
Public Document No. 31

TWENTY-FIRST ANNUAL EEPORT

OF THE

MASSACHUSETTS AGRICULTURAL

EXPERIMENT STATION.

Part I.,

Being Part III. of the Forty-Sixth Annual Report

OF THE Massachusetts Agricultural College.

January, 1909.

BOSTON:

WEIGHT & POTTER PRINTING CO., STATE PRINTERS,

18 Post Office Square.

1909.





Public Document No. 31

TWENTY-FIRST ANNUAL REPORT

MASSACHUSETTS AGRICULTURAL

EXPERIMENT STATION.

Part L,

Being Part III. of the Forty-sixth Annual Report

OF THE Massachusetts Agricultural College.

Januaky, 1909.

BOSTON:

WRIGHT & POTTER PRINTING CO., STATE PRINTERS,

18 Post Office Square.

1909.



ArPKOVED BY

The State Board of Publication,



INTRODUCTION.

In accordance with the provisions of the act relative to the

publication of the rej^orts of the Massachusetts Agricultural

College, passed by the Legislature of 1908, the report of the

experiment station, which is a department of the college, is

presented this year in two parts. Part I. will contain papers

of a popular character and will be given wide circulation. Part

II. will contain the formal reports of the director, treasurer and

the heads of departments, and papers of a technical character,

giving the results of investigations carried on in the station.

This will be sent to agricultural colleges and experiment sta-

tions, and to workers in these institutions, as well as to libraries.

Part II. will be ]-)u1i]ished also in connection with the report

of the secretary of the State Board of Agriculture, and will

reach the general public through that channel.

WM. P. BEOOKS,
Director.
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MASSACHUSETTS

AGRICULTUllAL EXPERIMENT STATION

OF THE

MASSACHUSETTS AGRICULTURAL COLLEGE,

AMHERST, MASS.

TWENTY-FIRST ANNUAL REPORT.

Part I.

Summary of Leading Conclusions.

WM. P. BROOKS, DIRECTOR.

The papers published in this part of the annual report are

designed to present the results of observations and experiments

in brief popular form and without unnecessary use of technical

terms. The articles in('lu<lod treat a wide range of subjects,

and each aims to make the ]n-actical conclusions prominent.

The full list of subjects will be found in the table of contents,

and those interested in any subject treated should read the

entire article on that subject, but for the possible convenience

of those who " read while they run " the more important of the

conclusions presented may be summarized as follows :
—

1. Corn can be raised on fertilizers in ]\rassachusetts at a

cost considerably below the usual market price.

2. Wheat bran is a cheaper feed for milk ]n'oduction than

alfalfa meal at prevailing prices.

3. Alfalfa as a forage crop appears to be worth trial.
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4. Tankage may, with advantage, be used in rations for pigs,

and the better grades of dried blood, in small quantities, in

rations for horses, calves and cows.

5. Molasses may, with advantage, be used, in moderate

amounts, as food for cows, fattening cattle, horses and pigs.

C. Varieties of corn which mature in this climate are to be

preferred either for fodder or for ensilage to the very late

varieties.

7. Wet brewers' grains, when they can be fed fresh, may be

used with advantage, in moderate quantities, under some con-

ditions.

8. It is often possible to obtain a given amount of plant

food in desirable forms at lower cost by the purchase and home

mixture of materials than by the purchase of ready-mixed fer-

tilizers.

9. Gluten feeds sometimes contain free acid and aniline col-

oring matter, but probably not in such quantities as to be

directly injurious, although manufacturers are urged to take

steps, to remove acidity and to give up the practice of arti-

ficiallj' coloring such feeds.

10. Farmers should be on their guard against feeds which

contain weed seeds, whether ground or unground, although

they are especially undesirable if unground. Farmers should

also use great care in the purchase of grass seeds, which not

infrequently are imperfectly cleaned.

11. Subjecting commercial samples or even home-grown lots

of seeds to a thorough process of separation, for the rejection

of impurities and light, imperfect seeds, insures more perfect

germination and stronger and better seedlings.

12. Onion smut may be largely if not wholly prevented by the

formalin treatment. A machine with attachment for carrying

out this treatment is described and illustrated.

13. A fungous disease of greenhouse radishes has become

common. This can be prevented by sterilizing the soil.

14. It is probable that the injuries to greenhouse crops due

to eel worms can be prevented by abundant sub-irrigation.

15. Xeither lime nor formalin ap]died to the soil have pre-

vented damage to greenhouse crops from eel worms, but sterili-
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zation and freezing, if thorougli, are effective. The introduction

of trap crops, such as mustard or rape, is useful.

10. Weeds in walks, roadways, tennis courts, and poison ivy

about trees or near houses or walls, can be destroyed by the use

of arsenic compounds, among the most effective being arsenate

and arsenite of soda.

17. Many weeds can be destroyed by spraying the foliage

with a solution of sulfate of iron, while some of the commer-

cial preparations are effective weed killers.

18. Some of the insects most destructive to greenhouse crops

can be destroyed by fumigation with hydrocyanic acid gas, and

such fumigation should be carried on on clear nights without a

moon, or on cloudy nights at a house temperature of 55° to 65°,

followed by complete ventilation and a rather low temperature

in the house the next day.
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The Cost of a Bushel of Cokn.

WM. P. BROOKS, DIRECTOR.

The question is very frequently asked in this State whether

the 'farmer can afford to cultivate corn. The belief appears to

have been quite general for many years that corn can be pur-

chased more cheaply than grown. It is generally admitted

that our soils and climate are as a rule well suited to the crop,

but all over the State will be found landowners who are pur-

chasing corn to feed either to horses, cattle, hogs or poultry.

The results obtained in one of the fields of the experiment

station clearly demonstrate that corn can be produced at a cost

per acre considerably below the average purchase price. The

following brief account of the experiments will make this clear.

The Held in question contains 1 acre. This is divided into

four equal plots. One of these plots has produced twelve corn

crops during the last eighteen years. It has been seeded to

mixed timothy, redtop and clovers three times, the seed being

sown in the corn. In the years following seeding the plot has

been cut twice. The average yield for the six years, two crops

per year, has amounted to 4,88G pounds. For a number of

years at the outset corn was grown continuously, but the policy

followed during the past fourteen years has been to put the land

alternately into hay and corn, two years each.

Nature of ilie Soil. — The soil of this field is a medium

loam, consisting largely of very fine sand and silt. Soil of this

character extends to a depth of al)out 2 to 3 feet below the sur-

face, below which depth the subsoil is gravelly in character.

The gravel of the subsoil is of a type containing rather too small

a proportion of clay for road building. The subsoil, therefore,

permits perfect drainage. The surface soil, on the other hand,

is so fine in texture that it has good capacity to retain moisture,

and crops seldom suffer in dry weather. Previous to 1889 the
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field had been in grass for a nnml»Gr of years, and had been

used as a pasture. It would at that time produce about 30 to

40 bushels of shelled corn per acre, without manure or fer-

tilizer.

Fertilizers used. — There has been a little variation in the

fertilizers applied to the plot in different years, but throughout

the greater portion of the time the actual application per acre

has been as follows :
—

Pounds.

Nitrate of soda, 200

Diy ground fish, 200

Acid phosi^bate, 200

Muriate of potash, ....... 250

The market price of these fertilizers has varied somewhat

from year to year, but in the amounts used they have usually

cost from $15 to $18 per acre.

The Corn Crops produced. — The yields of corn on this

plot, under the above system of management and fertilization,

have varied from 29.15 bushels of sound shelled grain per

acre in 1893 to 90.23 bushels per acre in 1908. The yield in

189^ was much below the yield in any other year. This was

due in a large measure to the ravages of wire worms. The

average yield for the twelve years has amounted to 55.8 bushels

of shelled grain and 5,189 pounds of well-dried stover per

acre. The first two corn crops, 1891 and 1892, averaged at

the rate of 56.3 bushels of shelled grain and 4,013 pounds of

stover per acre. The last two corn crops, 1907 and 1908, have

averaged 72 bushels of sound shelled grain and 8,057 pounds

of stover per acre. The crop of last year was the heaviest

that the field has ever produced. This was no doubt due to

the fact that the season was exceptionally favorable for the

crop. The fact that the average crop of the past two years is

considerably greater than the average for the first tw^o years

makes it apparent that the fertility of the field is not declining.

Elements of Plant Food applied and reinoved. — A com-

parison of the total amounts of the leading plant food elements

applied to the soil and removed is of interest in connection

with the question as to what is the present condition of the soil,

as regards fertility, as compared with its condition at the time
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the experiments began. Supposing the substances applied and

the crops removed to have been of average composition, the

income and outgo of plant food elements per acre has been as

shown in the following table :
—

Plant Food Elements ai)plied and removed, per Acre.

Nitrogen (Pounds).
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the corn crops liave drawn upon the nitrogen compounds formed

when the clover roots and stubble decayed for a large proportion

of the needed sui)ply of this element.

The Labor Cost. — The acre of corn referred to in this dis-

cussion is laid out in plots, and is not managed under conditions

which have made it j)ossible to determine with any accuracy

what would be the actual cost of labor under the usual farm

conditions. The following estimate is based upon the labor

cost of producing a corn crop in fields of considerable size, suf-

ficiently free from obstructions to allow the free use of ma-

chinery :
—

Labor Cost of the Corn Crop per Acre.

Plowing-, ..........
Harrowing, three times,

Planting by machine, .......
Cultivating once with the harrow and twice with the weeder,

Cultivating with horse cultivator, three times, .

Cutting out weeds with hoes, once, .....
Cutting with harvester, and shocking-, ....
Husking- at 10 cents per bushel of shelled grain.

Total, $20 08

Additional Costs. — In addition to the fertilizer and labor

costs, we must include the following items :
—

For seed, $0 50

Annual tax on the value of the land, . . . . . . 1 50

Interest on the value of the land, 5 00

$2
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It is believed that all allowances in estimating the cost of corn

as grown in this field have been liberal. In many cases the fer-

tilizer has been purchased for considerably less than $18, and

can be so purchased for cash by the ordinary farmer. The labor

items are estimated at about what the farmer would be obliged

to pay for labor should he hire. The actual cost to the farmer

of team labor is undoubtedly less where he owns his own team.

Forty-five cents per bushel is much below the average price per

bushel at which corn is sold in our markets. It would seem,

therefore, to be perfectly clear that the farmer having land

suited to the croj) can in many cases much better afford to

raise corn than to purchase it. It is of course possible that in

some cases a man's land, capital and labor may be even more

profitably used in the production of other crops.

Conclusions. — These experiments clearly indicate :
—

1. That corn can be produced at a profit in Massachusetts.

2. That l)y the use of properly selected fertilizers and adop-

tion of a short rotation, making corn follow mixed grass and

clover, it appears to be unnecessary to use nitrogen fertilizers

in large amounts, at least on the better soils.

3. That the soil used in these experiments is not declining

in fertility, but, on the other hand, appears to be gradually

improving.

4. That both corn and hay can be profitably raised, at least

on soils of good physical characteristics, by the use of fertilizers

only.

5. The writer would not have the reader conclude that the

particular selection of fertilizers used throughout the greater

portion of the time during which this experiment has continued

will necessarily be the best under all conditions. Indeed, in

the light of all his previous experience in the selection of fer-

tilizers he would now be inclined to recommend the following

selection of materials as well suited for average conditions: —
to

I'ounds per Acre.

Nitrate of soda, 150

Dry ground fish, or hio'h-gi'adp tankage,

Acid i)hosphate, . . . . .

Basic slag meal, .....
High-grade sulfate of potash,

200

200

400

200
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The sulfate of potash and basic slag meal might with advan-

tage be mixed, and ap])lied in the autumn or very early spring.

The other materials should be mixed, applied after the prep-

aration of 'the soil is nearly finished and lightly harrowed in

just before planting the crop.
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Work in Animal Feeding.

BY J. B. LINDSEY.

Alfalfa Meal v. Wheat Bran.

The merits of alfalfa bay when early cut and well cured are

fully recognized by feeders of farm stock. Considerable alfalfa

bay is being ground, and offered both as a food for poultry and

as a substitute for wheat bran for dairy animals. The station

has made a study of the comparative merits of ground alfalfa

and bran for milk production, and briefly presents the results.

Composition of Alfalfa.

Alfalfa Meal
used in

Experiment.

Alfalfa Hay
for

Comparison.

Wheat Bran
for

Comparison.

Water (per cent.), .

Protein (per cent.),

Fat (per cent.),

Fil)er (percent.), .

Extract matter (per cent.),

Ash (percent.),

10.06

13.01

1.28

32.32

35.39

7.U4

9. 50

13.24

3.36

31.07

34.13

8.64

10.00

It;. 30

4.40

10.00

53.10

6.20

Alfalfa differs chemically from bran in containing rather

less protein, decidedly less extract matter and correspondingly

more fiber. Both have a high ash percentage, which renders

them well suited as food for young stock.

Orf/anic Matte?- digestible in 2,000 rounds.
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It will be seen that bran furnishes noticeably more digestible

protein, extract matter and fat than alfalfa; the latter has a

much larger' percentage of digestible fiber. Fiber is the least

desirable food nutrient to purchase, as it requires noticeably

more energy for its digestion than any of the other groups of

nutrients. Bran contains over 100 pounds more total di-

gestible nutrients to the ton, and, other things being equal,

should be regarded as a more economical food for milk pro-

duction.

Alfalfa Meal for Milk Production.

The station conducted an experiment with 6 milch cows,

and, from the results secured, concluded that pound for pound

wheat bran proved slightly superior to the alfalfa meal. Both

feeds act as slight laxatives and are well suited to dilute or dis-

tribute the heavy concentrates.

The Pennsylvania station made a similar experiment, and

stated: (a) "The results do not warrant the recommendation

of alfalfa meal as a substitute for wheat bran as a feed for

dairy cows at present market prices (bran, $20, alfalfa meal,

$23, per ton) ;
" (h) '' the alfalfa meal was less palatable, and

resulted in a decreased milk production in every case."

The writer can see no advantage in replacing bran by alfalfa

meal, for the reason that the quality of the latter, as measured

by the grade of the hay employed, is likely to vary considerably.

Late cut alfalfa has a low digestibility, and will prove decidedly

inferior to a good quality of bran.

AlfalFxV as a Forage Ceop.

For a number of years this department has had under obser-

vation a small lot of alfalfa (M? acre), growing upon a avoII-

drained, rather light loam. It has yielded from 3/4 to 4/4

tons of dry hay to the acre (15 per cent, water basis).

During the season of 1907 it was cut for the last time about

the middle of September. It did not grow as freely as usmil

thereafter, and went into the winter without as much of a

growth as usual with which to protect it. The early winter

being devoid of snow, the alfalfa was exposed most of the time

until well into January. A careful study of the field in the
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spring of 1908 made clear that from one-third to one-half of

the plants had died or had been serionsly weakened. During

the season (1908) the growth was cut three times; orchard

grass and couch or quick grass took the place of a large propor-

tion of the alfalfa, and comprised approximately one-half of

the yield, which was not weighed. "Winterkilling of alfalfa was

also experienced on other plats on the college farm. In spite

of the apparent tendency of alfalfa to kill out at intervals, it

is believed to be worthy of careful trial on well-drained farms

in Massachusetts, because of its heavy yields and value both as

a green fodder and as hay. (For method of seeding, fertilizing

and harvesting, see Bulletin Xo. 120, p. 37, and Circular Xo.

18, published by this station.)

Dried Blood and Tankage for Dairy Stock.

Tankage for animal feeding is prepared ^' from scraps of

meat of cattle and hogs (lungs, tendons, bones, etc.), cooked for

four hours in large steel tanks under 25 to 40 pounds' jires-

sure. . . . The tankage is then pressed, to remove the excess

of water and fat, after which the feed is dried and ground."

The highest grade contains from 50 to GO per cent, protein, 10

to 15 per cent, fat and 6 to 10 per cent, bone ash, and has a

noticeable odor. It is recommended chiefly as a supplement to

corn for feeding i)igs, in the proportion, by weight, of 1 part

tankage to 5 to 10 parts corn, and has been shown to be pro-

ductive of very satisfactory results. It seems probable that 1

part tankage to 5 parts corn could be fed to young pigs, and the

proportion of corn increased as the process of fattening took

place. This station fed Swift's digester tankage to cows in

place of twice the amount of high-grade distillers' grains, the

ration consisting of 4 pounds wheat middlings, 1 pound distil-

lers' grains and l^/o pounds tankage. The animals made no

objection to eating the tankage, in spite of its noticeable odor.

Frequent samples of milk Avere examined, both cold and at a

lukewarm temperature, but it was not possible to detect any

flavor or odor that could be attributed to the meat product. It

is not considered advisable, however, to feed such material to

dairy stock.

Di'iecl blood for feeding purposes is prepared by heating the

fresli l)lood (,r cattle and swine in large tanks at 212° F. The
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excess of water is removed from the coagulated mass by means

of heavy pressure, and it is then passed through steam driers

and eventually ground and bagged. As thus treated it appears

as ar friable powder of dark color and with only a slight odor.

For horses that are hard worked y^ to 1 pound daily of

dried blood, mixed with the corn, bran and oat ration, will

prove very satisfactory.

For calves, as a remedy against scours, the Kansas experi-

ment station recommends a teaspoonful of especially prepared

blood (soluble blood flour) added to each feeding of milk.

'For dairy stock the Massachusetts station has found dried

blood quite a satisfactory protein concentrate as compared with

cotton-seed meal.

The conclusions in this experiment were as follows:—
1. Dried blood contained about 85 per cent, protein, and

for cows in milk may be fed in amounts varying from 1 to 2

pounds daily, mixed vrith concentrates of vegetable origin. A
satisfactory combination for a day's ration for cows producing

10 quarts of milk may consist of 2 to 3 pounds wheat bran, 2

to 3 pounds corn or hominy meal and 1.5 pounds dried blood.

Other mixtures can be made containing blood as a substitute.

2. It is believed to be the part of economy to first utilize as

much as possible of the cattle blood product of the country as

an animal food, rather than to apply it directly as a fertilizer.

3. The present price of prepared blood, its lack of distribu-

tion in local markets and the ignorance of the consumer con-,

cerning its merits as a food have thus far prevented its general

use for feeding purposes.

]\Ioi-assp:s for Farm Stock.

In 1007 this station published Bulletin Xo. 118, bearing the

above title. Inasmuch as the edition is entirely exhausted, and

constant inquiries continue to be received concerning the use

of molasses as a food for farm animals, a very brief resume of

the bulletin may not be out of place.

Composition of Molasses.

The molasses offered for cattle feeding in New England is

the residue resulting from the extraction of sugar from the juice

of the sugar cane, and is imported from Porto Pico. It is
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composed of about 25 per cent, water, 6 to 7 per cent, ash, 2 to

3 per cent, crude protein, and the balance— 65 to 67 per cent.

— sugars and allied substances. The chief constituent of the

ash is potash (3 to 5 per cent.). The crude protein consists

largely of amid bodies, which do not serve the same purpose

as true protein. Fiber and fat are naturally not present.

Molasses has the same type of composition as corn meal, both

being low in protein and very high in carbohydrates. The dry

matter of molasses differs chemically from corn meal in con-

taining less protein with an inferior nutritive value, more ash,

and in having its extract matter in the form of sugars rather

than starch.

Relative Value of Molasses and Corn Meal.

Allowing a ton of Porto Ttico feed molasses to contain 1,100

pounds and a ton of corn meal to contain 1,470 pounds of di-

gestible organic matter, if the latter i*etailed at $30 a ton the

molasses would be worth $22.50 a ton, or molasses would have

75 per cent, of the value of corn meal as a source of digestible

carbohydrates.^

The Use of Molasses.

For Dairy Stocl-. — The station has conducted experiments

with molasses for dairv stock. The animals were in e'ood health

at the beginning of the experiments and no particularly favor-

able effect of the molasses was noted. A ration composed of 3

pounds wdieat bran, 1 pound cotton-seed meal and 3 pounds

molasses proved a desirable one. The molasses can be diluted

somewhat with water and mixed with the bran and cotton-seed

meal, or considerably diluted and sprinkled over the roughage,

or given in water as a drink. Being very deficient in protein

it must be fed with feeds rich in that ingredient, such as bran,

malt sprouts, brewers' dried grains, cotton-seed meal and gluten

feed. The writer would make the following general statement:

There is no particular advantage to he gained hy northern farm-

ers from the use of molasses as a food, for dairy stock in the

place of corn meal and similar carlioli ydrates. As an appetizer

1 Tlie partu'iilarly favorable effect which inolasses is siiiiposod to liavc upon the gem-nil

health of the aiiiinjil \h not incliidcrt in the above calculations; neither itoes the laek of iii"o-

tein as coniparetl with corn meal nor the extra cost and bother of handling molasses enter

into the calculations.
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/o?' cows out of condition, and for faciliiatiug the disposal of

unpalataJjle and inferior roughage and grain, 2 to 3 pounds of

molasses daily would undouhtedly prove helpful and economical.

For fattening Cattle. — Some 3 pounds daily of molasses

may Lc fed advantageously, especially during the finishing

process, when the appetite is likely to prove fickle. The object

at such time should be to make the food especially palatable and

thus induce a maximum consumption, and also to secure a

bright, sleek appearance.

For Horses. — Molasses is fed to a considerable extent both

in Germany and France, and most feeders consider it a valuable

addition to the daily ration. As a result of experience and a

review of the work of others the following opinion is expressed

relative to the place of molasses in the nutrition of horses: In

spite of tlie many reports favorable to the use of molasses for

horses, the writer is not inclined to recommend to northern

farmers its indiscriminate use in place of the cereals and their

hy-products. As an appetizer and tonic for horses out of con-

dition, as a colic preventive and for improving the palatahility

of rations, 2 to 3 pounds daily of molasses would undouhtedly

prove productive of satisfactory results.

Rations containing Molasses.

1.— Nicolas (French Origin). ^

Grain hulls, . . . .13 pounds.

I>ran and shorts, . . .13 pounds.

Molasses, ..... 3 pounds.2

Water, 6 quarts.

5.S

Dried brewers' grains, . . 5 pounds.
Hominy feed 5 pounds.

IMolasses, 2 iiounds.^

Hay, 1.5 to IS pounds.

5.3

Cracked corn.

Wheat hrau,

JMolasscs, .

Hay, . .

. 6 i)0uuds.

. 4 pounds.

. '2 ])0unds.2

15 to 18 jiouuds.

2. — Nicolas {French Origin),^

Grain hulls 13 pounds.
Bran and shorts,

Crushed oats,

Molasses, .

Water,

Crushed oats.

Cracked corn,

IMolasses, .

Hay, . .

Hominy feed.

Gluten feed.

Molasses, .

Hay, . .

J. 3

(7.3

4.5 jjounds.

G.5 pounds.

. 3 i)Ound8.2

f) quarts.

. 5 ])Ounds.

. 5 jjounds.

2 pounds.

2

1.") to IS jiounds.

7 jiounds.

. 3 jiounds.

. 2 jiouiids.'

. 15 to IS pounds.

1 Tlie grain laills arc si)rt'ad uiion the llooi-, sprinkled and mixed with onc-lialf of the

molasses (each i)ound of molasses is diluted with 2 (piarts of water). The bran and shorts

arc mixed in, after which the balance of the molasses, dissolved iu water is sprinkled over
the mass, which is once moie mixed and is then ready for use.

2 A (piart of molasses weiglis about 3 |)0uuds
3 Suggested by Lindscy for horses weighing 1,200 ))ound3 and doing moderate farm

work. Grain can be increased if work is strenuous, and hay somewhat reduced.
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For Pigs. — If molasses is used for the nutrition of pigs it

must be mixed with foods reasonably rich in protein. If skim

milk is not available, a combination by weight of 2 ])arts bran,

1 part gluten feed, 1 part corn meal and 1 part molasses, or 1

part tankage, 4 parts corn meal and 1 jiart molasses ought to

prove satisfactory. It is not believed there is any particular

advantage under ordinarv conditions for the northern farmer

to employ molasses for pig feeding other than as an appetizer.

About 1 pound daily of cane molasses per 100 pounds live

weight is the usual amount. A few ounces daily should be fed

at first and the amount gradually increased.

Eureka Silage Corx.

Eureka silage corn, a large southern dent, is considerably

used by farmers in jNIassachusetts for silage purposes and is

especially recommended by a large agricultural warehouse.

During the season of 1903 and 100-1 the station studied the

value of this corn on its own grounds, and in its report^ of the

two years' trials drew the following general conclusions: —
1. The corn grew to a height of 13 or more feet, and when

cut (Sei)tember 15) the ears were just forming. It contained

some 6 per cent, more water than Pride of the Xorth (a medium

dent that will mature its ears in our latitude), noticeably more

ash and fiber, and much less starchy matter. The analysis in-

dicated a very immature condition. The field-cured fodder con-

tained some C9 per cent, of water, against 38 per cent, found

in Pride of the Xorth under similar conditions.

2. The Eureka did not yield any larger ])roportion of leaves

than did the other variety. Of the entire plant, 07 per cent,

were stalk, as compared with 47 per cent, from the Pride of

the North.

3. While the Eureka produced one-third more weight of

green material to the acre than did the other variety, the latter

contained nearly as much actual food material. The excess

of yield of Eureka green coi-n, therefore, consisted of water. As

a result of the inquiry the northern farmer was advised not

to grow such late sorts as the Eureka, but to hold fast to those

1 Eighteenth rci^ort of Hie Hatcli Experiment Station, pp. 86-93.
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varieties that would reach maturity not later than September

10 to 15.

The writer was criticised at the time, it being claimed because

"of the lack of height of the corn (13 feet) that the land on

which the corn was grown was not sufficiently supplied with

j)lant food, and that the Eureka did mature its ears in central

and southern Massachusetts. In order partly to answer these

criticisms the station has grown the Eureka during the years

1907 and 1908. The land, in a fair state of fertility, was

dressed with manure at the rate of 6 cords to the acre, and in

addition a very liberal application of commercial fertilizer was

made. In neither season was it possible to mature the corn

on the station grounds. The corn reached about the usual

height, silked, and the ears were forming and showed kernels

about September 15. The ears form very near the top of the

stalk, which is not a desirable feature. The writer does not

question the veracity of parties who state that in central and

southern Massachusetts fields of this corn have produced more

or less matured ears. It is his belief, however, in view of

the coarseness and general immaturity of the plant under

average conditions, that it is not a desirable corn for Massa-

chusetts dairymen to grow. The farmer will do far better to

l^lant Teaming, Rustler's Minnesota dent, Pride of the North,

Longfellow and Sanford White. Such varieties will undergo

less fermentation and decomposition in the silo and will yield a

less sour and more nutritive silage.

Wet Breweks' Grains.

Wet brewers' grains contain 75 to 77 pounds of water in

100, and are practically all sold to farmers living in the imme-

diate vicinity of the brewery, at prices ranging from 10 to 13

cents a bushel. Assuming that 33 bushels weigh a ton, the cost

would be from $3.30 to $4 at the brewery, to which the cost of

cartage should be added. Four tons wet grains contain nutri-

tive material equivalent to that found in 1 ton dry grains, or in

1.1 tons wheat bran, or in % ton gluten feed. With this data

at hand, the purchaser of this material can calculate at what
price he can secure an equal amount of nutrients in the various

dry feed stuffs. The writer has not had any experience in feed-
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ing wet grains, but believes that 25 pounds is a fair allowance

daily for average-sized cows.^ In addition, 2 to 4 pounds dry

grain may be fed daily, such as a mixture of equal parts by

weight of (1) mixed wheat feed and gluten feed, (2) wheat

bran and fine middlings, or (3) wheat bran and corn meal.

The succulency of the w^et grains is a factor not to be over-

looked in estimating the value of the feed. It is not believed

that the wet brewers' grains are an objectionable feed stuff when

fed in a fresh condition and in moderate quantities. It must be

remembered, however, that they are likely to spoil easily,

excepting when the temperature is low, and the partly decom-

posed grains would not be considered suitable for producing

first-class milk. When milk is intended for the use of infants,

young children or invalids, it is better not to use the wet grains.

1 It is understood that 50 or more pounds are frequently fed dailj'. It is believed, liow-

ever, that the smaller quantity is preferable when the grains are fed continuously aud it is

desired to retain the same animals in the herd from year to year.
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Sour and Colored Gluten Feeds.

BY P. H. SMITH.

Gluten feed is, excepting the germ, the residnal ]n'oduct in

the manufacture of starch and glucose from corn. It is used

extensively in dairy rations, its sales being probably second

only to those of the wheat by-products. During the past season

considerable agitation has been caused by the condition of cer-

tain shipments of gluten feed, which had not only a decidedly

acid taste but were found upon examination to have been col-

tored with an aniline dye. The experiment station has, through

Mr. P. V. .Goldsmith, made a somewhat extended investigation

of the gluten feed found on the Massachusetts market, both as

to acidity and coloring.^ Some lots of feed were, if at all, only

slightly sour ; others were so sharply acid to the taste as to be

considered unpalatable. As a very dilute solution of sulfurous

acid is used to soften the corn before separating the starch, it

seemed probable that the sour taste was largely due to this acid.

On examination, however, it was found that neither sulfurous

nor sulfuric acid was present in sufficient quantities to account

for all the acid found. In the light of the evidence now at hand

it is believed that the acidity is due principally to the salts

of phosphorus, and that sulfurous acid and the sulfites are

present in such minute traces as not to be considered harmful.

It is not thought that the amount of acid present is in any way
injurious to animals. It is believed, however, that a more

satisfactory product would result if, before placing on the mar-

ket, the feed were treated in such a way as to leave only a

minimum amount of acid evident to the taste.

Coloring Matter. — Some 80 per cent, of the gluten feeds on

the market were fonud to be artificially colored with an aniline

1 See Pnrt II, of the report of this station, published under separate coyer.



28 EXPERIMENT STATION. [Jan.

dye. The manufacturers claim that coloring matter is added

for two reasons: (1) to make the feed more attractive, and (2),

as both white and vellow corn are used, it is necessary to resort

to coloring in order to obtain a uniform product. The color

in gluten feed is present in only minute traces, and, while it

may not be injurious, the practice of coloring is believed to be

unnecessary. Buyers are urged to be governed largely by the

guarantee and taste and less by the color in purchasing gluten

feeds.
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Weed Seeds in Feed Stuffs.

BY p. H. SMITH.

Screenings are composed of the light, immature grain sepa-

rated from the good grain in the process of winnowing, to-

gether with such dirt, chaff, straw and weed seeds as may be

present in the grain as it comes from the field. It is quite

obvious that screenings may be of a very uncertain character,

depending upon the kind of seed making up the mixture, and

also upon the amount of other foreign matter in the grain as

received. Screenings are used with some success as a food for

sheep. An increasing amount of screenings is being used,

especially as a component of molasses feeds, and occasionally

with wheat middlings and other prepared cattle feeds. Flax

screenings have been ground and put on the market as flax feed.

While screenings are a legitimate by-product and of some feed-

ing value, they are inferior to the grains from which they are

derived, and much inferior to the high-grade protein concen-

trates. Their addition to any prepared feed can only tend to

cheapen it, and any feed on the market which contains any

considerable proportion of screenings should sell for a consid-

erably lower figure than the ruling price for standard goods.

Their use is objectionable for the following reasons: —
1. They are unpalatable, many of the weed seeds found in

screenings being decidedly bitter.

2. They are likely to carry considerable fiber, due to the

presence of straw, chaff and to the tough hulls of the weed

seeds. This fiber tends to decrease their digestibility.

3. They are a prolific source of weeds on the farm.

4. They are not usually sold on their merits, but are offered

in disguise by being mixed with feeds of better quality.



30 EXPERIMENT STATION. [Jan.

5. Tlie price asked for such feeds at retail is quite out of

proportion to the original cost. Manufacturers of molasses

feeds are attempting, in some instances, to destroy the germinat-

ing power of the seeds by grinding. Farmers, is it good busi-

ness policy to buy weed seeds? Why carry coals to Newcastle!



1909.] PUBLIC DOCUMENT— No. 31. 31

Common Weed Seeds in Grass Seed and

Cattle Foods.

BY G. H. CHAPMAN.

During the past two years the wi-iter has had occasion to

examine numerous samples of commercial feed stuffs and grass

seed for the purpose of identifying the various weed seeds con-

tained in them. The cattle feeds were examined for the De-

partment of Plant and Animal Chemistry, which is charged

with the execution of the feed law. The grass seeds tested

were mostly from samples sent by farmers and others. In the

case of the cattle feeds the seeds partly ground and partly whole

were added usually in the form of grain screenings, while those

contained in commercial grass seed are accounted for by im-

proper cleaning. Samples of wool waste used for fertilizer

purposes have been found to contain a considerable variety of

weed seeds, such as clotbur, bur clover, species of medicago,

alfalfa, rag-weed, plantain, red clover, wild turnip, corn-cockle,

etc. A person buying such a product should be very careful

to treat it with something which will destroy the germinating

power of the seeds before using it on the land. Treatment

with dilute sulfuric acid or some such reagent might be recom-

mended, but it is an open question as to the economy of such

a proceeding.

Some of the weed seeds found in foods and seeds are harm-

less, but by far the greater number are noxious, and not only

likely to choke out useful plants and grasses, but in themselves

are injurious to cattle when eaten in any large quantity. These,

however, are easily distinguished, and a description of them

will be given later. A great many of the weed seeds found in

cattle foods are undoubtedly digested and their germinative

power destroyed, but some of the varieties with thick, hard cell
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walls will pass through the digestive tract uniDJured and later

germinate.

The principal weed seeds found were as follows : corn-cockle,

charlock, Jimson weed, wild turnip, rib grass, broad-leaved

plantain, bindweed, lady's thumb, bouncing Bet, ragweed, medi-

cago, lamb's-quarters, green and yellow foxtail, curled dock,

bitter dock, crab grass, pigweed, darnel, clotbur, bur clover,

dodder, and occasionally others. Nearly all of the weeds men-

tioned above may be classed as noxious, and are a menace to

any farm. Three of them— corn-cockle, darnel and Jimson

weed— are harmful to cattle on account of the alkaloidal prin-

ciples they contain, and are poisonous to animals when eaten by

them in large quantities.

A detailed description of several of the more commonly oc-

curring weed seeds is given below, by use of which it is hoped

the reader may identify them when present in a feed or in

grass seed.

Charlock or Wild Mustard (Sinapis arvensis, L.).

—

Wild mustard is very often found in feeds and occasionally in

grass seeds. In appearance it is similar to rape seed, but much

smaller. It is a deep brown to dull black in color, and nearly

spherical in shape, and under a reading glass or hand lens the

surface of the seed appears smooth. In size the seed is about

Me of an inch or less in diameter. When growing in the field it

is easily recognized by its bright yellow flowers.

CoR^^-cocKLE, Cockle (Agrosiemma gitJiago, L.). — This

seed is very often found in feed stuffs, and when present in any

great number is injurious to cattle on account of the poisonous

alkaloid, sapotoxin, which it contains. The seed is roughly kid-

ney shaped, resembling " a rolled up caterpillar." In size the

seed is from Kg to %6 of an inch in diameter, and in color varies

from brownish black to dead black. The surface is rough, and

to the naked eye there seem to be parallel rows of minute

projections over the whole seed. When cut open the seed is

found to be filled with a mealy white substance, forming a

strong contrast to the black outside covering.

Jimson Weed, Jamestown Weed (Datura siramonium, L.).

— This weed is occasionally found as an impurity in commer-

cial products, and is very harmful to animal life on account of
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the poisonous principle it contains. It is, however, a very easy

matter to identify this seed when found, as its markings are

ChlARLOCK

CORN „,.,.,^,

COCKLE^*^ JIMSONWEEO
DODDER

RIB GRMSS BRACTED
PLANTAIN BIN DWEED

LADY'S
THUMB

BOUNCING BET
GREEN YELLOW

FOXTAIL

LAMB'S
QURF^TERS SH E1£I P

CURLED DOCK BlTTEP.3Qp^p^^j_
DOCK

Common Weed Seeds, magnified aljout Ten -Diameters.

characteristic. It is from Vs to %6 of an inch long and about

three-fourths as broad; shaped very much like a small lima
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bean. Its color varies from brown to black, and to the eye the

surface appears to be covered with small depressions of a roughly

pentagonal form, which give a wrinkled appearance to the seed.

This troublesome weed seed is, however, very seldom found.

Rib Grass {Flantago lanceolaia, L.). — The seeds of this as

well as of other varieties of plantain are very often found in

grass seeds as well as in commercial feed stuffs, but each is so

different in appearance that it is easy to recognize them, either

with the naked eye or by the help of a hand lens. The seed of

Plantago lanceolaia is shaped very much like a blunt, double-

ended canoe, the convex side being shiny brown to black in color,

and the concave side a little lighter as a rule. The seeds are

about Me of an inch in length. There is in this variety no trans-

verse line crossing the back of the seed.

Bkacted Plantain" {Plantago aristata, L.). — The seeds of

this variety of plantain are somewhat larger than those of the

rib grass but are of much the same shape, i.e., canoe shaped, but

are flatter. They vary in length from %2 to /^ of an inch, and

on the concave side are distinctly marked with a concentric ring

of light color enclosing an inner portion of a grayish white

color. They are brown on the convex side, and this side is

marked with a slight transverse depression, which is usually

visible to the naked eye and which is easily distinguished under

the hand lens.

Bindweed, Wild Buckwheat {Polygonum convolvulus, L.).

— This weed seed is probably the one that occurs most fre-

quently as an adulterant and impurity in feeds and grass seeds.

It is shaped like the seed of buckwheat, but is smaller, never

being over % of an inch long. In color the seed is jet black or

sometimes brownish black. Under the lens the seed appears to

be covered with very minute projections, giving it a roughened

apjDearance.

Lady's Thumb, Smaetweed {Polygonum persicaria, L.).

—

This seed belongs to the same family as the one just described,

and is often found as an impurity in grass seeds, etc. In shape

it is much like a flattened buckwheat seed, having two distinct

sides instead of three. In color it varies from dark, glossy

brown to black, and the surface is very smooth. The seed is
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about ViQ of au inch in length and has a width of about three-

fourths its length.

Bouncing Bet {Saponaria officinalis, L.). — This seed is

flattened, somewhat disk shaped, resembling a lima bean, and

of a dull black color. In size it varies from Yiq to %2 of an

inch in length. Under the hand lens the surface can be seen to

be covered with minute projections arranged in more or less

parallel rows along the long axis of the seed.

Green and Yellow Foxtail (Chcetochloa viridis and C.

glauca, L.). — The seeds of the two varieties are different in

size, although both have the same general appearance. The

seeds of both are flat on one side and very convex on the other.

In shape they resemble a double-ended canoe. They are usually

a little less than ^g of an inch long. The seeds of the yellow fox-

tail are usually somewhat larger and less convex than those of

the green, and the color of the seed is somewhat different. The

seeds of glauca are greenish yellow in color, while those of

viridis are from pale green to light brown in color. Under the

hand lens the convex side of the seeds is seen to be covered with

transverse wrinkles, which are much more prominent in glauca

than in the other.

Lamb's-quarters, Pigweed, Goosefoot (Chenopodium al-

hum, L.). — This seed is usually found whole, and on account

of its very similar appearance is likely to be confounded with

the true pigweeds. It is double convex in shape, and its diam-

eter is usually a little less than Yxq of an inch. In color it is a"

glossy black. Very often it is found incased in the hull or cover

in which it grows ; it is then gray in color, but has the same gen-

eral shape as the seed itself. By rubbing between the fingers

the covering may be removed and the shiny black seed exposed.

Curled Dock (Rumex crispus, L.). — The seeds of the

docks and sorrels are often found in grass seeds but are so

well known to most people that only a brief description of

them will be given here. The seed of the curled dock is a

little larger than that of the sorrel, being about %2 of an inch

long, and is shaped very much like buckwheat, but is relatively

rather broader at the base. In color the seed is a beautiful,

glossy, reddish brown.
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Bitter Dock (Rumex ohtusifolium, L.). — The seeds of the

bitter dock are very similar to those of curled dock, but are a

little narrower at the base. In color they are lighter, more of

a grayish brown, and are not so glossy as those of the curled

dock.

Sheep Sokrel {Riimex acetosella, L.). — This seed is

shaped like that of buckwheat, but is not nearly so large, meas-

uring only about Via of an inch in length. In color the seed

is dull reddish bro-wn. Under the hand lens the surface shows

rough, being covered with numerous small ridges and projec-

tions.

Dodder (Cuscuta sp.). — The last seed which we shall take

up in this article is that most noxious of all weeds, namely

dodder. This is a parasite form and chokes out all other growth

when well established. The seeds are very small, more or less

globular and of a light yellow or buff color. No other seed is

likely to be confounded with it, as it is smaller than any of the

clovers, and no other resembles it closely.

It is realized that the foregoing descriptions are meager, but

they are as simple and as full as possible without going into

the microscopical characteristics of each seed. Only a few of

the more commonly occurring weed seeds have been described

as lack of space j^revents a description of the numerous others

found in commercial products.
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Brief jNotes on the Weeds of Massachusetts.

BY G. E. STONE.

There is considerable historical data concerning the introduc-

tion of weeds and foreign plants in Massachusetts. Josselyn in

1672 mentions as many as forty species of European weeds

which had become more or less well established in New England

at that time. Some of the plants which he described were so

thoroughly naturalized that it was doubtful in some cases

whether they were indigenous or not, and this was particularly

true of plantain and white clover, which followed the footsteps

of the new colonists so closely.

In 1783 Dr. Cutler enumerated over sixty introduced plants

to be found in New England, and Dr. Bigelow in 1814-, in his

" Florula Bostoniensis," mentioned over eighty, while in 1840

the number had nearly doubled, and at the present time there

are about six hundred foreign plants which have been recorded

as found growing here and there in Massachusetts. From this

it appears that the number of introduced plants has increased

quite rapidly, and while a number of them are confined to

dumps, and have shown little tendency as yet to become estab-

lished, they deserve to be watched, as the history of some intro-

duced plants teaches us that they are capable of remaining

dormant for long periods and then suddenly becoming pests.

The golden hawkweed or paint-brush is an excellent illustration

of a plant of this description, since this species has existed in

New England for many years, and only comparatively recently

has spread to any extent, but is now becoming a nuisance. On
the other hand, the Russian thistle, which became disseminated

over a large territory a few years ago, and which caused much
concern among farmers, is seldom referred to at the present

day.

The introduction of foreign plants is constantly increasing.
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and will continue to increase, owing to our more extended com-

mercial relations with foreign countries. The only possible

way to check it is to restrict commercial enterprise, which it is

needless to say is an absurd proposition. At the present day we

import one thousand plants from foreign countries where years

ago only one was imported, and there is scarcely any section of

the globe with which we have not commercial relations.

The wool imported into our State comes from many sources,

and the wool waste, containing many foreign seeds, when thrown

out on dumps is responsible for many of our foreign plants. A
large number of manufacturers import their raw material, and

railroads are common carriers of weed seeds. Plants of this

description are sent to the station every year for identification,

and it is our purpose to have these preserved in the State herba-

rium, located at the college. Records are also kept of these

foreign plants for future reference.

Our weeds may be conveniently divided into the follow-

ing classes: first, those which are common to lawns, such as

dandelions, plantain, moneywort, etc. Second, those which are

common to grass lands, such as the white daisy, dock, sorrel,

wild carrot, witch grass, golden hawkweed, etc. Third, those

which are found in cultivated fields and gardens, like chick-

weed, pursley, shepherd's purse, etc. Fourth, those found on

roadsides and dumps, like burdock, ragweed and various others,

many of which are recent introductions. Eifth, those which are

common to pastures, often native plants, like sweet fern, etc.

Einally, the so-called native weeds, which under modern condi-

tions find favorable opportunities for growth. There is a con-

siderable number of the latter class which adapt themselves to

open places, roadsides, etc., and which are often troublesome in

fields. Many of these plants arc undesirable, that is, they are

often found growing where they are not wanted, and in this

sense are weeds. As an illustration of this type of plant may
be mentioned Potentilla frnUcosa, L., a native plant which often

becomes very troublesome in pastures in western Massachusetts.

Dr. R. M. Harper^ has recently given a tentative list of the

so-called native weeds which he has observed growing in south-

ern New England. The large open spaces which now prevail

J Torrey Bulletin, 190S.
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are undoubtedly the principal factors responsible for this class

becoming more common than formerly, and the changed condi-

tions of the soil, brought about by the constant deforestation

and cultivation, which have been the means of changing the

humus and water-retaining capacity of the soil, are also respon-

sible for the present distribution of many of our plants.
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Results of Seed Separation.

BY G. E. STONE.

The following tables show the results of some seed separation

tests made the past year. In the case of the parsnip seed, in

Table I., the seeds were cleaned, jnst as they came from the

field, with a winnowing machine, and were separated into four

different grades. The chaff and very small, imperfect seeds

were discarded and the three remaining grades tested. Two
hundred seeds of each grade were planted, with the following

results :

—

Table I.— Experiment with Sc^
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Table II. — SJwiving Results of
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Examination of Onion Seeds for Fungous
Spokes.

BY G. E. STONE.

In connection with our work in separating onion seed occa-

sional microscopical examinations were made of the filtered

residue from the seeds washed with hot water. Onions are

affected with various fungous diseases, and this examination was

therefore made for the purpose of determining what likelihood

there is of onion seed contaminating the soil with smut spores

;

or, in other words, acting as agents of infection.

The few examinations of seeds made show that there is much

foreign material adhering to them, and we found in all in-

stances numerous spores of onion smut and rust.

We hope to make a more extensive examination of onion

seeds in the coming spring, and if necessary shall give some

attention to methods of ridding seeds of infectious material

before they are planted.
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Bacterial Kot of Cabbage and Cauliflower.

BV G. E. STONK.

Severe outbreaks of this disease occur more often than for-

merly in IMassacbnsetts, and are often responsible for much loss.

The disease is cbaracterized by a rotting of the bead, wbicb

eventually becomes a slimy mass.

Little or no attempt bas been made to prevent tbis disease,

and tbe writer recommends tbat more attention be ffiven to tbe

rotation of crops. Another remedy consists in treating the seed

with formalin for fifteen minutes, at the rate of 1 pound (1

pint) to 20 gallons of water.
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CiiowN Gall.

BY 0. E. STONE.

The crown gall, which occurs on fruit trees and sonic other

l^lants, and which has been more common in other sections than

here, has been noted from time to time in this State. The last

two or three years much of the young stock in the college nurs-

ery has been infected, necessitating the destruction of quite a

large number of nursery trees. These trees were growing on

Doucin and Paradise stock and in some cases native stock has

shown infection. Much of the stock imported from other States

seemed to be infected with crown gall, and it is also known that

much of the EYiropcan stock is in a similar if not worse con-

dition.

When peach stones have been planted directly in the soil,

and the stock budded upon the seedlings, infection has followed,

and this is also true of seedling apple stock, apparently indicat-

ing that some of our soils harbor the germs of this disease.

Very little is known concerning remedies for this trouble;

neither is the full life history of the organism well understood,

but investigations of both are being made.
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The Preservation of Maple Syrup.

BY G. E. STONE.

Those who delight in the fresh and delicions flavor of new

maple syrup, and who care little for the fermented product,

will be interested in the fact that by the simple process of steril-

ization much of the flavor is retained indefinitely.

The writer often receives complaints in regard to the fer-

mentation and loss of flavor of maple syruj), and for some years

has sterilized it, with good results. There is much diflerence

in the specific gravity of the syrup sold, some grades spoiling

more quickly than others.

The fermentation of maple syrup is evidently due to the fact

that it becomes contaminated with organisms, and bv steriliza-

tion its freshness is retained. The ordinary blue molds— Peni-

cillium glaiicum. Link, aud Aspergillus glaucus, de Bary,—
are occasionally found growing in maple syrup, and one year

we found a number of flasks contaminated with Penicillium

hrevicaule, Sacc.

There is almost no limit to the amount of sugar which some

organisms will tolerate. HeahP and Poole ^ have recently dis-

covered a species of Torula in maple syrup, and their experi-

ments have shown that this species is capable of growing in a

75 per cent, solution of sugar.

> Twenty first report of the Neltraska Agricultural Exi)erinK)nt Statiou.
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Onion Rot.

BY G. E. STONE.

In some sections much damasre is occasionally done to onions

by the disease known as onion rot. Sometimes one-third or

more of the crop is destroyed, occasionally the whole, but in

most instances a much smaller percentage would represent the

loss. The diseased onions examined by us are generally af-

fected with either Botrytis or a species of bacteria and some-

times with both. The symptoms caused by both these organisms

are characteristic, and easily recognized by careful observers.

The rot may be distinguished in the field, but develops further

in storage, so that care should be taken to destroy the infected

onions before storing, if possible.

Some varieties of onions are said to be more susceptible to

the rot than others, and according to our observations unfavor-

able seasonal conditions induce the rot. The location of the

field is also an important feature, as well as the nature of the

soil on which the onions are grown.

Onion rot appears to be less jirevalent in dry than in moist

soil, and we have observed some features which would indicate

that it is not so severe on soil to wdiich commercial fertilizers

are applied, and which are, in consequence, deficient in organic

matter, as on soil fertilized with stable manure, and containing

more organic matter.

Onion rot was severe in some fields in 1907, resulting in

considerable loss. The summer of 1907 was very dry, but from

the latter part of August on an unusual amount of rain fell,

which undoubtedly increased the susceptibility of the crop to

this disease. On the other hand, the unusually severe drought

of the past summer and fall has no doubt been responsible for

the decrease in the amount of the rot.
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There appears to be at pvesent no outdoor treatment for this

trouble other than by obviating the conditions which favor the

rot. Some growers may associate this rot with that caused by

smut, but the rot caused by bacteria and Botrytis is quite dis-

tinct, and shoukl not be confounded with the smut.
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Onion Smut.

BY G. E. STONE.

Onion smut is known to be a verv formidable disease in cer-

tain sections of the United States, in some localities onion

growing having been abandoned on account of its prevalence.

It has not occurred so seriouslv in the Coimecticut vallev in

this State, where a large i)roportion of our onions are grown.

Onion smut has been known in J^Iassachusetts for many years,

Mr. Benjamin P. Ware having referred to the injury caused Iw

it in the Massachusetts State Board of Agriculture report for

18G9 and 1870. The disease appears to be on the increase now

in the Connecticut valley and onion growers are making efforts

to combat it. It is known that the critical period for infection

occurs in the early or seedling stage of the plants, and for this

reason onion " sets " are immune to the disease. The smut on

the young plants forms dark-colored or sooty masses, and on the

older, mature specimens it is very conspicuous. Since infection

takes place in the early stages of the seedlings, any method which

will kill the smut spores which happen to be attached to the

seed or are dormant in the soil will prove beneficial. The for-

malin treatment is cheap and efficient, niid when smut is trou-

blesome this remedy should be applied.

The past year we have devised a simple and inexpensive

formalin drip which can easily be attached to any onion sower,

treating the seed in the drills. The tank which carries the

formalin is made of copper, although other metal will answer

as well, and the one we have constructed for our purpose is 12

inches long and 7 inches high and holds 1 gallon. It can be

made larger if necessary, and it is so simple that any tinsmith

can construct it. It has an opening at the top, with a cover,

and a flexible block tin tube provided with a wheel valve is at-

tached to tli<' biittoiii :iiid I'ciiiilatos the flow of tlio foviiialin (see





Fig. 2.— Showing Copper Tank
with Flexible Block Tin Tube
and Valve.

Fig. 1.— Showing a Formalin Drip attached to a Planet Junior

Seed Sower.
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Figs. 1 and '2). The flexible tube allows an easy adjustment,

by Avbicli means the formalin drip can be directed wher-

ever needed. The shape of the tank is triangular in cross-

section and it is constructed so as to be about half an inch lower

in the center of the bottom, where the drainage tube is attached,

than elsewhere, so that it is easily emptied.

From repeated trials of this machine it is found lliat the flow

of the tank is nniform, and when the valve is ])roperly adjusted

no further adjustment is necessar3^ The tank is held in place

by iron bands fastened to the woodwork. A immber of onion

growers who have been troubled with smut have treated their

seeds with formalin the past year or two, and our seed sower,

wuth the formalin drip attachment, was loaned to those who

wished to try it, with very favorable results.

It is necessary to use oidy a small quantity of formalin, —
just enough to wet the seeds and a portion of the soil one inch

or so either side of the line formed by the seeds. We found by

actual experiments that 1 gallon would cover about 1,000 feet

in length of drill. The strength of formalin employed for this

pnrjDose is 1 pound (pint) of commercial formalin to 30 gal-

lons of water (1 part to 240), or 1 ounce of formalin to 1 gal-

lon of water (1 part to 128). Some have used 2l/o quarts of

formalin to 50 gallons of water (1 i3art to 80).
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A Disease of the Kadish.

BY G. E. STONE.

A greenhouse disease of the radish, caused bj a fungus

{Ascocliyta sp.), has been brought to our attention a few times.

In one instance a large number of plants were affected. The

fungus attacks the young plants, in some instances quite se-

verely, and the same fungus is known to cause injury to seed-

lings.

We are unable to find any reference to this fungus occurring

on the radish, neither does Saccardo give the radish as a host

for any of this genus. It may, therefore, be an nndescribed one,

although we have not attempted to compare it with sjDecies af-

fecting other plants.

For the purpose of determining whether this infection came

through the soil, or whether the seeds were responsible for it,

experiments were made at our station by Mr. A. Y. Osmun
and ]\Ir. Ealph Watts, who were working in the station labora-

tory at that time, with the following results :
—

One box of soil was taken from the infected house and planted

with seeds from the same lot as those used for the infected

house. Itesult, all plants diseased.

One box of soil from the infected house, sterilized, was

planted with seeds taken from the same lot as those used f(jr

the infected house. Result, only one plant infected.

The same experiment repeated. Result, no diseased plants.

One box of soil taken from the infected house and planted

with experiment station seeds. Result, plants infected.

One box of experiment station soil planted with seeds taken

from the same lot as those used in the infected house. Result,

no infection.

From these experiments it is evident that the disease germs

were in the soil and not associated with the seed, and that
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sterilization of the soil would prove an efficient remedy for this
disease.

Ivhizoetonia, a sterile soil fungus which is more or less

troublesome to lettuce, occasionally injured radishes, causing- a
rot below the surface of the ground. Sterilizing the soil is also

eifective for this trouble.
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Celemy CRO^^^N^ Rot.

BY G. E. STONE.

During the summer of 1907 our attention was called to a

disease which we found to be doing- much damage to celery. The

affected crop was in a small field near the proprietor's house.

As a result of this disease the income from the crop fell from

$400 to $25.

Recent investigations of the crop in the field showed that the

disease had spread to other parts of the farm and had become

quite a serious trouble the past summer (l',)08). The disease

appears to be confined to this one farm, as far as we know at the

present time. It is not particularly noticeable when the plants

are young, except to one familiar with this crop, but as the

plants grow older, and later stages of the disease appear, they

assume a sickly, yellowish appearance, and become stunted in

their growth. A few plants slightly affected may grow long-

enough to be marketable, but the majority never exceed 3 or 4

inches in height.

If the crown is split open longitudinally a dead area will be

noticed, extending to the tap root. In the more advanced stages

a cavitv is formed, eontainino; a brownish, gummv substance

which is usually moist and slimy within. The early stages

show simply a brown or blackish area extending to the tap root.

The disease apparently extends to the smaller roots, as is evi-

dent from the discolored veins traceable through various parts

of the root system. In severe cases the rot may destroy the

whole crown, and infection will follow up the celery stalks,

causing the whole plant eventually to collapse.

On this farm 3 acres of celery were planted this year, and

all but Yi acre was affected more or less severely. The small

plot which showed the disease severely last year was not planted

this year, with the exception of three rows for experimental

purposes. Examinations of these three roAVS after they had
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been planted a few mouths showed practically every plant af-

fected and about 85 per cent, already dead. Those still alive

were not over 2 or 3 inches in height.

To the west of this plot !/> acre was planted to Golden Self-

blanching, and although the plants had been set out for only

three weeks the disease was quite prevalent among them. The

plants adjoining the plots affected in 1907 were very much

more severely affected than those further away. On a slope

sonic distance from this plot about 2 acres w^ere planted to

Golden Self-blanching, Albany Market and Boston Market, and

this field contained numerous affected plants, although the

disease here was not so marked. Golden Self-blanching seemed

to be affected most severely, while Boston Market was troubled

the least. On a plot further removed from the original source

of infection % acre of Golden Self-blanching was planted. This

appeared to be entirely free from the disease. The seed used

was obtained from two Boston firms, but no difference in sus-

ceptibility was shown.

The early plants, which Avere most seriously affected, were

raised in sterilized soil in hotbeds, and no disease made its ap-

pearance among the few plants which were left in this ster-

ilized soil, which would seem to indicate that infection did not

come from that source. The i)lants taken from seed beds in

fhe open ground, in which unsterilized soil was used, showed a

little of the disease, and the j^lants left in these seed beds sub-

sequently became infected.

The soil in which this celery grew had up to this time pro-

duced good crops. It had received heavy dressings of horse

manure, and commercial fertilizers had been applied freely.

Observations made of the affected plants in both seasons show

that the trouble is caused by bacteria, and little difficulty is

experienced in isolating them. The symptoms of this disease

do not coincide with those of any previously described. It

seems to have originated on one piece of land on this farm and

spread from this to the different fields, and from the fact that

no disease occurred on the plants loft in sterilized soil it would

seem that the germs must be in the field.

A study is now l)oing made of this trouble, both in the lab-

oratory and in the field.
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Ekl AYokms on Lettuce {Ileterodera radiclcola

(Greef.), Mull.).

BY G. E. STONE.

There was recently sent into the station a number of small,

greenhouse-grown lettuce plants which were badly infected with

eel worms. A^jparently the whole crop in a large house was

similarly affected. It is quite unusual, so far as our observa-

tions go, for eel worms to attack lettuce, the only other instance

being about ten years ago, in a greenhouse which had been used

for growing lettuce and cucumbers in the usual rotation for

some time ; that is, two or three crops of lettuce were grown in

the fall and winter, followed by a crop of cucumbers in the

sjDring and early summer. We have frequently grown lettuce in

soil which was badly infested by eel worms without the slightest

indication of root infection. This has been the experience of

many growers, inasnnich as eel worms occur in numerous

houses devoted to lettuce growing.

In the house previously referred to as being contaminated

with nematodes^ ten years ago, the lettuce plants were infected

only once, notwithstanding the fact that eel worms were in the

soil for quite a time both before and after this infection.

The nematode^ {Ileterodera radiclcola (Greef.), Midi.) is

known to affect a very large number of plants, and it evidently

has decided preferences as to its host. Such plants as cucum-

bers, melons, tomatoes, roses, violets, mustard, rape, etc., are

always susceptible, but why eel worms should attack lettuce

only at certain periods, nnd thou severely, is a mystery.

A recent correspondent writes ns from the south that his

carnations have been badly affected by eel worms, but we have

* Nematodes are also known aseol worms.
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never heard of any similar affection occurring in onr northern

greenhouses. Onr extended observations on these worms con-

firm us in the opinion that there are many peculiarities asso-

ciated v/ith their habits which are not well known at the present

time.
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Influence of Water on Eel Wokms {Ileterodtra

radiclcola (Greef.), Miill.).

BY G. E. STONE.

In some subirrigation experiments with tomatoes, M^iieh

have been carried on here for some years in connection with

the blossom end rot of the fruit, observations of the roots have

shown that the presence of considerable water in the soil for

any length of time has an injurious effect on eel worms. Our

observations on the plots which were subirrigated, and which

contained more soil jnoisture below the surface than the top-

watered plants, showed that the eel worms were always rare,

in most cases entirely absent, whereas the roots of the top-

watered plants, growing in soil of a like character, showed nu-

merous galls. These observations were made on several crops

of tomatoes.

Further experiments were made under our direction in the

Avinter of 190(3-07, in 8-inch boxes, by Mr. David Larsen, at

that time a student assistant, to demonstrate the injurious ef-

fects of water on eel worms. These experiments were con-

ducted as follows :
—

Two boxes were filled with soil contaminated with eel worms

and were i)lanted with cucumber seed, one box being arranged

in such a way as to allow a free passage of water through the

bottom, and set in a galvanized iron tray filled with water to

the depth of !/{> inches. By this means the bottom soil was

ke])t quite moist, while the surface remained comparatively dry.

The other box was surface watered, and the soil contained less

water. A uiiiiibcr of cucinnber seeds were planted in each box,

and everv few davs some of the plauts were removed fi-oui

the boxes and the roots examined. This experiment was con-

tinued for ten weeks, and in every case upon examination the

plants in Ihe box immersed in water showed roots free from
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eel worm galls, while the top-watered plants, which were grow-

ing in more or less dry soil, were in all cases severely infected

with eel worms. This experiment was repeated, with similar

results.

In some correspondence relating to eel worms Dr. Ernest

Bessey of the United States Department of Agriculture recently

informed us that the same effects had been observed by him in

the south, along river banks where the soil is inundated for a

brief period of time each year. This application of excessive

amounts of water to the soil for brief periods may prove to be

a practical method of ridding the soil of this pest, and it may
follow that liquid manure containing refuse contaminated with

nematodes may be safely employed on roses and other crops

if the manure is left in water for a sufficient period of time.
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Influence of Lime on Eel Wokms {Heterodera

radicicola (Greef.), Miill.).

BY G. E. STONE.

Various writers in florists' and gardeners' jonrnals have for

years advocated the use of lime for destroying eel worms in the

soil. In one of our earlier pnblications^ we have given the

results of tests made of a large nnmber of substances, among

others lime. Our former as well as our more recent experiments

have shown that lime has little or no effect upon eel worms, as

was evident from the fact that we were able to keep them alive

in a saturated solution of lime water for some days. When
sugar was added to the lime, making saccharate of lime, the

results were quite diiferent, the latter solution killing them.

Undoubtedly the application of lime to greenhouse soil improves

it by modifying its acidity, but eel worms will thrive in soils

which are not acid.

For many years we have been experimenting with boxes of

soil contaminated with eel worms, and have treated them in dif-

ferent ways. In one experiment, started Oct. 8, 1901, and

continued to 1907, two boxes were used, having the dimensions

of 5 by 5^ by 14 inches. Both boxes were filled with soil con-

taminated with eel worms. The soil in one box was treated with

about 200 grams of lime, thoroughly incorporated. The other

box was treated with 2,000 cubic centimeters of water contain-

ing 100 grams of sugar and 100 grams of slaked lime. The

results of these experiments, which extended to 1907, are as

follows :
—

The first three crops showed abundant eel worm galls on the

roots. Then 60 grams of lime were added to the box con-

taining lime, and incoriiorated with the soil. Seven subsequent

1 Bulletin No. 55, Hatch Experiment Station, 18US.
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6rops showed galls on the roots in both boxesy the limed boxes

sometimes showing a less and sometimes a greater number of

galls on the roots than the box treated with saccharate of lime^

In another experiment, started July, 1904, made with con^

taminated soil in three boxes 8 by 8 by 8 inches, we obtained

the following results :
—

Box No. 1, contaminated with eel worms, did not receive any

treatment.

Box ISTo. 2, similarly contaminated with eel worms, was

treated with 400 grams of lime thoroughly mixed with the soil.

Box 'No. 3, similarly contaminated, was treated with 15 cubic

centimeters of formalin, which was poured into a hole in the

soil 4 or 5 inches deep, the hole being covered over to allow the

formalin vapor to permeate the soil. After treatment the boxes

were planted wath melon seeds, or those of some other very sus-

ceptible plant, and the roots examined for galls. Only three

crops were grown in these boxes and the galls were present on

the roots of the plants in each case. From these experiments

it is evident to us that lime and formalin have little or no eifect

on eel worms in the soil ; at least in the proportions which we
used. The amount of lime used, however, was considerable in

this last experiment, and when thoroughly incorporated with the

soil was sufficient to give it quite a little color.

While there are many chemicals which will kill eel worms,

it would not be advisable to use them, since they will cause

injury to both plants and soil. In some of our former experi-

ments with eel worms, described in Bulletin No. 55, the forma-

lin method was tested on free-moving forms of the worms, with

the result that they succumbed in a few minutes when subjected

to the vapor, but we were not successful in applying formalin to

soil containing growing plants without injuring them. Of late

years formalin has been recommended as a remedy for eel

worms on violets. This is used by applying it to holes made
in the soil where the plants are growing. The formalin being

volatile, the gas penetrates the soil and is said to kill the worms.

Our experiments with it would not seem to warrant the use of

this method of treatment, as formalin is injurious to plants,

and there is reason to believe that it would not affect in the

least the eggs of eel worms, which are fairly well protected by
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a resistant covering. If applied strong and in sufficient quan-

tities it might destroy many of the free-moving forms. When
the female has become encysted in the roots of the violet plants

it is difficult to conceive how she can become affected without

causing injury to the plant.

Formalin as a remedy for soil organisms has been recently

recommended by Prof. A. D. Selby^ of the Ohio Agricultural

Experiment Station. The strength recommended is 1 to 200,

or 2 pounds (2 pints) of formalin to 50 gallons of water. It

is recommended that 1 gallon be applied to each square foot

of soil surface. This may be applied by any sprinkling device.

Repeated applications of the formalin are made when the crop

is removed and at a time when the soil is more or less moist.

It is necessary that the soil should not be used for at least

two weeks after the application of the formalin. Professor

Selby recommends applying the formalin at intervals of a few

hours, and the soil should be stirred for a few days after the

applications.

While this treatment is recommended by Professor Selby for

such organisms as Rhizoctonia and Sclerotinia, which cause

lettuce rots, it is believed not to be applicable for eel worms,

since it apparently does not succeed in destroying the more

resistant eggs.

The methods of destroying eel worms in greenhouse soil, with

which the writer has experimented for many years, are as

follows :
—

Sterilization. — This is one of the cheapest and best methods

of destroying eel worms in greenhouse soil. It is necessary that

the soil be heated to at least 180° F. and a higher temperature

is better. This is accomplished by driving steam through the

soil by a system of perforated pipes.

Freezing. — If the soil is frozen for any length of time the

eel worms are destroyed, and some use has been made of this

method by practical growers. As a rule, the soil is removed

from the house and frozen in bulk out of doors.

Desiccation. — Drying the soil is destructive to eel worms,

but it is difficult to dry soils sufficiently in deep benches to make

I Circular No. 57, Ohio Agricultural Experiment Station.
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this method effectual. The application of unslaked lime, how-

ever, will materially aid in drying the soil, by virtue of the

water-absorbing qualities of the lime.

Inundation. — The effects of water on eel worms have al-

ready been alluded to, and in some instances inundating or

flooding the soil might be successful.

Trapping, or the Catch-crop Method. — It has been found in

Germany that sowing very susceptible crops, like mustard or

rape, on soil contaminated with eel worms, and, after the fe-

males have become encysted in the roots, pulling up the plants

and exposing them to the drying rays of the sun, is capable of

reducing the worms to some extent in contaminated soils. We
have found, however, that two or three catch crops are much
better than one.
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Effects of Chemicals on Yegetation.

BY G. E. STONE.

A general interest is manifested by the public in weed ex-

terminators, or substances which will destroy noxious growths

in soils or water, and a number of different preparations have

been recommended. Some of these have proprietary names,

such as Herbicide, Weedicide, etc., and the proprietary prepa-

rations which we have tested have proved to be valuable.

There are numerous chemicals which will kill vegetation,

and in exterminating noxious growths it becomes necessary to

employ different substances and a variety of methods of ap-

plying them. The writer has carried on a series of experiments

with various chemicals covering a period of years, and many
of the proprietary weed killers and other substances have been

tested, as well as various methods. The results of some of these

experiments are given in the tables which follow.

In the experiments reported in Table I. the plots used were

one-twentieth of a square rod in size, and were arranged on a

small tract of land which had occasionally been mowed with a

lawn mower, and which was well covered with various grasses

and clover, intermixed with plantain and dandelion.

Different chemicals were employed, usually at the rate of 1

part to 20 parts of water. In the case of the gasoline we used

a different ratio, and the water mixture was, of course, a me-

chanical one. The substances were applied at the rate of 10

gallons to the square rod, which, when put on in the proportion

of 1 to 20, would be equivalent to applying 4 pounds to 10 gal-

lons of water. These experiments were made in June, 1901,

and the observations recorded were made at different periods

for two months.
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Table I. — Showing the Effects of Chemicals upon Vegetation.

No.
of

Plot.
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disappeared in a few weeks. No. 5 was treated with a com-

mercial arsenite of soda, and No. 8 was only one-third as strong

as No. 7. These tests show that the arsenic compounds are

many times more effective than any of the other substances em-

ployed. The carbolic acid gave the quickest results, but this

substance appears to affect merely the foliage of the plant. In

some cases this treatment is all that is necessary to destroy

weeds, while in others it is of little value.

Salt as a weed killer loses some of its reputed efficiency when

compared with the arsenic compounds ; nevertheless it is ca-

pable of injuring vegetation, as may be seen where large quan-

tities are applied to electric railroad beds in the winter to clear

the tracks, or to sidewalks to help in removing the ice. There

are instances of valuable shade trees being injured by the ap-

plication of salt, and even the salt-water drainage from dairies,

when allowed to j)ass close to trees, has been known to destroy

their roots. Salt is not, however, very toxic to most plants,

and its principal 'action consists in plasmolysing the cell. If

applied at all it should be put on in hot, dry weather.

The series of experiments shown in Table II. was conducted

in the same general way, but different chemicals were employed.

The observations recorded were made at different periods for

two months.

Table II. — Showing the Effects of Chemicals upon Vegetation.

No.
of

Plot.
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Of the treatments shown in this table, Kos. 1, 3, 4 and 11

gave the quickest, most effectual and permanent results. Nos.

5, 6 and 12 proved about as effective, but in this experiment the

effect was not so permanent. The arsenic sulfide in this case

was dissolved in an alkaline solution of potassium sulfide. Ob-

servations made one year after treating the various plots showed

that there was little or no permanent injury to vegetation in

any case. The nitrate of soda, when applied at the strength

given, was not permanently injurious, and what injury was

caused to grass at first was quickly followed by a marked change

in color and greatly stimulated growth. jSTeither were the ef-

fects produced by sodium sulfide, copper sulfate and niter cake

of any value from the point of view of permanency.

It was not the purpose of this experiment to test the relative

poisonous effects of these substances on vegetation; nor would

this method be accurate enough for the purpose. It should

also be borne in mind that one test can only be an indication of

the relative merits of the chemicals used ; moreover, there was

considerable difference in the purity of the chemicals used.

There are many different grades of crude chemicals on the

market, and with the exception of corrosive sublimate every-

thing which we used was a crude commercial chemical. These

in some instances differ in their composition. It is, therefore,

impossible for us to state whether Nos. 1, 3, -l and 11 would

always prove to be superior to Nos. 5, G and 12. It would

require a series of exjjeriments under similar conditions to

establish reliable data, but in all probability there is very little

important difference in the relative efficiency of these arsenic

compounds as regards their toxic effect on vegetation. Some of

the proprietary poisons on the market for killing weeds are

arsenic compounds, probably in most cases arsenate of soda.

Their purity may not in all cases be as high as some of the

grades we used, but this is not an objection and may be an

advantage, since the crude forms are cheaper, and are efficient

enough for all practical purposes.

The writer has used many chemical substances for extermi-

nating weeds in lawns, walks, on tennis courts, railroad tracks

and other places, and is well aware that a variety of results is

obtained from the use of the same substances under different
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conditions. We have employed extensively the Weedicide man-

ufactured by the Bowker Fertilizer Company, with excellent

results.

Some other experiments were made on some plots composed

of sand and gravel containing growths of Panicum sanguinale,

Panicum crus-galli, Poa annua, chickweed, dandelion, pepper

grass, Poman wormwood, pursley, sorrel and pigeon grass.

These plots were treated with formalin, salt, crude potash,

benzine, gasoline, carbolic acid and arsenate and arsenite of

soda, with similar results to those already mentioned. The ar-

senate and arsenite of soda destroyed all plants quickly and

with quite permanent effect, while the other compounds were

more or less effective for the foliage, but failed to be of value

in preventing new growths. Carbolic acid, as before, gave the

quickest results, and formalin in the proportion of 4 to 400

proved to be superior to salt.

The following results were obtained from several treatments

of a driveway more or less troubled with a variety of weeds.

Parts of the driveway were treated respectively with white

arsenic and sal soda, commercial sodium arsenate, carbolic

acid and lead nitrate, in the proportion of 1 to 20 and at the

rate of 10 gallons per square rod. The latter solution proved

to be of little value, and while carbolic acid destroyed the weeds,

a new crop appeared shortly afterward. The arsenate and ar-

senite of soda were both very effective.

Numerous comparisons of the arsenate of soda and arsenite

of soda, made by dissolving white arsenic with equal parts or

more of sal soda in water, seemed to favor the latter somewhat.

The driveway referred to had been treated with arsenic com-

])ounds about four times in ten years, and the absence of weeds

is quite noticeable. Where the wash in the highway accumu-

lates on this drive a few weeds occasionally appear, and this

is also true of ditches along highways which have been treated.

It is noticeable in one case that a ditch put through a driveway

which had been treated for weeds grew up luxuriantly to weeds,

due to the fact that the bottom soil of the ditch was placed on

top in filling it in. We have observed that when walks and

di'ivoways have received a few treatments with arsenic com-

pounds, applied at the rate of 2 pounds to 10 gallons of water.
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and about 10 gallons applied to the square rod, weeds are not

likely to come in again for a few years.

A few applications will kill poison ivy about trees, near

houses, on walls, etc., but only large trees should be treated,

otherwise injury to the tree might result. The treatment of a

space 2 feet wide around a large tree will not injure the tree.

This method of treating ivy in the open fields and mowings is

not advisable, as it is too expensive, since the amount necessary

to kill ivy in such locations would render the treated land use-

less for several years. The best way to exterminate ivy in

mowings is by j)lowing up the land and planting it for a few

years.

In one experiment where we made applications of arsenate

of soda, carbolic acid, white arsenic and sal soda to a mowing

filled with ivy, at the rate of 1 to 20 and 10 gallons to the

square rod, we found that the ivy was not permanently exter-

minated, although both the ivy and grass were temporarily

killed. The plots treated with white arsenic and sal soda

showed the efi'ect of the treatment six years afterward, but it

did not kill out all the ivy or all the grass. Four other plots

of poison ivy were treated with 10, 20, 30 and 40 per cent,

solutions of crude nitrate of soda, at the rate of 10 gallons per

square rod. This treatment destroyed the grass and the tops of

the ivy plants soon after application, and the stronger the

solution used the more marked was the effect. A month later,

however, all the plants showed a deep green color, and the

grass and ivy thrived more luxuriantly than before.

From these experiments it is evident that arsenic compounds

are the most effective poisons for plants.-^ Solutions of such

substances as arsenate and arsenite of soda, corrosive sublimate

and arsenic sulfide are most effective ; they penetrate the soil to

some extent and kill the roots. It would appear, moreover, that

these substances do not leach out of the soil like some others

and are for this reason probably more permanent in their ef-

fect. There are other substances which are effective in destroy-

ing foliage, and for the complete elimination of certain weeds

they do the work.

• Prof. L. R. Jones, who has experimented with various weed killers, found certain

arsenic comiiounds liest adapted for killing M'eeds. Twelfth Annual Report, Vermont
Agricultural Experiment Station, 1889.
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We may therefore consider weed exterminators imder two

heads : those which particularly affect the root system and those

which affect only the foliage. Some of the latter type will be

dealt v/ith subsequently. The use of chemicals for killing

weeds is practical in many cases. They are useful, also for

killing ivy about stone walls, around houses and trees, on tennis

courts, driveways, etc. The writer has applied them on lawns

close to buildings, to save the expense of hand trimming. About

3 or 4 inches of the grass adjacent to a building may be treated

without any injury to the appearance of the lawn, and much

saving of labor in hand trimming results. In treating walks

care must be exercised in running the solution close to the

edge of the lawn and not touching the grass. Eor this pur-

pose the writer has used an ordinary sprinkling can with a

special attachment on the spout to confine the flow to narrow

limits. Tennis courts need, as a rule, to be treated only around

their edges, where the weeds and grass are more likely to come

in, and two or three treatments made on succeeding years

should keep the courts practically free from weeds. This

treatment is applicable to paved ditches, highways and drives,

and the difficulties arising from the grass growing on electric

railways, causing slippery rails, may be obviated by a treatment

of a narrow limit near the rails. Care should be exercised,

however, in using weed killers too extensively, especially near

the feeding roots of valuable shade trees.

The writer has frequently treated walks near which shrub-

bery grew closely, as well as large trees, with arsenic com-

pounds, but in such cases there is a likelihood of injuring only

a small part of the root system, if any, and such injury would

be merely local, of course, and of small consequence.
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Substances and Methods used in ExTEiiivirNATiNG

Weeds.

BY G. E. STONE.

"Weedicide", " HerUcide", ''Weed Killer", etc. — The

preparations bearing proprietary names, snch as Weedicide,

Herbicide, etc., are, so far as we have bad occasion to examine

them, thoroughly reliable products, and the manufacturers make

no extravagant claims for them. Probably all of these contain

arsenic compounds; at any rate, when applied to walks, tennis

courts, etc., they destroy noxious weeds, and when apf)lied in

sufficient quantities new growth is checked.

Sulfate of Iron, Copper Sulfate, etc. — Sulfate of iron is

extensively used in the west in exterminating weeds in grain

fields. It is employed in the eradication of mustard, Canada

thistle, ragweed, etc. Copper sulfate, common salt and sodium

arsenite are also used for this same purpose. Prof. H. L. Bol-

ley, who has experimented a great deal with these chemical weed

killers, has used them in the following proportions for the exter-

mination of weeds in grain fields : iron sulfate at tlie rate of 75

to 100 pounds to 52 gallons of water; copper sulfate at the rate

of 12 or 15 pounds to 52 gallons of water; common salt at the

rate of % to % barrel to 52 gallons of water; and sodium arse-

nite at the rate of 1% pounds to 52 gallons of water. Since

sodium arsenite is more poisonous than the other substances it

is a question whether it should be used in the hay field and

places where stock is likely to feed.^

Professor Bolley gives the following list of weeds which are

amenable to treatment by means of chemical sprays : false

]ihlox, wormseed mustard, tumbling mustard, common wild mus-

tard, shepherd's purse, pepper grass, ball mustard, corn-cockle,

1 Bulletiu No. 80, North Dakota Experimeut Station, liW8.
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chickweed, dandelion, Canada thistle, bindweed, plantain,

rongh pigweed, kingliead, red river weed ami rag-weed cocklebur.

For treating dandelions— and plantain is susceptible to some

extent— be advises spraj'ing a lawn with iron sulfate, at the

rate of lYs to 2 pounds of iron sulfate to each gallon of water.

J. L. Stone ^ found that wild mustard could be destroyed

in grain fields when treated with a solution of copper sulfate,

at the rate of about 10 pounds to 40 gallons of water, without

injury to the crop.

Prof. L. R. Jones ^ found that salt at the rate of 3,000

pounds per acre would kill orange hawkweed in mowings, and

it may be mentioned that this weed is becoming more common
on highlands in this State. It is advisable that these spraying

treatments be given in bright, sunshiny weather, when the

temperature is relatively high.

Climax Lawnsand. — This is a weed killer put out by the

Boundary Chemical Company, Ltd., of Liverpool, Eng., and

has been sold the past year by some of the leading seedsmen.

It is a finely powdered, dry chemical, and when applied in

bright, dry weather is said to kill daisies, plantain, moss and

other weeds having spreading surface roots and rough, hairy

leaves, to which it can adhere. At the same time this lawn

sand acts as a fertilizer, promoting a luxuriant growth of grass.

According to Mr. G. H. Chapman, who made an examination

of its chemical constituents in the laboratory, it contained over

66 per cent, of sand, which acts as a carrier, together with iron

sulfate and nitrate of soda. The eifects of the nitrate of soda

were plainly apparent on lawns after this had been used. They

recommend the use of 28 pounds to 100 square yards to de-

stroy weeds. For daisies and moss it is recommended that

from 3 to 5 ounces be api>lied to the square yard, and for

dandelions, plantain, thistle, rib grass, etc., they recommend

the application of one heaping teaspoonful to the cro\vn of each

plant, the amount depending upon the size of the plant. Some

tests of this substance made on various woods showed, as might

be expected, since it contains sulfate of iron, that it destroys

certain weeds, while the grass in the treated plots was stimu-

1 P.ullctin No 2I(;, New York (Cornell) Aurrioiilf iiral Kxiiorinicnt Station, 1904.

2 Bulletin No. 5(i, Vermont Agricultural Experiment Station, I'JOT.
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lated to quite an extent. Not enough tests were made, however,

to fully determine the value of this substance, but from the few

which were made, and from a knowledge of its constituents, it is

safe to say that it will no doubt be found useful in exterminat-

ing certain classes of weeds.

Special Device for killing Weeds. — A recent device for de-

stroying weeds on walks and drives is known as the Buckeye

Weed Burner. This consists of a boiler mounted on two wheels,

weighing about 350 pounds, pushed about by hand. The burn-

ers are supplied with air under 30 pounds' pressure. It is

claimed by the manufacturers of this contrivance that roots,

seeds and foliage are destroyed more quickly and cheaply than

can be done by hand. The machine is also used for melting

snow and ice on drives and sidewalks in winter.

A few vears aeo an electric weed killer was devised for de-

stroying weeds on electric railroad tracks. This consists of a

powerful dynamo mounted on a railroad truck and propelled by

steam. A series of small wires led from the dynamo to the

ground, and when these wires came in contact with the plants

they were electrocuted. This weed killer has apparently not

been extensively used, and perhaps did not prove to be satis-

factory. It is very evident that it would require a very power-

fid electric discharge to kill weeds in this way.

Various devices have been descriljed for killiuo; weeds bv

injecting chemicals into them, but it is a question whether

spudding and hand pulling would not kill them as cheaply.

Other Methods of I'illing Weeds. — There are many reliable

methods of destroying weeds other than by the use of chemicals.

The oldest and most valuable method is by cultivation. Besides

the use of the cultivator and hoe, which are of great value in

destroying weeds and benefiting the soil, gang plows and dif-

ferent types of harrows may be used. For the permanent

destruction of weeds, however, much depends upon the method

used, the amount of cultivation and the time at which the cul-

tivating is done. The practice of rotating crops and the plowing

up of mowings and keeping them in a state of cultivation for a

few years constitutes one of the most valuable methods of re-

moving certain noxious weeds.

Pasturing land containing noxious growths with sheep or
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Angora goats is beneficial, and the early mowing of grass lands

contaminated with weeds is also effective in certain cases, as it

destroys them before they go to seed. In other cases hand pull-

ing or spudding must be resorted to.

Heavy mulches applied to cultivated soil are a most excellent

means of exterminating weeds. This method can be used on

beds of shrubbery and to some extent on garden crops, in

orchards and in the case of young shade trees, although mulched

plants, in our estimation, wall not make the growth of those

freely cultivated. Cultivation also conserves the soil moisture

and is valuable in more ways than one. Mulching with tarred

paper has also been recommended for the extermination of

poison ivy and other plants. This method of exterminating

plants is based on the principle of excluding the light, thereby

preventing the formation of plastic materials and the storage of

reserve substances, although the tar has toxic properties in

itself.

The practice of comi:)osting manures and allowing them to

heat is said to be quite beneficial in destroying weed seeds and

the spores of certain jDathogenic fungi which may be in the

manure.

For holding weeds on lawns in check a very imj)ortant fea-

ture is first to have a deep loamy soil to support a good growth

of grass. Seeding heavily is excellent for crowding out weeds,

and the application of fertilizers in midsununer and reseeding

is also good. Many lawns are troubled with certain weeds be-

cause they become too dry, and ajiplications of water are bene-

ficial, although the w^ater would be much more efi^ectual if it

could be applied below the surface. Finally, some weeds in

lawns may be destroyed by allowing the grass to remain uncut

for a short time, the high grass crowding out the weeds.

Undoubtedly one of the greatest sources of weeds in mowings

and cultivated fields is the use of unclean seed, and too much

emphasis cannot be laid on the necessity for using seed free

from noxious weed seeds. It is difficult to separate some weed

seeds from grass seed, and little or no attempt has been made

to separate the noxious weed seeds from much of the seed put

on the market.
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Fumigation Dosage for Forcing Crops.

BY H. T. FERNALD.

For four years experiments have been continued on the resist-

ance of different crops raised under glass to hydrocyanic acid

gas. These experiments have been completed for the tomato

and cucumber, and it seems desirable to summarize at this time

the results obtained bv W. V. Tower and C. W. Hooker, who

conducted the exj^eriments.

The insects most often present in greenhouses in Massachu-

setts are the white fly, thrips and plant lice. The latter may be

neglected here, for any treatment effective for the first two

named will also destroy the plant lice. Dr. Morrill has shown ^

that the white fly can be destroyed by fumigation with from

.007 to .01 gram of potassium cyanide per cubic foot for three

hours' time after sunset, and Dr. Hinds' experiments- indicate

that this strength will, in all probability, destroy thrips also.

How much the plants themselves can stand, however, has been

unknown with any certainty, varying results having been at-

tributed to differences in the conditions of the experiments.

What these differences are, how much influence they have,

and what strength of fumigation the plants can withstand with-

out injury under all these conditions were accordingly the ques-

tions to be determined. For this j^urpose tomatoes were selected

for the first crop to be tested, the more common greenhouse

varieties grown in Massachusetts being used.

The plants were raised in accordance with the methods of the

most successful growers in the State, and experiments were

made with them at ages of six, seven, eight, nine and eleven

weeks, the last fumigations being given while the crop was

ripening. No effect of the treatment upon the fruit could be

1 Technical Bulletin No. 1, Hatch Experiment Station, Massachusetts, p. 50, 1903.

2 Bulletin No. 67, Hatch Experiment Station, Massachusetts, p. 11, 1900.
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discovered, and tomatoes gathered the morning after fumiga-

tion were eaten with a relish by all who did not know to what

the fruit had been subjected.

The conclusions reached from the exj)eriments are as fol-

lows :
—

1. Eumigation during sunlight cannot be practised without

resulting in the serious injury or death of the plants.

2. Fumigation during cloudy days is very unsafe at best

and is not advised.

3. Fumigation on moonlight nights is also unsafe, frequently

resulting in considerable injury.

4. Good results are obtained by fumigation on clear nights,

without a moon, or on cloudy nights.

5. The best results are obtained by fumigation on clear, dark

nights, with a house temperature of from 55° to 65° F., fol-

lowed by complete ventilation for from fifteen to thirty minutes

and a rather low temperature in the house the next day.

G. Plants fumigated while drops of water remain on them

are likely to be injured ; fumigation should therefore be given

only to plants not so recently watered as to have leaves or stems

still wet.

7. The moisture in the house (humidity) should not be high,

to obtain the best results.

8. Under the conditions named in NTos. 5 and 7, fumiga-

tion for tomatoes, using .01 gram of 98 per cent, potassium

cyanide for each cubic foot of space for a period of forty min-

utes, should insure satisfactory results, and the time with

cucumbers could safelv be extended to an hour and a half with

advantac:e.

In general, the experiments show that with tomatoes the

period during which fumigation can safely bo applied to the

plants is hardly long enough to more than kill the adult white

fly, but a repetition of the treatment three times at intervals of

two weeks should be effective. With cucumbers, treatment can

be prolonged with safety, but it is doubtful if the eggs can be

destroyed, using a safe strength of the cyanide, and for this

reason repetition of the treatment as with the tomato is

desirable.
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Insects of the Year.

BY H. T. FERNALD.

The year has been an interesting one, not becanse of any

serious outbreaks giving an unusually good opportunity for a

study of such pests, but because of the large number of species

which have caused injury in different portions of the State.

The San Jose scale still holds the center of the stage, its

spread being rapid through the orchards and among ornamental

trees and shrubs of various kinds. The unusually dry summer

and fall and the unusually late continuance of warm weather

have been distinctly favorable for this insect, an extra brood

having made its appearance in a number of places. As a

consequence, many plants first infested late in the season have

begun the winter with a large number of partly developed scales

on them, and these promise to seriously affect such plants next

year. The same influences seem to have also favored other scale

insects, all of which have been much in evidence.

The weather conditions have also been advantageous for plant

lice, which have been unusually abundant. Among these the

spruce gall louse has perhaps attracted particular attention,

judging from the correspondence, though the woolly apple louse

has also been much in evidence both on the branches and on the

roots of the trees.

The elm-leaf beetle has been extremelv abundant and destruc-

five in most parts of the State. Its work was very irregular,

however, for while some places suffered severely, adjoining

towns, in some cases, showed but little injury. In general, the

more southerly towns of the State and others not lying more

than three or four hundred feet above the sea level were most

infested, while the hill towns suffered but little or not at all.

Cutworms, wire worms and root maggots appear to have been

less abundant than for several years, while the squash bug,
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squash-vine borer, and pear-loaf blister mite have been iiniis-

uallj plenty, and the rose bug was present in considerable

numbers.

In 1907 the green-striped maple worm was very abundant in

portions of the wooded areas west of the Connecticut River.

During the past summer it was several times reported, but

apparently was of less imjiortance.

Early in the fall complaints began to come in of the destruc-

tion caused in forest areas in western ]\Iassachusetts by a cater-

pillar, which upon examination proved to be Heierocampa

guttivitta. Walk. This insect has been known for over fifty

years, and is generally distributed through the Atlantic States.

During this time, however, it has never caused any appreciable

injury and has therefore never received any common name.

Two years ago, in Maine, it became quite injurious, and this

year was very abundant in N^ew Hampshire and, as already

stated, in western Massachusetts, and it is at least probable

that more will be heard of it during 1909. What conditions

have led to the sudden appearance of this insect as a pest after

years of obscurity cannot be determined, but it is likely that

these conditions will assume control again in two or three years

and the insect in consequence become unimportant.

The oriental moth is now present over a larger territory than

at the last report, but has not thus far shown any indication of

becoming an important pest.

The discovery of gypsy moth egg clusters at two or three

places in the Connecticut valley last spring indicates that sooner

or later this insect may be found in all portions of the State.

With complete extermination impossible this is only to be ex-

pected, and hope of controlling this pest by other than pro-

tective measures in the residential districts depends upon the

success of the attempt now being made to establish effective

parasitic and predaceous enemies of this pest in Massachusetts.

During 1907 the brown-tail moth seemed to be held in check

by a fungous disease. The warm, dry weather this last summer

was presumably unfavorable for the disease, as has been shown

to be the case with similar diseases of other insects. Whatever

may be the cause, the brown-tail moth was unusually abundant
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last fall, particularly to the north of Boston, and the leaves on

many acres of woodland were turned brown by the ravages of

this pest. Unless the summer of 1909 be wet, or some other

adverse factor appears, next year is likely to witness a large

increase in the abundance of this insect.
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