. 

+ Brewer. Tenth Census of the U. S., 1880, Vol. III, Cereal Production U.S., p. 68. 

“sey 
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tained over 60 per cent more nitrogen than the other.* ‘The 
table which follows contains the results of the analyses of 16 

samples of spring wheat grown in northern Maine (Aroostook 
county). ‘I'welve samples of hard spring wheat grown in the 
northwest have recently been analyzed at the Station. ‘These 
results are given in the table for purposes of comparison. In 

this table is also given the average of 25 analyses of Minneapolis 
wheats reported by the Minnesota Experiment Station. As 

there reported, the protein was calculated by using the factor 

6.25. It is here recalculated, using 5.7 as a factor. 

THE COMPOSITION AND HEAT OF COMBUSTION OF SPRING WHEAT 

GROWN IN MAINE COMPARED WITH WHEAT GROWN IN THE NORTH- 

WEST. CALCULATED TO WATER CONTENT OF FRESH WHEAT. 
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Grown in Aroostook Per | Per | Per | Per | Per} Per | Per | Calo- 
. County. Grmsjcent.|cent.|cent.|cent.|cent. cent.}cent.| ries. 

6294) Unknown................. $.245| 11.67) 1.74) 9.92) 2.65) 2.32} 71.48; 2.01) 3.924 
6301) Onknown.............. «.. 3.333} 11.82} 1.93) 11.00} 2.68 2.00) 70.69) 1.81) 3.918 
6317; Lost Nation . 3.218) 11.70) 1.66) 9.46) 1.97) 2.21) 72.97] 1.69) 3.884 
6410| White Fife...........- 3.075] 9.62) 2.04) 11.63] 2.22] 2.47) 72.27| 1.79) 3.989 
6411|/Common Aroostook .... | 2.825) 9.35) 1.86) 10.60) 2.22) 2.50) 73.48} 1.85) 4.005 
6412}Blue Stem. .... .......... 3.228] 9.28) 1.96) 11.17) 2.28) 2.52) 72.96) 1-79) 3.994 
(HEA snl Wie cgeee cougG aoboae 3.379) 11.12) 1.98) 11.00) 2.25) 2.28) 71.62) 1.73] 3.966 
6432|White Russian ............ 3.262) 12.22) 1.85) 10.54) 2.17) 2.41) 70.99) 1.67) 3.909 
6433| Blue Stem. ............... 2.977] 11.41} 1.88) 10.72) 2.25] 2.42) 71.31) 1.89) 3.932 
SANUMIG sooccdeceas Gapsdbés0nde | 3.178] 9.42) 2.07} 11.80} 2.32] 2.65) 71.94] 1.87] 3.998 
6435|Blue Stem ....... .... ... 2.970| 9.14] 1.86] 10.60} 2.%5| 2.40] 73.82] 1.79] 3.988 
6436| Unknown ...............6. 3.032} 10.16) 1.78) 10.15} 2.26) 2.56) 73.12) 1.75) 3.997 
6437| Dn known.......... .....-- 3.969) 9.74) 2.15) 12.25] ‘ 2.23) 2.52) 71.24) 2.02) 3.990 
6438) Unknown.. ... ... 4O090800 8.084) 9.82) 1.83) 10.43) 2.31) 2.55) 72.93) 1.96) 3.977 
6439|Unknown ...........-..... 3.578] 11 33) 1.87) 10.68) 2.24) 2.42) 71.65) 1.70) 3.926 
6440| Blue Stem ................ | 8.251| 11.15] 2.21] 12.60] 2.29) 2.31] 69.96) 1.69) 3.922 

Average of 16 wheats..... 3.225) 10.56) 1.91) 10.91) 2.29) 2.41) 72.02} 1.81) 3.957 

Grown in the Northwest.| | | | | 
6270} Hard Spring ...... ....... 2.371) 11.19} 2.20) 12.54) 2.43) 1.96) 70.23) 1.65) 3.987 
6310) Wellman’s Fife ......... 2.129) 11 54) 2.16) 12.31) 2.22) 2.66] 69.11) 1.86) 3.954 
GRY NLE® soh5c0cco0csedaq06= apodl 2.203) 10.93] 2.15) 12.26) 1.98) 2.52) 70.11} 2-10) 3.919 
6315|Blne Stem ...... opoodancads 2.213] 11.72} 1.78) 10.15) 2.07) 2.67) 71.41) 1.98] 3.891 
6316| Blue Stem .......... eee | 2-258! 9-59! 2.21) 12.60) 2-05) 2.65) 70 93| 2.18) 3.995 
6348|Wellman’s Fife ........... | 2.271) 12.80) 2.06) 11.74) 2.53) 2.46) 68.35) 2.12) 3.956 
6355|Blue Stem. ....-.......... | 2.199) 12.48] 1.86] 10.60) 2.30) 2.42) 70.36) 1.84) 3.909 
6516|Hard Spring... ...-... ... | 2-604) 12.08) 2.39) 13.62) 2.70) 2.40) 67.21) 1.99) 3.969 
6622) Blue Stem ...... ..-. .... | 3.087) 10.89) 2.55) 14.54) 2.11] 2.17] 68.42) 1.87) 3.936 
6627|/UnkKnown..... ... .....--. 2.474) 11.39} 2.32) 13.22) 2.32) 2.35) 68.74| 1.98) 3.823 
6714|Minn. No. 181....... --.- | 2.527] 10.80} 2.97) 16.93] 1.99] 2.30) 66.02) 1.96] 3.890 
6715|Minn. No. 851 - ........... 2.440) 10.03) 2.47] 14.08) -2.23) 2.50) 69.17) 1.99) 3.996 

| | 

Average of 12 wheats..... 2.395} 11.31] 2.26) 12.88) 2.24) 2.45) 69.16) 1.96) 3.935 
Average of 25 analyses of 
Minnesota wheatsf{. ...| .-..- 11.00; 2.20) 12.54) 2.05) 2.25 el 1.92) 

| 

{+ Bulletin 36 Minnesota Experiment Station. 

* Oregon Expt. Sta., Bul. 4, p. 31. 



156 MAINE AGRICULTURAL EXPERIMENT STATION. 1903. 

Because of the hot, dry summer, the growing season of the 

northwest is much shorter than in Aroostook county. Wheat 

harvest is from a month to six weeks earlier in Minnesota than 

in Maine. For this reason we should expect a difference in the 

size and composition of the berry. In the sixteen samples of 

Aroostook wheats the weight of too kernels varied from 2.825 

to 3.969 grams, averaging 3.225 grams. ‘The eight northwestern 
wheats showed a greater uniformity in size, 100 kernels ranging 

from 2.129 to 3.087 grams, with an average of 2.398. Omitting 

sample 6622, the range was from 2.12y to 2.604 grams. ‘This 

difference in weight was accompanied by a difference in compo- 

sition, the difference being chiefly in the lower protein and higher 
nitrogen-free extract of the Maine wheats. ‘This difference is 

more clearly brought out in the following table, where the 

analyses of the different wheats are calculated to a water-free 

basis. 

AVERAGE COMPOSITION AND HEAT OF COMBUSTION OF MAINE AND 

WESTERN GROWN WHEATS, CALCULATED TO A WATER-FREE BASIS. 
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16|Maine wheats .. ...... sodogooggoucndds 2:14) 12.20] 2.56) 2.70) 80.52) 2.02) 4.424 

12|Western wheats........... BAC MOCEOE 2.55| 14.52] %.53| 2.76) 77.98) 2.21) 4.437 

25|Minnesota wheats. ....-...20....-«ss- 2.47| 14.09] 2.30} 2.53) 78.92} 2.16)*4.328 

*Caleulated. 

EXPERIMENTS UPON GROWING NoRTHWESTERN WHEATS IN 

MAINE. 

Marked as are the differences in composition of wheats that 

have been grown many years in Aroostook county, the immediate 

effect of change of climate upon carefully bred wheat is not so 

clear. It is important for the Maine grower to produce a wheat 

with as high a protein content as possible. Practical men in 

Aroostook county are unanimous in the opinion that wheats 

grown from western seed change in size and appearance of the 

————— 
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kernel. How soon this change. takes place, whether in one or 

two seasons, or whether more gradually is not clear. 

FIRST EXPERIMENT. 

As a preliminary study, three experiments in growing wheat 

in Aroostook county from western seed were made in 1900. 

While three trials in one season are not sufficient to give con- 

clusive results, they were undertaken with the hope that they 

might prove to be instructive as indications of what might be 

expected from more extended trials. The description of the seed 

and details of the experiment follow. 

6309. Lamona wheat, obtained from the U. S. Department of 

Agriculture. ‘This wheat was grown in Lincoln county, Wash- 

ington, and is said to be the best drouth-resistant variety ever 

grown there, yielding from 20 to 30 bushels per acre of fine 

plump kernels. A portion of this wheat was reserved for 

analysis, and the remainder forwarded to the Hon. T. H. Phair 
of Presque Isle, to be used as seed. Samples were obtained from 

the crop thus grown (6515). 

Fic. 52. FIFE WHEAT, SHOWING CHANGES IN SIZE AND SHAPE OF KERNEL © 

BY CHANGE OF CLIMATE. 

6314. Parent, Minnesota grown. 6434.. Progeny, Maine grown. 

6314. Wellman’s Fife. This wheat was obtained from 
Professor W. M. Hays of the Minnesota Experiment Station. 
It was grown at Perham, Minn., from seed introduced 20 years 

previously from the Saskatchawan Valley. It is thought to have 

come originally from northern Russia. From this seed crops 

were grown at several points in Aroostook county. Sample 

6434 was grown at Washburn by Alex Duncan. 
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6315. Blue Stem Wheat. This was also obtained from 
Professor Hays. It was grown in Minnesota from seed intro- 
duced over 20 years before from North Dakota. ‘his is one of 

_the superior hard wheats of Minnesota. A crop from this seed 
was grown by John H. Wark of Washburn, from which sample 
6435 was selected. 

A considerable amount of grain of the two varieties last named 
which had been purchased by Mr. Phair for seed remained 
unsold and was ground at Mr. Phair’s mill at Washburn. At 
the same time samples of grain grown in Aroostook county from 

this seed were also ground. Opportunity was thus furnished for 

comparing not only the wheats themselves but the resulting 
flours. 

Fie. 58. BLUE STEM WHEAT, SHOWING CHANGES IN SIZE AND SHAPE OF 

; KERNEL BY CHANGE OF CLIMATE, 

6315. Parent, Minnesota grown. 6435. Progeny, Maine grown. 

The tables on page 159 contain the results of the analyses 
of these grains. An examination of the first column of the 

table on the top of the following page shows an increase 

in the weight of the kernel in each case. With the Fife 

and Blue Stem the increase was very large (see accompanying 

illustrations), amounting to nearly 50 per cent of the seed, while 

the weight of the Lamona kernel (already very heavy) remained 

practically unchanged. ‘The latter, however, showed a very 

marked decrease in protein, amounting to 21 per cent of the 

original. ‘The Fife also suffered a small loss of protein, while 
the Blue Stem made a slight gain, too small to be of any signifi- 

cance. All the wheats exhibited a remarkable agreement in the 

heats of combustion. 
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A COMPARISON OF MAINE GROWN WHEATS WITH THE WESTERN 

GROWN SEED. CALCULATED TO A WATER-FREE BASIS. 
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6309; Western ..... s4000,000006000'.00 3.143} 2.78] 15.87) 1.98] 2.21] 77.85) 1.99) 4.491 

6515) ArOOStOOK.... ..0- cone seeec cone -225| 2.17) 12.37) 3.28) 2.77) 79.60; 1.98) 4.402 

4 Fife 

GEMAI\N/ EIGEN congoodbodUaGbOD Heol BOO00 1.962} 2.41] 13.75| 2.23] 2.94] 78.72] 2.36] 4.400 

6434] ArOOStOOk ..... 92200 20 eeseccees 2.879) 2.29) 13.03} 2.56) 2.93) 79.41] 2.06) 4.415 

Blue Stem. 

GBTG| WEEEGIEN S500 2copo0daGe0 Sennb00de 1.954; 2.02} 11.51) 2.35) 3.02] 80.88} 2.24) 4.406 

GASSIWATOOStOOKe ccc ac. cv ciseicccccice ces _ 2.699} 2.05) 11.69] 2.48) 2.64) 81.22) 1.97) 4.388 

PERCENTAGE AMOUNTS OF PROTEIN AND WET AND DRY GLUTEN IN 

WESTERN WHEATS AND THEIR MAINE GROWN PROGENY. 

| 

5 : fe) 

gs A ay ke 2 
Ag 2 3 be a5 
Sie a = fa =e 

Per Per Per 
Lamona. cent. cent. cent 

BSOAME BRETT SNe ens een eee ee oes 15.87 40.92 15.38 2.66:1 

Ba UAOOSLOO KS siete nee coaancctn Gases cence 12.37 96.88 | 11.42 | 2.351 

Fife 

BSTO We sternrt cece saccs o ticar waka eee aveeeniies 13.75 26.66 10.95 | 2.43:1 

GAZA VAT OOSTOO Karersielonieicistciclelsielelelololeimelelelelefeleinveleleisverele 13.03 28.65 TILES IL | 2.53 1 

Blue Stem. | 

ESESIWiesteriicnnc «cs. as 00= SOM et eae 11.651 | 24.07 9.92 | 2.42:1 

BISGWATOOBLOO KS fc, oo onls eee etwas aries 11.69 27.60 11.32 |  2.44:1 

| 2.47 :1 



ee pee 

100 MAINE AGRICULTURAL EXPERIMENT STATION. 1903. 

The Lamona suffered a large falling off in protein and a still 

larger loss in the gluten content. On the other hand, both the 

other varieties gained in gluten, the Maine wheats being stronger 

than the western seed. Even the Fife, which lost .73 per cent 

protein, gained .36 per cent dry gluten, showing that the usual 

relations between protein and gluten are reversed. These results 

are somewhat surprising and fail to confirm the conclusions 

reached from the comparison of flours previously made. It 

should be remarked, however, that the loss of gluten in the 

Lamona is much larger than the combined gains of the other 
varieties. 

SECOND EXPERIMENT IN GROWING NORTHWESTERN WHEAT IN 

MAINE. 

The results of the first trial were so contradictory that a second 

series was planned under other and more favorable conditions. 

Through the courtesy of Mr. John Watson the Station grew in 

1902 five one-fourth acre plots of wheat on his farm in Houlton. 

In 1901 E. Merritt & Sons imported a car of Blue Stem wheat 
from the Northwest, part of which they sold for seed. A mill- 

ing test (described beyond) was made with this original wheat 

and with its Maine grown progeny, and both this original wheat 

and the Maine grown were selected for the experiment. Profes- 

sor W. M. Hays of the Minnesota Experiment Station kindly 

furnished us with two strains of Blue Stem wheat bred by them 

and also grew plots of the same on the Minnesota Station farm 

for comparison. ‘The relation between the parent wheats and 

their progeny is shown in the table at the top of page 161. 

The composition of these wheats, both parent and progeny, is 

given in the tables on pages 161 and 162, where the wheats are 

classified according to the locality in which they were grown. 
Beyond these tables of composition are given the more character- 

istic figures arranged in order of growth. 

| 
. 



TABLE SHOWING THE RELATIONS BETWEEN 

WHEATS AND FLOURS OF AROOSTOOK COUNTY. 

THE PROGENY. 

161 

THE SEED WHEAT AND 

PROGENY, 

Parent Wheats. aevea 

1901. 1902. 

[f No. 6617. No. 6770. 
From No. 6622. From No. 6617. 

No. 6622. Aroostook County......... Aroostook County. 
Blue Stem 1900. Z 
Northwestern. No. 6772. 

From No. 6622. 
ll: Goods veo) ooDND Bo0dUseoUs8R00 Aroostook County. 

[ No. 6774. 
No. 6714. #4 MaefotelctotaretucteteiststencpmateletetetereveYoreverer: Northwestern. 

Minn. 181. Z 
Northwestern 1901. | No. 6769. 

: ; i Spad ‘beo ocogo00bd00) DoObb0d Aroostook County. 

( No. 6775. 
No. 6715. I udtucdsoGnededspooc6e%s0 Gondce Northwestern. 
Minn. 851. 1 

Northwestern 1901. No. 6768. 
lkoo@ocoosG coded <6 aoosdodaoNo Aroostook County. 

COMPOSITION AND HEAT OF COMBUSTION OF SPRING WHEATS GROWN 

IN THE NORTHWEST COMPARED WITH THE SAME VARIETIES GROWN 

IN AROOSTOOK COUNTY. 

n Sa 5 

3 6 als : 
B B Dela, 3 4 Oh 
a8 Variety of Wheat. BY. Seas =) 5 =| 
SO S : u & a oss HS S Hy 0 B o o oss 
(o) a o ° oS co Oo ¢ pop 

ae SPS SSeS le pat ia dees 
Ha ES aes Palle Chafee Sy G5) I) cad a llcel ayer 

| 

Per | Per | Per | Per | Per | Per | Per /Calo- 
Northwestern. Grmsjcent.|cent.|cent.|cent./cent.|/cent./cent.| ries. 

6622) Blue Stem ............. «.- 3.087) 10.89) 2.55} 14.54) 2.11) 2.17] 68.42) 1.87} 3.936 

(7AM hY Grp JEL Gocgeooee Geo hooo 2.527| 10.80) 2.97} 16.93] 1.99) 2.30] 66.02} 1.96) 3.890 

GY MOT TS TENE sooa5e Soanonc0eKe 2.230) 12.07) 2.26) 12.88) 2.52] 2.69] 67.77] 2.05) 3.862 

H7/Ma| Mi Ginn SbIE sc ceoaaeocu00KG - | 2.440) 10.03) 2.47) 14.08} 2.23) 2.50} 69.17] 1.99] 3.996 

Ope Mbt, Blessqooo poqa eooocd 2.332) 11.93] 2.39] 18.62) 2.52) 2.95] 66.76) 2.22) 3.886 

Average Of 5....-.-..0.:5 -| 2.519} 11.14) 2.53) 14.41) 2.27) 2.52] 67.63) 2.02) 3.914 

Aroostook County. 

6617)Blue Stem .......... ...... 3.329) 13.58} 1.89} 11.01] 2.14} 2.14) 69.53] 1.60) 3.823 

BHMOMBIWESTC Mc ccc csieiciciclee oe! 3.435) 11.77) 2.41) 18.74] 2.10] 1.85] 68.44) 2.10) 3.965 

6772) Blue Stem ......+....-.+44- 3.751) 11.65} 2.41) 13.74) 2.10} 2.11) 68.47) 1.93) 3.898 

GROMMET EL Sere elie crs slele)s velnielelere 3.784) 12.27) 2.41] 18.74] 2.33) 2.03) 67.77} 1.86) 3.917 

AGS) MUtane SHls Sca6oqo0es obu bdoe 3.860) 12.53} 2.47) 14.08) 2.14) 2.19) 67.02} 2.04) 3.902 

Average Of 5........00-ee0- 3.625] 14.36] 2.32) 18.21) 2.16) 2.06] 66.29) 1.91) 3.901 

2 
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COMPOSITION AND HEAT OF COMBUSTION OF SPRING WHEATS GROWN 

IN THE NORTHWEST COMPARED WITH THE SAME VARIETIES GROWN 

| 

3 = : 
mb e ¥ I = q 

§ : Variety of Wheat. & 8 & = ¥ 5 | 
a 5 S |. & | 4 mae oBé 
33 meee oe ee 
at Bf a | |) Silicon eens, 

! —_———— 

Per | Per } Per | Per | Per | Per | Calo- 
Northwestern. Grms) cent.| cent.| cent.| cent.| cent.| cent.| ries. 

GEZ2 BING NS CEL etesaisie steisielsnfereleeielele ie 2.751| 2.86] 16.32) 2.37| 2.44! 76.78] 2.09) 4.417 

GO714 Man nenlShitsctcem detect cee erie eels 2.254| 3.33] 18.98) 2.23) 2.58] 74.02) 2.19) 4.361 

OTE IMINO UST ove cwice vciciee -oele Helfalsiere 1.960} 2.57) 14.65) 2.87, 3.06) 77.08) 2.33) 4.392 

GyAlA Goren EES GoGo booasooud pooceode 2.196} 2.75) 15.65) 2.48) 2.78] 76.89) 2.21) 4.442 

6775|Minn. 851. ..... Gait aciclatetch eloeieicts 2.036) 2.71) 15.46). 2.86] 3.35] 75.81) 2.52) 4.409 

IASVOTAS SOMO aicisleticistaleictatsieversisieisrerets 2-239) 2.85] 16.22) 2.55) 2.84) 76.12) 2.27) 4.405 

Aroostook County. 

OGIF NBC Stee wiistetererefasielcielslelalcielsierale 2.877; 2.18) 12.76, 2.48) 2.48) 80.43) 1.85) 4.425 

GA Alas Shiver Mo oa0ge ouadosc coge0c00d 3.081) 2.73] 15.57) 2.38) 2.10) 77.57) 2.38) 4.494 

6772| Blue Stem .......... 5 GoanuDodads 3.314) 2.73) 15.55) 2.38) 2.39) 77.50) 2.18) 4.412 

6769] Mini Slime rrreielleleclelniciejsiels'= 3.287| 2.75] 15.66) 2.65] 2.31) 77.26} 2.12) 4.465 

6768} Minn. 851... +e. FOGOC saoodocabadDec 3.372| 2.82) 16.10) 2.45) 2.50) 76.62) 2.33) 4.461 

Average of 5..... sonindeoDNoDCOOde 3.109] 2.71] 15.43) 2.52) 2.41] 77.41) 2.23) 4.451 

The results obtained in Aroostook county with the Blue Stem 

and the Minn. 181 wheats would, if taken by themselves and for 

a single season, seem to confirm the belief that the northwestern 

wheats quickly deteriorate when grown in Maine. If, however, 

these results are studied in connection with those obtained by a 

second planting and also by the check trials in Minnesota, it will 

be found that the results first obtained have lost much of their 

apparent significance. 
The most important differences in these wheats is in the 

amount of protein which they contain and in the weights of the 

kernels. ‘These differences are brought out more clearly in the 

table on the following page. 

pet me 
be 4 
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WEIGHTS OF KERNELS AND PERCENTAGES OF PROTEIN IN MINNESOTA 

PARENT WHEATS AND THEIR MAINE AND MINNESOTA GROWN 

PROGENY. 

WEIGHT OF 
100 Kurnets.| FROTEIN. 

hb 
t=] 

gS. 
go H ee h a) a 
ee D oC oO. co ) 
o¢g 3 a 2° a ae a5 Z a 2 Hs E < Be < 55 

Per Per Per 
cent. |Grams|Grams| cent. | cent. 

6622) Parent grown in Northwest 1900.... .... 10.89 | 3.087 | 2.751 14.54 16.32 

6617|F rom 6622 grown in Houlton 1901......... 13.58 3.329 2.877 | 11.01 12.76 

6772|From 6622 grown in Houlton 1902......... 11.65 | 38.751 | 3.314 13.74 15.55 

6770| From 6617 grown in Houlton 1902......... 11.77 | 3.485 | 3.031 | 13.74 15.57 

6714|Parent grown in Minn. 1901............... 10.80 | 2.527 | 2.954 | 16.93 18.98 

6774| Progeny grown in Minn. 1902. .......... 12.07 2.230 1.960 | 12.88 14.65 

6769) Progeny grown in Maine 1902 ............ 12.27 | 38.748 | 38.287 | 13.74 15.66 

715|Parent grown in Minn. 1901...-..-. Weve aicinie 10.03 2.440 | 2.196 14.08 15.65 

6775| Progeny grown in Minn. 1902 .... ...... 11.93 | 2.312 | 2.0386 | 13.62 15.46 

6768/Progeny grown in Maine 1902 ............ 12.53 | 3.860 | 3.372 14.08 16.10 

_ The first of these trials with Blue Stem in Aroostook resulted 

in a loss of protein of nearly 4 per cent; yet on the following 

year a planting from the same seed and another from the original 

Minnesota wheat brought the protein back to within one per cent 

of the parent wheat. What the result from another planting 

might be, it is impossible to predict. 

Equally inconclusive are the results obtained with the Minn. 

181 wheat. This variety planted in Maine lost over 3 per cent 

in a single season; planted in Minnesota, it lost over 4 per cent. 

The Minn. 851 lost no protein when grown in Aroostook, 

although the western grown crop experienced a slight reduction. 

These curiously varying results seem to admit but one safe 

conclusion, viz.: That merely temporary or extremely local con- 

ditions of season and soil may obscure or counterbalance a ten- 

dency the existence of which can be fully established only by 
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years of careful experimentation. It is evident that no collec- 

tion of data like that given on page 155, in which wheats of one 

variety are compared with those of another, can cast any certain 

light upon the subject, and the only fair comparisons now avail- 

able are those given on pp. 159 and 161. ‘The general trend of 

these results, contradictory though they are, is in favor of the 

northwestern grown wheats. ‘These have been found to contain 

on the average, in the water-free grain, 15.28 per cent of protein ; 

while the Aroostook county wheats, grown from the same seed, 

contain 14.27 per cent of protein; a difference in favor of the 

former of I.01 per cent. 

MILLING EXPERIMENTS. 

In conversation with the millers while obtaining the samples 

of flour described earlier in this bulletin, it was learned that they 

had very little notion as to the amount of wheat they used to 

make a barrel of flour. In order to study the losses in Maine 

milling two milling experiments were made at the Wash- 

burn mill. This mill and the services of the miller were 

kindly placed at our disposal by its owner, Mr. T. H. Phair of 

Presque Isle. ‘The mill is a small one (20 barrels capacity), and 

at the time of the experiment newly erected, the miller had had 

very limited experience, and the wheats milled were hard wheats 

grown in the Northwest. For these reasons the test was not a 

fair measure of the work the mill can do, but it probably fairly 

represents the quality of flour and closeness of milling that was in 

practice there in the fall of 1900. With the erection of the new 

mill at Houlton and the employment of a skilled practical miller, 

the owners, E. Merritt & Sons, were sure they were doing work 
which would compare favorably with that of small mills in any 

part of the country. They kindly placed their mill and their 

miller at the services of the Station and five additional tests with 

native grown and northwestern grown wheat of several varieties 

were made. ‘The “runs” were quite short and the milling was 
not as close as doubtless would have been the case if the time of 

the “runs” had been days instead of one or two hours. The 

baking tests were made for us by Mr. Foster, the expert of the 
Consolidated Milling Company of Minneapolis. The detailed 
statements of the milling experiments and the baking tests 

follow, together with a discussion of the results. 



WHEATS AND FLOURS OF AROOSTOOK COUNTY. 165 

MILLING EXPERIMENT NO. I. 

At Washburn. Wellman’s Fife wheat from the Minnesota 

Experiment Station. The wheat used in the experiment weighed 

1699 pounds. ‘The results of the milling test, calculated for 100 

pounds of wheat, and the analyses of the wheat and the milling 

products, are given in the tables which follow. 

PRODUCTS CBTAINED AT WASHBURN, MAINE, FROM MILLING ONE 

HUNDRED POUNDS OF MINNESOTA GROWN WELLMAN’S FIFE WHEAT 

AND THE DISTRIBUTION OF NITROGEN THEREIN. 

Bb 

3. WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION OF 
ea NITROGEN. 
RS) ° 
F=y=| 
| 5 Kind. Amount. | By weight. |By per cent. 

Pounds. Pounds. Per cent. 
6348]Wheat .........+. 50. OUodoGDDDObOnOU 0b0=600 100.0 2.06 100.0 
6349| First grade flour ........+-+: 48.0 -88 42.3 
6350/Second grade flour ob0G 8.6 si 8.2 

aboyegul woyvbeGodao SG ovaDOGDOb000 Qb0000D 56.6 1.05 50.5 

6351) Mid Glings ....... seeee ree serene eos cerees 22.9 52 25.0 

6352|Bran .. 2.. ... erereiiiiclaletelercieteisievelsieletelelslelersteleters 20.5 51 24.5 
Total offals sdddoo000 Weyarateiakole cieioieiokeicieleiate 43.4 1.03 49.5 

Total products ....---...++ eee-- yeiere 100.0 2.08 100.0 

COMPOSITION OF MINNESOTA GROWN WELLMAN’S FIFE WHEAT AND 
MILLING PRODUCTS OBTAINED AT WASHBURN, MAINE, CALCULATED 

TO WATER CONTENT AT TIME OF MILLING AND TO THE WATER- 

FREE BASIS. : - 

ie) . 

b 1 pe co) q 
5 : A o ~ Qs 
ie Wheat and Its Milling a fee Solas =a: 
So Products. i a | 3 a oss 
en o ° 2g 2 © . |eoa 
28 S ff o |S |S | eo |e ieee 
as = =] is} wm j] n o of 

as Ee SS bg acd sae 

Per | Per | Per | Per | Per | Per | Per | Calo- 
In Fresh Substance. cent.| cent.| cent.| cent.| cent.| cent.| cent.| ries. 

CBYSI\W INGE! Goo SadosuadocnonGodc: do 12.80} 2.06) 11.74) 2.53) 2.46) 68.35) 2.12] 3.956 
6349) First grade flour. ...c...sseeeee- 12.91) 1.84) 10.49 -96 -36| 74.85 -43) 3.864 
6350/Second grade flour 1.92} 10.94) 1.22 .35| 74.29 -55| 3.875 
6351)Middlings ......... ssse. cess cee .§ 2.29) 13.05) 38.42) 2.54) 66.71] 2.30) 4.003 
(31574 Brin aodadeesodo™ ooG) sogdoodDoCEn b 2.44] 13.91} 4.92) 8.05) 56.77) 5.95] 4.081 

In Dry Matter. 
GTS INV WALLS Dilsercrelererrsioiateteievorelelarelclelsielats\evel overall (alsterelete 2.36) 13.46) 2.92) 2.82) 78.37) 2.43) 4.535 
6349) First grade flour...... ...- ese. eblelelefe| (Neral 2cOD)s ele) -41] 85.95 -49| 4.435 
6350/Second grade flour... ... ...-.. eee. | 2.20] 12.53) 1.40 -40) 85.04) .63] 4.436 
G351)MIACIINGS ....-..e..ce. coe eenecrloreece 2.60} 14.82] 3.89] 2.89) 75.79] 2.61|-4.547 
Gap EsRealectretey tcleisvetareiciesietelsiaislerelerslelelelelalicisleieve 2.72) 15.55) 5.47] 2.98) 69.36) 6.64] 4.535 
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MILLING EXPERIMENT NO. 2. 

At Washburn. Haynes Blue Stem wheat from the Minnesota 

Experiment Station. The wheat used in this experiment weighed 
1699 pounds. ‘The results of the milling test, calculated for 100 

pounds of wheat, and the analyses of the wheat and the milling 
products, are given in the tables which follow. 

PRODUCTS OBTAINED AT WASHBURN, MAINE, FROM MILLING ONE 

HUNDRED POUNDS OF MINNESOTA GROWN HAYNES BLUE STEM 

WHEAT AND THE DISTRIBUTION OF NITROGEN THEREIN. 

| } 

> 

8 WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION 
aD OF NITROGEN. 
a) 
C= 

ze ; 
STE Kind. Amount. | By weight. | By per cent. 

Pounds. Pounds. Per cent. 
Gibb Wheat. 2s. <serts wsctonenanentcecsasaescce. 100.0 1.86 100.0 
6356] First grade flour.......2< seeee ee ceeeee 49.5 -81 43.3 
6357|Second grade flour .......... sogucor 6eoctt 8.7 15 80.0 

ANTM OMS GHOoe. SondsapcOd0O GCG cbobe 58.2 -96 51.3 

(Baty bth cncacndos eGsnosccncson GoooUsKL 20.6 43 22.0 
GSW eee) GucmeduaomsseoodonS doco dodoudopddd d Goe 21.2 -48 Ps ee | 

PTO CUR OTA eerelalererw le se\elelutelslorctelelelofetel-tetelelstel= 41.8 -91 48.7 

Soft jencOVohnKGe! dood cau cooaugsaso coc 100.0 1.87 100.0 

COMPOSITION OF MINNESOTA GROWN HAYNES BLUE STEM WHEAT 

AND MILLING PRODUCTS OBTAINED AT WASHBURN, MAINE, CALCU- 

LATED TO WATER CONTENT AT TIME OF MILLING AND TO THE 

WATER-FREE BASIS. 

is ray 
iS ° 

> Es oi Ales g 
im Wheat and its Milling és Z o 2 S 
=f Products. 8 = 2 ® wD 
£2 ei a | on 3S © os 
os 2 9 2 : cs! 2 : 24 
as Sf Bo) 8 |g |S eae amor 
Ee oa ae glia We Shemale Sed ie lhe | tae 

! 

Per | Per | Per | Per | Per | Per} Per |Calo- 
In fresh substance. cent.|cent.|cent.|/cent.|cent.|cent.|cent.| ries. 

GREPINWVINEENE scoacodco00 cOosda0 DOCaoca. 2.48} 1.86) 10.60} 2.30} 2.42) 70.36} 1.84) 3.909 
6356| First grade flour. ........ ....- 1.64] 9.35) 1.09 -27| 75.28 -44) 3.805 
6357|Second grade flour 33 1.74) 9.92} 1.38 -24| 74.64 -45| 3.845 
6358) Middlings -.-...... « sesc-csccee 2.11} 12.03} 3.62) 2.56] 66.56) 2.05) 3-967 
Gab9Branieesmetccmteisieclemetce emia ctisee 3} 2.28] 13.00) 5.07) 8.69) 58.34) 4.94) 4.135 

In dry matter. 
G@sbo \Wiheatrccmcccidenencacloemncweneces ese-| 2.13} 12.11] 2.63! 2.76] 80.40) 2.10] 4.462 
5300) MPESE STAG eG flOUMa rece. ells -inielaleejelliaisrelelate 1.90) 10.83) 1.26 -31| 87.09 -51| 4.402 
6357|/Second grade flour............+. cencon 2.01) 11.45) 1.59 -28) 86.16 -52) 4.438 
(fate) |i bee VND eo Racrncode cosacpesoce || oo6dn 2.43] 13.85) 4.15) 2.95) 76.69) 2.36) 4.569 
GEGEN EIN Gaga da6 séoqz08cGco0GS BOO 00 ptotele 2.53) 14.43) 5.63) 9.64) 64.80) 5.50) 4.592 

en en ee a) Oe el ee 
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MILLING EXPERIMENT NO. 3. 

At Houlton. Fife wheat grown in Maine in 1go1, the pro- 

geny of seed brought from the Northwest in 1896. ‘The wheat 

used in the experiment weighed 1619 pounds. ‘The results of 

the milling test, calculated for 100 pounds of wheat, and the 

analyses of the wheat and the milling products, are given in the 

tables which follow. 

PRODUCTS OBTAINED AT HOULTON, MAINE, FROM MILLING ONE HUN 

DRED POUNDS OF MAINE GROWN FIFE WHEAT AND THE DISTRIBU 

TION OF NITROGEN THEREIN. 

> 
co. WHEAT AND ITS PRODUCTS. DISTRIBUTION OF 
30 NITROGEN. 
ae 
4 s 
4 2 Kind. | Amount. | By weight. By per cent. 

s Pounds. Pounds. Per cent. 
BAN \WINGATE o:oc00 sgn sBdaonodaoe boDOdURbOE oC 
GCOS AES MEN OUMI ierelavelel oe cielelsiele)sleleicicieiavse) wisiciele 100 0 1.87 100.0 
6609|/Second grade flour..... ....- Batisyaieeterse 55.8 86 47.2 

15.0 -28 15.4 
70.8 1.14 62.6 

6610 15.4 +39 21.4 
6611 13.8 -29 16.0 

29.2 -68 37.4 

100.0 1.82 100.0 

COMPOSITION OF MAINE GROWN FIFE WHEAT AND MILLING PRODUCTS 

OBTAINED AT HOULTON, CALCULATED TO WATER CONTENT AT TIME 

OF MILLING AND TO THE WATER-FREE BASIS. 

= 2 wo 

P i Biel q 
= iy 7 o = o A 

&. Wheat and Its Milling a = = i od 
So Products. 9 oS eS © ons 
oe o iS) 2 = co . [22 op 
a5 See ee | calees 
ds SAR A TE WOT GS ig Pace ia lect 3 (SS 

Per | Per | Per | Per | Per | Per | Per |Calo- 
In Fresh Substance. cent.| cent.| cent.) cent.| cent.) cent.| cent.) ries. 

GEU7| UViNGENE co So50 ‘aooanoccaconno0ob. 11.48] 1.87) 10.66] 2.34) 1.96) 71.64) 1.92) 3.886 
6608|Patent flour.......5......eeseeees 13.62] 1.53] 8.72) 1.09 -16| 75.97 -44| 3.723 
6609|Second grade flour ......... .... 12.70) 1.83) 10.43) 2.15 -37| 73.380] 1.05) 3.824 
COLO SHOR ceiseinceiiciesinicletcieie oocc008 10.10) 2.49] 14.20) 5.71) 4.86) 61.19) 3.94) 4.118 
GWEN PEE eareres elou colclete jeleisrevetare ateloretoteteiens 10.27} 2.11) 12.03) 4.72] 9.37) 57.64) 5.97) 4.041 

In Dry Matter. 
GEORGE ooaaca) GoauboooGe, touSbas ono! lasso 2.11) 12.04) 2.64) 2.21! 80.94) 2.17) 4.390 
6608] Patent flour.........20. sccccrecs|seeees 1.77! 10.10} 1.26 -19) 87.94 -51/ 4.310 
6609|Second grade flour........ .... - e--| 2.10) 11.95] 2.46 -42) 83.97) 1.20) 4.380 
GAM SiGe) ogo Gouods66 sonsocoooandollocaddo 2.77| 15.80] 6.35) 5.41) 68.06] 4.38] 4.581 
(HEMI BIE 06 coe -oboavogonegdoSacoDCOdDSollacoBD 2.35] 13.41] 5.26) 10.44) 64.24] 6.65) 4.504 
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MILLING EXPERIMENT NO. 4. 

At Houlton. White Russian wheat that has been grown in 

Aroostook county for many years. ‘The wheat used in this 

experiment weighed 840 pounds. ‘The result of the milling test, 

calculated for 100 pounds of wheat, and the analyses of the wheat 

and the milling products, are given in the tables which follow. 

PRODUCTS OBTAINED AT HOULTON, MAINE FROM MILLING ONE HUN- 

DRED POUNDS OF MAINE GROWN WHITE RUSSIAN WHEAT AND THE 

DISTRIBUTION OF NITROGEN THERKIN. 

al 
~ 

oS. WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION OF 
So | NITROGEN. 

oc 
= =] 

3) 5 | Kind. Amount. | By weight. | By per cent. 

Vounds. Pounds. Per cent. 
COI PAMMVIOGIE of S35 ols) pd obOnooe bo AbeagooooEnUSSsooe 100.0 1.85 100.0 
UG ein OWE coagasecwono .  vdnogdonddoode 54.0 -§2 44.3 
6614|Second grade flour ....-.. -..sseser-veeee 16.2 -29 15.7 

ANEW Ge GS 5g a Gondace soncoudbatoc 70.2 1.11 60.0 

Oo N VES) o569 sees odcgdbo ‘He5d opus coe 12.6 «34 18.4 
OA odsoosa- | Seed adéudtoonaddo, peteaccc 17.2 -40 21.4% 

Total offals ... ........ 5 66) govoboses 29.8 -T4 40.0 

WOtal! PLOGUCUS =<) ecw vicm cee seris servis 100.0 1.85 100.0 

COMPOSITION OF MAINE GROWN WHITE RUSSIAN WHEAT AND MILL 

ING PRODUCTS OBTAINED AT HOULTON, MAINE, CALCULATED TO 

WATER CONTENT AT TIME OF MILLING AND TO WATER-FREE BASIS. 

> cs paeel| Wate g 
rl B i o ce LOR 
2s Wheat and its Milling Products.| § A = é « 23 

a 2 © = S Y . |e bo 
2 S jes }.2 |) So). 8 oll ean —_ onl onl 

He an cae eWay, |) Sh ieee = 

| 
Per | Per | Per | Per |} Per | Per | Per |Calo- 

In fresh substance. cent.|cent.|cent.|cent.|cent. cent.|cent.| ries. 
GOEZWiheaitieiecisintnicneieteiacmnce Ib boos 11.82} 1.85) 10.54; 2.18) 1.92) 71.90) 1.64] 3.852 
GEIS HP AteM till OUT seer scl cmon cinislelerereleleiels 14.84} 1.51] §&.61 -79 -24| 75.20 -32| 3.660 
6614|Second grade fiour.. .........-. 15.20) 1.77) 10.09 -63 -39) 72.98 -71) 3.6389 
nal Reverics Sasecods skeag ses shee 10.79; 2.65) 15.10) 5.59) 5.00) 60.07) 3.45) 4.149 
GbIGI Brana nee eee neocon Moletersetorte 11.38 2.31) 13.17} 3.92] 8.23) 58.22] 5.08] 4.015 

In dry matter. 
MEDAN ASGCHT copa sondboceccaddcaguaTodaGe } « e--| 2.10) 11.95) 2.47) 2.15) 81.54) 1.86) 4.365 
6613)Patent flour. .... .. ...... Baron modes 1.77| 10.11 93 -28| 88.30}  .58| 4.298 
6614;Second grade flour .......---22-+| eee 2.09/ 11.90 at -46, 86.06 -84| 4.291 
PHA USIIGMIEY AG Sao pécueondsencsse egooellonouee 2.97| 16.93} 6.27) 5.60) 67.33) 3.87) 4.651 
GRAIN Bee bebe Hoadeesooseoceanuaos| |\aeccnd 2.61| 14.86] 4.42) 9.29) 65.70) 5.73) 4.531 

I 
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MILLING EXPERIMENT NO. 5. 

At Houlton. Maine grown Blue Stem wheat, the progeny of 

the wheat (No. 6622) used in milling experiment No. 6. The 

wheat used in the experiment weighed 837 pounds. ‘The results 

of the milling test, calculated for 100 pounds of wheat, and the 

analyses of the wheat and the milling products, are given in the 

tables which follow. 

PRODUCTS OBTAINED AT HOULTON, MAINE, FROM MILLING ONE HUN- 

DRED POUNDS OF MAINE GROWN BLUE STEM WHEAT AND THE 

DISTRIBUTION OF NITROGEN THEREIN. 

b 

ORs WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION OF 
So NITROGEN. 
62 

25 : 
4 2 Kind. Amount. | By weight. |By percent. 

Pounds. Pounds. Per cent. 
ABT \W\WIN@DAE sanoed ooobdoagcGKa - SodavDHOOUuOGCOD 100.0 1.92 100.0 
GGtSiabeM tefl Ouily er iemiescieislsistetsicicisielsivieleleletelaisie 50 56.3 -98 50.5 
6619|/Second grade flour.... ....-...-seee sees 16.1 31 16.0 

Ia OWS coeoaone SoacccauGooDGe Gone 72.4 1.29 66.5 

6620|MidGUInNe'S sscccec essen = ese S50 14.4 obi 18.0 
G62) (Braised. <---> «-- 2: lodaagoda 5005 13.2 -30 15.5 

“ROD Gt anon oebosoacoodoo0e Uo00G 27.6 -65 33.5 

ROtaAlpPrOdUCtS = cece cele acs so0es BoOodC 106.0 1.94 100.0 

COMPOSITION OF MAINE GROWN BLUE STEM WHEAT AND MILLING 

PRODUCTS OBTAINED AT HOULTON, MAINE, CALCULATED TO WATER 

CONTENT AT TIME OF MILLING AND TO THE WATER-FREE BASIS. 

> cI Bales g 
5 lao Bele Ses 
2. Wheat and Its Milling = = 5) =. 
So Products. ~ is mm I & S 3 S28 
on 2 2) g eS 2 . j22 op 
25 tet beseech sk etiags rete eect lie S5 = a a x 1 m |O56 
Ae |e | Oe eee vm ieee le ten ro ice 

z Per | Per | Per | Per | Per | Per | Per |Calo- 
In Fresh Substance. cent.| cent.| cent.| cent.| cent.| cent.| cent.| ries. 

6617)|Wheat.... .......0-- «-0s:e5 «e--| 13.58} 1-89) 11.01) 2-14) 2.14! 69.53) 1-60] 3.823 
Hols) |) FES iO) Pe sooonooo oooGUDoDdOU- 13.57) 1.75) 9.97) 1.21 +25) 74.47 -53| 3.743 
6619)Second grade flour.....-. ..-.... 13.68} 1.95} 11.11 -51 -42| 73.39 -89| 3.706 
GAY ISIC] 550405050 booosoDGdDOK5oD ve--| 13.45) 2.47) 14.08) 1.28) 5.09) 62.55) 3.55) 3.664 
PEA IBIPAIN co 5000 “nodnGb000 GoonbonOOUGONE 13.23) 2.27)-12.94; 1.79] 10.56) 55.88] 5.60) 3.815 

In Dry Matter. 
6617|Wheat.......... socaderd O6do000C || cobs 2.18) 12.76) 2.48) 2.48) 80.43) 1.85) 5.003 
6618) Patent flour ... ....... sZo00000Co|lbod0do 2.02} 11.53) 1.40 -29| 86.17 -61) 4.321 
6619|Second grade flour..............| ...0- 2.26) 12.90 -58 -49} 85.01) 1.02) 4.298 
(PL) SUNCIAES 6500 0008 canndosNSas No0D00b||se500" -- 2.85) 16.27] 1.48) 5.88) 72.27) 4.10) 4.23 
GHA Est Honilelelei-lsiel=!-lcietaleraleli cle panesado0s||saa50e 2.62) 14.92) 2.06) 12.17) 64.40! 6.45) 4.397 
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MILLING EXPERIMENT NO. 6. 

At Houlton. 

imported by E 
Blue Stem wheat grown in the Northwest and 

. Merritt & Sons in 1901. ‘This wheat is the par- 

ent of that (No. 6617) used in milling experiment No. 5. The 

wheat used in the experiment weighed 898 pounds. ‘The result 

of the milling test, calculated for 100 pounds of wheat, and the 

analyses of the wheat and the milling products, are given in the 

tables which follow. 

PRODUCTS OBTAINED AT HOULTON, MAINE, FROM MILLING ONE HUN- 
DRED POUNDS OF NORTHWESTERN GROWN BLUE STEM WHEAT AND 

THE DISTRIBUTION OF NITROGEN THEREIN. 

b 

93 WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION OF 
ao NITROGEN. 
o2 

> 5 Kind. Amount. | By weight. By per cent. 

Pounds. Pounds. Per cent. 
GOZ2IVAIL Caterer serersemrcteietayetelnetelarsieleleneiciorciaioninrereteicielers 100.0 2.55 100.0 
G623|Baten Gilowemacciestceeiccencionicicmeict careiaicre 57.5 1.31 52.4 
6624|Second grade flour...... und Co0Oe ado8oo 15.3 -39 15.8 

Uo OMS Soscagcocoob decasoooGuNoG 72.8 1.70 68.0 

PANY MOVIN) Sestngsuos Jabed Gusadocosboooods 13.1 +38 15.2 
(HPA Soscocudcsnecdocasosooeee bo5e Goscsébe 14.1 42 16.8 

MOtalvOital Somer cece ieseeiaen ite 27.2 -80° 32.0 

AMO jonah (tte\sogco déounons soncacdos 100.0 2.50 100.0 

COMPOSITION OF NORTHWESTERN GROWN BLUE STEM WHEAT AND 

MILLING PRODUCTS OBTAINED AT HOULTON, MAINE, CALCULATED 

TO WATER CONTENT AT TIME OF MILLING AND TO THE WATER 

FREE BASIS, 

L ~ 
is ° 

Db ; ste “4 5 = =a 
5 Wheat and its Milling : z 2 2 ie 
= a Products. ; a = = a ss E 

xS = ap _ D >) a ee 

as OTS Oe phe _\s | 2) 2 (ess 
a5 Sas S| |B | ae ad tes 
Hs = Z, mo.) oe 'S) Zz < |Zoa 

Per | Per | Per | Per | Per | Per |} Per | Calo- 
In fresh substance. cent.|cent.|cent.|cent.|cent.|cent.|cent.| ries. 

6G22)Wih@atiisciemicsc sec) cicrenieleuia’s : ‘ ° 68.43} 1.87) 3.936 
6623 Putent flour.... .... § 73-12 -52| 3.831 
6624|/Second grade flour 69.65) 1.00) 3.886 
6623|SWOTES si cine cre elerote actarelertomiele 58.79| 4.07) 4.083 
6626] Brain's lericioadisiee os cereieielassre sisleetneines 55.51| 5.99) 4.075 

In dry matter. 
PPA MYER conocdocadee ¢ cdooaoo qa0deullanoose 2.86) 16.30} 2.37| 2.43] 76.80) 2.10) 4.417 
6623) PatenG flour secme cca ie c cence eller 2.59) 14.74) 1.18 -22) 83.27 -59) 4.363 
6624|Second grade flour ..... ........|.--02- 2.89) 16.48) 2.32 -51) 79.55) 1.14) 4.438 
G625 SHORES ereiseariars ale oa telerelete alate oumiesiet|leiereiorcre 8.24) 18.49] 5.77) 5.62) 65.58) 4.54) 4.654 
(Hip BE Sons. Sodossane Gooebooeneaneoullocanse 3.20] 16.25| 4.37) 10.15) 60.68) 6.55) 4.454 
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MILLING EXPERIMENT NO. 7. 

At Houlton. Northwestern grown No. 2 wheat imported by 

FE. Merritt & Sons in 1902. ‘The wheat used in the experiment 
weighed 804 pounds. ‘The results of the milling test, calculated 

for 100 pounds of wheat, and the analyses of the wheat and the 

milling products, are given in the tables which follow. 

PRODUCTS OBTAINED AT HOULTON, MAINE, FROM MILLING ONE HUN. 
DRED POUNDS OF NORTHWESTERN GROWN NUMBER TWO WHEAT 

AND THE DISTRIBUTION OF NITROGEN THEREIN. 

ia) 
mH 

Ove WHEAT AND ITS MILLING PRODUCTS. DISTRIBUTION OF 
aS NITROGEN. 
Bo 
2 B 
=] 2 Kind. Amount. By weight. | By per cent. 

Pounds. Pounds. Per cent. 
GG DrilWWalve altinsrierericrecc utes sisisieioieicictchscnetse Joie siere 100.0 2.29 100.0 
GIT Ee’ > Sdocndosocdooeads GoosGoocuNT 54.1 1.10 47.6 
6629|Second grade flour ..... ...eeseeeeeee eee: 14.3 -33 14.3 

. WhoreMl sl WI PosSa6atooaK006O6 GO00000 ; 68.4 1.43 61.9 

GESO Na CUTIES relereretalejecsieleleisicle sielelaieleicele/sreleinciaicielsi= 11.2 34 14.7 
(Pl Pe Goabdoossoooode 20 4 54 23.4 

Total offals 31.6 tates 38.1 

“borEUl yorROYGDKOHS| coooon0 G00 Oo o OoDbeDuE 100.0 2.31 100.0 

COMPOSITION OF NORTHWESTERN GROWN NUMBER TWO WHEAT AND 

MILLING PRODUCTS OBTAINED AT HOULTON, MAINE, CALCULATED 

TO WATER CONTENT AT TIME OF MILLING AND TO WATER-FREE 

BASIS. 

‘= re) 
16 5) 

> ; oe 4 Pe = 
iB Wheat and its Milling 5 4a ® a a} 3 
S H Products. 2 S 5 aq e <2 5 

62 5) o | 2 Z 2 . [ee bp 
2s 2 is) i) s 5 ce) 2 |S8n 
aes = = 3 Fa 1 2M |1VEo 
Ha 5 Z a ca ‘S) Zz <q |NS5a 

} - 

Per | Per | Per | Per | Per | Per | Per |Calo- 
In fresh substance. cent.|cent.|/cent./cent.|cent.|cent./cent.| ries. 

GE 2MIWaWe Ativctsisciys, lciseze sisi oe ciswerele ote 11.39} 2.29} 13.05) 2.32} 2.35) 68.91 98| 3.823 
662+|Patent flour ... .... .. ....... | 12.13} 2.05) 11.69] 1.12 -18| 74.52 -36] 3.812 

. 6629]Second grade flour .......... ... 12.14) ¥%.35] 13.40) 2.30 -48) 70.48} 1.20) 3.831 
6630|Shorts ..........06 o KOO sooo and 10.22} 3-05) 17.39) 5.72) 4.79) 57.72) 4.16) 4.112 
(Hop) BAIN Gogo Gddd0o: cdaboduogobaaeD. O00 8.31) 2.67) 15.22) 4.48) 8.48) 58.00} 5.51) 4.109 

In dry matter. 
HBP-7/| KING watwaccsa nos shod: oda Ma eDoulleAcgaD 2.58) 14.73) 2.62) 2.65) 77.77) 2.23) 4.315 
6628 | atem til OWT alericieciceniscteiclsietere oo ol] Poeh3) TES} Wee -20} $4.82 -41| 4.339 
6629|Second grade flour ... ........ |.....- 2.68) 15.25} 2 62 .55| 80.22} 1.36) 4.360 
6630/Shorts ...... SECC NGA ROOD COC eal tennOcs 3.40| 19.37) 6.37) 5-34) 64.29] 4.63) 4.580 
6631) Bram .... .sscoreee one aoosoueosooslboqa0 2.91) 16.60} 4.89} 9.25] 63.25) 6.01) 4.482 
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In the summary table which follows there are shown the aver- 

age amounts of flour and offals obtained in these tests from 100 

pounds of wheat, together with the distribution of the nitrogen 

in the same. 

To these tests has been added one made by Professor Snyder 

of the Minnesota Experiment Station, and reported in Bul. rot, 

Office of Experiment Stations, U. S. Dept. of Agriculture, p. 7. 
As originally given the distribution of nitrogen by per cent was 

obtained by using the nitrogen of the wheat as the base. ‘The 

figures are here changed so as to use the total nitrogen of the 

products as the base. The wheat employed in this test was a 

hard spring variety, very similar to those used in the trials at 

Washburn and the two last experiments at Houlton. The 

results given in the second column are calculated from the 

amount and nitrogen content of the products in question. 

SUMMARY OF MILLING EXPERIMENTS—AVERAGE WEIGHT OF FLOUR 

AND OFFALS OBTAINED AT WASHBURN AND HOULTON AND IN ONE 

MILLING EXPERIMENT IN MINNEAPOLIS AND THE ;DISTRIBUTION OF 

NITROGEN THEREIN. 

FLOUR AND OFFALS. DISTRIBUTION OF 
NITROGEN. 

Kind. Amount. | By weight. | By percent. 

Average of two experiments at Washburn] Pounds. Pounds. Per cent. 
with Minnesota grown wheat. 

TMHO UW ssosce  “Gobsccgde Sosocss soOo ogy oo0sdouC 57.4 1.01 51.6 
Middlings and bran... «2.2.2 cesses see seve 42.6 -97 49.0 

TOA aacenoosoondoodesqgcdDNG sodaeCd Ob0500 100.0 1.98 100.0 

Average of three experiments at Houlton 
with Maine grown wheat. 

LING Gcoogduoonncda0 dab 90a Gos0o0e p0600N007 71.1 1.18 63.0 
Mia Gin 2 SianGeb LaMitenartel taisisierciolneteleforialeretsleleler=r= 28.9 -69 37.0 

ANON Bosdooodnnda Seda0 potQodDO00 600 sccasane 100.0 1.87 100.0 

Average of two experiments at Houlton 
with northwestern grown wheat. 

IDOE Gococcd opcond uonOaccOObODbE coonccoogaeD 70.6 1.57 65.0 
MAGGALIN GS an G DEA Wl slecperatatere fieleleiedeicieie | lelel-leietal 29.4 -84 35.0 

LONE Shoe O60 6d GooboDooSuaDSss com. lopaLes | 100.0 2.41 100.0 

One experiment at Minneapolis with 
Minnesota Wheat. 

Flour 73.1 1.56 69.6 
Middlings and bran Oe 26.9 -68 30.4 

Total 100.0 2.24 100.0 
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The weight of flour produced for 100 pounds of wheat would 

naturally vary within quite wide limits because of differences in 

different varieties of wheat, the character of the season and 

numerous other causes. As the result of one milling test, given 

in the table, a Minnesota miller obtained 73.1 pounds of flour 

from 100 pounds of wheat. According to Wiley* a large mill- 

ing firm in the Northwest obtained 75.87 pounds total flour from 

100 pounds of good quality spring wheat. Wiley also says: 

“From one of the largest mills in Minnesota I have received the 

following; When an exceptionally high grade of flour is formed, 

the quantity produced is usually from 12 to 20 per cent of the 

total weight of the wheat. Of the medium or straight flours, 

which form the greatest part of the product, the quantity is about 

50 per cent. Very low grade flours form from 2 to Io per cent. 

In general about 75 per cent of the weight of the wheat is 

obtained as merchantable flour of some kind, of which from 60 to 

70 per cent is high grade or straight flour. About 24 per cent 

of the weight of the wheat is obtained as feeding stuffs, and 

about I per cent. of the weight disappears as waste during the 

process of manufacture. The miller above referred to states that 

in producing a certain grade of straight flour he has obtained as 

high as 72.2 per cent of straight flour and 8 per cent of low 

grade.” 

It appears from the above that with careful milling it is pos- 

sible to obtain from 72 to 75 per cent of the wheat in the form 

of flour. 

In the milling test at Washburn, in which prime Minnesota 

grown wheat was used, about 57 per cent of the wheat was 

recovered as fiour; in other words, the yield of flour should 

have been at least one-fourth higher. It is true that the by-pro- 

ducts cannot be considered as wholly waste, since they are used 

as food for stock. But since herbivorous animals can utilize 

coarser and cheaper foods than those required by man, the prac- 

tice of leaving so large a proportion of flour in the feeds is to be 

deprecated. 

There is also another fact that should not be overlooked. It 

is probable that this loss is due chiefly to the large amount of the 

endosperm that adheres to the seed coating and is lost in the bran 

and middlings. The outer portion of the endosperm is richer in 

*U.S. Dept. Agr., Bul. 13, Part 9, p. 1232. 



174 MAINE AGRICULTURAL EXPERIMENT STATION. 1903. 

protein than the softer inner parts, which are the first to be 

reduced. The distribution of nitrogen clearly indicates this. In 

the two experiments at Washburn, the flour which made up 57 

per cent of the wheat carried only 51 per cent of the nitrogen, 

while in the wheat milled at Minneapolis the 73 per cent of flour 

carried nearly 70 per cent of the total nitrogen. ‘That is to say 

an increase of 28 per cent in the yield of flour added 37 per cent 

to the nitrogen (protein) in the flour. For this reason the flour 

which is lost is worth much more than an equal weight of the 

average product, and its recovery would not only increase the 

amount of flour by so much, but would at the same time mate- 

rially improve its quality. The loss is not only in the weight of 

flour produced but also in the protein content. Close milling is 

imperative from the standpoint of economy for both these 

reasons. 

The milling experiments at Houlton gave much better yields 

of four, ranging from 70.2 per cent to 72.4 per cent in the 

native wheats, 72.8 per cent in the No. I northwestern wheat and 

68.4 per cent in the No. 2 northwestern wheat. ‘The middlings 

from these five tests were submitted to the expert miller of the 

Consolidated Milling Company who found them to contain the 

following percentages that could be converted into flour. 

PERCENTAGE AND WEIGHTS OF FLOUR LEFT IN MIDDLINGS IN 

MILLING EXPERIMENT AT HOULTON. 

Experiment Number. Flour contained in 
Middlings. 

Pounds lost 
in milling 

Per cent. | 100 pounds 
of wheat. 

Bibi etaictetwle/ctovatele nie a cfetelelavelateieteiteloleicterseiyeietete Waieloler etcttelnlorsiarcivietcmveicieve 14 2. 

MN OG Sao co0koe! Conoco bo, sacondonnsoade® .oonGs ObnOo- UO ucOUme 7 9 

Woda sOpoGOCe BSc. 41 AG. KaCDsAa! DOSdObOECEonDeOoOGEAes neo tooo Habe 7 2.5 

J endododdSs Soodconnson soo boDgcecoacoboded ho Gododseésonodésoncd 15 2.0 

ih andor BAG sdcoaaodedde GooOQUDOdoo0DE edddK0OGoasgouEDeKOo 12 11683 

The showing in these milling experiments is very satisfactory. 

The losses of g to 2.5 per cent in the flour would doubtless have 

been considerably lessened if the “runs” had been longer. It is 

impossible to perfectly adjust a mill to different kinds of wheat 

is 
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in the length of time devoted to these experiments. While this 

mill is newer than the others in the-county, there is little reason 

for thinking that practically as good milling can not be done in 

the other and older mills. The importance of the miller cannot 

be overestimated. His skill, judgment and experience are of 

more moment than the stand. A good miller can do fair work 

with an unsatisfactory mill but a poor miller can only do unsatis- 

factory work, no matter how complete the mill. 

BAKING TESTS OF FLouRS FROM MILLING EXPERIMENTS. 

The first patent flour from these seven milling experiments was 

sent to Mr. Foster who kindly made baking tests of them. At 

the same time several other flours were sent, some of which were 

specially procured for the purpose, while others had been 

sent to us for examination by the N. Y. Commission of Lunacy. 

There were no marks on the samples except the numbers, and 

Mr. Foster knew nothing of their history. His findings are, 

therefore, without possibility of personal bias. 

DESCRIPTION OF SAMPLES SENT MR. FOSTER. 

No. 6249. Patent flour from Milling Experiment No. I 
at Washburn. Made from Minnesota grown Wellman’s Fife 

wheat. 100 pounds of wheat yielded 48 pounds of this flour. 

No. 6356. First patent flour from Milling Experiment No. 2 

at Washburn. Made from Minnesota grown Haynes Blue Stem 

wheat. 100 pounds of wheat yielded 491% pounds of this flour. 

No. 6382. Gold Medal first grade flour. Washburn-Crosby 

Co. Furnished by Dr. Dewey of the Long Island (N. Y.) 

State Hospital for the Insane. 
No. 6383. Best straight, second grade flour. Washburn- 

Crosby Co. From same source as 6382. 

No. 6384. Staten Island Best. First grade flour. Hecker- 

Jones-Jewell Milling Co. From same source as No. 6382. 

No. 6385. Staten Island Extra. Second grade flour. 
Hecker-Jones-Jewell Milling Co. From same source as No. 

6382. 
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No. 6386. Cataract Best Patent. First grade flour. 

Cataract City Milling Co., Niagara, N. Y. From same source 
as No. 6382. 

No. 6605. Kirks Cyclone Patent Flour. Selected hard 
wheat. . Kansas City. 

No. 6608. Patent flour. from Milling Experiment No. 3 

at Houlton. Made from Maine grown fife wheat. 100 pounds 

of wheat yielded 55.8 pounds of this flour. 

No. 6613. Patent flour from Milling Experiment No. 4 

at Houlton. Made from Maine grown White Russian wheat. 

100 pounds of wheat yielded 54 pounds of this flour. 

No. 6618. Patent flour from Milling Experiment No. 5 

at Houlton. Made from Maine grown Blue Stem wheat. 100 

pounds of wheat yielded 56.3 pounds of this flour. 

No. 6623. Patent flour from Milling Experiment No. 6 
at Houlton. Made from northwestern grown Blue Stem wheat. 

100 pounds of wheat yielded 57.5 pounds of this flour. 

No. 6628. Patent flour from Milling Experiment No. 7 

at Houlton. Made from northwestern grown No. 2 wheat. 100 

pounds of wheat yielded 54.1 pounds of this flour. 

The results of the baking test of these flours are given in the 

table which follows. ‘The terms used are explained on page 150. 

——— a 
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BAKING TEST OF FLOURS FROM MILLING EXPERIMENTS AND A FEW 

DOUGH. BREAD. 

ro) a eas zi é E 
oO 
2 
8 
5 8 . 

Appearance of =| =| a 
P Flour. Dh 2 x 2 
3 ie @ 2 : 2 
3 4 Th El9 = ve) Ey) 
ia 3 Pa oe Beg = Pa + 3 8 a S35 | Ose | Be | a |e 
3 fal OO ee i) ee x QS 
4 > ‘S) HOO one) 4 iS) = 

Per 
Inches. | Inches. | Ounces. cent 

6349|Coarse....... ....- Very short..| lxw 27.75 |. 24.00 18.550) | oes. 32.29 

6356|Coarse.. .....-..-. Very short ..| lw 7.50 24.00 TB 2 Dye leteretsiens 28.12 

6382 3) (*) 1 28.60 25.00 Se7G | Gooo || elias 

63883;Even elears or | 
lof IHS dogo oooddd SboDceoopooobS 3.5 27.45 24.10 LSD Welter siensle 35.63 

6384|Uneven. ...-.---+++ Very short..| 1 27.75 | 24.00 18.50 | ..--| 37.92 

6385|Even ~ clears or 
bakers...... .. ‘SaDllo) GoooGGD Goode 3.5 27.60 24.25 S25 lweteretes 39.58 

6386 G3) 2 NepenabbaGeadscs 1l- 27.75 24.00, 1800 || 22. 37.71 

6605|Short gray........0:|seceerece wen es 1.5 25.60 21.50 18.75 | 1.5 | 30.00 

6608 ||SOBtiec ce ciiciciecicr- «s+ good ovo o ooo I 24.25 19.75 19.00 | lw | 25.21 

6613|Soft .4........ »oaooo0l| ooG0 Hooote ae lw 22.90 18.50 19.00 | lIxw | 25.00 

6618|High quality . ..--.|...........e08. iene 24.75 21.00 19.75 | Ixy | 29.16 

GG23ND amkeyeaNemecyaeiis deet|||ceneule ses cess 1 2 26.75 28.10 19.00 | 2 | 37.79 
| 

6628| High quality .......| .......... 6) fee 26.00 22.00 19.00 | 1+ | 33.12 

Standard ..... .... Standard....| 1 29.25 26.25 18.25 1 38.765 

(*) Compares favorably with standard. No. 6382 the best all around flour. 

The flours from the two milling experiments at Washburn are 

too coarsely ground. ‘The weight of the loaf is good, but the 

percentage of wet gluten and the size of the loaf are much less 

than would have been the case if the wheat (these are Minnesota 

grown, hard wheats) had been milled at Minneapolis. The 

criticisms on these flours are due to the milling and not to the 

wheat from which they are made. ‘he low gluten content 

explains the smallness of the loaves and this is in turn due to the 

small amount of flour made from the wheat which left a large 

part of the richest gluten-bearing portions in the offals. 

Although made by another company, the Minneapolis expert 

readily recognizes a Minneapolis milled flour in 6382 which 

8) 
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accords quite closely to his standard of a hard flour. ‘The second 
grade flours, Nos. 6383 and 6385, are equally recognized and so 
classed. 

The Staten Island first quality flour (No. 6384) and the Cat- 

aract best patent (No. 6386), while agreeing with the standard 

in color and gluten, make loaves very much like the patents 

milled at Washburn (Nos. 6349 and 6356). ‘The three flours 

from Maine grown wheats milled at Houlton (Nos. 6608, 6613 
and-6618) are low in gluten and make small loaves which weigh 

considerably more than the standard. For example, 100 pounds 

of flour of No. 6618 would make a twelfth greater weight of 

bread than 100 pounds of the standard, but this bread would be 

much closer in texture and on that account less pleasing to the 

eye and less open to the action of digestive juices when eaten. 

Flours Nos. 6608 and 6613 were ground too fine for the Minne- 

apolis standard, while Nos. 6618 and 6628 were just right. ‘The 

flours from the two Minnesota wheats (Nos. 6623 and 6628) are 
high in gluten and make good loaves. Mr. Foster attributed the 

dark color of No. 6623 to the dryness of the wheat at the time 

of milling, which caused particles of the bran to appear in the 

early breaks and which could not be subsequently eliminated. 

The Kansas flour (No. 6605) comes but little nearer the Min- 

neapolis standard than those milled in Maine from Maine grown 

wheat. The arbitrary nature of the standard and the fact that 

it is applicable only to the hard wheats of the Northwest, thus 

becomes very evident. These wheats are so abundant that they 

largely regulate the ideals of the flour market and to successfully 

compete flour must more or less correspond to the standard. 

Still there is plenty of room in such a district as Aroostook 

county to develop the growing and the milling of wheat along its 

own lines. ‘The experiments at Houlton show that most of the 

flour can be obtained from the wheat in our own mils. The 

appearance of flours Nos. 6618 and 6628 show that we can make 

a flour equal in that respect (and 6618 was from a Maine grown 

wheat) to the western flour. There is little question but that 

by careful breeding from wheat now being grown in Maine it 

would be possible to develop a strain equal for our conditions to 

some of the improved strains of other sections. The improvment 

must come, if it comes at all, by careful attention to the details of 

wheat breeding and wheat milling. 
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THE IMPROVEMENT OF WHEAT. 

There are two comparatively easy ways in which trials can be 

made to improve the wheat grown in Aroostook county. ‘The 

first and one which most naturally suggests itself is the intro- 

duction of new seed wheat from other localities; the other is 

the improvement by selection from wheat now grown in the 

county. The former plan is that tried by the Station and 
recorded in the preceding pages. Because of the great differ- 

ence in climate between Maine and the Northwest, the varieties 

introduced speedily changed their character so that at the end of 

a single season they had become relatively much richer in 

starch. ‘To the writers it seems that there is greater hope in the 

improvement of the quality of Aroostook county wheat by care- 

ful selection from wheat already grown in the county than by the 

introduction of seed from other localities. Not only are there 

several varieties of wheat now grown in Aroostook county, but 

these varieties differ among themselves in earliness, productive- 

ness and capacity for making good flour. Furthermore, there 

will be found to be great variation in individual plants of wheat 

from the same lot. For example, careful examination of any 

field of wheat will show that occasional plants mature earlier 

than other plants; that some plants are taller and stockier than 

other plants; and that some plants will carry more and heavier 

kernels of wheat than others. This variability of individual 
plants can be used as a basis for improvement of wheat by selec- 

tion. 

The Minnesota Experiment Station has given much study to 

the methods of breeding, selecting and improvement of wheats,* 

and the following suggestions are based upon the results of their 

studies. 
The first step in breeding would be to select from an Aroostook 

grown wheat of a good variety about 1000 of the hardest, heavi- 

est kernels. These should be planted in carefully prepared 

ground singly in hills four inches apart each way. For conven- 

ience of working, these hills should be planted in beds not more 

than three feet wide. The soil should be kept free from weeds 

during the growing season and care should be taken that if by 

* Bulletin 62, Minnesota Experiment Station. 
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chance two seeds have been dropped in the same place that only 

one plant be allowed to grow. As the two outer rows will have 

had greater exposure to sunlight and air than the inner ones, 

these plants should be cut off with shears and thrown away, just 

before harvesting. At the time of harvest 100 of what seem to 

be the best plants should be selected and the spikes cut off with- 

out any straw. These can be conveniently stored in a paper bag. 

The remainder of the plot can be harvested and stored in another 

paper bag in the same way. The seeds from these selected best 

heads should be sown the following season in another seed bed 

by themselves. The seeds from the about 900 plants which are 

harvested by themselves can, after being hand shelled, be picked 

over and 1000 seeds selected, planted and treated in the same way 

as in the preceding season. 
While this seems laborious and a slow process, in the course 

of three or four years there wili have been obtained several lots 

of seeds, sufiicient to sow I-20 of an acre each, which will give 

a sufficient crop to make a milling test of the wheat. 



POTATO EXPERIMENTS IN 10903. 

Cuas. D. Woops. 

In the season of 1903 five experiments upon the growing, 
harvesting, and storage of potatoes were undertaken as fol- 

lows :— 

Variety test for resistance to blight. 

The effect of Bug Death vs. Paris green on health of vines. 

The use of a ready prepared vs. quick lime for the preparation 

of Bordeaux mixture. 

Early vs. late harvesting as affecting the amount of rot. 

Storage in large bins vs. small bins, barrels and crates as 

affecting the development of rot in cellar. 

The results of the first four experiments are here reported. 

_ The experiment on storage will be finished in April and reported 

as soon thereafter as practicable. 

VARIETY TEST OF POTATOES FOR RESISTANCE TO BLIGHT. 

Our observation and experience as well as that of practical 

growers had indicated a marked difference in different varieties 

as to their ability to withstand the attack of the fungus which 
blights the tops and later produces rot in the tubers. It was 

decided, therefore, to plant a few rows of I0 or 12 varieties, part 

of each to be sprayed with Bordeaux mixture and part of each to 

be unsprayed. After consulting some of the large growers in 

Aroostook County, varieties were selected and planted as 

follows :-- 
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ARRANGEMENT OF PLOTS IN FIELD. 

EAST SIDE OF FIELD. 

1 Rose. 
2 Karly Michigan. 
8 Hnlett’s Rust Proof. 
4 Mill’s Mortgage Lifter. 
56 Green Mountain. 
6 New Queen. 
7 Polaris. 
8 Magyie Murphy. 
% Irish Cobbler. 

10 Barly Ohio. 
ll Gem of Aroostook. 
12 Bovee. 

13 Bovee. 
14 Gem of Aroostook. 
15 Early Ohio. 
16 Irish Cobbler. 
17 Maggie Murphy. 
18 Polaris. 
19 New Queen. 
20 Green Mountain. 
21 Mill’s Mortgage Lifter. 
22 Hulett’s Rust Proof. 
23 Early Michigan. 
24 Rose. 

WEST SIDE OF FIELD. 

Three rows each. Paris green applied 
-as spray to kill the potato bug. No treat- 
ment for blight. 

ed 
Three rows each. Sprayed with Paris 
reen for the potato bug and with Bor- 
eaux mixture for blight. 

a 
1 a 

(a 

The plot had an area of a little more than an acre. The land 

had been in grass for several years and for the preceding two 

seasons had been used as a run for growing chickens. ‘The soil 

is a rather heavy, fairly uniform loam, with a clay subsoil. It 

was plowed about seven inches deep in the fall of 1902, and was 

worked several times in the spring of 1903 with the Clark 

double action cutaway harrow. Because of the unusual dry- 

ness of April and May the turf was not as well rotted and broken 

up as usual or desirable. The top however was thoroughly 

pulverized and would in ordinary seasons have proven a good 

seed bed. The seed was soaked in formaline solution for scab 

before cutting. About a bushel of each variety were used for 

seed. The piece was planted about May 12, 1903, six inches 

deep, with a Robbins potato planter in rows 32 inches apart and 

I2 inches in the row. A fertilizer carrying 3 per cent 

nitrogen, 7 per cent available phosphoric acid and 4 per cent 

potash was applied in the drill at the time of planting, at the rate 

of 1,000 pounds to the acre. The stand was imperfect but dif- 

fered greatly with the different varieties, ranging from almost 

no stand with the New Queen to 2-3 stand with the Irish Cobbler 

and the Green Mountain. The stand with the different varieties 

as measured by the number of feet to obtain 55 plants (hills) at 

time of digging was as follows :— 
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STAND OF POTATOES BASED ON NUMBER OF FEET OF ROW 

REQUIRED FOR 55 HILLS AT TIME OF DIGGING. 

Variety. } Stand. 
Per cent of cuttings 

that produced 
plants. 

IESE o 0 on bichis GEE MEER ARO cere Reom irs ceeds sera renee 22 

Narewtaliya VI ela ratay skis. sate n fuldp sae cud Save ala eas 46 
SMCs MINGty TOOL hc ci... a dat de ayute ee eed yo os AG 

ILulls” Wikortegareto Ril shqr Ses Miao neioelomenisnneacase 20 

‘Green IMO mista Maee ie ene: ON a iean ns haan oe 61 

Ne Oe eitneete B10s Piva. ae Boa wehn cee ela er omegoces I 

/POIGSEIS . 5.5.6 USES R ARERR Oe ea areata kre crete eH eta Be 

Menem NOIR PHY. = 2) cfet ess Sond ses g ckvee cc actas 50 

lieigin, (Celi plore ais Grecian Wise aie: mingec Aes oe ho eeere teers Ria 65 

eral @ lone mete a ean nile heres xn thn deem 57 
CHOMP AOOSEOOKr ce, 2: Wa. at's ez sn ohne ela 28 

NSO CCM Bets. cialis sada oalrtlorare Gr aNutane pra ees 55 

This very poor stand was occasioned largely by the exception- 

ally dry May and June. In land with proper moisture content 

the number of cuttings that grew would have been much greater. 

The differences in the way the different varieties formed plants 
may have been due to the vitality of the varieties themselves, or 

to the way in which these particular lots of seed were grown 

and stored, or to both causes. 

‘The potatoes were cultivated and kept fairly free from weeds. 

Flat culture was practiced with the result that, owing to the 

compact nature of the soil, toc many tubers were too near the 

surface and were more or less sunburned. 

The east half of the field was sprayed with Paris green at the 

rate of 1-2 pound to the acre on the following dates: June 109, 

June 25, July 3, July 13, July 27, August 10. The west half was 

sprayed six times with Bordeaux mixture and one-half pound 

of Paris green, one barrel to the acre, on the above dates, and 

twice with Bordeaux mixture alone on August 21 and August 26. 

The experiment was under careful observation during the 

whole of the growing season. The following extracts from the 

very full notes which were taken contain the most important 

observations. ‘The potatoes were all past bloom except as indi- 

cated in the notes. 



Sept. 10. 

Sins Oct. 

Aug. 21. 

Aug. 26. 

Sept. 1. 

Sept. 8. 

Sept. 10. 

Oct. 

Aug. 21. 

Aug. 26. 

Sept. 1. 

Sept. 8. 

Sept. 10. 

Sept. 16. 
Sept. 19. 
(OLB ~ “He 

N . 
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ROSE. 

UNSPRAYED.* 
Tops dark green. No blight. 

Some blight on most plants. 
Considerable blight on a 
few plants. 

Leaves on many plants one- 
third dead. 

Leaves all dead on some 
plants, one-half dead on 
others and an occasional 
plant still quite green. 

Tops as on Sept. 8. 
55 hills. Where are appuar- | 
ently two varieties. The | 
dead vines have light rose 
colored tubers and look like 
Early Rose. The vines that 
are still green have much 
redder and thicker potatoes 
which are inclined to grow 
with prongs. 

Harvested | 

Tops all dead. Harvested 55 
hills. 

EARLY MICHIGAN. 

UNSPRAYED. 
A very few spotted leaves on 
38or4plants. Does not look 
like blight. Vines good 
color. 

Considerable blight. 

Leaves one-half dead with 
blight. 

Vines are from three-fourths 
to entirely dead. 

Vines as Sept. 8. Harvested 
35 bills. 

Vines dead. Harvested 55 
hills. 

Sept. 10. 

Octmemitis 

Aug. 21. 

Sept. 8. 

Sept. 10. 

Octamade 

1903. 

SPRAYED.* 
Plants small, good color. No 
blight. 

Quite a little blight. More 
on some plants than others. 

Leaves on many plants one- 
fourth dead. 

On most plants leaves half 
dead. Stalks still good 
color. 

Vines as Sept. 8. Harvested 
55 hills. Mixed same as the 
unsprayed, 

Tops all dead. Harvested 55 
hills. 

SPRAYED. 
No blight. Vines small to 
medium, good color. 

Quite a little blight. 

One half of leaves dead with 
blight. 

A few plants still vigorous. 
Others from three-fourths to 
entirely dead. 

Vines as Sept. 8. Harvested 
55 hills. 

Vines dead. 
hills. 

Harvested 55 

HULETT’S RUST PROOF. 

UNSPRAYED. 
Strong vigorous vines. 

cellent color. No blight. 
Ex- 

Vines making good growth. 
In bloom with many buds 
not open. No blight. 

Still in full bloom and more 
buds to open. Vines green 
and vigorous. An occasion- 
al spot that resembles 
blight. 

Tops large and good color. A 
few buds to open, but for 
most part nearly through 
bloom. Very little sign of 
blight. 

Harvested 7 hills. 
very unripe. No rot. 

Tubers 

Blight beginning to appear. 
Vines going down with blight. 
Harvested 55 hills. Tubers 

still quite green and stems 
still green and standing. 
No rot. 

Aug. 21. 

Aug. 26. 

Sept. 10. 

| Sept. 16. 
Sept. 19. 
Oct. 7%. 

SPRAYED. 
Good vines. Dark in color. 
Mostly in bloom. No blight. 

x a 

In full bloom, with still many 
buds to open. No blight. 

Still in full bloom with some 
unopened buds. No blight. 

Still in full bloom. 
of blight. 

No signs 

Too green to dig. 

No blight. 
Very little blight. 
Stems and a few leaves still 
green. Harvested 55 hills. 
Tubers quite green. Norot. 

* By unsprayed rows are meant plots 1—12 to which Bordeaux mixture was not 
applied, and sprayed rows mean plots 13-24 which were sprayed seven times 
with Bordeaux mixture. 

a 

HE eFax, 



Aug. 21. 

Aug. 26. 
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MILL’S MORTGAGE LIFTER. 

UNSPRAYED. 
Vines of faircolor. No blight. 

Some blight on nearly all 
plants. 

About half of leaves dead 
with blight. 

Leaves nearly all dead. Stalks 
dying. 

Tops as Sept. 8. Harvested 
655 hills. Tubers unripe. 

Harvested 55 hills. 

GREEN M 

UNSPRAYED. 
Very vigorousvines. Possibly 
some blight. 

A little blight on most all 
plants. 

Leaves one-third dead with 
blight. 

Harvested 55 hills. Tubers 
unripe. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Oct. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Harvested 55 hills. Oct. 

21. 

26. 

10. 

Me 

OUNTAIN. 

21. 

26. 

19. 

7. 

a NEW QUEEN. 

UNSPRAYED. 
Only a few plants. Vines 

small and a good many of 
the leaves dead from blight. 

Leaves nearly all gone with 
blight. Stems still green. 

Leaves and smalier stems 
dead. Main stalks still 
green. 

Stalks nearly all dead. 

Dug a few hills. 
yield. Small 
rotten. 

Very poor 
and mostly 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

POLARIS. 

UNSPRAYED. 
Large vigorous vines of good 
color. Some bloom. Many 
leaves affected by blight. 

Some bloom. A good deal of 
plight. 

Leaves one-half dead. 

Leaves alldead. Stems dying. 

Harvested 55 hills. 

Harvested 55 hills. 

dug. 

Aug. 

21. 

26. 

10. 

21. 

26. 

9 LOS 

. 19. 

SPRAYED. ° 
Vines healthy. No blight. 

Very little blight. 

About one-third of the leaves 
dead with blight. 

About one-third of the leaves 
more or less affected. 

Too green to dig. 

Harvested 55 hills. 

SPRAYED. 
Large, dark green vines. 
Some bloom. No blight. 

Still some bloom. Very little 
blight. 

Very few diseased leaves. 

Too green to dig. 

About one-fourth of leaves 
still green. Stems green. 

Harvested 55 hills. Stems still 
quite green. 

SPRAYED. 
Very poorstand. Smallvines. 
Good color for variety. No 
blight. 

About one-third of leaves 
dead with blight. 

About one-half of 
dead, 

leaves 

Leaves all dead. 

Vines dead. Duga half dozen 
hills. About half small and 
rotten. 

SPRAYED. 
More than half the plants in 
bloom. Strong, vigorous 
vines. No blight. 

Some blight. Still in bloom. 

East row not so good as other 
two. Very few dead leaves 
on two west rows. A few 
plants in bloom. 

Leaves about one-third dead. 
Stalks green and unaffected 
leaves of good color. 

Too green to dig. 

Vines dead. 

Harvested 55 hills. 
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MAGGIE MURPHY. 

_. 

UNSPRAYED. SPRAYED. 
Aug. 21. Quite u number of leaves) Aug. 27. Vigorous plants of good color. 

affected with blight. Plants Quite a number in bloom. 
sinaller than Polaris. No blight. 

Aug. 26. Blight had made considerable | Aug. 26. A little blight. 
progress. 

Sept. J. One-half of leaves dead. Sept. 1. More blight on west row than 
other two. East rows one- 
fifth dead. 

Sept. 8. Leaves all dead. Stems/| Sept. 8. Leaves about one-third dead. 
dying. Stalks green. Remaining 

leaves good color. 

Sept. 10. Harvested 55 hills. Sept. 10. Too green to dig. 

Oct. 7. Harvested 55 hills. Oct. 7. Harvested 55 hills. 

IRISH COBBLER. 

UNSPRAYED. SPRAYED. 
Aug. 21. Plants not very large. Good | Aug. 21. Fairly large, dark green 

- color except one-third dead plants. No blight. 
with blight. 

Aug. 26. A good deal of blight. Aug. 26. Very little blight. 

Sept. 7. Leavestwo-thirds dead. Sept. Leaves one-fourth dead. 

Sept. 8. Leaves all dead and stalks} Sept. 8. Leaves one-half to two-thirds 
nearly so. dead. Stems green. 

Sept. 10. Harvested 55 hills. Sept. 10. Steins and one-third to on#- 
half of leaves still green 
Harvested 55 hills quite 
unripe tubers. 

Oct. 7. Harvested 55 hills. Oct. 7. Harvested 55 hills. 

EARLY OHIO. 

UNSPRAYED. SPRAYED. 
Aug. 21. Leavesripening. Someturn-| dug. 21 Pale color as if ripening. 

ing from blight. Probably no blight. 

Aug. 26. Leaves half blackened. Stems | dug. 26. Leaves one-third dead with 
still green. More blight than blight. 
on any except Queen. 

Sept. 1. Leaves and stems dead. Sept. 1. Leaves mostly dead. Stems 
dying. 

Sept. 8. Harvested 55 hills. | Sept. Harvested 55 hills. 

Oct. 7. Harvested 55 hills. Oct. Harvested 55 hills. 

GEM OF AROOSTOOK. 

UNSPRAYED. SPRAYED. ‘ 
Aug. 21. Medium sized vines of good | dug. 21. Healthy, dark green vines. 

color. A few plants have Many in bloom. No blight. 
some blight. 

Aug. 26. A good deal of blight. Aug. 26. Very little blight. 

Sept. 72. Leaves mostly dead. Stems} Sept. Z. Leaves one-fourth dead. 
pale green. 

Sept. 8. Leaves and stalks dead. Sept. & On some plants leaves all 
dead. On most plants 
leaves one-third to one-half 
dead. Stems green. 

Sept. 10. Harvested 55 hills. Sept. 10. Harvested 55 hills. 

Oct. 7. Harvested 55 hills. Oct 7. Hervested 55 hills. 
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BOVEE. 

UNSPRAYED. z SPRAYED. 
Aug. 21. Vines small, good color. A | Aug, 27. Medium vine. Probably no 

few leaves blackened by blight, 
blight. 

Aug. 26. A good deal of blight. Aug. 26. Some blight. 

Sept. I. Leaves all dead. Stems yel-| Sept. 7. Leaves three-fourths dead. 
lowish green. Stems dying. 

Sept. 8. Dead. Sept. 8. Dead. 

Sept. 70. Harvested 55 hills. Sept. 10. Harvested 55 hills. 

Oct. 7. Harvested 55 hills. Oct. 7. Harvested 55 hills. 

YIELDS OF THE DIFFERENT VARIETIES FROM UNSPRAYED AND 

SPRAYED PLOTS. 

The stand was poor and very uneven, as pointed out on page 

183. For this reason the yield from a given area could not be 

taken as the measure and it was necessary to take the yield from 

a definite number of hills. This is obviously unfair, since with 

only half a stand, other things being equal, the yield should be 

more than half as much as would be obtained with a perfect 

stand. But as the best stand was only two-thirds of a full num- 

ber of plants, this can be accepted as a more or less accurate 

measure of the comparative yields. At the distance apart the 

potatoes were planted there would be about 16,500 hills to the 

acre, and 55 hills would represent about 1-300 of an acre and this 
number of hills was therefore taken as the unit for comparison. 

In order to compare the early and late digging upon the 

amount of rot, 55 hills of all varieties that were ripe or nearly 

ripe enough for digging, were harvested on September 8. A 
month later (October 7) 55 hills of all the varieties were har- 

vested. The yields at time of digging are given in the table 

which follows. The Rose was made up of two varieties, one 

early and one late, and is omitted. The Queen is also omitted 

because of its poor stand (1 per cent). 
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YIELDS FROM FIFTY-FIVE HILLS OF TEN VARIETIES POTATOES AT 

TIME OF DIGGING. 

UNSPRAYED. SPRAYED. 

Variety Date of | t | | i | 
f harvesting. |< eel |e S = a CO. PO Pey) . Oo-; ber . 

on Om g2 om o 2 =e 

of | a2 )\ a2 | of) a2 | oe 

Early Michigan...... . ecvccene Sept.'8 ....ceeeee 55 19 4 78 3 7 
4 (OXF Gedo, goods 2 21 7 78 1 tf 

AVECTAge ..--e e cecccccce eecelcocsessenes coseee 54. 20 6 78 2 7 

BOV GO ccuscvvecetelsiscasicceuce sine cle 45 33 6 60 12 8 
59 28 5 57 11 7 

AVETAZO cccceccrcccceesscccs 52 31 6 59 12 - 

Early O10 .....cccccceves ssevees 18 40 5 49 22 6 
32 38 3 68 16 8 

AVEOELBBZC .cccerccecccves coe | neces coves secre: 25 39 4 59 19 7 

Gem of ArOOStOOK ..--eeeersee Sept. 8..... .... 46 24 5 71 20 9 
OG Mescreretes tact 74 36 5 72 13 5 

AVOELABZE 2000 cer csccecceccces|oores cece creee . 60 30 5 72 17 7 

Trish Cobbler ......0+ seeeeeee: Sept. §....-..0- 95 20 9 111 12 5 
(Okada Tf onooaddoac 66 13 | 107 6 6 

AVCFAZE ceceescesseceeecrecs ce teeeeecere « cee 81 17 8). 109 9 6 

Hulett’s Rust Proof......... Sood NIG) ats Bodobdodssall poosullongoecllaucoc Suleletets)|(eretistors AOaON 
Oelts Po oacoase 81 1 7 99) .0.+0 € 

Mill’s Mortgage Lifter.... .... Sept.8.... «... : 68 24 MW epeoal! cous \Idsoce 
(Oxi WP o5000 eee 82 25 5 82} ..06. 3 

AVECTAZE ..----, nlaleistecelete oGa0 llootoa cipatetciors ciavenare 75 25 5 BYAL Aaa 3 

Green Mountain ....-+.-...e00- Sept.§.... .... 68 37 Al eletere(ei|(efelelstale Siahetetars 
OCU <ccccee 5006 84 18 5 153 11 4 

AVECTAZE -occcceesererecccres eee eeees oreeee . 76 28 B] occrve|\eccces sesisiele 

IPO lait Ss erteielsteictetetariiotetereier an orerateferste Sept.8...... .. 63 40 5] icicieree AGto-lloosgdud 
Oct.7.. aod 59 4] 6| 105 20 a 

AVECTAZE .-.00 ceeeee foe sceslecrevsecccess ceeee 61 4] 5] - eee sleee. eecee 

Maggie Murphy....... ccs. cose SGN So6o cadal7 55 28 MAb boacallc stolelein|leteletotals 
(Gis Tf cacasoc 2066 51 52 2 87 14 2 

AVEIAZE «we cccc ccccs cer co-leccees. ++ ccscccvee 53 40 DB) cccee|cocees e-s0e 

Average of 5 earlier varieties . Sept. 3} couasoocan 52 27 5 74 13 7 
(OYA! ca006 codc 7 27 5 76 10 7 

Average of 5 later varieties ...|Sept.8.......-.. 54 yy 5 75 11 7 
OX 7 coodss) odos 71 27 5 104 9 6 

SUMMARY OF RESULTS. 

There is a marked difference in the blight resistant properties 

of the different varieties. As a rule the earlier varieties were 

soonest attacked. 

Because of the uneven stand only very general conclusions can 

be drawn from the yield. 

With the exception of the Bovee, harvested October 7, the 

yield was sufficiently increased to more than equal the cost of 



POTATO EXPERIMENTS IN 1903. 189 

spraying. On the average, the yield of the earlier varieties was 

one-third greater from the sprayed rows and in the case of the 

late varieties one-half greater. 

The yield of merchantable potatoes from the early varieties 

was practically the same, whether dug in September or October. 

The yield of the late varieties, both sprayed and unsprayed, was 

a third greater at the later date. 

It is planned to continue this experiment in the season of 1904. 

Buc Deats vs. Paris GREEN ON YIELD OF POTATOES. 

PiInE Cones vs. Lump LiMsE For BorDEAUX MIxTURE. 

A four acre field on the college farm of fairly uniform soil 

was prepared and planted to potatoes. The soil is a medium 
heavy loam with a heavy clay subsoil. The field had been in 

grass since 1868 until it was plowed in the fall of 1901. In 1902 

it was quite heavily dressed with barn manure and planted to 

silage corn. About 600 pounds per acre of a high grade com- 

mercial fertilizer was applied in drill at time of planting the corn. 

The yield of silage corn was about 14 tons to the acre. ‘Because 

of the backward season the ears were not filled when the corn 

was harvested. The land was plowed in the fall of 1902, 

thoroughly worked with the Clark double action cutaway harrow 

in the spring of 1993, and ten days before planting was cross 

plowed and reworked with the cutaway harrow, so that at time 

of planting an exccllent sced bed had been prepared. May 14 

and 15 the field was planted with Aroostook County grown 

Green Mountain potatoes, with the Robbins planter, about 6 

inches deep, in rows 32 inches apart and 12 inches in the row. 

About 1000 pounds per acre of a fertilizer carrying 3 per cent 

nitrogen, 7 per cent available phosphoric acid and 4 per cent pot- 

ash was applied in the row by the planter. During the season the 

field was kept cultivated and fairly free from weeds. ‘The pota- 

toes were all sprayed seven times, June 19, June 25, July 3, July 

13, July 17, Aug. 13, and Aug. 19. Part of the field was sprayed 

~ with Bordeaux mixture and Bug Death at the rate of a barrel 

of Bordeaux and 25 pounds of Bug Death per acre to each appli- 

cation. A second part was sprayed with a barrel of Bordeaux 

mixture and a half pound of Paris green for each application, 

except that on July 13 the Paris green was used. at the rate of 
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a pound to the acre and no poisons were used Aug. 1g. A third 

pact of the field was sprayed the same as the second, except that 

the Bordeaux mixture was made by using 5 pounds of prepared 

At har- 

vesting each part of the field was dug by the Hoover potato dig- 

Pine Cone Lime in place of that weight of lump lime. 

ger. The potatoes were assorted in the field, put into sacks and 

taken to the barn and weighed. The crop for each part of the 

The stand was fairly uniform over 

the whole field and for the season a very good one, about 80 per 

field-was handled by itself. 

cent of a perfect stand. ‘The condensed field notes follow and 

in the tabics beyond are given yields from the different parts of 

the field and the yield calculated per acre. 

CONDENSED FIELD NOTES. 

BORDEAUX MIXTURE AND | BORDEAUX MIXTURE AND | BORDEAUX MIXTURE FROK 
BuG DEATH PART OF 

FIELD. 

Aug. 21. Vines beginning 
to turn yellow. 
Some blight. 
The east rows 
not so good 
color as the 
west rows. 
Very little in- 
dication of 
work of potato 
bugs. 

Aug. 26. Whole of this 
part yellowing 
very badly. 
Quite a little 
blight. 

Sept. 1. Leaves one- 
third dead and 
the rest yel- 
lowing. 

Sept. 8. Leaves three- 
fourths to 
wholly dead. 
Stems green 
but some quite 
pale. 

PARIS GREEN PART OF 
FIELD. 

Aug. 21. Vines better 
color than on 
Bug Death 
portion. Very 
little if any 
evidence of 
blight. Tops 
not damaged 
by bugs but 
eaten rather 
more than on 
Bug Death 
part. 

Aug. 26. Vines not so yel- 
low as where 
Bug Death was 
used but blight 
about the same 

Sept. 1. Leaves rather 
better than on 
Bug Death 
part. 

Sept. 8. Leaves and 
stems about 
the same as on 
Bug Death 
part. 

PREPARED LIME AND 
PARIS GREEN PART 

OF FIELD. 
Aug. 21. The notes agree 

with those 
taken for the 
part treated 
with regular 
Bordeaux and 
Paris green, 

Aug. 26. Vines appear 
about the same 
as where regu- 
lar Bordeaux 
was used, 

Sept. 1. Leaves aboutthe 
same as on 
regular Bord- 
eaux part. 

Sept. 8. Leaves and 
stems about 
the same as on 
other parts. 

As the potatces in the north end of the Bug Death part of the 

field were rotting considerably, and as there was a market for 

them for immediate use, it was decided to harvest the northern 

part of the field September 15. 

September 29, 1903. ‘The table which foliows shows the area of 

the plots, the yield per plot in pounds and the calculated yields 

per acre. 

The remainder were harvested 
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YIELD OF POTATOES FROM A FIELD TREATED WITH BORDEAUX MIX- 

TURE AND BUG DEATH, REGULAR BORDEAUX AND PARIS GREEN 

AND BORDEAUX MIXTURE MADE FROM PINE CONE, PREPARED LIME 

AND PARIS GREEN. 

YIELD OF POTATOES. 

Treatment of Tops. 

Date of harvest. Area of plot. Total. Merchantable. Rotten. Small. 

Yields Per Plot in Pounds. 
Acres.| Bush.| Pounds.| Pounds.| Pounds. 

Bordeaux mixture and { September 15. SBD tserew ls aie 4,810 820 500 
Bug Death ...... .... September 29. sed) Nooo6. coe 6,200 440 680 

ERO Leal iereteeelavelernciclorslsierel| craiclevetelsicistereleteiinie -70 |.... ...| 11,010 1,260 1,180 

' Regular Bordeaux and | |September 15. Sa lleaoQu06 5,400 500 440 
Paris green ......... September 29. atts) IlagoodGde 10,340 1,480 720 

Total ........ Sd00000|ls00nc07ad05 sre uly osoacded 15,740 1,980 1,160 

Bordeaux from _pre- 2 = 
. 5 September I5. £83.) caoqdo0 6,870 810 400 

en ee September29.| ‘61 |........ 9,310 700 600 
RO Le limervtetelverelereltetsievel|ioteietelctelsieteveiersieleiste T.04 | ecncceee 16,180 1,510 1,030 

Calculated Yields Per Acre in Bushels. 
Bushels./|Bushels.|Bushels. 

Bordeaux mixture and | (September 15.|........ 292 229 9 24 
Bug Death.......... September 29.| ....... 348 295 il 32 

LNTOEESOS 5 ‘Goocddn0G||sodbascad0e0 on IIsdoonoG. 320 262 30 28 

Regular Bordeaux and | |September15.|........ 288 243 23 20 
Paris green .......... September29.| ...... 360 297 42 21 

VAVIC TAS CRW aiarcs siorelsisils\eielen ns wiearelele ohaltmete D006 332 276 35 21 

Bordeaux from pre- 
4 . September 15.|....... 314 266 31 17 

Deseo ne ori September 29.|.....0.- 290 | 254 19 17 
ANGIE co000000000||o00000880000, Boalloo cans 300 259 24 7 

*The average was obtained from total yield of piots which takes into acconnt the relative size of the parts harvested at different dates. 

The yields were like nearly all potato yield in the season of 
1903, good, ranging from about 230 to 300 bushels of mer- 
chantable potatoes. The yield was heavier on the southeast 
and northeast sections of the field than in the two other quarters. 
Whether this was due to a difference in the soil, is not clear. 
If the field had been harvested on one date, these differences 
would not have appeared, as the average yield from the three 
parts of the field differently sprayed ranged from 259 to 276 
bushels of merchantable potatoés,—or no greater difference than 
must always be expected from unassignable causes. As in the 
experiments of last year* the use of 25 pounds of Bug Death 

* See bulletin 87 of this Station. 
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per acre at each application effectually protected the potatoes 

from the ravages of the Colorado potato beetle. From its use, 

however, no laiger crops were obtained than where Paris green 

was used as the poison. Desirable as it would be to find some 

method of controlling the potato beetle without the use of poison, 

there seems to be no immediate prospect of its attainment. As 

gocd crops, both as measured by total yield and starch content, 

can be obtained by the use of Paris green as an insecticide as by 

anything yet suggested as its substitute. Used in moderate 

amount, one-half to one pound per acre, in connection with 

Bordeaux mixture, there is no trustworthy evidence that the 

potato, as measured by growth of vines and yield of tubers and 
of dry matter, is injured by the use of Paris green. 

The ready prepared lime was more convenient to use than the: 

ordinary lump lime. The prepared lime does not carry as much 
lime per pound as pure lump lime. Since lump lime always 

carries more or less of impurities (sand, etc.) which are largely 

removed in the manufacture of the prepared lime, 5 pounds of 

the prepared lime is sufficient to use with 5 pounds of copper 

sulphate in the preparation of Bordeaux mixture. In this trial 

Bordeaux mixture made by the use of prepared lime was as 

effective against blight as that prepared in the usual way. The 

prepared lime costs more per pound than the lump lime but its 

use saves time, and hence may not in the end prove more ex- 

pensive. 



NOTES ON THE ANGORA GOAT. 

Cuas. D. Woops. 

The Angora goat was first introduced into this country in 1849 

and by the close of the century there were many thousands in 

the West and Southwest. At the beginning of the present 

century wide spread interest in these animals was aroused all 
over the country, and they are now to be found in every state of 

the Union. The original importations of Angora goats were 
from the province of Angora in Turkey. Because of heavy 

European demand for mohair, the Turkish growers “without 

wise forethought began the practice of crossing the Angora upon 
the common Kurd goat * * * * This fact coupled with 

the belief that proper care was not exercised in selecting the 

animals exported to this country and that they have been care- 

lessly bred here has led some excellent judges of Angoras to 
express the belief that there are really no pure bred Angora 

goats in the United States.’””* 
The two publications of the U. S. Department of Agriculture 

named in the notes at the foot of this page are enthusiastic over 

the possibilities of Angora goat farming, and the following para- 

graph on “The uses of Angora goats” is quoted from these bulle- 

tins. 

“Investigations prove that the Angora goats are not only 

classed among the most useful of the domestic animals, and have 
been so classed for thousands of years, but their usefulness is 

manifested in a variety of ways. ‘The fleece, called “mohair,” 

furnishes some of the finest fabrics among ladies’ goods and is 

used in various other manufacturies; their habit of browsing 

NOTE.—Farmers’ Bulletin 137 of the United States Department of Agriculture on 

the Angora Goat can be obtained free by applying to Congressmen, or to the Sec- 

retary of Agriculture, Washington, D.C. 

*The Angora Goat, Bulletin 27, Bureau of Animal Industry, U.S. Dept. of Agri- 

eulture. 
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enables the farmer in a wooded localty to use them to help in sub- 

jugating the forest; their flesh is exceedingly delicate and nutri- 

tious; the milk, though not so abundant as with the milch breed 

of goats, is richer than cow’s milk; their tanned skins, though 

inferior in quality to the skins of the common goat, are used for 

leather ; their pelts make the neatest of rugs and robes; they are 

excellent pets for children; a few of them in a flock of sheep are 

a protection from wolves and dogs; their manure is noticeably 

helpful to the grass which follows them after they have cleaned 

away the underbrush.” 

The claims made for their browsing habits as a help to 

clearing wooded areas and particularly “sprout land” especially 

attracted the attention of this Station. Mr. Libbey of Burm- 

ham during 1900 and Igor imported into Maine from Texas 

and New Mexico several hundred Angoras, from which number 

the Station purchased in 1got six does and a “registered” buck, 

not akin to the does. 

The buck bought by us has the Angora type and is probably 

at least fifteen-sixteenths Angora. The does are grade and 

apparently differ in their purity of breeding. 

During the winter months the goats have been kept in a room 

in the sheep house with the run of a yard. In the summer they 

have been kept in woodland and in pasture growing up to bushes 

and in young woodland. In the barn the only feed has been hay, 

and no sttpplementary food was given when in pasture. ‘This 

care was not sufticient in this case to successfully build up the 

fiock. In the spring of 1902 five of the does dropped one kid 

each and in the spring of 1903 only two of the does produced off- 

spring. The flock at the end of two years would thus have only 

doubled or increased from 7 to 14. The kids were vigorous 

when dropped and presented no difficulties in rearing, but at the 

end of 18 months they were not as large as their dams. One of 

the wethers was killed to test its flesh and one of the does died 

before it was a year old, so that we had the same number or 12 

in the pasture during the seasons of 1902 and 1903. When fed 

on hay, the goats ate on an average 4 pounds per day. In the 

summer of 1901 the goats were put in a pasture with some bushes 

and weeds. ‘The goats ate these in preference to the grasses. 

The pasture was fenced with ordinary woven wire fencing, and 

the goats persisted in putting their heads through the meshes and 
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were imprisoned by their V-shaped horns. The fence posts were 

braced at the end of each length of fencing, and the goats would 

walk up the braces and jump down on the other side of the fence. 

In our experience, the goats will climb any kind of a rail fence 

with angles, but will not jump over a fence they cannot 

climb. Because of the difficulties experienced in fencing, but 

little was learned the first of the season of their work in clearing 

up land. 

The second season an acre of young woodland containing 

bushes and trees of mixed growth, from sprouts up to 6 or 7 

inches in diameter, was inclosed with Elwood poultry fence (not 

poultry wire netting) 58 inches high. By taking care to have no 

braces on the inside of the fence and no spaces under it through 

which they could get their heads, this made a fence that would 

not only keep the goats in, but would also keep dogs out. In 

this inclosure. with a lean-to shed for them to run into in bad 

weather and a! night, they demanded no care during the summer 

other than an occasional salting. In a pasture without water 

this would have to be provided, although they are small drinkers. 

They will stand low temperatures. but wet is not to their liking. 

With a protection open to them, there is no danger of their get- 

ting wet, as at the sound of the first sprinkling on the foliage 

they will all leave off feeding and make a break for shelter. In 

1903 another half acre was added to this run for them. ‘There 

was a quite thick growth of underbrush in the lot. The small 

underbrush of birch, maple, hazelbush, etc., has been cleaned up 

so that where there are no alders or evergreens the ground under 

the trees is as clean as though it had been burned over. Sweet 

fern they do not like very well, but they have cleaned all of the 

hardhack out of this piece. Ferns and brakes have been eaten 

to some extent. ‘They have eaten the leaves and young sprigs 

of bushes in preference to grass. Birches two inches or more in 

diameter they have not injured, but they have stripped the bark 

from every maple. Even maple trees six inches in diameter 

have been thus killed. We have found them to be fond of the 

bark of apple trees, even eating the bark from old trees. ‘The 

illustrations on page 196 show the appearance of the wood lot in 

the spring of 1902, while on page 197 are views from the same 

portion taken in the late summer of 1903. 
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ok 

TWO VIEWS OF THE PASTURE SHOWN ON THE OPPOSITE PAGE 
SHOWING THE EFFECT OF TWO SEASONS PASTURAGE WITH 
ANGORA GOATS. 

SbMepcslsibeys are 
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The fleeces averaged about three pounds each and sold for only 

a small advance above wool. With nearer pure bred grades and 

a larger number, so as to have more mohair to market, a better 

price would be obtained. 

Our experience may be summed up as follows :— 

It is practically impossible, for a moderate price, to obtain 

pure bred Angora goats. 

They are quite hardy and thrifty and can be kept with the 

same winter care that sheep demand. 

It requires about 750 pounds of hay to winter one goat. With 

plenty of young woodland or brushy pasture there will be no 

food cost in summering them. 

They are effective in clearing up the underbrush in woodland 

covered with birch or evergreen. They will likely kill other 

varieties except very largetrees. They will clear out bushes and 

waste growth in pastures, in preference even to the grasses. 

Ordinary fencing will not hold them. A fine mesh wire fence 
of such height that they cannot rest the front feet upon it will 

hold them, even in small areas. They do not jump, but are good 

climbers. 
The flesh has a flavor between that of lamb and venison. The 

carcasses are sinall and there is no market in the East for the 

flesh. . 
The mohair from the crosses brings a somewhat higher price 

than wool. Three pounds per animal is about all that can be 
expected froni seven-eighths bred goats. 

They are very docile and intelligent and make excellent pets. 

Their bush-eating proclivities would make them a nuisance 
among decorative shrubbery. 



THE PRESERVATION OF HEN MANURE. 

Cuas. D. Woops anv J. M. BARTLET’. 

The dung of fowls contains, in addition to the undigested resi- 

due from the food, the excrements of the kidneys, and is there- 

fore much more nitrogenous than that of other domestic animals. 

Most of the nitrogen of the dung is in the form of uric acid and 

is very readily available to growing plants. It is however very 

quickly changed into carbonate of ammonia by putrefaction, and 

as hen dung is ordinarily stored much of the nitrogenous matters 

go off into the air as ammonia gas and is lost. The remarkable 

fertilizing value of guano derived from the dung of sea birds 

is due to the urates which it carries. Weight for weight, the 

droppings of the hen roost are not nearly as valuable as guano, 

but are of much greater value than ordinary barn manure. 

While there are quite a number of European and a few Ameri- 

can analyses of hen manure, the writers failed to find other 

studies upon hen dung and its use. Indeed the three pages 

devoted by Storer* to the dung appear to sum up about all the 

literature on the subject. 

COMPOSITION OF HEN MANURE. 

The table which follows contains all the trustworthy American 
analyses of fresh hen manure that the writers have found. Other 

analyses in which plaster in unknown amounts had been mixed 
with the droppings, and of dried hen manure have been reported. 

The percentage of water in these samples was from 50 to 60 
per cent. In all of them there had doubtless been a loss of 
nitrogen in the drying of the samples before analysis. The loss 
in the case of the samples analyzed at the New York Station was 
estimated at 43 per cent. A sample of fresh dung from the 

* Agriculture, in some of its relations with chemistry, F. H. Storer, Chas. Scrib- 
ner’s Sons, New York, 1899, Vol. 1, p. 612. 
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same pen as Nos. 2 and 3 was found to carry 1.28 per cent of 

nitrogen. 

The composition of the dung would vary with the food fed. 

According to the N. Y. Station analyses, “the manure from the 

fattening fowls was more valuable than from those which were 
laying, mostly from the larger content of nitrogen.” 

FERTILIZING CONSTITUENTS OF FRESH HEN MANURE. ANALYSES 

MADE AT AMERICAN EXPERIMENT STATIONS. 

FERTILIZING CONSTITUENTS. 

° 
Co) ° B 
ee Source of analyses. H ra iS) mh . 

D2 5 Sp a 5 
Ae to ° Ds g 
Sa 25 s ts S 
me ES, Z By os cv 

Pounds. | Per cent. | Per cent.| Percent. 

1\New Jersey Station Bulletin 84....| ..... ..... 1.15 92 45 

2;\New York Station Report 1889. ... 33 -81 92 +32 

3|New York Station Report... .... 29 -66 -82 ee’ 

4|New York Station Report (capons) 43 1.24 +93 -36 

5| Mass. State Station Report 1886....|........... -79 47 -18 

6| Mass. State Station Report 1890...) .... ...-- 1.20 1.00 : «32 

EXPERIMENTS IN STORING HEN DUNG TO PREVENT LOSS OF 

NITROGEN. 

It has been a common practice for writers to recommend the 

addition of certain materials to hen dung to prevent loss. The 

N. Y. Station advises, “when the manure is not used when fresh, 

it is better to mix it with dry earth, muck or plaster.” The 

Mass. State Station says: “The value of hen manure depends not 

less on the care which is bestowed on its keeping than on the 
. kind of food the fowlsconsume. * * * ‘A liberal use of 

plaster, kieserite or of good loam is highly recommendable for 

the absorption of ammonia. * * * A sandy soil is of little 

use as an absorbant.” 
To test the effect of chemicals upon the preservation of the 

nitrogen of hen dung, the following experiment was made. The 
roost droppings from 180 mature (20 months old) laying hens 

were collected each morning, and the droppings for three nights 

were treated as follows :— 

ee Rea 
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Without anything being added. 
Mixed with 27 pounds kainit. ~ 
Mixed with 40 pounds plaster. 

Mixed with 24 pounds acid phosphate. 

Mixed with 15 pounds kiln dried pine sawdust. 

Mixed with 15 pounds sawdust and 54 lbs. kainit. 

Mixed with 15 pounds sawdust and 82 lbs. plaster. 

Mixed with 15 pounds sawdust and 47 lbs. acid phosphate. 

These lots were put in barrels and stored in a room in one of 

the barns from May, 1903, to November, 1903. ‘They were 

weighed and sampled in November. The following notes on 

the mechanical condition were taken at the time of sampling. 

Hen manure alone. Mouldy. Ammonia very distinctly com- 

ing off. Not very lumpy and broke up pretty easily. 

Hen manure and sawdust. About the same as hen manure 

alone, except a little drier, and broke up a little more readily. 

With kainit alone. Quite moist, somewhat sticky. Much 
like green dung in its mechanical condition. 

With kainit and sawdust. Quite good mechanical condition. 

With plaster. Quite dry, but lumpy. 

With plaster and sawdust. Dry and hard lumps of plaster. 

With acid phosphate. Rather wet and sticky. 

With acid phosphate and sawdust. Quite good mechanical 

condition, resembling that mixed with kainit and sawdust. 

The addition of the sawdust improved very decidedly the 

mechanical condition of the dung, particularly in the lots to 

which acid phosphate and kainit were added. The tendency of 

the plaster to lump was not much less with the sawdust than 

without. None of these lots could be readily fined so as to be 

used in a fertilizer drill, but any of them, and particularly the 

lots treated with sawdust and acid phosphate or kainit could 

be well applied with a machine similar to the Kemp manure 

spreader. j 
The results of the analyses are given in the table which 

follows. 
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THE WEIGHTS AND COMPOSITION OF THE THREE NIGHTS DROPPING 
OF ONE HUNDRED BIGHTY HENS TREATED WITH DIFFERENT MATH- 
RIALS AND STORED FOR SIX MONTHS FROM MAY TO NOVEMBER. 

| 

PERCENTAGE WEIGHT OF DUNG MIXTURE 
___COM EROSIDION 2) ila: AND CONSTITUENTS. 

m |The three night’s dung of sS) & 
©.-| 180 hens mixed with = 5 S 8 
25| chemicalsas below. 2 a S re) v a : 
Bo bo a c =a to | e a 
NE 2 ae 3 0 2 Ds a 

= p cot ve) Sen eI ow oe es = a5 ° oo ha A'S ° 
Ae) Zz Ma a HE Zz hie ou 

Per Per Per 
cent. | cent. | cent. | Lbs. Lbs. Lbs. Lbs. 

sober ghee bn Gag: BoocdoLEbonoc 1.30 1.83 +84 44.5 -58 +81 -38 

3356/15 pounds sawdust ....... | .97 | 1.98 65 | 63.5 .62 81 41 

3355/27 pounds kainit ......... Wed ect) an | eee 2 3.97 93.0 1.13 -90 3.69 
| 

or 15 pounds sawdust... / | - D6 BBS ea nounits ieetee et 1.06 -82 | 6.89 | 116.5 "| 1.24 .98 6.86 

3357/40 pounds plaster. .... ..) 1.07 -97 41 91.0 97 -88 +37 

aor 15 pounds sawdust... ‘ iE 7 ; ¢ 8800/i] oo Honndarplaster: can | 1.03 84 37 | 124.6 | 1.98 | 1.04 45 

3361/24 pounds acid phosphate 1.62 6.41 41 78.0 1.19 5.00 02 

15 pounds sawdust ... } | z . = 
3360 47 pounds acid phos.. | | 1.21 8.22 -o2 107.0 1.30 8.50 ~B4 

The three nights’ droppings carried about 1.25 pounds of 
nitrogen. Fromthe dung stored by itself or with sawdust 

more than half of this had escaped during the summer. ‘The 

lot stored with 40 pounds of plaster lost about one-third while the 

lot stored with 82 pounds of plaster and 15 pounds of saw- 

dust suffered no loss. ‘The lots with kainit and acid phosphate 

both with and without sawdust retained practically all of the nit- 

rogen. Both because of the danger of loss and its tendency to 

form into hard lumps, the plaster is less desirable than either of 

the chemicals tried. The addition of the sawdust materially im- 

proved the mechanical condition of the lots so treated. 

The night droppings of the 180 hens (equivalent to 540 hens 

for 1 night) weighed about 45 pounds and carried about 1.25 

pounds of nitrogen, .8 pound of phosphoric acid and .4 pound 

of potash, or expressed in percentages, it carried 2.8 per cent 

nitrogen, 1.8 per cent phosphoric acid and .g per cent potash. 

According to Storer’s estimate the fertilizing constituents of 

100 pounds of hen manure would be worth about 30 cents. 
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These estimates were based on the analysis of the ordinary air 

dried manure kept without the addition of preservatives. Accord- 

ing to the analysis here reported, the fertilizing constituents of 

100 pounds of fresh hen manure would be worth about 55 cents, 

and these can be stored without loss by the addition of a suffi- 

cient amount of land plaster, or better, acid phosphate or kainit. 

The N. Y. Station (See table on page 200) found the year’s 

night droppings per hen in one pen to be 29 pounds and in 

another 33 pounds. Based on these trials, the night droppings 

of the 180 hens gave about 30 pounds per hen per year, which 

would carry about .8 pound of nitrogen, .5 pound of phosphoric 

acid and .25 pound of potash, worth at the usual valuation of 

commercial fertilizers, about 14 cents. 

No data upon the weight of hen dung voided when the birds 

are on the roosts have been collected by this Station nor to the 

writers’ knowledge have any been published. The hens are 

upon the roosts much less than half of the time. Because of 

this and that probably less dung is voided when at roost than 

when taking exercise, the total droppings of a hen for a year may 

likely be as much as 75 pounds. Even when the floors are cov- 

ered with sand and this in turn covered with straw, there would 

likely be considerable mechanical loss in the form of dust and 

otherwise. ‘The readily decomposable urates would probably 

break up faster even then in the case of dung stored without 

chemicals, so that a very considerable part of the nitrogen of day- 

voided dung is probably lost for agricultural purposes. Hence 

while the total droppings probably carry more than twice the 

amounts noted in the preceding paragraph, the fertilizing con- 

stituents actualiy conserved from the day droppings to be used 

on the land are probably not more than one-half of those con- 

tained in the night droppings. 

Hen manure should be applied to the land in comparatively 

small quantities as it carries much more plant food than ordinary 

farm manures. Because of the high availibility of its nitrogen, 

it is used by gardeners as dressing for strawberry beds and simi- 

lar crops. It also has been long used as an excitant for Indian 

corn, to be sure that the crop shall be well started. For these 

uses as an excitant, Storer makes the following recommenda- 

tions: “An approved method of procedure is to mix the hen- 
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manure with an equal bulk of wood ashes—together with some 

peat or loam, to hinder the escape of ammonia—to throw the 

mixture into little heaps, and to moisten them by sprinkling with 

a watering-pot. In this way, the uric acid is made ready to act 

immediately as a powerful forcing-manure. Hen-manure is apt 

to be sticky when fresh, and lumpy when dry, and it is not easy 

to make it fine enough to be sown from a drill. Its lightness (of 

the dried manure) also hinders it from running freely through 

the tubes. Hence it is better suited for the gardener and the 

small-way farmer, who can distribute it by hand, than for field 

operations. But there can be no question as to its value when 

properly managed.” 

By itself, hen dung is a one-sided nitrogenous fertilizer. As 

usually managed, one-half or more of its nitrogen is lost, so that 

as ordinarily used it does not carry so great an excess of nitrogen. 

Because of its excess of nitrogen it will be much more economi- 

cally used in connection with manures carrying phosphoric acid 

and potash. As both acid phosphate and kainit prevent the loss 

of nitrogen, it is possible to use them in connection with saw- 

dust or some other dry material as an absorbant (good dry loam 

will answer nicely) so as to make a well balanced fertilzer. For 

example, a mixture of 30 pounds of hen manure, 10 pounds of 

sawdust, 16 pounds of acid phosphate, and 8 pounds of kainit 

would carry about 1.25 per cent nitrogen, 4.5 per cent 

phosphoric acid, and 2 per cent potash, which, used at the rate 

of 2 tons per acre, would furnish 50 pounds nitrogen, 185 

pounds phosphoric acid, and 80 pounds potash. 

he 
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NEWSPAPER BULLETINS PUBLISHED IN 1903. 

Cuas. D. Woops. 

Whenever there is matter of importance which we wish to 

bring promptly to the attention of the people of the State, we 

make as clear and concise a statement as possible in the style and 

type of a newspaper column and mail it as a “Special News- 

paper Bulletin” to all the press on the Station exchange mailing 

list. These newspaper bulletins are quite generally printed by 

the papers, and the Station is under obligations to the press for 

this opportunity of specially and promptly being put in touch 

with the people. 

During the year the Station has issued several special news- 

paper bulletins on miscellaneous subjects. The subject matter 

of four of the newspaper bulletins has not appeared in any of the 

regular bulletins of the Station and is therefore here reprinted 

as a matter of permanent record. 

FERTILIZER FOR MANGOLDS. 

RESULTS OF 27 YEARS EXPERIENCE ON SAME LAND. 

Mangolds (Mangel wurzels) are a valuable crop for poultry 

and sheepmen, and where corn silage is not grown they are very 

desirable for the dairy farmer. Six to seven hundred bushels, 

weighing 15 to 18 tons, is the usual yield on good soil with clean 

cultivation. This yield gives about 1% to 134 tons of dry matter 

per acre, or as much as supplied by 12 to 14 tons of corn silage. 

At the Rothamsted (England) Experimental Station mangolds 
have been grown continuously on the same land for 27 years. 

The field was divided into eight plots, and careful study has been 

made of the feeding capacity of this crop. The results are pub- 
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lished in the Journal of the Royal Agricultural Society, a publi- 

cation not available to Maine farmers. The following summary 

of the results of these experiments on the continuous growth of 
mangolds for 27 years at Rothamsted is of great value to the 

practical farmer. 

“Mangolds can be grown continuously on the same land with- 
out injuring the tilth of the land or the health of the crop. 

“A liberal dressing of farmyard manure forms the best basis 
of the manure for mangolds. 

“The crop will further respond to considerable additions of 

active nitrogenous manures to the dung, particularly of nitrate 

of soda. 

“A free supply of potash salts is essential to the proper 

development of the mangold, hence a specific potash manuring 

is desirable even when dung is used in large quantities, and on a 

strong soil initially rich in potash. When nitrogenous manures 

are used in addition to dung, the potash salts should be increased 
pro rata, in order to maintain the health and feeding value of 

the crop and to bring it to maturity. 

“Tn conjunction with dung, phosphatic manure is hardly neces- 

sary and will give little appreciable return especially when the 
crop is grown in rotation. 

“As soluble alkaline salts are beneficial to the mangold crop, 

either as direct foods or economisers of potash, a dressing of salt 

should always be included among the manures for the mangold 

crop.” 
Based upon these findings a liberal dressing for mangolds 

would be about 5 cords of good stable manure, 500 ibs. nitrate 

ot soda, 500 ibs. sulphate or muriate of potash, and 200 tbs. of 

common salt per acre. 

May, 1903. 



FORAGE CROPS. 207 

FORAGE CROPS TO SUPPLEMENT SUMMER 

PASTURE AND WINTER HAY. 

Because of the long continued drouth the prospects are very 

unfavorable for the hay crop. While it is to be hoped that 
before this reaches the eye of the reader the drouth will have been 

broken by copious rain, many farmers will still need to grow 

special forage crops to supplement the summer pasturage or the 

winter’s hay. While Indian corn is the best forage plant for 

Maine, if a sufficient acreage has not been planted the season is 

so far advanced that other quicker growing plants can now be 

more advantageously used. 

Hungarian grass, German, Pearl and Japanese Millets, Rape, 

and on light warm soils Early Soy Beans, are the most desir- 

able. The smaller growing millets can be made into hay, the 

larger can be fed green or made into silage. Rape is valuable as 

a summer and fall feed for cattle, sheep, hogs and poultry. The 

Soy Bean is highly nitrogenous, but Maine is so far north as to 

make it a somewhat uncertain crop. Those who need to plant 

supplementary forage crops should send to the Secretary of 

Agriculture, Washington, D. C. (Do not inclose postage as the 

Department has free use of the mails), for the following 
Farmers’ Bulletins: 

No. to1. Millets. 

No. 164. Rape as a Forage Crop. 
No. 168. Pearl Millet. 

Do not send to the Maine Experiment Station for these publi- 

cations, as we cannot supply them. 

June, 1903. 
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SUGGESTIONS REGARDING INSECTICIDES. 

ARSENICAL AND NON-ARSENICAL POISONS. 

Paris green is the standard poison containing arsenic. ‘There 

are many brands in the market, none of which, according to our 

experience, are deficient in arsenic. As some brands contain 

uncombined arsenious acid, freshly slaked lime should always be 

applied with the Paris green unless it is used with Bordeaux 

mixture. Arsenate of lead is more expensive than Paris green, 

but adheres better to foliage. Four pounds of arsenate of lead 

carries about the same amount of arsenic as one pound of Paris 

green. 

Full directions for using Paris green and arsenate of lead for 

potatoes or orchards will be sent upon application to the Station. 

There are a number of insecticides on the market, such as 

Black Death, Dead Shot, English Bug Compound, Hammond’s 

Slug Shot, Kno-bug and Quick Death, that depend upon arsenic 

for their value as insecticides. These consist chiefly of Paris 

green (2 to 4 per cent) mixed with plaster, coal dust, or some 

other “filler,” and for practical purposes may be regarded as 

badly adulterated Paris green. Their cost per pound is consider- 

ably less than that of a pure Paris green, but the poison they carry 

costs the consumer from 5 to 10 times as much as it would if he 

were to buy a good green and mix it with the inert materials. 

While these goods are seldom labelled “Poison” they are, never- 

theless, poisonous and should be handled as carefully as Paris 

green and kept out of the way of children and animals. 

Bug Death is the only poison in at all common use which does 

not carry arsenic. It consists chiefly of oxide of zinc, and is a 

much less dangerous and active poison than any that carry 

arsenic. It requires from 35 to 50 pounds of Bug Death to do 

the work of one pound of Paris green. Its cost per pound is 

about one-third that of Paris green. 

Bulletin 87 of the Maine Experiment Station, which discusses 

these insecticides at considerable length, will be sent free to any 

resident of Maine on application. 

July, 1903. 



POOR “STAR BRAND’ COTTON SEED MEAL. 209 

POOR STAR BRAND” COTTON SEED MEAL. 

Since July 28, thirteen samplesof Star Brand Cotton seed meal, 

put out by Sledge and Wells, Memphis, Tenn., have been sent to 

the Station for analysis. Eleven of these samples were sent by 

the importers and were taken from as many cars. Because of 

the poor appearance of the goods, samples were sent to the 

Station and the company has refused to handle the meal. The 

other two samples were from the same locality. None of these 

goods had the appearance of prime cotton seed meal. Most of 

them were of poor color and full of hulls. Two of the samples 

carried a good deal of cotton and appeared “wooly.” Two of 

the samples carried 45 per cent protein, one carried 43 and the 

others carried from 35 to 40 per cent protein. None of them 

had the sweet nutty flavor characteristic of good cotton seed 

meal; some of the samples were tasteless, others had a bad taste, 

in two cases being bitter as if burned. While all or nearly all 

of these goods have been or will be shipped out of the State, and 

no low grade goods of other brands have been reported, users of 

cotton seed meal should be on the lookout for poor meal and in 

case of any doubt as to quality samples should be sent to the 

Experiment Station at Orono, where prompt analysis will be 

made, free of charge. 

August, 1903. 
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METEOROLOGICAL OBSERVATIONS. 

Lat. 40° 54’ 2” N. Lon. 68° 40’ 11” W. Elevation 150 feet. 

The instruments used at this Station are the same as those used 
in preceding years, and include: Wet and dry bulb ther- 

mometers ; maximum and minimum thermometers ; rain-gauge ; 

self-recording anemometer, vane, and barometer. ‘The observa- 

tions at Orono now form an almost unbroken record of thirty- 

five years. 

The month of March was the warmest reported for that month 

for 35 years, being 9.°43 above the mean of that period. The 

two succeeding months were also warmer than usual, and much 

early planting was done. April proved exceptionally dry, while 

in May less than three-fourth of an inch of rain fell. That the 

latter conditions were not confined to the immediate vicinity of 

Orono may be seen from the table given on page 212. Asa 
result of the drought, many early plantings failed to germinate, 

and when the growing season had fairly begun, the late frosts of 

May and June caused much damage. If the fall frosts had not 

been delayed beyond the usual time, many crops would have 

failed to mature. The rainfall for the year was nearly seven 

inches below the average. As a result, winter found but httle 

water in the ground and the rivers low. 

Alterations upon the Experiment Station building made it 

necessary to remove the anemometer during a part of September 

and October; for this reason the wind record for these months 

is incomplete and is not included in the following table. 
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REPORT OF THE TREASURER: 

Maine Agricultural Experiment Station in account with the United States 

appropriation, 1902-1903. 

DR. 

To receipts from the Treasurer of the United States as per appropria- 

tion for the fiscal year ending June 30, 1903, as per act of Congress 

approved March 2, 1887........ Sacha oee FITS Sra gate Senne ME MneOsOoE $15,000 00 

CR. 
By salaries: 

(a) . Director and administration Officers... .......e0. seereeees $2,557 14 

(Id) ES CLE TNLUCTS tative cereemecvelelelereleloleloletelslelelsteloreteleieveleislelicleletelsiel iiieicveletcleleleley= 3,500 00 

(c) Assistants to scientific staff..... ..... D0000 Dodo00DEG00000000 1,800 00 

(d) Special and temporary ServiCes....... .c+ 22 cccresseerenes 82 31 

ERO tellimertereteietetotstersireretevenieieratelexcievelrs d Boob asad DbOGO) do00R00b0BDO00 N00 ceo 7,989 45 

Labor: 

(a) Monthly employees ....... ..ccc. cov cccens sevecsecerccceree $1,050 00 

(b) Daily employees....... 0000000 S008 GoddD00d00000000 boondaD00N 758 42 

BIND eettereveteterctelsheteversioteveletcteveleratalatelsloteelejiclercistelstcleisieletelemicvevereisteveletelereielolsteteie mrcleteiere 1,808 42 

Publications....... po000D00000000 ‘adcDDbOO0GSSCDBD0C00Rn 60600 400000 G00 aso 606 22 75 

Postage and stationery........... 00: 000000000000000 p00 000G0G0dH0200000000000008 278 74 

IMPERE IG MNGL @PADXDES) Go gagaosocasgG0g00"0 Gossaouo O0090000 doODD00000» soEDdbG0K6 149 12 

Bigaii, Weis GuNGl WWWEIe GoodooK0500 cnOD0 66 oG0000d00 coDGDOOGODKOG0000 GoD CKKC 954 60 

Chemical supplies: 

(a) Chemicals..... .......... erat terlalerie elelctericicietelctelovresiieniielomelsiate $145 73 

(15) Owner sy ob ssosaconoase0a50 oondc0Ge00000000 oO000K800 GUODGC 32 2 

TOU cososadoao090000 oo0g000COUOGOs bnQb0DDNDODUDOUOOEODNON DoDDDEdS Hedoos 177 96 

Seeds, plants and sundry supplies: 

(a) Agricultural......... 2000000000006 000 ooCdDUDB0000GS |. GodD00008 $78 88 

(id)) LelortnlomllittirAlescoagons0d0000000000000: ONGDODCOD000h0d00000 ob0DD 328 12 

(€) Miscellaneous ...........eesece es ccce cece tec e eee e esses ceee 95 19 

IMO coo Gds09agd0000H O00 aG000000 sd000000900000 50000 0005 6000 douadade 502 14 

Fertilizers ......c.sccerceee cove 6400000: ‘d000066 d0007000 G00 DNDD GoOoDG0Gg0 CO4GS 142 80 

INSQCHES SWOT 6 oooconcss00b090000 GQ000% GDB00 G»D00000 odCgcodBB6GqR00 sog0ddeoca0 1,372 06 

JUATORDPY occoa Goocdocde dc 00000000000 ©0000 2000000000000 000000000000 9000 ondd0ode 276 93 

Tools, implements and MACHINETY .- cccreccecsee cessceerecccs coe crercccees 227 20 

Furniture and fixtures......... BO0Q00500 DOSG0OUGDGNOOND SHON GD008 GODDODDOOuCRDS 381 39 

SOIEMBITS ND OM FNS) scd500dG0000 ‘coDODGGDDODODODOOOCHODODOUNOSON Oe D00008 ce550 110 71 

Live stock: 

(D))) Cattle..-.0- ceo. Ft aR i Aap eM tc CA $100 00 
(@))  ROWINGAY 0odd0010d0000 00000000d00d0000 00) GODADbO aoodaousK4oDNN0N 71 00 

(2) SMINGIBIES scdo000 o00 daoqoebocdocasoubopodoOa oDoddG8000eW00 Hood 51 11 

WMO scodotcoosD0000000000000000 666 coed, Gu00 4.9000 000 go00000 sb) ond06 222 11 

Contingent expenses. ...... p00gdde0000 AeaDc00000G00 | GUdDSdd0OD60000 660 08 15 00 

Traveling expenses.. ..... G aDONODDD00GO0N GUDADDOd GOS00000000000 Matefoyetelsieteeieie 0 279 87 

LEeHUGbhoaS AAGl REORMUYS) GG500000G00000 oO0000 a0000 db0000aGdDD0000Gb0000 cHO0 000000 188 75 

OLA asc csssciaaen eau sein os BENS bert CURE Ces Han RU AG eee ToL ee $15,000 00 

ISAIAH K. STETSON, Treasurer. 
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1, the undersigned, duly appointed Auditor of the Corporation, do hereby 

certify thatI have examined the books of the Maine Agricultural Experiment 

Station for the fiscal year ending June 30, 1903, that I have found the same well 

kept and classified as above, and that the receipts for the year from the Treasurer 

of the United States are shown to have been $15,000.00, and the corresponding 

disbursements, $15,000.00; for all of which proper vouchers are on file and have 

been examined by me and found correct. 

And I further certify that the expenditures have been solely forthe purposes 

set forth in the act of Congress approved March 2, 1887. 

GEO. E. FELLOWS, Auditor. 

Maine Agricultural Experiment Station in account with “General Account” 

for the year ending June 30, 1903. 

DR. 

MOalancetromiI§$OlH 19sec cess ceteris wcee catenisecieie teeters c cielaereisists $28 06 

Sales of produce, fees, etc...... .....6- dehicraicieic vere wisterasie serve eeidietd 6,329 77 $6,357 83 

Cr. 

APIECE esos eoneas: Goosue SOOO AOOESOG. C SGoanboOctOcUmE dabodode | Pais YD 

LD ote hoosoeuosecasece a) Gdenconnentaccosuece auieoicleroitaterclcreretemata - --- 1,400 00 

Heat, light and water... .. Staiars BOO CA OUD ROE COC Rr OnSone sidan - 250 00 
Feeding stuffs......... e009 ODCOCeSE Bie DOSTORCOIOOCELS OF ext Machete 345 88 

SEVAVClING OXPENSeSseeescecicensen edece S000) POUUDOCOOS s/0i<\atelesieleta 158 89 

BUUGin ssAnGire paicsiceeaeeececeeee seme eeteeteels setie(slefsiticte soo. 1,299 00 

Balance'to:1903-190t' account. ..c. ces ose) oene aeeetaneceenees cence 120 86 6,357 83 

| 

a 
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