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ANNUAL REPORT OF THE
MASSACHUSETTS AGRICULTURAL EXPERIMENT
STATION— 1943-44
DEPARTMENT OF AGRICULTURAL ECONOMICS
AND FARM MANAGEMENT
A. H. Lindsey in Ch<irge
Effect of Public Regulation of Milk Marketing upon the Organization of
Milksheds of Massachusetts Markets. (A. A. Brown.) Programs developed as
wartime measures by various Federal agencies currently overshadow the effect
Except as the prestige of pre-war institutions
of local marketing regulations.
is brought to the support of the War Food Administration, Office of Price Administration, or Office of Defense Transportation, their influence is dormant.
Data are being assembled as they become available on (1) the efforts of the
War Food Administration to maintain and stimulate milk production with feed
subsidies; and (2) the efforts of the Office of Price Administration to maintain
milk consumption through the establishment of ceiling prices on sales at retail

and wholesale.
Conflicting forces are present in various programs; forces which in the long run

may

prove to be very detrimental to the public interest. Shortages in labor,
and equipment, now faced by the industry as a result of the concentration of resources to war purposes, would normally result in the development
materials,

Some of these are coming but in a way which it was hoped might
be avoided. Greater efficiency in city distribution has long been sought. Operations were multiplied along the lines of an "industrial make-work" program.
Order could have been brought out of this turbulent operation through more
The larger
positive public control or through concentration by the industry.
elements appear to be absorbing the smaller ones or the weaker ones.
The number of handlers in Boston in May 1944 was 284 compared with a
1938-1940 three-year average of 441. All group handlers, handler-buyers and
producer-handlers showed approximately uniform numerical reductions of 49-59,
although the handler group had the greatest proportionate reduction of 40 perof efficiencies.

cent.

Similar changes are also shown for the Lowell-Lawrence market although

do not permit precise monthly comparisons. In this marnumber has declined from 232 in 1941 to
158 in 1944, Producer-handlers dropped most from 111 to 69; a reduction of
37 percent, ^ther markets in the state are undergoing similar changes. Tabulations of these have not yet been made.
Rulings of the OPA and ODT are in conflict on the matter of milk trucking

differences in reports

ket for the

month

of April the total

charges in the country; one prohibits reductions; the other, increases (as a result
of conservation measures). With charges frozen, one of the strongest inducements toward the efficient use of trucking in the country is eliminated.
Transportation Requirements of Rural Communities in Massachusetts. (A.
Attention has been concentrated under the study towards the de-

A. Brown.)

velopment of truck conservation programs in the dairy field.
Studies of operations have been completed in four major markets: Worcester,
Boston, Brockton, and Fitchburg. Studies are continuing in Springfield and
Lowell-Lawrence.
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and the recommendations developed therefrom,

now approximate 1329 or 8.4 percent.
Boston market to 25.8 in Brockton.

daily savings in mileage for four cities

The range

is

from 3.9 percent

in the

Data as Controls to Livestock Production
Development of the sample areas has been completed for the State. Attention is now being focused on the usefulness of the
square mile grids as a means of sampling Massachusetts agriculture. In Hampshire County where the checking is nearing completion, there appears to be some
doubt as to the uniform relationship between land distribution and farm dis-

The Development

of Statistical

(A. A. Brown!)

Programs.

tribution.

Organization and

Management

of Poultry

Farms

in

(C. R'

Massachusetts.

Poultry farming was^more profitable in Massachusetts in 1943 than

Creek.)

summary of Poultry Account
For the farms reporting, net farm income averaged $3660 per farm,
which was 53 percent greater than in 1942, double the return in 1941, more than
three times greater than in 1940, and two and one-half times greater than in
1939. The size of the laying flock was about 750 birds each year, but the type
of business has changed. The proportion of cash receipts from the sale of hatching eggs, chicks, and pullets has more than doubled in the past two years over
1939 and 1940. Some increase was noted in broiler sales in 1943. Other factors
responsible for increased returns were higher egg production per hen, much
higher prices for eggs in 1942 and 1943, and a more favorable feed-egg ratio
in

any

of the previous four years, according to the

Records.

because of these higher prices.

The one-third of the farms most profitable in 1943 earned net farm incomes of
$6740 per farm, while the one-third least profitable earned only $940 per farm.
Some of the reasons for the higher net incomes are: size of business three times
greater, a greater proportion of cash receipts from hatching eggs and chicks,
an average production of 44 more eggs per hen, 7.5 cents a dozen higher price
received for eggs, 4 cents per dozen lower cost of feed, 1.5 less dozens of eggs
required to purchase 100 pounds of feed for the laying flock, and more efiicient
use of labor.

Records for 21 identical poultry farms for 1942 and 1943 showed average net
farm incomes of $2530 and $3685. The more important reasons for the higher
returns in 1943 were: an increase of 12 cents per dozen in average price received
for eggs, an increase of 56 percent in sales of broilers, an increase of 112 percent
in sales of chicks and pullets, an increase of 67 percent in sales of hatching eggs,
a more favorable feed-egg ratio, and more work accomplished with less months
of labor.

Labor Saving Methods and Practices on Massachusetts Farms. (C. R Creek.)
made during the 1943 season on Iceberg lettuce indicated that a 3-man
harvesting crew (2 men cutting and 1 packing into crates) was the most efficient,
fastest, and least fatiguing method of field harvesting.
In the packing shed a
6 to 8 man crew operating a "line-system" for washing, icing, fastening crates,
and loading crates was the most efficient. Output in crates per man per hour
was highest and the work was much less fatiguing than by other methods where
the crates were lifted and carried back and forth several times during the packing
.

.Studies

shed operations.

The "line-system" was used

in harvesting broccoli in the field as well as in

work was accomplished with a
and high output per man. The broccoli was lifted from the
ground once (when cut). Tables and roller conveyors were used to eliminate
the packing shed operations on a farm where all

minimum

of eff^ort

MASS.
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and carrying in the packing shed. Bunching of the broccoli was paid for
on a piece work basis at a favorable rate and the work was done more quickK
because of this incentive pay.
lifting

Loan Performance on Low Income Farms in Massachusetts. (C. R. Creek.)
Through December 1943, loans had been repaid in full for 42 out of 92 cash-crop
loans made since 1936 by the Farm Security Administration in the three ConPayments were generally made in
necticut \'alley counties of Massachusetts.
large amounts from the sale of onions, potatoes, or tobacco. Two years (1942
and 1943) of good yields and high prices enabled these crop farmers to pay off
delinquent loans as well as the 1943 operating loan. Total loans were $2345
per farm for a period of 1 to 7 years' duration and the average loan was $938

annualh

.

which were paid amounted to $72 per loan.

Interest on the loans

The average

length of these crop loans that had been repaid was about 1.5 years.

Loans on livestock-crop farming units were made on 74 diversified farms from
1936 through 1943 and 40 had been repaid by the end of the latter year. These
loans \\cre generalK' repaid in small monthly installments from the sale of milk

and

eggs.

Larger payments were

made

occasionally from sales of crops, cattle,

Auctions of livestock and equipment on dairy and poultry farms
were necessary- to close delinquent loans on one-fourth of the farms. Five borrowers had ceased to operate their farms since 1941 and had made large pay ments
through the sale of livestock and farm machinery. These loans were finally
closed by pa\ ments from wages earned in industrial emplo\ ment. Sales of crops

or poultry.

and

livestock products were used to repa\- the remainder of the loans.

Total

and the average size of
loan was $823 annually. Interest on the loans which were repaid amounted to
$61 per loan. The average length of these loans was about 2.5 years.
Repay ment of loans has been more satisfactory on the cash crop farms than
on those farms having livestock enterprises. Crop losses from floods, frost, and
hail have prevented some crop farmers from paying off their loans, but most of
the delinquent livestock loans were due to poor management.
loans were $1358 per farm for a period of 2 to 7 years

DEPARTMENT OF AGRONOMY
Walter S. Eisenmenger in Charge

Tobacco Projects. (Walter S. Eisenmenger and Karcl J. Kucinski.)
Brown Root Rot of Tobacco. The experiment was designed to determine the
effect of the preceding crop on the yield and crop index of tobacco. The various
preceding crops were planted at three different times during the season. The
earliest matured completely; the two others did not mature.
All were plowed
under in the spring after the tops had been almost completely deh\drated by
natural freezing, thawing, and drying. Those crops which had matured completely and contained a high percentage of fiber in the vegetative tissue reacted
unfavorably to the tobacco crop.

The amount

of material to be

plowed under was not an index of the yield or

Sunflowers and Jerusalem artichokes afforded abundant
material to be turned under; yet the tobacco crops after these plants were among

quality of tobacco.

the best.

Crops such as sunflower, artichoke, tobacco, and fallow might be classified
as the better preceding crops for tobacco; buckwheat, barley, rape, millet, wheat,
and rye are less satisfactory; and such crops as corn, oats, sudan grass, and

sorghum are consistently unfavorable when used

in rotation

with tobacco.

—
ANNUAL REPORT,
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Black Root Rot of Tobacco. (C. V. Kightlinger.) Several strains of Havana
Seed have been produced which are capable of producing high yields of tobacco
of superior type and quality in soils infested with the organism that causes black
root rot as well as in soils free from diseases. Havana Seed 211 is the best of the
strains that have been tested thoroughly, but it is not entirely acceptable to all
In spite of this fact, this strain is grown in large acreage
Connecticut Valley and has been an important factor in increasing the
average yield per acre and in improving the quality of Havana Seed tobacco
cigar manufacturers.
in the

produced

New

in the

Valley during the last several years.

Havana Seed are being produced, some of which seem to
improvements in type, quality, and habits of growth, especially in leaf
Two of these strains are being tested in
conformation and in earlier maturity
commercial production, and also in the manufacture of cigars by leaders in the
strains of

possess

.

business.

Brown Root Rot

of Tobacco. (C. V. Kightlinger.) Since brown root rot often
on tobacco following other crops, one phase of this study is concerned
with the growing of a number of crops deleterious to succeeding crops of tobacco,
to see whether unusually large applications of fertilizer will reduce the occurrence
and severity of brown root rot on following crops of tobacco.
The other phase of the work is a study of tobacco grown continuously, to see
whether brown root rot can be produced by a low state of fertility and then to

dev^elops

study the possible corrective effect of different fertilizing materials.
It
soil

has taken several years to accomplish the preliminary work of getting the

main objective of the project
development not
root ailments of several other farm

into the desired condition for a study of the

how low

fertility of soil

and inadequate

fertilization affect the

only of brown root rot of tobacco, but also of
crops.

Disinfection of Tobacco Seedbeds.

(C. V. Kightlinger.)

Fall treatments with

and calcium cyanamid used singly and in combination, fall and
spring steaming, and fall and spring treatments with formaldehyde were used.

chloropicrin

No

noticeable damping-off, bed-rot, or other root diseases of tobacco seedlings

occurred in the seedbeds during the season; therefore no definite information
could be obtained from this year's experiment about the value of any of the soil

treatments as disease control measures.

The

spring steamed

and the calcium cyanamid treated areas could not be kept

moist enough for satisfactory growth of tobacco seedlings because of a temporary
soil due to the treatments.
A further diffic\anamid treated areas was an accumulation of residual
substances on and near the surface of the soil, which seemed to be harmful to

change

in physical

condition of the

culty on the calcium

tobacco seedlings.

Tobacco seedlings grew much more vigorously in the fall steamed and the
and somewhat more vigorously in the formaldehyde
ireated areas than they did in the untreated areas. If this was due entirely, or

chloropicrin treated areas

ven in large part, to the control of disease, then very slight infections of root
growth of tobacco seedlings much more than is generalK"
recognized. It is reasonable to believe, however, that these treatments had other
t

diseases retard the

invigorating effects on plant growth besides the control of diseases.
Fall steaming and chloropicrin treatments were highh" effective in the control

weeds in the seedbeds, the fall steaming being somewhat more effective.
Formaldehyde gave only slight control of weeds. No weeds grew in the spring
steamed and the calcium c\ anamid treated areas at any time during the season.

of

MASS.
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of Chemical Elements Important in

The Absorption by Food Plants

Human

O^aiter S. Eisenmenger and Karol J. Kucinski.) When the individual ions were applied to the soil at the rate of 200 p.p.m., the percentage intake b>' plants was greater for magnesium, sodium, and potassium than for calcium. Chlorine, bromine, and iodine intake was higher than the intake of phosNutrition.

phorus or sulfur when equal parts per million were added to the soil.
The place of the plant in the evolutionary scale, as well as the individual ion,
lettuce
A more highh- developed plant
is a factor in the increased intake.
did not increase its content of calcium, magnesium, sodium, and potassium as
celery, beets, cabbage, and
much as did those lower in the evolutionary scale
when the respective ions were added equally to the soil.
beans

—

—

—

—

The Intake by Plants

of

Elements Applied to the Soil

Same Elements

in Pairs

Compared

to

Eisenmenger and
Karol J. Kucinski.) In nearly all cases when two cations were added to a plot,
each at the rate of 250 p.p.m., the intake of the ions was depressed in comparison
with the intake when each was added singly at the same rate. The intake of
two ions added in pairs complicates the interpretation. It is probable that,
when there is relative abundance of one ion and little of another, the plant takes
more of the abundant ion than is necessary for metabolism. It has even been
suggested that one element may regulate the semi-permeable membrane of the

the Intake of the

Applied Singly.

(Walter

S.

plant.

From

a practical point of view,

applications

may

lead to

it

magnesium

has been observed that liberal potassium
deficiency in plants.

Magnesium Requirements of Plants. (Walter S. Eisenmenger and Karol J.
Numerous plants of different botanical families have been grown on
plot, part of which is low in magnesium. Enough magnesium is present in the

Kucinski.)

a

so-called magnesium-deficient soil to

produce normal growth of some plants, but

not of others.

Preliminary work suggests that the less evolutionally developed flowering
plants need

more magnesium

thaceae, or
deficiency.

among

No

in their

growing medium than do the plants

in the

AmaranLabiatae and only one member of the family Gramineae have shown
All of the lower families have shown deficiency to a marked degree,

higher orders.

plants of the families Compositae, Chenopodiaceae,

these being Ranunculaceae, Magnoliaceae, Ulmaceae, Malvaceae, Ger-

and others.
would seem that, as far as needs for normal growth are concerned, magnesium is an older clement than calcium.

aniaceae, Rosaceae,
It

Long-Time Field Fertility Tests. (Walter S. Eisenmenger and Karol J.
About fifty-five years ago a series of so-called soil test plots was
inaugurated to study the effects on the soil and crops of a long-time fertilizer
program. Various types of crops have been grown on these plots but the original
Kucinski.)

system of fertilization has always been followed, including check plots which have
been left unfertilized during the entire period. Recent results, with hay as an
indiaitor crop, showed that the fertility level of all the plots was much higher
on the limed than on the unlimed portions. The unlimed portions of the check
plots showed crop failure and indications of nutrient deficiencies. On the com-

about 200 percent more hay
than the unlimed area. On the limed areas, the complete-fertilizer plot yielded
about 50 percent more hay than the no-fertilizer plots. On the unlimed area,
the plots receiving nitrogen, nitrogen plus phosphorus, and nitrogen plus potash
showed an increase of about 350 percent in yield of hay over the no-fertilizer plots.
plete fertilizer plot (N.P.K.), the limed area yielded

ANNUAL REPORT,
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Kucinski and Walter S. Eisen-

menger.)
Physical ayid Chemical Properties of Wind-Blown Soils. During the past year
field observations were made to determine why certain

laboratory tests and
soils

are subject to wind erosion while others are not.

The chemical and

physical

properties of the various soils were studied intensively to see whether there

is

between these properties and wind erodibility. A wind tunnel
especially designed for local conditions has been used to supplement field obser-

any

correlation

vations.
It has been found that certain Connecticut Valley soils will erode at as low a
wind velocity as four miles per hour, while others will not blow at much higher
Most soils tested will seriously erode at wind velocities varying from
velocities.
15 to 20 miles per hour. All the soils tested will blow at 35 miles per hour, except
when moist. However, soils containing as much as 25 to 35 percent moisture
will blow when frozen since freezing, by solidifying the water molecule, acts as a
dehydrating agent. Because there was so little snow in the V^alley last season,
more dust storms than usual occurred during late fall, winter, and early spring.
Chemical treatment of soil with such compounds as urea and lithium carbonate
has greatly decreased its wind erodibility.

Use of Snow Fencing in Controlling Wind Erosion, On farms where wind
is a problem, it often happens that certain local areas or spots are much
more subject to blowing than the remainder of the field. This condition may
arise from a variety of causes and usually appears spasmodically in different 3'ears
or under certain vseather conditions. It is recognized that any thing that can be
erosion

used to check the velocity of the wind will have a very definite effect on wind
and highway snow fencing equipment is being studied for use in this

erosion,

connection.

Erosion Problems Arising from Changes in

Land

Use.

Because of the favor-

able economic position that potatoes have assumed in recent years,

many

areas

that are not particularly suitable for the growing of cultivated crops have been

plowed up, with the

result that soil erosion

problems have been developed that

are deserving of serious consideration. Sheet

yearly on some of these

fields,

and

rate of organic matter depletion.

and gully erosion are increasing
show a yearly increase in the

laboratory- tests

Some

operators are already experiencing a

decrease in potato yields and have called on the Soil Conservation Service for
aid in formulating plans for the protection of their fields.

Sunflowers and Their Possibilities.
menger.)

(Karol

J.

Kucinski and Walter

S. Eisen-

Tests show that sunflowers will grow on any land which will grow

corn, best results being obtained when the seed was sown, one every 18 inches in
36 inch rows, using corn fertilizer. Sunflowers are more hardy to light frost than
corn and can be planted at the time it is safe to plant field corn. Depending on
the season and variety, a growing period of 120 to 140 days is sufficient for maturing the seed in Massachusetts. Yields of one to two tons can easily be obtained
under favorable conditions.

Onion Breeding. (Hrant M. Yegian.)
progenies from a cross between
White Persian, with light leaf color, and Ebenezer, with yellow skin and dark
leaf color,

gave a close ratio of three yellow to one white skin bulbs.

Dark

leaf

was dominant over light. There was an extreme variation in leaf color in
the F2 population indicating that this is a quantitative character influenced b>color

the environment.

'^1
I
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Storage temperature had a marked effect upon the keeping quality of the bulbs,
the subsequent seed stalk development, and the amount of seed produced. Bulbs
stored at 32° F. had only 2 percent soft rot, while 15 percent of the bulbs stored
at 45' and 59 percent of those stored at 70° had soft rot.

Bulbs stored at 3?°F. had a higher percentage of two and three seed stalks
and as a group produced more seed than those stored at 45''. On an individual
plant basis, however, bulbs stored at 45^ produced about 0.23 grams more seed.
Onh 30 percent of those stored at 70' had seed stalks and these did not produce
any seed. On the basis of a two years' record it is therefore recommended that
onions be stored in a well-ventilated storage building at 32° at a low humidity.
Onions topped short immediately after pulling had 21 percent rot and those

cured for a few days had 22.5 percent; while onions topped long immediately after
pulling had 10 percent and those cured for a few days 7.5 percent rot. These
onions were stored from July 21 to March 27 in a room which had heating facilities

but no cooling system to prevent the

rise of

temperature on

warm

days.

Ryegrass as a Green Manure Crop. (Hrant M. Yegian.) The lack of organic
matter in most of the onion fields in the Connecticut Valley is one of the serious
problems facing the growers. In order to demonstrate that it is practicable to
grow green manure crops after the set onions have been harvested and to show
their relative value, domestic ryegrass, winter rye, oats, and Japanese millet
were seeded on an onion field in Sunderland, Massachusetts, on July 27, 1943,
after the onion crop had been harvested.
Domestic ryegrass was by far the best green manure crop because it made a
rapid top growth and had a ven,- extensive root s> stem. Winter rye was second
best.

A small

section of ryegrass

was

left

unplowed

in the fall.

The

spring was late;

good a conBecause of the possibilities
of a late spring it is, therefore, desirable to plow under green manure crops on
onion fields in the fall, notwithstanding the fact that fall plowing will not give as
good protection against soil erosion from wind or rapid run-off of rain.
consequently plowing of this strip was delayed, and

it

was not

in as

dition at planting time as the fall-plowed section.

Com

Improvemeni Program.

involving

all

(Hrant M. Yegian.)

Ninety-one single crosses

possible combinations of fourteen inbreds were tested at this sta-

with the corn breeding program at the Connecticut AgriExperiment Station under the direction of Dr. D. F. Jones, in order to
determine the most valuable inbreds and to predict the most effective double
cross combinations for this area.
An early hybrid produced by the double cross of four inbred lines, Wisconsin
(CC4 X CC8) X Quebec (83 x 9), gave ver>- satisfactory yields in 1942 and 1943.
tion, in cooperation

cultural

More extensive tests are being made in 1944.
A number of hybrids were tested for their general adaptability and yield, and
the following are recommended on the basis of prex-ious trials as well as the
results obtained in 1943.

Very early hybrids for grain: Maine B, Wisconsin 240 and 255.
Early hybrids: Minnesota 800, 700, and 702.
Medium early hybrids: Wisconsin 355, Minnesota 602, and Cornell 29-3.
Late hybrids: Ohio M-15, DeKalb 201, Iowa 939, Ohio K24 and \\46.
Silage corn, in the order of their relative maturity, beginning with the
earliest:

Cornell 29-3,

608A, U.S. 44, U.S.
stakes S.

M.

13,

Wood
Ohio

V20, Iowa 939, N.J. No. 2, Indiana
92, and Wood hybrid yellow sweep-

C
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Influence of Soil Fertility on Productiveness of Pasture Species. (Hrant M.
The data collected in 1943 and the spring of 1944 substantiated results

Yegian.)

obtained during the preceding two years.

All the species continued to respond

an annual application of 600 pounds
5-8-7 in April and June and 400 pounds in August consistently produced more
grass than plots receiving 400 pounds of 5-8-7 in April and June or only one
to increases in soil fertility.

Plots receiving

of

application in April.

The response to fertilizer was more pronounced during the prolonged dry
weather in the spring of 1942 and 1944. Kentucky bluegrass, timothy, and redtop suffered more during periods of drought than meadow foxtail, reed canary
grass, orchard grass, or smooth brome grass.
The effect of temperature upon growth varied with different grasses. Kentucky
bluegrass, orchard grass, meadow foxtail, and reed canary grass grew almost
as well in summer as in spring, provided there was sufficient moisture throughout
the growing period.
Orchard grass, Kentucky bluegrass, and reed canary grass made rapid recovery
after cutting.

Some

of the grasses

were non-persistent, especially at a high level of

soil fer-

Perennial ryegrass was winterkilled during the winter of 1941-42, and

tility.

orchard grass, meadow fescue, and rough-stalked meadow grass during the winter
of 1943-44. Timothy began to thin out after the third year.
A few of the grasses made more rapid growth in the spring than others. On
the

first

of

May,

1944, reed canary grass

and

grass six inches,

foxtail

five

was eleven inches tall, smooth brome
Kentucky bluegrass,

inches; while redtop,

timothy, fowl bluegrass, and colonial bent were only three inches

tall.

Redtop and fowl bluegrass gave as high a yield the first harvest year as the
second and the third year; timothy produced most the second year and meadow
fescue, orchard grass, and meadow foxtail, the first year; while reed canary grass,
smooth brome grass, and Kentucky bluegrass gave their highest yield in the
third year.

The

fact that

most

of the species differ

from each other

in

one or more im-

portant agronomic characteristics suggests the use of several of these well-

adapted species on a farm

ment and

soil

fertility,

in order to insure,

through a proper scheme of manage-

a satisfactory and uniformly distributed feed supply

throughout the season.

Experiments
Colby.)

at

Amherst with Hay and Pasture Seeding Mixtures.

(W. G.

Additional data were obtained from a series of plots planted in 1940

with different hay and pasture seeding mixtures. Details of the layout of the
experiment were given in a previous report (Mass. Agr. Exp. Sta. Bui. 388:14-15,
1942).

Most of the seed mixtures included in this experiment were simple ones in
which one grass was seeded with ladino clover alone or with ladino clover and
alfalfa.
Except for the first and second years in the plots first cut for hay, alfalfa has not been an important constituent in any of the mixtures. The failure
become established in the pasture series and to persist in the haypasture series can probably be attributed to the system of grazing management

of alfalfa to

which was followed.
During the first grazing season (1941) the pasture series was grazed rotationally
five times.
Under this heavy^ system of grazing only weak stands of alfalfa were
established and these were lost during the following winter.
In the plots first
cut for hay, the alfalfa was well established before the hay was cut and a good
stand was obtained in all alfalfa seedings. However after a crop of hay had been
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harvested, these plots were also grazed rotationally three times each season.
grazing following the removal of a crop of hay so weakened the alfalfa
that most of it had disappeared by the beginning of the third season. If grazing

The heavy

had been restricted to one or two light grazings or if a second crop of hay, only,
had been taken, alfalfa would undoubtedly have persisted much longer. Under
conditions as they exist at Amherst, alfalfa is a better hay plant than a pasture
If alfalfa is used for pasture, cutting the first crop for hay and lightly
plant.
grazing the second crop is probably the most satisfactory system of management.

By

1943, the third harvest year, wide variations were evident in the proportion

of grass to ladino in the different seeding mixtures.

The

following grasses had

eliminated most of the ladino clover: Tall fescue, orchard grass, and Kentucky
bluegrass. Redtop provided strong competition but did not eliminate the clover.

The most

serious competitor to the ladino clover

grass appeared in

all

was Kentucky bluegrass.

This

plots during the third season, whether seeded or not, with

the exception of those with good stands of orchard grass or tall fescue. There
was a greater proportion of bluegrass in the plots which were grazed than in
those which were cut for hay and then grazed. Observations in the field together

with the results of these experiments indicate rather definitely that

it is

neither

necessary nor e\en desirable to include Kentucky bluegrass in a pasture seeding

mixture except where the rapid establishment of a bluegrass sod is desired. To
sow bluegrass with ladino clover merely reduces the effectiveness and shortens
the

life

of the clover.

Grasses which persisted but which did not crowd out the clover were smooth

brome

grass (Canadian strain),

of orchard grass S26, 537,

meadow

fescue (Svalof's early), pasture strains

and SI 43, and perennial rye grass (O.A.C. No.

I).

The

smooth brome-ladino mixture continued to be one of the best mixtures in the
experiment. It was the most palatable; yields were good, particularly during
midsummer, and a satisfactory clover-grass composition was maintained at all
times. By the end of the summer about 60 percent of the herbage was clover and
40 percent grass. Some bluegrass was present in addition to the smooth brome.
Timothy was the only grass included in the experiment which tended to be
suppressed by the ladino clover. After the second grazing period in June, timothy
made very little growth until cool weather in the late summer and fall.

Response of Different Hay and Pasture Seeding Mixtures to Heavy Nitrogen
(W. G. Colby.)
In the early spring of 1943, nitrate of soda was
applied at the rate of 450 pounds per acre to half of each plot in the series with
different seeding mixtures.
These plots, seeded in the summer of 1940, made
it possible to study the effect of liberal nitrogen fertilization on a number of the
more important pasture grasses, both in stands made up largely of grass and also
in stands with varying amounts of clover, chiefly ladino.
The following results
Fertilization.

are of interest.

Rale of Application: For conditions as they existed, 450 pounds of nitrate of
soda supplied too much nitrogen for best results. The weather during the spring
months, particularly May, was much wetter than usual, so that the growth response was abnormally large.

and

in several of the

pasture

Serious lodging occurred in

was produced

many

of the

hay

plots,

time faster than it
could be efficiently utilized. Under the circumstances, it is probable that 50
pounds of elemental nitrogen to the acre would have been more satisfactory than
75 pounds. Lodging in the hay plots smothered out most of the clover.
Dry Matter Yields: The first harvest on the pasture plots was made on May
27. Increases in yields as a result of nitrogen fertilization varied from no increase
in tlic- case of a poor stand of perennial rye grass and ladino clover, to more than
{

lots feed

for a
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from a practically pure stand of timothy.

increase in yield from applied nitrogen for the nineteen different

was about 50 percent.
For the second harvest, on June 29, yields of the nitrogen half of the plots
varied from a 22 percent decrease for the redtop-ladino clover plot to a 78 percent increase for a practically pure timothy stand. The average increase for all
plots was 5.4 percent. The decrease in yield in the case of redtop is explained
by the fact that the clover population was greatly reduced in the fertilized half
of the plot. In the no-treatment half of the plot, where there was a fairly good
stand of clover, yields were well maintained throughout the season. The results
obtained at the time of the third harvest, on July 30, were similar to those obtained for the second.' Of the increase in yield from additional nitrogen during
the season, 94 percent was obtained at the first harvest date in May.
Response of Different Grasses: Timothy gave the greatest response to nitrogen
fertilization, followed in turn by smooth brome grass, Kentucky bluegrass, redThe average intop, meadow fescue, perennial rye grass, and orchard grass.
crease in yield for four different strains of timothy (fairly pure stands) was 82.6
seedings

percent for the

first

harvest, 28.1 percent for the second,

and

4.9 percent for the

third.
Effect of Nitrogen on the Clover Population:

The

effect of nitrogen

on the clover

population varied greatly with different grasses. When redtop was present to
an appreciable extent, additional nitrogen tended to strongly suppress the clover.

For example, a redtop-ladino clover plot was made up of 80 percent redtop and
20 percent clover in the spring. By fall the nitrogen half of the plot had only 10
percent clover, while the untreated half contained 60 percent clover.

Kentucky

bluegrass reacted similarly to redtop.

and orchard grass had already crowded out much of the ladino
was applied, and additional nitrogen merely resulted in
the elimination of what little clover was left. Brome grass in the pastured plots
gave good results, and additional nitrogen, though it increased yields appreciably,
had no deleterious effect on the stand of clover.
Tall fescue

clover before nitrogen

Time-of-Planting Trials with Smooth

Brome Grass.

(W. G. Colby.) Sucand ladino
clover, both with and without a light seeding of oats, wheat, or rye, showed
that early seedings were much better than late ones. Seedings made on August
19, 1942, resulted in an excellent stand of both brome grass and clover by the
summer of 1943, Seedings made on September 2 resulted in a fair stand of
brome grass but no ladino clover. Later seedings resulted in very poor stands
A light seeding of oats had an injurious effect on the August
of brome grass.
seeding but was of some benefit to later seedings. Late seedings with wheat or
rye showed some benefit from the companion crop.
These results indicate that summer seedings of smooth brome grass should
probably not later than is safe for the summer seeding of alfalfa
be made early
and without a companion crop of oats, wheat, or rye.
or ladino clover

cessive

summer

seedings of smooth

brome

grass (Canadian strain)

—
—

Winter Hardiness of Orchard Grass Strains. (W. G. Colby.) The winter
was a severe one from the standpoint of winter injury to vegetation.
Observations on winterkilling in a three-year-old nursery of orchard grass strains
showed the following results:

of 1943-44

1.

Strains showing no apparent injury: Commercial, Scandia

2.

Strains showing

3.

Strains showing severe injury: S26, S37, S143, Akaroa,

some

injury: Brage,

II,

Tardus 11,0. A. C. No.

New

Tammisto.

1.

Zealand.
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Potato Seed Treatments. (C. V. Kightllnger and H. M. Yegian.) Experi
mental work was done in 1943 to ascertain the comparative tolerance of potato
varieties to different disinfecting seed treatments and the effectiveness of tha-j

treatments in controlling rhizoctoniose and scab.
Several different seed treatments were used on Green Mountain, Irish Cobbler.
Chippewa, Kaiahdin, Earlaine, and Sebago potatoes which were slightly t<.
moderately infected with rhizoctoniose and slightly infected with scab. At the

time they were treated, the potatoes were either completely dormant or just
The treatments used were mercuric chloride, mercuric
starting to sprout.
chloride plus acid, yellow oxide of mercur>-, Semesan Bel, Sanoseed, Spergon,

and Fermate,

all of

which were used carefully according to the directions.

inorganic mercury treatments injured the tubers of Chippewa, Katahdin,
Earlaine, and Sebago \-arieties, but not the tubers of Green Mountain and Irish

The

Cobbler

varieties.

The organic treatments caused no

noticeable injur>- to the

tubers of any of the varieties. None of the treatments had any significant effect
on the stands of potatoes or the \-igor of the plants, and no increase in yields was
obtained from the use of any of the organic treatments. Careful examination of

the growing plants and later e.xamination of mature tubers at harvest time showed
little or no difference in the amount of rhizoctoniose and scab on the tubers grown

from treated and untreated seed.
Potato Variety Trials. (Ralph W. Donaldson. Walter S. Eisenmenger, and
Based on yields of marketable size, the ranking of potato*
J. Kucinski.)
varieties grol^-n in plots at the Experiment Station during the season of 1943

Karol

were Warba, Chippewa, Irish Cobbler, Sequoia, Sebago, Green Mountain.
Katahdin, Earlaine, Houma, S-16592, Mohawk, Russet Rural, and Pontiac.
The ranking of the five common varieties of potatoes groi^-n in plots, based
on 10-year average (1934-1943), was Green Mountain. Russet Rural, Chippewa,
Katahdin, and

Irish Cobbler.

DEPARTMENT OF AM>L\L HUSB.ANDRY
\'ictor A.

Rice in Charge

Study of the Mineral Elements of Cow's Milk. (J. G. .Archibald and C. H.
The work with zinc has been completed and the results published in
the .\pril, 1944, number of the Journal of Dair> Science. Zinc oxide (10 grams per
cow daily) was fed as a supplement to the ration of eight cows for a period of
three months by the double reversal method. This consistently raised the level
of zinc in the milk, the average being 5.1 mgm. per liter of milk as contrasted
with an average of 3.9 mgm. when the cows were on a control ration.
The same precedure was followed during the past winter in the study of the
element cobalt, which was fed as cobaltous acetate at the rate of one-half gram

A

Parsons.)

daily per cow.

Results are not yet available, as the analx tical

work

is still

in

progress.
In\-esli^ation of the

Merits of Legimie 2uid Grass Silage for Massachusetts

G. .-Vrchibald and O. H. Parsons.) Practical aspects of this work
during the past year Yiaxe involved a trial of the following as possible preservaAgriculture.

(J.

tives:
.

2.

crop).

Urea (10 pounds per ton of green crop).
Urea and molasses (urea 10 pounds, molasses 75 pounds, per ton of green
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(at three diflferent rates: 100, 150,

and 200 pounds per ton

of green crop).

The urea when used alone proved unsatisfactory-. The odor of the silage was
very objectionable and an undesirable type of fermentation had taken place as
indicated by the high pH (5.6), excessive amounts of butyric acid and volatile
bases, and complete absence of lactic acid. The one point in favor of the urea was
that apparently

it

preserved the carotene very well.

The word "apparently"

is

used advisedly, for although this result confirms work done elsewhere there is
some question in our minds as to its validity. It is feared that the urea, or perhaps more correctly the type of fermentation induced b\- the high pH developed

when urea was added, ma.y have

altered certain non-carotene pigments sufficiently

to permit their estimation as carotene.

W hen a combination of urea and molasses was used a somewhat better product
The pH was considerably lower, the volatile bases and
much lower, and considerable lactic acid was formed.

resulted.

were

butyric acid

The principal idea in using the urea was to increase the nitrogen content, and
hence the potential protein level, of the silage. The molasses was added not
only to act as a preservative but to furnish readily available energ\- for those types
of microflora which might s\ nthesize the urea into protein, or at least into intermediate nitrogenous compounds. That the idea did not work well in practice
is evidenced not only by the unsatisfactory quality of the silage as already^ noted,
but also by rather definite evidence that much of the urea was lost by leaching.
The average nigrogen content of the teachings from the experimental silo for
four years previously was 0.30 percent; when the urea was used it was nearly

double that amount (0.56 percent).
Excellent silage resulted when 150 pounds or more of ground wheat was used.
The pH was satisfactory (4.3), volatile bases were low, but\ ric acid was either

low or absent, and there was a relatively high content of lactic acid. The silage
had a mild, pleasing odor and was very palatable to the cows. The herdsman
observed that it was the best quality silage he had fed in the eight years of experience with grass silage.
The biochemical studies mentioned last year have been continued. The outstanding conclusion from this phase of the work is that the kind of crop and the
stage of maturity at which it is harvested are of more importance in determining
the quality of silage than the preservative used. Preservatives are of some benebut wherever it is practicable to control moisture
fit under certain conditions;
content by wilting the crop before storage, an excellent grade of silage can be
made without the use of a preservative. The one disadvantage of wilting (or of
letting the crop become more mature before cutting, which is another way of
reducing moisture) is that the carotene losses are somewhat higher than where
preservatives have been used.

The

Effect of Feeding Synthetic Thyroprotein to Milking

Cows. (J. G. ArchiThis project, initiated in April, 1944, is being conducted in cooperation
with Cerophyll Laboratories Inc. of Kansas Cit>', and in collaboration with the
Eighteen milking cows in the Holstein
State Department of Mental Health.
herd at the Medfield State Hospital are being used for the work. The objective
is to ascertain the effects of feeding this synthetic hormone to milking cows for
relatively long periods of time. It is already known that the feeding of it causes
a definite positive response in milk secretion; the question which at once arises

bald.)

and which it is the aim of this project to help answer is: Is this positive stimulus
lasting and how does it affect the cows in those respects other than milk production?
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DEPARTMENT OF BACTERIOLOGY
Leon A. Bradley

in

Charge

Nitrification in Soils Containing Plcint Residues of Varying Lignin Content.
(James E. Fuller, cooperating v^ith the Agronomy Department.) This study
was conducted on a sandy loam soil, characteristic of the Connecticut Valley
tobacco lands in Massachusetts. The field was divided into six plots, and each

plot into a sufficient

number

of strips to permit the planting of the several cover

which included tobacco, corn, artichoke, buckwheat, barley, rape, sudan,
sorghum, oats, rye, wheat, millet, and sunflower. The plots were plowed as
follows: two plots early, after the cover crops were w^ell up; two in mid-season,
after the crops were w ell developed but not hardened and two at the end of the
season, after the plant materials had matured and hardened.
The following season tobacco was planted over the whole field. Soil samples
representing all of the strips on all six plots were collected early, before the tobacco
was planted; in mid-season: and late, after the tobacco had been harvested.
Two series of laboratory studies were made of the nitrifying capacity of the
soil: one in which dried blood (1 gm. per 100 gm. soil) w^as mixed with the soil,
and a second in w^hich ammonium sulfate (50 mgm. N per 100 gm. soil) was
employed. Equal quantities of these mixtures were put into glass tumblers and
water was added and maintained at optimum moisture content. The tumblers
were allowed to stand art room temperature for four weeks, and then nitrate
determinations were made (phenol-di-sulfonic acid method, A.O.A.C.).
The results of the analyses failed to indicate any relationship between the
nitrifying capacity of the soil and the cover crops plowed under. Attempts to
correlate the nitrification figures with the tobacco crop yields and indices also
The only deduction that could
failed to show any demonstrable relationship.
be made was a general one: that matured and hardened plant residues plowed
under late in the season apparently exerted a depressing eff"ect on the nitrifying
capacity of the soil as compared with the eff"ects of the residues plowed under
early and in mid-season.
crops,

;

Bacteriological Studies of Rural

Water Supplies.

(James E. Fuller.)

In the

routine bacteriological testing of rural water supplies in this laboratory, the

coli-

form bacteria encountered are frequently classified as intermediates of the group:
that is, they do not give the differential reactions of either the fecal type Escherichia coli or of Aerohacter aerogenes w^hich is commonly encountered in soil. As a
is often difficult. In the present study a number
have been tested by routine standard tests (lactose fermentation, Endo's agar, and "Imvic" reactions) over a temperature range extending
from 37° to 46° C. (Eijkman test for E. coli). Results indicate that a majority of
contaminated rural water supplies have received their contamination from surface w^ash rather than from sewage.

result, the interpretation of tests

of these cultures

Relation of Chloramine-Resistant Bacteria to Milk Supplies.

(James E.

Preliminary work on this project has consisted of isolating and describing bacteria that have resisted chloramine (chlorine-ammonia) treatment as
A number of false presumptive tests
it is applied to the Amherst w^ater supply.
Fuller.)

have been encountered

in the

water since the chloramine treatment was started.

Results indicate that these false tests are caused by coliform bacteria that have
been inactivated by long absence from their natural environment, combined

with non-coliform bacteria. The relationship of these bacteria to milk supplies
will be the next phase of the study.
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This

to be a cooperative study with the Division of Engineering

Department of Health, with whom it originated.
study was, and still is, to study the effect of different sewage
retention periods on the bacterial and chemical quality of the efifluent from septic
tanks. A tank was constructed having three compartments. Sewage from one
of the college dormatories was fed from a common receiving chamber into these
of the Massachusetts State

The purpose

of the

compartments through

orifices of

such size as to provide three different retention

periods for the sewage.

State Department of Health representatives designed and supervised construcand its operation was originally the responsibility of

tion of the installation,

Western Massachusetts District Engineering Office in Amherst. The design of
the tank proved to be faulty, and the state engineer in charge entered the Army.
The project then was taken over by the Experiment Station and assigned to the
Bacteriology Department. Attempts to operate the tank satisfactorily proved

and the Army Air Corps cadets were removed from the college dormitory
which supplied the sewage. As a result, the project was suspended until the
dormitory is once more occupied to provide sewage. Meanwhile, plans are underway to redesign and reconstruct the tank in the effort to improve its operation.
The future of the project depends on the effectiveness of the reconstruction,
which is being supervised by the Engineering Department of the College, and
upon the dormitory being occupied to provide an adequate supply of sewage.

futile,

Recovery of Agar from Used Laboratory Media. (James E. Fuller and John
The purpose of this study, was to develop a rapid and efficient
method for recovery of agar that would be practical for small laboratory use.

M. Woodward.)

The method developed
Preparation.

follows:

Melt the used media and

filter

through a layer of cheesecloth.

Put into beakers to solidify, in a refrigerator if haste is necessary, or otherwise
at room temperature. Cut the solid agar into small bits and then force it through
a wire screen }4: or 3/8 inch mesh. Put into a cheesecloth bag for washing.
Washing. (1) If running water can be used, the time required for washing the

may be substantially reduced. Suspend the cheesecloth bag in a container
deep enough to permit complete immersion of the agar. Run water gently and
continuously through the container for about 6 hours. By that time the agar

agar

be clarified, and the Fehling's and biuret tests will be negative. (2) If it is
not practicable to use running water, the bag of agar may be suspended in 3 liters
of water for each liter of agar. Start the washing in the morning and change the
will

water in the evening, the next morning, and the next evening. A half day of
washing the third day should complete the process satisfactorily. Either method
of washing should recover about 90 percent of the theoretical yield of agar.
Drying. After the agar has been washed,' suspend the bag to permit drainage
of surplus water, then spread the agar in a thin layer in a shallow pan and dry
at 45° C. The dried agar may be used in the same way as commercial agar.
The recovery of agar from media containing dyes is not recommended because
the bleaching process

is

tedious

and

is

apt to impair the gelling property of the agar.

Effect of Physical and Chemical Agents on Plate Counts.
(James E.
and Thomas Sparkes.) One of the limitations of bacteriological plating
technique is the difficulty of breaking up clumps of bacteria. In this study both
market milk and sterile milk artificially inoculated were emplo^-ed. Rates of
shaking were 200, 400, and 900 per minute, with and without broken glass.
Two and five minute periods were employed with each rate. Counts were not

The

Fuller
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by the "Standard Methods" proced-

Several commercial wetting agents were employed, as well as Ivory soap.
gave sufficiently improved results to justify their use in routine plating.

Vitamin and Amino-acid Requirements of Non-pyogenic Streptococci.

(James

E. Fuller and Ruthe Galler.) Certain of the non-pyogenic streptococci from the
mouth or intestines are considered of importance as indicators of pollution. All

may be found in swimming pool water, and those from the mouth
have been suggested as logical indicators of unsatisfactory cleaning of eating
and drinking utensils. There are no simple direct methods of identifying these
organisms and this study was made in the effort to develop some such method.
Representative non-pyogenic streptococci were cultivated in a synthetic
medium. Vitamins (riboflavin, pantothenic acid, and pyridoxine) and amino acids
(tryptophane, tyrosine, lysine, argenine, methionine, valine, and glutamic acid)
were incorporated in the medium in various combinations. Each organism required all of the amino acids and all of the vitamins employed. It was not possible to substitute para-aminobenzoic acid for any of the vitamins mentioned.
of these types

Laboratory Service, December
Milk, bacteria counts

1,

1942, to June 30, 1944.

(James E. Fuller.)
297

Ice cream, bacteria counts

115

Water, bacteriological

191

tests

603

Total

DEPARTMENT OF BOTANY
A. Vincent

Osmun

in

Charge

Diseases of Trees in Massachusetts. (M. A. McKenzie and A. Vincent Osman.)
Ceratostomella ulmi (Schwarz) Buisman,
The Dutch Elm Disease Problem.
the causiil fungus of the Dutch elm disease, has been isolated from 17 trees in
eight municipalities in Massachusetts, and to date (June 1944) affected trees
have been removed and burned as follows:
1941

Alford

1942

1943

Pvgremont
Great Barrington

3

2

1

1

Mount Washington

2
l

1

Pittsfield

1

Sheffield

1

West field
West Stockbridge
Breakage of trees caused by

1944

1

.

1

1

,

.

1

December 1942 and January 1943
contributed to the increase in elm material suitable as breeding places for the
principal airrier of the disease, a bark beetle (Scolytus multistriatus Marsh.).
ice

storms

in

is now known to be present generally in Massachusetts east of
WorCounty and has been reported widely in Berkshire County and Hampden
County in addition to six towns in Hampshire County.
In an attempt to reduce the quantity of elm items which might contribute to

The

beetle

cester

the spread of this disease, municipal tree departments cooperated in a

program
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treatment or disposition of the elm material involved. Timely selective
is a most important consideration in the control of the disease, and
the Massachusetts Tree Wardens' and Foresters' Association, together with
Local Moth Superintendents, have planned regional meetings throughout Mass-

for

treatment

achusetts for the

summer

to formulate further plans for

Dutch elm disease control

throughout the State.

At the present time, surveys and recommendations for control practices are
the Experiment Station in regions where the disease occurs, and sanitation practices are performed by the Massachusetts Department of Agriculture
and the municipalities and property owners concerned. Elm material found to
be infested or suitable for infestation by carrier beetles should be utilized as fuel
or debarked by June 1 in any year, as a means of checking the increase in the
population of the vectors of the disease. Tree wardens, foresters, arborists, fire
wardens, highway departments, state departments, and public utilities have

made by

materially aided in this practical

means
Department

other

method

of protecting disease-free elms,

and

of treatment are being explored constantly in cooperation with the
of

Entomology.

Other Tree Problems.

Fifty-six diseases of thirty-two species of trees including

eight diseases of elm were identified from approximately 320 specimens

and
elm was reported
from one additional municipality in which the disease has been found in MassVerticillium sp. was isolated from several species of woody plants,
achusetts.
and one specimen was collected in a municipality from which the writers had no

The Cephalosporium

inquiries received during the year.

wilt of

previous report of the fungus.

Soon

after the leaves developed

trees in all parts ot the State.

1943, wilting of foliage occurred on

in'

In some cases trees died, especially

commonly were

while individual branches

maple

Norway maples,

affected also on sugar maple.

Several

which is known to be a primary
Field studies will be continued during 1944

factors were involved, but the only fungus isolated

cause of disease was Verticillium sp.
in locations

where affected trees were reported.

and

caused by Puccinia
was particularly prevalent in the coastal
regions of Massachusetts during early summer. Because of the large number of
inquiries received concerning this disease, a circular was prepared to facilitate

Rust

of red, green,

peridermiospora

(Ell.

&

possibl}^ other species of ash trees,

Tr.) Arth.,

the handling of requests.

An

unusually large number of shade and ornamental trees, particularly ever1944.
Contributing
factors were presumably the drouth of the previous summer, deep freezing of the

greens, died or failed to produce satisfactory foliage in

ground

in

a relatively dry condition in the absence of snow cover in winter, bright
and drying winds. Previous to the appearance of widespread

sunlight of winter,
injury,

recommendations

for

pruning diseased parts of

and the use
ments.

maintaining street trees in a safe condition and for
treatment of tree wounds, sanitation practices,

trees,

were prepared for municipal tree departon tree damage in association with winter con-

of disease-resistant trees

More

recently, a report

ditions has been prepared.

Foliage of trees throughout the State, in
suffered

from the

effects of the

heavy

frost

common

on

May

19

with man>- food plants,

and

20, 1944.

In

some

cases all leaves on trees were destroyed, while all degrees of leaf injury from slight
to relatively extensive were also noted. Among the more common trees, s\camores, oaks, beeches, sumacs, walnuts, butternuts, hickories, maples, alders, and
elms, in order of listing, were injured more or less significantly; but doubtless

many

other

woody

plants with soft growth were also affected.
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A number of inquiries concerning wood-destroying fungi have been received
during the past year. Probably this is a result of the nonavailability of wood and
viood products for replacement purposes. In most cases the use of treated wood
could have prevented fungus damage, but treated woods as well as materials for
treatment, are not always obtainable.
Municipalities were greatly handicapped in carrying out tree disease control
programs because of the shortage of manpower. A program providing for the

treatment of trees by part-time workers was suggested to help meet the emergency
and has proved workable. In an effort to get cooperation on the part of the public
municipal tree protection programs, public utilities arranged for the distribuannouncing Massachusetts Agricultural Experiment Station BulDetails of the
letin 357 entitled "A Ci\ilian Program for Tree Protection."
in

tion of cards

operation of the program were included in a report. The response by the public
was extremely gratifying, and municipalities and utilities have requested that
further study be given to the matter of

recommending methods

for educating

the public in street tree problems.

Damping-off and Growth of Seedlings and Cuttings of

Woody

Plants as

Affected by Soil Treatments and Modification of Environment. (\V. L. Doran.)
In cooperation with John S. Bailey of the Department of Pomology, especial
attention has been given to the propagation of high-bush blueberry and beach
plum by softwood cuttings, and papers have been published on those subjects.

weeks before the first fruits
and set in sandsphagnum peat. The method is a timesaver as compared with the former use of
hardwood cuttings. Beach plum cuttings, treated with indolebutyric acid, gave
best results if taken when fruits were about one-eighth inch in diameter; and by
no method previously described has the beach plum been so rapidly and readily
propagated. Early July cuttings of Myrobalan plum rooted well after treatment
Cuttings of blueberry rooted best

if

taken

2 to 3

ripened, treated with indolebutyric acid or indolepropionic acid,

with naphthaleneacetic acid

Manetti stock,

for grafting roses, is not

now

available in sufficient quantities

and

at the request of a large grower of greenhouse roses

tion

by cuttings was begun.

Two-bud

work on

their propaga-

cuttings of rose rooted well in sand-sedge

Hormodin and the fungicides Arasan or
These fungicides added to indolebutyric acid in talc caused no injury
to cuttings of the several species with which they were used. In work with Lawrence Southwick of the Department of Pomology, such use of Spergon prolonged
Cuttings of hemlock rooted better if
the life of unrooted cuttings of apple.
taken from the north side of a tree, better and more rapidly .if treated with
indolebutyric acid solution followed by powder dip treatment with indolebutyric
peat after treatment with mixtures of a

Spergon.

acid in talc plus Spergon.

R(X)ted white pine cuttings grew about 5 inches, erect

and symmetrical,

in

their second year.

Cuttings of most of the woody plants used rooted better in sand-sedge peat
than in sand-sphagnum peat.
Late fall cuttings of Franklinia, Tripterygium and Marsdenia rooted well
without treatment; but the rooting of similar cuttings of Orixa japonica, Colutea
media, Indioofera amhlyantha and a mulberry was improved by treatment with
root-inducing substances.
» Doran. W. L. and Bailey.
Propagation of high-bush blueberry by -softwood cuttings.
J. S.
Mass. Agr. Expt. Sta. Bui. 410. 1943.
*

Doran, VV. L. and Bailey,

cuitin^o.

J. S.

A

second note on the propagation of beach plum by softwood
1943.
(Mass. Sta. Contrib. 496.)

Amer. Nurseryman 78:8:7-8.
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Study of Diseases of Plants Caused by Soil-Infesting Organisms, with ParMeasures. ( W. L. Doran.) Especial attention has
been paid this year to investigations of the use of urea, dichromates, sodium
nitrate, formaldehyde, and other materials as soil fungicides for the control of
damping-off and for the control of onion smut; also to the control of damping-off
of vegetable seedlings other than by the use of soil fungicides and to certain seed
ticular Attention to Control

treatments for use with vegetables.

The

application of a very dilute solution of formaldehyde to soil immediately

after seeding

is

a safe, convenient, and simple method for the prevention of post-

emergence damping-off. At the request of the Du Pont Company, an article
was written on the subject and published in their Agricultural News Letter.^ Such
treatment with formaldehyde is readily combined with subirrigation ipimediately
after seeding, and L. H. Jones and the writer published on that method.^
In the absence of any chemical

treatment against damping-off fungi,
may be improved by postponing the
Stands of eight commonly grown vegetables were better when
first watering.
soil was not watered until three to five days after seeding.
soil

stands of vegetable seedlings under glass

Thomas Sproston, Jr., on onion smut, soil treatments with sodium
Fermate, or urea markedly reduced the severity of the disease; but urea,
unless applied to soil long before seeding, may interfere with germination or
growth.
In work with

nitrite,

Urea proved to be a
limed Sandy
it

soil (0.2

gave poor results

safe

and

effective soil fungicide with peas

milli-equivalents of exchangeable

in soils

H

when used on a

per 100 gm.

soil),

but

which were unlimed or not sandy.

immediately before seeding, or Elgetol, ammonium
soil immediately after seeding,
gave good and safe control of damping-off of certain vegetables.
Fermate, applied to

soil

dichromate, or potassium chromate, applied to

As seed treatments

for vegetables,

ammonium, potassium,

or sodium dichro-

mate, diluted with graphite, gave good results, comparable to those obtained with

new

proprietaries.

Seed treatments of beet with Arasan, of cucumber with Semesan, and of
lettuce with Spergon prevented pre-emergence damping-off equally well whether
soil was first watered 1, 2, 3, 4, or 5 days after seeding and whether the temperature of the water applied was 40° or 100°F.
Soaking seeds of eight commonly grown vegetables

in

water for various lengths

of time immediately before seeding did not sufficiently hasten germination or

emergence to

affect either pre- or

Effect of Soil

post-emergence damping-off.

Temperature on Leaf Pattern of Tobacco Mosaic Virus.

(L.

H.

Jones.) Seedlings of Havana Seed tobacco were established at a soil temperature
of 70° F. One fourth of the plants were inoculated with a mosaic virus, and 24

hours later the soil temperatures were altered to establish a range from 50° to
95° at 5-degree intervals. The inoculated plants at all temperatures showed the
typical pattern of mosaic infection by the 13th day; but on the plants at 90° and

growth gradually stopped and a rosette of frenched leaves appeared
common mosaic pattern continued.
These results were confirmed when the pots at 95° were interchanged with those

95°, terminal

at the top, while at temperatures below 90° the
at 50° soil temperature.
'

•

W. L.
Letter of E.

Doran,

News

Jones, L.

soil in flats.

with formaldehyde after seeding to control damping-ofT. Agr.
du Pont de Nemours and Co. 11:3:47-49. 1943.
H. and Doran, W. L. A practical method for sterilization and subirrigation of
Flor. Exchange 100:22:9. 11. 1943.
(Mass. Sta. Contrib. 482.)
Soil treated

I.

.
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This preliminary work indicates that frenching of tobacco leaves inoculated
with a mosaie virus may be induced by a high soil temperature; or else there was
associated with the mosaic virus a frenching virus, the effects of which are apparent only at soil temperatures of 90° and above.
Soil temperature had a marked effect on the development of uninoculated
at temperatures below 65°,

Growth was slow

tobacco plants.

The uninoculated

rapid at the higher temperatures.
of frenching at

any

and increasingh-

plants showed no evidence

of the temperatures.

Temperature on Certain Forage Grasses. (L. H. Jones.) Seedbrome grass {Bromiis inermis Le> ss.), meadow fescue {Festuca elatior L.),
perennial rye grass {Lolium perenne L.), and timothy {Phleum pratense L.) were
established at a soil temperature of 65° P., which after 18 days was altered to
Effect of Soil

lings of

produce a range of temperatures from 50° to 90° at 10-dcgree intervals. Fescue,
and timothy, according to values of growth and dry matter produced, had
an optimum soil temperature of 70°; brome grass did best at 90° and poorest at
50"^; rye and timothy did well at 50° and poorly at 90°; and fescue did well through
rye.

the whole range of temperatures employed.

Creosote Injury to Plants.
in confined spaces,

(L.

H

.

Jones.)

Wherever creosote f umes are evolved

such as cold frames, there

is

certain to be serious injury to

Creosoted lumber covered with soil has not been harmful to seed germination or the growing plant in any of the experiments. However, when the
plants.

creosoted

seeded

wood was above the

flat.

soil line

Injury occurred, appearing

upward and Inward.

and consequently above
first

leaves, as in a

as a rolling of the leaves, usualK-

Continuous exposure to the fumes eventually

killed

the

Air temperature and sunlight intensity are probably contributing factors,

plants.

not only In causing an evolution of creosote fumes, but also in

more susceptible

making the plants

to injury froni the fumes.

Creosoted paper used

flat

on the

soil

as a collar for the protection of cabbages

against maggots did not produce injury unless there

was poor air drainage or
remove frost protectors in the presence of sunlight. If the stems are
soft when the maggot protectors are applied, it is possible that the plants can be
harmed by creosote coming in contact with such tender tissue.
If creosote fumes are evolved in a sunllghted chamber, types of injury similar
to those obtained with illuminating gas result.
With tomato plants epinasty.
early senility, and abscission were frequent results of exposure to fumes of creosote for a limited time.
Longer exposures caused immediate leaf death more
failure to

often to leaves of
plants

medium age than

to the oldest or youngest leaves.

wood may reduce the intensity of the injur\-, but cabbage
sht)wed considerable Injury from wood known to have been creosoted six

Weathering

of treated

years previousK

Causes and Control of Decay of Squash in Storage. (E. F. Cuba, Waltham.)
work with gourds, less shrinkage from decay after harvest occurred
when the plants were protected with a fungicide during their growing period in
In i)revious

the

This > ear the effort was applied to Blue Hubbard squash. The control
gave as good yields of mature squash and as low a percentage of immature
infected squash as did the plots dusted or sprayed with fungicides.
Deca\- found among the small immature squashes was essentially due to
Choanephora cucurhitariim (Bark & Rav.) Thax. brown rot, and Macrospoiium
cHcumenntim E. & E. black spot rot. Some bacterial wilt rot, due to Erwinia
field.

plots

tracheiphila

was

e\ ident

among

the mature squash at harv^est.
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Guba, Waltham.)

the objective of developing a tomato of desirable commercial type,

With

immune

to

weighing 3}^ to 5 ounces each, the Bay State tomato
has been hybridized with various types which are immune to leaf mold. In the
F2 generation, segregations appeared for various degrees of susceptibility and for
immunity. The population of totally immune plants varied from 72 to 86 percent; and two of the crosses produced tomatoes which averaged 2)4. to 3^ and
2 1/3 to 2 3 4 ounces each, indicating that the objective niay soon be realized.
leaf

mold and yielding

fruit

Disease Resistance and Heredity of Carnations. (E. F. Guba cooperating with
H. E. White, Waltham.) Project has been suspended for the duration of the
war, projects on food production being considered more important.

Lead Arsenate and Lime in Apple Spraying.
Botany, Chemistry, Entomology and Pomology cooperating.)
This project is intended to add to our knowledge of insect and disease control
and spray injury. On this basis special consideration was given to tenacity of
sulfur, particle size of sulfur, scab and plum curculio control and russet injury.
As in the past, detailed reports of the work at Amherst and W'altham are comInterrelation of Wettable Sulfur,

(Departments

piled

of

and submitted

to the departments involved.

Miscellaneous Studies.

(E. F.

Guba and

E. V. Seeler,

Jr.,

Waltham.)

A plot of ground badly contamwas treated with chlorpicrin, 25 pounds to
1000 square feet, two weeks before it was planted to clean cabbage plants from
steam-sterilized soil. Growth of the plants was generally poor
in the untreated
plot because of club root, and in the treated plot because of club root and chlorpicrin gas persisting in the soil long after application. Although root infection was
less in the treated plot, more and better heads developed where the soil had not
Control of Cabbage Club Root with Chlorpicrin.

inated with cabbage club root fungus

—

been treated. This is in line with results of previous tests of various chemicals
which have been advocated for controlling club root. Our results over the years
show nothing significant in favor of chemicals applied to the field in advance of
planting; and we are led to accept the use of new or uncontaminated land
as the only practical method of controlling the club root disease under our conditions.

Cooperative Vegetable Seed Treatment Demonstration.
These demonstrations
were sponsored by the American Phytopathological Society in cooperation with
the states to study the efficac)' of various newer chemical seed treatments, and
to standardize the pre-treatment of seeds for the control of seed decay and damp-

The results of the trials in the different states will be summarized and
published in the Plant Disease Reporter, U. S. Department of Agriculture. The
best chemical treatments for each vegetable type considered at Waltham, reping-ofT.

resenting the

mean

Bean (Lima)
Bean (Snap)
Beet
Carrot

Corn (Sweet)
Spinach

Onion
Pea

of five replicates, are as follows:

Spergonj .20 percent b\- weight
Fermate, .20 percent by weight
Yellow Cuprous Oxide, 2.0 percent by weight
U. S. R. n. 604, 1.5 percent by weight
Arasan, .18 percent by weight

Fermate, .25 percent by weight
Fermate (excess dosage)
Spergon, .168 percent; Thiosan, .168 and .335 percent

,

X\SS.
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and Control of a Stilbaceous Mold in Gas Purifying
Our attention was in\-ited to a compact moldy growth in sponge layers
of iron oxide and wood sha\-ing5 in the gas purifying boxes at the Everett Plant
of the Boston Consolidated Gas Company. The sealing of the sponge impeded
the flow of gas and interfered with its purification. The fungus was determined
by Dr. David Linder, Har\-ard University, as Sporocyhe Borzinii Goidanich,
which is the imperfect stage of Petriellu Lindforsii Curzi. What is known of the
fungus would indicate that it is indigenous to wood. A few samples of wood
Studies on the Identity

Sponge.

sha\ings from stock piles were examined in a search for the Sporocybe fungus
but none of it was found. Information has been obtained on the temperatureand pH relations of the fungus and upon the lethal action of heat and formalde
hyde, which will be compiled for publication.

DEP.\RT.NIENT

W alter

OF CHEMISTRY

S. Ritchie in

Charge

Chemical Investigation of the Onion. (Emmett Bennett.) An analysis of the
and bulbs of the Ebenezer onion has been made on samples representing \-arious stages of growth and on those cultured in distilled water in sunshine-darknes>
and in darkness. In general, the trends of some of the constituents of the Ebenezer onion indicate that the cultural period may be di\-ided into two parts. The
first part, consisting of about two-thirds of the total gro\^"ing period, is spent in
developing a top of great synthesizing powers. The second is characterized by a
rapid gain in weight by the entire plant, followed by a more or less complete
remo\-al of solutes to the bulb. This f>eriod is initiated by a softening of the
neck which occurs because new leaves are not being formed. As a result of
these physiological processes it may be said in general that in the tops the content of total ash and of all the nitrogen fractions, determined quantitativeh
decreased with maturity accompanied by an increase of soluble sugars until
signs of maturity de\-elop; in the bulbs the content of all constituents increased.
toi>s

The
1.

chief jwints of interest in these trends are:

That the amides accumulate

in the bulbs, especially during the second

period.
2.

That the

total nitrogen of the

bulb at maturity

is

soluble to the extent

of about 80 percent.
3.

That reduction

of nitrates appears to take place in the bulb.

In comparison with the normal, the chief changes which occurred in the onions
in artificial cultures were:
1.

That transportation of solutes from the tops to the bulbs occurred ver>

slowly during 139 hours in complete darkness.

That complete darkness caused a more extensive utilization of the soluble
2.
carbohydrates than did sunshine-darkness.

A

compound believed to be p\TU\-ic acid has been isolated and characterized.
we are au-are pyruNnc acid has never been isolated from any of the higher
plants.
The crystals of the 2, 4-dinitrophenylhydrazone were greenish yellow
diamond-shaped plates. The poles of the longer axis were pointed, while those of
the shorter axis were curved or rounded. The compound melted at 241 "C. and

So

far as

contained 20.20 percent nitrogen.

Phosphorus Compounds in Certain \'ege tables.
(Emmett Bennett.) A
made of the phosphorus compounds of 11 different v^etables

fractionation ^-as
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into inorganic, organic, resistant esters, phytin, phospholipid
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and phosphoprotein

phosphorus. The results indicate that the bulk of the phosphorus is in the inorganic form; that the organic fraction may be composed of widely varying
amounts of resistant esters, and phosphoproteins and phospholipids; and that
phytin was absent in all cases. Therefore, there are no unavailable forms of

phosphorus

in these vegetables.

The Chemical

Investigations of Hemicelluloses.

(Emmett Bennett.)

The

numerical values of the soluble sugars, pectic compounds, and hemicelluloses are
usually not given as such but are included in the nitrogen-free extract value.

Data obtained from 14 common vegetables indicate that the percentage content
may range from 4 to 51 percent of the dry matter or about 12 to
66 percent of the nitrogen-free extract. Pectic materials and hemicelluloses collectively may constitute from 5 to 19 percent of the dry matter or from 11 to 52
percent of the nitrogen-free extract. These data indicate that the amount of
soluble sugars, pectic compounds, and hemicelluloses varies with the species,
and that the numerical value of the nitrogen-free extract gives little information
regarding the relative amounts of these fractions.
Hemicelluloses from corn cobs and rye straw have been isolated and purified
for work designed to indicate the chemical nature of these substances.
of soluble sugars

(Arthur D. Holmes.) Alone of the rich natural sources of

Factors Affecting the Riboflavin Content of Milk.

though

it

is

generally accepted that milk

is

and many investigators have reported studies on the subject, there
many phases about which knowledge is incomplete or lacking. These
were made for the purpose of filling some of these gaps. The milk used

riboflavin,

are

still

studies

was produced by the college herd of Ayrshire, Guernsey, Holstein, Jersey, and
Shorthorn cows. The large number involved would eliminate any influence of
individual characteristics of the cows. Since farm herds in this locality are made
up of more than one breed of cows, and since the management and feeding of
the cows were similar to those of modern, local dairy farms, the results should
be applicable to commercially produced milk, in this region at least.
The Effect of Pasteurization on Riboflavin Content.
(Arthur D. Holmes.)
Winter milk (December and January) was assayed before and after pasteurization. The raw milk contained an average of 1.46 mg. of riboflavin per liter; after
pasteurization, the milk contained 1.43 mg. per liter.
Accordingly, the consumer can be assured that, from a practical dietetic standpoint, he will obtain
essentially as much riboflavin from milk recently pasteurized (under the conditions of this study) as he would obtain from the same milk just before pasteurization.

The Uniformity of

the Riboflavin Content of Milk Produced under Standardized
(Arthur D. Holmes and Julia O. Holmes.) The riboflavin content
of milk, as reported in the literature, is extremely variable, with extremes of

Conditions.

and 7.8 mg. per liter. At intervals during the four months, December to
March, inclusive, 80 samples of milk were taken and assayed for riboflavin. The
average amount of riboflavin per liter of milk was 1.45 mg. for December, 1.50
mg. for January, 1.49 mg. for February, and 1.46 mg. for March. These results
seem to justify the conclusion that it is possible to standardize the feeding and
management conditions for a dairy herd sufficiently so that milk of relatively
uniform riboflavin content may be produced for considerable periods of time.
This would be true particularly for dairy herds that are stall fed continuously
year after year. Such a source of milk would be especialh* helpful to the physician
who desired for his patients milk with a dependable, uniform riboflavin content.
0.53
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The Ratio of Ascorbic Acid, Rtboflavin, and Thiamine in Raw and Pasteurized
(Arthur D. Holmes, Carleton P. Jones, Anne W. Wertz, and John W.
While a considerable body of data is available concerning the
Kuznit'ski.)
ascorbic acid, riboflavin, and thiamine content of milk, not a single report was
Milk.

found of the assay of a milk for all three of these vitamins. Accordingly, 32
samples of milk produced by the college herd were assayed before and after
The average values obtained were ascorbic acid 19.7 mg.,
pasteurization.
riboflavin 1.51 mg., and thiamine 0.33 mg. per liter of raw milk; ascorbic acid
15.9 mg., riboflavin 1.48 mg., and thiamine 0.30 mg. per liter of the same milk
after pasteurization.

The

ratios of riboflavin, ascorbic acid,

and thiamine were computed

for

both

the raw and the pasteurized milk. The raw milk contained 4.6 times as much
riboflavin as thiamine 13.1 times as much ascorbic acid as riboflavin, and 59.8

times as

much

ascorbic acid as thiamine; the pasteurized milk 4.9 times as

riboflavin as thiamine, 11.0 times as

times as

much

much

ascorbic acid as riboflavin,

much

and 53.8

ascorbic acid as thiamine.

Ascorbic Acid, Riboflavin, and Thiamine Content of Milk as Influenced by the
Ration. (Arthur D. Holmes, Carleton P. Jones, and Anne Wertz.) It is generally
agreed that, under normal conditions, changing the cow's ration does not cause
any significant changes in the protein, fat, and mineral composition of the milk.

however, a lack of agreement regarding the effect of changing a cow's
upon the vitamin content of her milk. Since it is generally believed that
young, rapidh' growing grass is particularly rich in vitamins, this study was made
during the interval while the cows were being transferred from the winter ration

There

is,

ration

to green grass pasture ration.

When

the cows were changed from the winter ration to an early pasture of

rapidly growing grass, the

volume

of

milk produced increased; the ascorbic acid

content of the milk decreased from 20.3 mg. to 19.1 mg. per

decreased from 1.43 mg. to 1.26 mg. per

liter;

liter;

the riboflavin

but there was no change

in the

thiamine content.
Efl'ect

of High- Temperature, Short-Time Pasteurization on the Ascorbic Acid,

and Thiamine Content of Milk. (Arthur D. Holmes, Harry G. Lindand Anne W. Wertz.) Twenty lots of milk produced by
the college herd were pasteurized, with an Electropure pasteurizer, for 22 seconds
at temperatures ranging from 161° to 181°F.
Samples of the milk taken just
before and inmiediateh^ following pasteurization were assayed for ascorbic acid,
riboflavin, and thiamine.
The average values obtained were 16,4 mg. per liter
of ascorbic acid for the raw and 16.6 mg. for the pasteurized milk; 1.50 mg. of
riboflavin for the raw and 1.50 mg. per liter for the pasteurized milk; and .36 mg.
of thiamine for the raw and .35 mg. per liter for the pasteurized milk.
Hence,
considered from a practical standpoint, milk pasteurized by this type of highRtboflavin,

quist, Qirleton P. Jones,

temperature, short-time procedure has as satisfactory ascorbic acid, riboflavin,

and thiamine content as before pasteurization. In contrast, there were significant
vitamin losses when milk was pasteurized at 145°F. for thirty minutes.
Ascorbic Acid. Riboflavin, and Thiamine Content of Chocolate Milk. (Arthur
D. Hohnes, Carleton P. Jones, Anne W. Wertz, and W. S. Mueller.) The term
chocolate milk is very misleading since this product is very frequently made with
cocoa.

In this study both the American- process and the Dutch-process (alkali)
cocoa were used.
Sixteen samples of chocolate milk were prepared by mixing 30 cc. of cocoa
syrup and 240 cc. of freshly pasteurized milk. The pasteurized milk contained
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acid, 1.56 mg. of riboflavin, and .33 mg.
The American-process chocolate milk contained 15.4 mg.

mg. of ascorbic

16.6
liter.

1.50

1943-44

mg. of

riboflavin,

and

.31

mg. of thiamine per

liter;

of thiamine per
of ascorbic acid,

and the Dutch-process

chocolate milk contained 11.5 mg. of ascorbic acid, 1.37 mg. of riboflav in, and

From a practical standpoint, these results indicate
made with American-process cocoa had essentially the same
vitamin value as the pasteurized milk but the chocolate milk made with Dutchprocess cocoa contained much less ascorbic acid, riboflavin, and thiamine. Since
these results were obtained from assays made as soon as the chocolate milk was
.25

mg.

of thiamine per liter.

that chocolate milk

compounded they may not apply

to chocolate milk that has been stored for vary-

ing periods of time before being consumed.

The Ascorbic Acid Content

of Late-Winter Tomatoes.

(Arthur D. Holmes,

Carleton P. Jones, and Walter S. Ritchie.) The tomato is frequently listed as
one of the richest vegetable sources of ascorbic acid (vitamin C), field-grown,

summer tomatoes containing about 25 mg. of
However, during the late winter and early spring
months one finds on the market tomatoes that in neither color, taste, nor physical
appearance compare in quality with the summer tomatoes. This study w^as concerned with the value of these late-winter tomatoes as a source of ascorbic acid.
The tomatoes vv^ere purchased from local stores in retail plackages or by the
pound, just as a homemaker would purchase them for home use. The results of
58 assays showed that average late-winter tomatoes contain 8.8 mg. of ascorbic
acid per 100 grams.
In computing the vitamin C value of a diet containing
ripened,

fully

vine-matured,

ascorbic acid per 100 grams.

late-winter tomatoes, therefore, one should not assign to
third the ascorbic acid value ordinarily used for fully ripe,

them more than onesummer tomatoes.

Riboflavin Content of Immature Massachusetts Lettuce.

The

lettuce used in this stud\-

(Arthur D. Holmes.)

was produced by the Agronomy Department under

growing conditions quite typical for this locality.
The immature Boston head lettuce was picked during a three-weeks' period
just before it began to form heads. At this stage all the leaves were spread out
and exposed to -light and sunshine. The plants were pulled from the ground
early in the morning. The entire leafy portion of the plant except the lower midribs was used and the assays were started within twenty minutes after the plant
was taken from the ground, a condition quite different from that for lettuce purchased in the store. The riboflavin content of the 17 samples varied from 0.105
mg. to 0.155 mg. with an average of 0.124 mg. per 100 gm. These results show
that immature Boston head lettuce eaten shortly after it is picked is a good
vegetable source of riboflavin, and the evidence accumulated indicates that
farmers and victory gardeners might well begin to consume lettuce before it
reaches the heading stage.

CONTROL SERVICES
Philip

The

fertilizer, feed,

H. Smith

in

^

Charge

seed and dairy laws are administered as one service and the

operations of each of these, with the exception of the dairy law, are completely

reported in annual bulletins issued for that purpose.
Besides the regular control activities the laboratory, through

staff,

co-

operates liberally on numerous research projects active in other departments

and

also performs

many

analytical

and testing

its

services for State institutions

and

for
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who, because of the nature of their problems, deserve this con-

sideration.

Under the
June

Babcock glassware were tested and 102
were issued during the one and one-half \ears ending

dair> law 8,834 pieces of

Certificates of Proficiency
30. 1944.

The enlarged emphasis on the vitamin
feeds in particular,

and the increased

\-alues of all feeds,

and commercial

interest in the mineral content of poultry

in the protein quality of meat and fish products used for feed decontinual e.xpansion of the analytical ser\*ice in those fields.
Restrictions in the use of certain materials and the scarcity or entire absence of

mashes and

mands

made complete compliance with the feed and fertilizer laws difficult.
commended for the attempt they are making.
War gardens have augmented the demands made upon the Seed Laborator>-

others have

The

trade on the whole are to be

This additional work has been handled without
due to the fact that the laboratory- has been able to
secure new supplies and equipment which not only facilitate the work but also
bring methods and procedure more nearly up to date.
Two members of the Control Staff are on military- leave. The positions have
for

checking of vegetable seeds.

an increase

in staff partly

been temporarily

filled.

THE CRANBERRY ST.ATION
East

\\

H.

Weather Studies.

(H.

J.

areham, Massachusetts

J.

Franklin in Charge

Franklin. H. F. Bergman,

and N. E. Stevens.)

The

various relations of the weather to cranberry- culture were given very- extensive

Most of these studies have been followed over a long
term of years and some of them were finished and the results published in BulStudies of the relations of the weather to cranberry yields are being
letin 402.

attention during the year.

continued.

and Beneficial Insects Affecting the Cranberry*. (H. J. Franklin.)
(Thscah finitella (Walker)). The infestation of this pest on
the Burrage bog, mentioned in previous rep>orts,i continued to be extensive in
1943. The bog was completely flooded on June 4 for 36 hours to stop the egglaying of the moths and again on June 13 for 36 hours to kill the worms that
had hatched. In spite of these treatments, the worms became very abundant
among the \'ines. Apparently many of the moths had escaped the first flooding
by flying ashore and then returned to lay- more eggs on the bog.
Eggs of this insect, laid in confinement on June 4, hatched on June 9, only 5
to 6 days after they were laid. When first laid, the eggs were oblong-oval and
yellow or reddish yellow, the largest of them being very nearly a millimeter
long. They became bright crimson within a day and a half and remained so up
to within half a day of their hatching.
The newly hatched worms had blackish heads and reddish bodies.
As in the two previous years, the worms did most of their work well down
among the \ines in a zone 3 to 6 inches above the bog sand.
Injurious

Hill Fire-worm

Cranberry Spittle Insect {ClustopUra). The nymphs were first found in their
on June 7. Flooding for 24 hours as soon as occasional flowers have

spittle

opened proved to be a very effective treatment on a number of bogs.
»

Mass. Agr. Expt. Sia. Bui. 388 J7. 1942; and 398:26. 1943.
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Spotted Fireworm {Cacotcia paraiUla (Rob.)).
in last year's report-

May.

last of

June 5 and

6.

was seriously attacked by

1943-44

The bog

29

in

Marion mentioned

this insect again this year, the

The worms were completely killed out by flooding for 30 hours on
The winter water had been removed from this bog on May 10.

Cranberry Scale (A. oxycoccus Woglum). A rather severe infestation of this
on a part of the large bog of the Nantucket Cranberry Company was

species

treated very successfully in the early spring, after the removal of the winter
flood,

with the following sprays, each used at the rate of about 500 gallons an
Dry lime-sulfur, 16 pounds in 100 gallons of water; (2) Pratts Spra

acre': (1)

Cream,

1

gallon in 100 gallons of water.

The lime-sulfur did almost
all the scales were killed by these sprays.
no harm to either the cranbern.- ^^nes or their crop. The oil spray stunted the
berries somewhat and retarded the new vine growth rather noticeably.
Xearh-

Grape Anomala {Anomala lucicola Fab.).

Grubs

were sent to
have
Mr. C. H. Hadle>-,

of this species

the Japanese and Asiatic beetle laboratory.- at Moorestown,

New

their susceptibility to the milk>- disease organism determined.

Jersey, to

charge of the laborator>', refK>rted the following results.

in

Further reference is made to earlier correspondence, particularly Dr.
Hawley's letter to you of January 18. regarding the susceptibility of
Anomala lucicola to type A milky disease. Our tests to determine the
susceptibility of this species to infection by t\ pe A milky disease have
now been completed, and you will be interested in the results.
The grubs used in the test were those which you kindly sent us late in
November 1942. Of the surviving larsae of that shipment, 10 were
inoculated by direct injection with spores of the type A milky disease,
Bacillus popilliae. Five of these larvae developed t\ pical type A vegetative forms and spores. After 10 days incubation at 86 ~F. the infected
larvae differed but little in macroscopic appearance from the noninfected
specimens which had been injected, the typical chalk> -white appearance,
characteristic of milky diseased Japanese beetle larvae, not being evident.
Twenty of the healthy larvae were exposed to infection in soil in which
the concentration of type A milky disease spores was 2 billion spores per
kilogram of soil. These larvae were incubated at a temperature of 86'F.,
examined at frequent intervals, and held until all the larvae had pupated
or died. After 25 days incubation, each was examined microscopically
for the presence of milVv- disease. In no case was there evidence of positive infection.
These tests would seem to indicate that this species possesses a relatively
high degree of natural immunity to type
milky disease. Of course the
number of larvae employed in the test was rather limited, so that probably
it should not be said that this species is completely immune to field inHowever, in \'iew of the fact that direct
fection from type
disease.
injection of spores known to be viable produced only 50 percent infection

A

A

known

be ver>- nearh" optimum
be assumed that this species
is certainly less susceptible to the disease than Japanese beetle larvae,
and is probably rather highly immune under ordinary field conditions.
Specimens of the infected larvae which did react positively were forunder

incubation

for the

development of the disease,

conditions

it

to

may

warded to the Di\-ision of Insect Identification of the Bureau and identiHis identification confirms that
fied by Dr. Bo\-ing as Anomala, lucicola.
given by you in your letter of Januan,- 18, 1943.
Incidentally, Dr. Hawley's letter to you of Januar>- 8 is now known to be
incorrect in so far as the susceptibility of the larvae to feeding in infected
soil is concerned.
At that time several of the larvae in the feeding test
were suspected of being infected with milky disease. Later, however,
when blood smears of the suspected larvae were examined microscopically
it was found that these larvae were not infected with milky disease.
»

*
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Prevalence of Cranberry Insects in 1943.
Bumblebees and honeybees rather abundant nearly everywhere on Mass1.

somewhat

achusetts bogs during the cranberry flowering;

less

abundant than

in 1942.
2.

Cranberry

number

worm

fruit

(Mineola)

much more

prevalent than for quite a

of years.

Infestation by g\ psy moth (Porthetria) rather light in Plymouth County
3.
but somewhat greater on most of the outer Cape than in 1942.
Black-headed fireworm normally abundant, about as in 1942.
4.
Firebcetle (Cryptocephalus), almost none.
5.
6.
7.

8.

Spotted fireworm (Cacoecia) rather prevalent, but less so than in 1942.
False armyworm (Xylena) normally abundant, less prevalent than in 1942.
Cranberry girdler {Cramhus) more abundant than for many years.

10.

Cranberry weevil {Anthonomus) normal in abundance.
Cranberry spittle insect and tipworm fully as troublesome as usual.

1 1

Spanworm

9.

.

infestations generally light.

Bog Weeds.

Control of Cranberry
ill

(Chester E. Cross.)

About 50 experiments

chemical weed control gave the following results:
Kerosene is decidedly more toxic to rushes when sprayed in April and early
1
.

May

than at any time later in the growing season. At 400 gallons per acre,
kerosene killed Juncus bufonius, J. canadensis, J. acuminatus, J. effusus, and /.
pelocarpus. No injury to cranberry flower buds resulted from kerosene spraying
till

treatments were

2.

made on May

to vines in treatments

grasses
3.

28.

Gasoline sprayed on bogs at 200 and 400 gallons per acre caused no injur>-

made

and rushes were

before

killed

May

Horsetail, loosestrife,

15.

and various

by the sprays.

Various concentrations of lime-sulfur solution were sprayed on bog weeds

late in April.

Neither weeds nor cranberry vines were injured by them.

Ammonium

sulfamate sprays were as toxic to cranberry vines in April and
Ma\- as they are later after the development of new growth. Ivy sprayed with
these solutions before sending out its leaves in the spring showed no injury.
4.

5.
Established clumps of Juncus canadensis were completely killed on new
bog by pouring into each 25 cc. of a copper sulfate solution of 1 pound in 20 gallons of water. The adjacent hill cranberry vines were not injured.

DEPARTMENT OF DAIRY INDUSTRY
J.

Nutritive Value of

The

in

Charge

Milk— Plain

toxicity of cocoa

stances content.

H. Frandsen

versus Chocolate Flavored. (W. S. Mueller.)
powder was found to be correlated with its tannic sub-

Therefore,

if

cocoa could be analyzed accurately for tannic

substances, then dieticians could select a cocoa

substances and thus avoid most of

its

toxic

powder which

is

low

in these

eff^ects.

None of the various methods for the determination of tannic substances in
cocoa powder which were investigated proved entirely satisfactory.
Comjnorcial cocoa powder contained on an average 11 percent of tannic substances,
as determined by the Ulrich method, which is the one most commonly used today.
Ulrich's

method was modified and improved.

By

this

improved method, com-

mercial cocoa powder contained an average of only 9.5 percent of tannic sub-
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an important consideration in formulating laws or
and in determining plant losses, cost of
the product, and nutritive value. Commercial chocolate milk was found to vary
The average overrun was higher in chocolate
in overrun from 4 to 14 percent.
milk prepared with syrup than in chocolate milk prepared with dry ingredients
Overrun

of chocolate

milk

is

regulations pertaining to the product,

because the syrup often contains a considerable amount of water. A formula
has been developed for computing the overrun in certain kinds of chocolate milk,
and it is expected that further study will make it applicable to all chocolate milks.
Indications are that the destruction by cocoa of certain vitamins in milk may
be significant. This should be of interest to the many nutritionists who have

endorsed the inclusion of cocoa in milk as a means of adding more widespread
appeal to this protective food.

A

Study of the Effect of Certain Antioxidants on the Flavor and Keeping

Properties of Milk and Some of Its Products. (W. S. Mueller.) Further attempts
were made to find a chemical method which would detect and measure oxidative
rancidity in butter
will (1) detect the

and other dairy products.

The method

one that
measure
make possible a comparison of the
desired

very earliest stages in the process of rancid ification,

quantitatively the state of oxidation, and (3)

is

(2)

potential keeping qualities of various dairy products.

recommended for testing veghas been investigated and appears to have a doubtful value as a
test for butter fat rancidity or stability. This test appeared to measure the degree of rancidity which had been activated by light, but not that activated by

The

"chlorophyll value" test, which has been

etable

oils,

heat.

The

chief difficulty encountered

was the masking
butter

fat.

The

Sterilizing

when

use of various light

Agents for Dairy Use.

filters

(W.

S.

was applied to butter fat
by the yellow fluorescence cf

this test

of the "endpoint" in the titration

did not remed}' the difficulty.

Mueller, E. Bennett, and

J.

E. Fuller.)

In an attempt to find a sterilizer for dairy equipment which would take the place
of chlorine, 45 samples of wetting or cationic agents have been collected, and 15
of these samples have been compared with a commercial chlorine sterilizing com-

Of the 15 samples already studied, 8 showed sufficient sterilizing properwarrant further study, while 7 were discarded as ineffective.
Potassium meta bisulfite was found to be unsuitable as a sterilizing agent for
dairy equipment because it was too corrosive to metals and also because its
sterilizing properties were too weak. This was found to be true for acid sodium
Sulfur dioxide was found to be a strong sterilizing agent but very
sulfite also.
pound.

ties to

corrosive.

Buffering

all

three of the sulfur

compounds

in

order to reduce their

corrosiveness also greatly reduced their sterilizing properties.
The fact that sulfur compounds are excellent fungicides has led

many

people

to believe that they are also good germicides. The negative results obtained in
this study should aid in clearing up the misconception.

High-Temper? ture Short-Time Pasteurization on the Ascorbic Acid,
and Thiamin Content of Milk. (A. D. Holmes, H. G. Lindquist,
C. P. Jones, and Anne W. Wertz.) Over a period of 18 months, samples were
taken from 30 lots of raw milk, and taken again after the milk had been pasteurized by the high-temperature short-time method of pasteurization (in an ElectroEffect of

Riboflavin,

Pure pasteurizer) at temperatures varying from 161° to 181 °F.

The vitamin

assays for ascorbic acid, riboflavin, and thiamine showed that there were no significant losses of these vitamins due to this method of pasteurization.
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DEPARTMENT OF ECONOMICS
Philip L.

Gamble

in

Charge

War and Readjustments in Massachusetts Agriculture. (David
Recent agricultural production trends in Massachusetts have been
analyzed, primarily on the basis of AAA records from farm contacts, to determine farm needs, particularly labor requirements for achieving maximum production under war-time conditions. From this analysis it appears that 59.1
percent of all farmers depend on hired labor; of these 9.7 percent use only yearround labor, 29.5 percent only seasonal labor, and 19.9 percent both regular and
Effects of the

Rozman.)

dairy farms dependency on hired labor, expressed in man work
from 24 percent of total farm work in the Connecticut Valley to 49
percent in Norfolk County. For other counties the dependency of dairy farms
on hired labor is as follows: Essex 42; Worcester 26; Berkshire 33; Plymouth 46;
Barnstable 27; Bristol 24; and Middlesex 36 percent.
On the basis of war-time requirements for food and the necessity of concentrating on the most economical types of production, determination has been
made of the maximum production capacity of Massachusetts agriculture. This
has been prepared in cooperation with a college committee in connection with
the national program of agricultural adjustment. In working out this program
stress has been placed on obtaining a greater amount of direct food crops from
Massachusetts land resources and on making more efficient use of local grasslands to relieve the pressure on imported feed for the maintenance of our inseasonal.

On

units, varies

creased numbers of livestock.

DEPARTMENT OF ENGINEERING
C.

I.

Gunness

in

Charge

Cranberry Storage Investigation. (C. I. Gunness, H. J. Franklin, and H. F.
Bergman.) Earh Black cranberries from the 1943 crop were stored in a refrigerated storage at 45 degrees and a similar lot stored in a commercial screen
house provided with natural ventilation. The berries were picked and stored
on September 8, 1943, and removed from storage on November 2. Those stored
at 45 degrees suffered a storage loss of 7.2 percent, while those stored in the screen

house showed a loss of 26.5 f)ercent. These results are typical of results obtained
former years. The losses could have been reduced still more if the berries had

in

been held at a lower temperature, the least loss occurring at 35 degrees.
An attempt was made to hold cranberries in a modified atmosphere containing
5 percent carbon dioxide and 2 percent oxygen, but failure to make the room
air-tight upset this experiment and no results were obtained.
Poultry

I

louse Investigation.

(C.

I.

Gunness and

\V. C. Sanctuary.)

tions on ventilation of poultry houses were continued during the

Observa-

two seasons

1942-43 and 1943-44.
In the first season observations were limited to three
pens which had also been observed during 1941—42. One pen was completelv
insulated, one partially insulated, and one non-insulated. In 1941-42 all pens

were ventilated with natural draft. The litter in the non-insulated pen contained
36.6 percent moisture on March 11, that in the partially insulated pen 26.3 percent, and that in the insulated pen 25.9 percent. The observation made on March
11 is indicative of the general condition of the litter throughout the season.
In 1942-43 the insulated pens were run as in the year previous but an electric
fan was installed in the non-insulated pen, drawing in 60 cubic feet of air per
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hens in the pen and recirculating about 500 cubic feet of air
litter that year had about the same moisture content in

The

litter.

three pens.

1943-i4

This arrangement produced more floor draft than was desirable,
was installed for 1943-44 with a circulation of only 150 cubic

so a smaller fan

minute over the litter. This apparently was not sufficient to keep the
moisture content of the litter down to that in the other pens. Another attempt
will be made during the coming season to obtain sufficient circulation to keep
the litter dry without creating an objectionable floor draft. No attention was
feet per

given to adjustments or changes in the ventilation of the fan-ventilated pen
either season, a feature which is of considerable interest to the poultryman.

DEPARTMENT OF ENTOMOLOGY
Charles P. Alexander in Charge
Investigation of Materials which Promise Value in Insect Control.

Bourne and

\V.

D. Whitcomb.)

Work on

(A.

1.

the cooperative project was continued

with attention focused on several lines of research.
Tests were made to study the effect on apples of adding DN-1 1 1 to the standard
spray combination of lead arsenate and wettable sulfur in tHe regular applications immediately following bloom.

The calyx

application

(May

27),

made

under conditions of moderate temperature and humidity and followed by similar
weather conditions, caused no injury whatever. The first cover spray (June 3),
however, was followed by general and quite conspicuous burn, which was most
extensive on Baldwin and Greening and considerably less on Wealthy and Cortland. By mid-July the falling of the worst affected leaves and development of
new growth had very nearly obliterated any evidence of injury. No appreciable
cut in yield was noted.
On July 20 and August 9 sprays were also applied to peaches, pears, plums, and
cherries in the college orchard

and no

ill

effects

were noted.

Temperature

in the

period following the spra>'s rose to 80° or above.

Applications of DN-1 11 and D-4 to approximately 20 different types of deciduous ornamentals indicated that during June these materials, even at moderate
temperatures, caused moderate to serious injury in most cases; while in late
July and August similar applications, even at temperatures as high as 84°, caused
no evidence of any damage to foliage, almost without exception.
Counts of red mite made 24 hours after application of D-4 dust showed 56
mites per 100 leaves compared with 2296 mites on leaf samples taken just before
dusting, a 97 percent reduction. DN-1 11 at 13^1 pounds to 100 gallons in similar
tests gave 95 percent reduction, and at 1 pound to 100 gallons, a 98 percent reduction. The difference in results was due to the density of foliage and difficulties
in securing thorough coveiage in the case of the trees given the 13^-pound dosage.
Summer applications of dinitro materials are often coincident with the presence
Beekeepers
of honeybees working the blossoms of cover crops in the orchard.
are very sensitiv^e to the possibilit}- of losses from sprays and dusts, and e\ery
new material used for insect control becomes an object of suspicion. In tests
to determine the effects of dinitro compounds on bees, D-4 dusted on honeybees
caused only slightly greater mortality than occurred on normal bees in the same
length of time. When compared with rotenone, nicotine, or pyrethrum dusts,
the toxicity of D-4 was very low. DN-111 (at a dilution of 1^ pounds to 100
gallons) in a sugar solution proved to be more toxic, for all the bees in the test
died within 5 days.
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Waltham, on Mcintosh and Northern

European red mites per leaf on July 28, a spray of
Sdv trees infested with 18 to 21
a spray of DN-111, 1 pound, lead arsenate
111 1 pound in 100 gallons, and
in 100 gallons, each reduced the populapounds
4
sulfur
wettable
3 pounds and
treatment. A natural reduction of 11
the
after
days
tion of mites 98 percent six
trees during this period. Thirteen days after
unsprayed
the
on
occurred
percent
mite population had been reduced 97 percent.
these spravs were applied, the
trees was 94 percent.
unspra>ed
on
reduction
The natural
white apple leafhoppers per 100
On Baldwin trees having an infestation of 381
of DN-111, 1 pound in 100 gallons, reduced the
spray
a
31.
August
on
leaves
while a natural decrease of 9.02 percent
population 94.7 percent eight days later,
trees.
ed
unspra>
on
occurred

DN

Potato Spraying Experiments.
planted May 7, and the plants in
killing frost on October
and bagged on October

Potato

flea

5

and

6.

(A.

I.

Bourne.)

The experimental

13.

beetles appeared as soon as the plants were

sisted in great

plots were

the plots were alive and green up to the first
The potatoes were dug (by machine), picked,

all

abundance

until

above ground and per-

mid-August.

and no records of serious outLeafhoppcr infestation was comparatively light,
breaks were received.
During late June and early July there was a very considerable amount of stalk
larvae. While the number of injured stems
infestation by European corn borer
to lateral stems, so that for the most
confined
was
damage
the
of
was high, most
pruning and the injured growth was
the attack simply caused a moderate
part

moths were harbored among the
very soon replaced. Hundreds of second-brood
or no evidence of late-summer injury
plants during the day, but there was little
bv second-brood larvae.
Potato aphids developed a serious infestation following the very hot and dry
weather of early July. Delay in applying control measures and temporary local
shortages of nicotine allowed serious infestations to build up in several large
conuiuTcial plantings. A thorough application of nicotine in the sprays of July

20 and 28 eliminated these insects as a source of danger in the experimental plots.
These two applications were made on bright, sunshiny days with temperature
ranging from 84° to 86° to facilitate the rapid evolution of nicotine.

The

test plots

received 10 applications at approximately weekly intervals from
Because of the war emergency and to conserve copper,
3.

July 15 to September

the bordeaux mixture was based on a 8-8-100 formula instead of the standard
10-10-100 strength.
There was practically no disease in any of the plots. Out of more than 233

bushels of potatoes harvested, only 18 pounds were discarded beaiuse of disease.
Evaluation of the different treatments on the basis of flea beetle damage showed
a definite increase in protection following the use of calcium arsenate. The addition of calcium arsenate reduced flea beetle

damage by 16^ percent

in

the plots

which received the standard 4-4-50 bordeaux; in the plots which received the
4-2-50 bordeaux the reduction w^as 32}4 percent; and in the plots which received
In all the plots in
half strengh bordeaux the reduction was 35 1/3 percent.
which bordeaux plus ailcium arsenate was applied, the average number of leaf
punctures per square inch of leaf surface was practically the same regardless of
the strengh of bordeaux. There was a marked difference, however, in the amount
of flea beetle feeding in the plots which received bordeaux alone. Compared with
the 4-4-50 plot, the average number of feeding punctures per square inch of leaf
surface in the low calcium plot was 28 percent greater; and in the 7-2-50 bor-
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This would indicate that, regardless of the copper
any low-calcium bordeaux the addition of calcium arsenate is impor-

plot, 35 percent greater.

content, in

tant for protection against flea beetle attack.

In general, increased yields were recorded in the plots where calcium arsenate
In one small plot which received a low-copper to the bordeaux.
high-calcium bordeaux, the yield fully equalled that in the standard 4-4-50 bor-

was added
deaux

plot.

Castor Bean Extractives. (A. I. Bourne.) Preliminary tests of an insecticide
based on extractives of the castor bean plant with ricine as basic constituent
showed that the material had excellent wetting and spreading qualities, even on
plants with a waxy surface such as onions. As a contact spray against certain
species of aphids, the material has shown very definite promise. Several tests
were made to check the tolerance of various types of garden plants and ornamentals, and in no case was any injury to foliage noted.
The material showed fairly good results against onion thrips. Apparently all
that were actually hit by the spray were killed; in other words, all those which
were feeding exposed on the leaves.
The material seemed to have a repellent effect, as there was very little evidence
of feeding by the Mexican bean beetle after it was applied.

Control of Onion Thrips.

There was a comparatively light
and most of it was well
distributed over the fields of set onions. The combination of thrips migration
in middle and late July and hot, dry weather in early August promoted a rapid
increase in thrips population on seed onions, which was maintained at a high
level until well beyond mid-August.
A dinitro dust prepared for use on growing plants reduced the number of thrips
from 31 per plant to 3, a 91 percent reduction. The application was heavy and a
slight trace of burn was noted. The material gave definite promise.
The standard combined spray of nicotine sulfate and soap gave 90.2 percent
reduction of thrips. Derris and Ultrawet reduced thrips from 100 per plant to
A
14, an 87 percent reduction, and also showed a pronounced residual action.
dinitro spray (prepared for summer use) proved 92 percent effective but showed
A new antimony compound furnished for experimental use
little residual effect.
by the Crop Protection Institute showed good killing action but possessed somewhat inferior wetting and spreading qualities on the smooth waxy leaves of onion.
In spite of this handicap it gave 84 percent immediate reduction in the number
of thrips and reinfestation was slow.
(A.

I.

Bourne.)

infestation of thrips in the Connecticut Valley in 1943,

Control of Cabbage Maggot.

(W. D. Whitcomb, Waltham.)

For the second

consecutive year, Early Jersey Wakefield cabbage showed definite resistance to

by the cabbage maggot, 87 percent

commercially unfrom 20 to 64 percent more injury. Golden Acre, with only 23 percent commercially uninjured
plants, showed the greatest damage.
The first eggs were found on May 10, 1943, and the general field infestation
was moderate, 77 percent of the untreated plants being commercialh injured.
The most effective treatment was the application of calomel-talc dust in a
mound around the stem of the plant. Perfect commercial control was obtained
from dust containing either 4 percent calomel or 2 percent calomel, although the
4 percent calomel-talc dust gave 10 percent more actual protection than the 2
percent dust. Corrosive sublimate solution in two applications at weekly intervals gave good control at concentrations of 1-1280, 1-1920, and 1-2560.
For
injury

of the plants being

injured, while seven other varieties of different types suffered

MASS.

36

EXPERIMENT STATION BULLETIN

417

each reduction of 50 percent in concentration, the effectiveness was reduced
about 7 percent. Semesan at the rate of 3 ounces in 10 gallons of water gave 86
Tar paper discs when applied carepercent protection in two applications.

gave perfect commercial control on both cabbage and cauliflower, and it
was demonstrated that this is the most practical treatment in the home garden.
The results of these >tiidies have been summarized and published in Bulletin

lully

412.

(W. D. Whitcomb, Waltham.) The field inWaltham in 1943 was moderately severe,
averaging 4 borer injuries per vine in Blue Hubbard and 2 per vine in Buttercup.
The Buttercup is a relatively small-stemmed variety and appeared to be less
attractive to the borer, but the borer injury was more destructive to the vine than
to the larger-stemmed Blue Hubbard.
Four applications at weekly intervals during July of nicotine sulfate 1-250,
and nicotine sulfate 1-500, plus Volck 1 percent, gave good control and reduced
The addition of bordeaux mixture 2-2-50 to
borer injury 72 and 80 percent.
Control of Squash Vine Borer.

festation of the squash vine borer at

these sprays failed to cause significant differences either in borer control or yield.

The

addition of 33 percent cryolite to a nicotine-copper dust increased the

control 25 percent

The Value

and gave satisfactory protection.

of Control

Measures

to

Supplement the Standard Spray Program

Apple Pests in Massachusetts. (A. I. Bourne, in cooperation with the Departments of Pomology and Plant Patholog>'.) All of the early-season sprays
were applied within a temperature range of 57° to 67° and with low to moderate
for

humidity.

In the subsequent cover sprays the temperature range

No

80° and humidity moderate.

was 66° to

evidence of spra)' injury was noted throughout

the entire season.

The
scab.
fruit

proved to be very favorable for most insects and especially so for
all blocks, although the
was fairly well protected. Unsprayed checks showed 96 percent scabby
.season

Foliage infection was evident very generally in

fruit.

Examination

showed 23 percent codling moth and 17
on the plot which received the stanshowed 72 percent codling moth, 66 percent

of the fruit at harvest

percent curculio

damage and

5 percent scab

dard schedule. Unsprayed trees
curculio, and 96 percent scab.

A special application of fixed nicotine between the 2d and 3d cover sprays
reduced codling moth damage to 13 percent, a reduction of nearly 44 percent
from that in the standard schedule.
The

nicotine in

DX

base, in a modified schedule with reduced strengths of

moth damage to 5 percent, a 78 percent reduction
from the standard schedule, with approximately the same protection against
lead arsenate, held codling

scab.

One

application of a fixed nicotine spray replacing lead arsenate in the 4th

moth

when an additional
was cut to 5 percent,
78 percent from the standard schedule and 92 percent from the

cover spray reduced codling

injury to 7 percent; and

application of fixed nicotine followed in mid-August, injury
a reduction of

unspra> ed checks.
Insecticides for the Control of

ont practically
'

"'H-

all

heaviest infestations

Relaxation of
i'

V

European Corn Borer.

(A.

I

.

Bourne.)

Through-

the Northeastern States, European corn borer developed one

fall

and caused the

greatest

clean-up programs did

was not confined to corn.

amount

much

of

damage

in recent

to aggravate the situation,

Potatoes were heavily infested by first-brood
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varieties of flowers

were attacked, and some commercial plantings of dahlias were ruined.
In the middle Connecticut Valley moths were emerging by May 24, and the
larvae began to appear by June 10. In the experimental plots insecticides were
applied on June 11, 16, 21, 25, and 30. Precipitation was comparatively light
during this period and caused no serious interference with any application.
Preharvest examination of the experimental plots for early evidence of attack
showed that 85 percent of the plants sprayed with derris, 89 percent of the plants
dusted with fixed nicotine, 55 percent of the plants given fixed nicotine sprays,
but only 15 percent of the unsprayed plants were free from infestation. Subsequent counts of borer population showed an average of 53^ borers per plant
in the check plots, 23^ in the fixed nicotine sprayed plots, 2 in dusted plots, and
1 3^ in the plots sprayed with derris.
In the dusted plots 95 percent of the corn harvested was free from borers, and
94 percent of the total yield was of marketable grade. In the plots sprayed with
derris, 91 percent of the ears were clean and 89 percent of marketable grade. A
schedule of fixed nicotine spray at 3 pounds to 100 gallons dosage gave 90 percent
A 2-pound
of the yield free from injury and 86 percent of marketable grade.
dosage allowed 89 percent borer free ears, with 85 percent of the total yield of
marketable grade. In the unsprayed check plots, while 64 percent of the crop
harvested was borer free, only 55 percent ot the total yield was fit for market.
In late pickings the contrast between treated and check plots was greater.
Only 35 percent of the last picking in the check plots was of marketable grade.
Introduction of Parasites of Oriental Fruit

Bourne.)

The

Moth

in

buds of peaches were practically

fruit

usually low temperatures of the winter (1942-43) in

wood

Peach Orchards. (A. I.
destroyed by the unMassachusetts, and some
all

There was practically no peach crop in this
Only two growers
requested Macrocentrus parasites of the oriental fruit moth and these orders were
filled by purchase from the Connecticut Agricultural Experiment Station through
the cooperation of Doctors Friend and Garman. A few colonies for experimental
release were supplied by Dr. H. W. Allen of the U. S. Bureau of Entomology and
Plant Quarantine Laboratory, Moorestown, N. J.

injury to the

also resulted.

State or throughout most of the northern peach-growing area.

Apple Maggot Emergence. (W. D. Whitcomb.) In 1943 the number of apple
maggot flies was generally below normal but many of the flies remained active
and laid eggs over a long period, which resulted in moderate infestation in many
commercial orchards and heavy infestation in home orchards.
The emergence of flies in the cages at Waltham was the lowest since the cages
have been in operation, being only 9 percent of the possible total and 18 percent
of the expected total.

Emergence of Apple Maggot

Flies, 1943,

Waltham, Mass.

Cultivated Soil
First Fly

Emerged

25 Percent of Flies

Emerged

Sod
July 6
July 6

50

"

"

"

"

July 9
July 14

75

"

"

"

"

July 26

July 15

August 6

August

Last Fly Emerged
Control of

Common Red

Wm.

Garland, and

comb,

June 25

studies of the

common

July 10
5

Spider Mite on Greenhouse Plants. (W. D. WhitWm. E. Tomlinson, Jr., Waltham.) Life history

red spider mite at constant temperatures were continued
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on various host plant? particularly beans, lettuce, and cucumber. Significant
differences in the life cycle on different host plants were found but they were
not so consistently correlated ^^ith the pH of the plant sap as in previous studies,
indicating that other factors may be involved. About twice as many eggs were
laid on beans as on the other host plants in this series.

Spra>ing experiments on greenhouse roses showed that 4 applications of 40
percent nicotine sulfate 1-400 with or without soap did not control the common
red spider mite satisfactorily, but permitted the spider population to remain at

about 40 per leaf throughout the experiment. A commercial thiocyanate spray
which has been recommended as a substitute for rotenone sprays during the war
emergenc\- gave good control of the pest on roses but caused severe injury to
foliage even when diluted 1-1200.
In further experiments with a commercial mixture containing 20 percent
di-cyclohexylamine di-dinitrocyclohexylphenate, good control on roses was obounce and 1 ounce of the toxitained with 3 applications of spray containing
cant in 100 gallons of water, and excellent control with 1 to 3 applications of
spray containing 2, 3, or 4 ounces in 100 gallons. About 4 ounces of the toxicant
in 100 gallons of water was the critical dosage, and nearly perfect control was
obtained whether this amount was applied in several applications at a smaller
dosage or in one application at the critical dosage. On carnations the mortality was about 30 percent greater than on roses when less than a critical dosage
was used but about equal when a dosage of 4 ounces per 100 gallons, or more, w^as

^

applied.

No

foliage injur\-

experiments.

from the

DN

spray occurred on roses or carnations in these

Foliage injury resulted on chrysanthemums and in another series

when

was combined with a neutral copper (26 percent
and growers have reported injury from this combination
during high temperature in mid-summer.
on

roses,

this material

metallic) fungicide 1-50;

Napthalene and Similar Compounds as Greenhouse Fumigants. (W. D.
Whitcomb and Wm. Garland, Waltham.) Experimental fumigations with a
niono-dichlornaphthalene-napthalene
tinued,

and a

previously reported were contemperatures and relative humidity

mixture

scries of studies at controlled

was completed.
Control of Plum Curculio in Apples. (W. D. Whitcomb, Waltham.) In 1943
(he curculio infestation was the greatest in the history of the Waltham Field
Station orchard and 90 to 100 percent of the fruit on unsprayed trees was damaged.

The gallonage experiments in which
L or 13^^ gallons of spray was applied
to each 100 s(iuare feet of area of the tree were continued. With the extremely
heav>' infestation, the ^-gallon dosage was inadequate.
The 1 -gallon dosage
was the best. The Ill-gallon dosage was inconsistent, being the
on Wealth>- and Spy and the most effective on Mcintosh.

least effective

Cryolite at the rate of 4 pounds in 100 gallons was 12 to 17 percent less effective
than lead arsenate at the same rate and russeted the fruit of Delicious badly.

DN-111

at the rate of

1

pound

in

100 gallons failed to control the curculio and

caused a definite bleaching of the leaf veins following successive applications to
tender foliage at the pink and calyx periods.

New Fruit Insect Pest. (W. D. Whitcomb.) A general outbreak of the spotted
tentiform leaf jniner {LtthocoUetis hlanchardella Fabr.) occurred throughout Worcester and Middlesex Counties in 1943, with particularly severe infestations in
orchards at Marlboro and Groton. Although this insect has been present in
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has never been so destructive as

some orchards this year. Many of the infested trees
their leaves and the remainder were badly mined.

lost

it

was

in

one-third or more of

Reports indicate that this leaf miner is not likely to be an annual pest but may
be abundant for 2 or 3 years after which it is held in check by parasites. Satisfactory control should be obtained by spraying with nicotine sulfate when the
moths are flying and laying eggs. There are usually three generations annually;
but if the first generation is controlled by spraying at about the pink bud stage,
further infestations will be prevented.

Biology and Control of the Grape

Plume Moth and Grape Cane

Girdler.

D. Whitcomb and Wni. E. Tomlinson, Jr., Waltham.) Studies of the Grape
Plume Moth were completed and the results were published as Bulletin 409.
Insectary studies of the grape cane girdler were conducted on potted grape
vines. The first eggs were laid by caged beetles on June 2 and oviposition con(\V.

tinued until July 14.

The

number of eggs was laid June 3 and 4, and 77
The average number of eggs laid was 10.5
16 eggs each. The average length of life from

greatest

percent were laid from June 3 to 21.
per female, but two beetles laid

was 47.5 days of which 20 were spent as a boring grub in the
Limited observations on caged beetles indicate that they hibernate
under stones and long grass rather than under fallen grape leaves beneath the

oviposition to adult

grape cane.
vines.

Spraying the vines with cryolite 3 pounds and Fermate 1 pound gave better
and bordeaux mixture or wettable
derris powder.
protection than applications of lead arsenate

Biology and Control of the Celery Plant Bug.

(W. D. Whitcomb, Waltham.)
bug {Lygus campestris L.) continued to be destructive to celery
in the Boston market garden area in 1943, and some fields suffered losses as high
as 50 percent of the early crop and from 10 to 25 percent of the late crop. The
loss on the early crop was correlated with hot weather during the early part of
the growing season which caused heart rot and seed stalk development that was
easily confused with plant bug damage.
Severe heart rot and dwarfing of the
plant was definitely connected with plant-bug injury in cages where celery confined with 2 bugs per plant was severely injured; while celery from which plant
bugs were excluded, and where the heart stalks were punctured by a needle to
imitate plant-bug injur>^ grew normally.
The bugs spend the winter as adults, and in 1943 they first appeared in the
celery plantings about May 15. There are two generations during the summer.
The number of first generation bugs per 100 plants was greatest from June 26
to 29 soon after the majority of the nymphs had hatched. During hot weather
the period from hatching to adult is about 35 days, and 98 percent of the bugs
had become adult on July 10. At Waltham the white celery varieties such as
Supreme Golden and Early Fortune were most heavily infested, having 173 to
199 bugs per 100 plants at the peak of infestation.
The first infestation on late celery was observed about July 13, about 2 weeks
after the plants were set out, and nymphs were found on July 20. Two peaks
of infestation of the second-generation bugs developed on the celery, first on
August 17 and again on September 11 to 14.
Insectary studies in late August and September showed the average period
from egg to adult to be 45 days. This period varied from 39 to 43 days while
the mean daily temperature was 66° to 67°F., and from 48 to 50 days when the
mean temperature was 61° to 62°. Incubation of the egg required 9 to 13 days,

The

celery plant
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stages, the first four requiring 4

averaging 12.8 days.
In the late planting the white and yellow varieties of celery were more heavily
infested than the green varieties, averaging 73 more bugs per 100 plants in the
semi-weekly counts. The most heavily infested variety was Fullheart, with 3749

to 6 days

and the

last

bugs per 100 plants during the season and 320 per 100 plants at the maximum
infestation on September 11. The most resistant variety appeared to be Morse's
Utah, a coarse green variety which does not bleach well. It had only 538 bugs
per 100 plants throughout the season, and 44 per 100 plants at the height of the
infestation. The standard variety, Summer Pascal, had a low infestation throughout the season.
first brood of bugs on early
showed satisfactory protection from nicotine dusts and sprays, and from

Spra>ing and dusting experiments against the
celery

nicotine-pyrethrum dust in three applications. The nicotine-pyrcthrum dust
reduced the number of bugs 97 percent, and only 4 live bugs per 100 plants were
Black Leaf 155-bordeaux
found in counts made one day after treatment.

mixture spray, and Black Leaf 155-lime dust also gave good protection. On the
untreated plants the infestation increased 81.3 percent during the period.

On

the second planting, the nicotine-pyrethrum dust again gave the best pro-

When applied at weekly intervals between July 19 and September 20,
95 bugs per 100 plants were found during the season, compared to 350 bugs

tection.
onl>-

per 100 plants on the untreated check. Counts on the day following application
showed a 95 percent reduction in the number of bugs from this dust. The addition of 2 pounds of soap flakes dissolved in each 100 gallons increased the eff"ectiveness of nicotine sulfate spray 1-800 by 28 percent, and of a commercial pyrethrum
spray 1-400 by 17 percent. The least effective treatment was nicotine sulfate
1-800 without soap, in weekly applications.
Applications with a spray gun which drove the spray into the heart of the
celery were 5 to 10 percent more effective than applications with a mist nozzle.
Appliaitions at intervals of 2 and 3 weeks reduced the number of bugs found
24 hours after treatment as much as weekly applications, but permitted greater
reinfestation in proportion to the interval between treatments.
Investigations on the Effect of Insecticides
F. R. Shaw.)

and

on Honeybees.

(A.

I.

Bourne and

In feeding tests to determine the relative toxicity of arsenicals

fluosilicates to bees, fluorine

compounds at the

rates

recommended

for con-

shade tree pests seemed to be fully as toxic as arsenicals. In a comparison
of the effects of dusts on bees, rotenone and pyrethrum dusts were most toxic,
trol of

was third, sulfur fourth, and DN dust fifth in order of toxicity. Since
DN dust would be applied during the summer when bees are active, the fact that

nicotine

it

did not cause appreciable death

is

significant.

Tests of materials suggested as bee repellents included creosote at various
dilutions, carbolic acid,

and a proprietary phenol compound known as Milkol.

All creosote applications

produced blossom injury. The heavier concentrations
which soon disappeared, however, because of thedrop-

produced some

leaf injury,

ing of the affected leaves.

Materials applied shortly after

full

bloom did not

materially affect the set.

Experiments to determine the effect of the materials suggested as repellents
on the length of life of bees were conducted by feeding the "repellent" materialsugar s> rup. The length of life of bees fed these materials was compared with
that of check lots receiving sugar syrup.
In all instances the addition of the
"repellent" shortened life.
Whether this was due to insecticidal action or to

in

starvation was not determined.
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Sprays to Prevent Scolytid Infestation of Individual Elm Logs. (W. B. Becker.)
At Amherst, unseasoned elm logs were thoroughly sprayed when dry with orthodichlorohenzene and No. 2 fuel oil mixed
one to eight by volume and applied at the rate of 240 c.c. per square foot of bark.
This was done on May 14, five days before Hylurgopinus ricfipes (Eich.) beetles
started to dig their first egg galleries in the vicinity. A small hand-operated
compressed air sprayer was used. The crevices where the beetles commonly
enter the bark were well saturated, and each log was turned over during the
application so all sides could be reached. The sprayed logs together with unspra\ed control logs were then exposed to beetle infestation in the shade. H.
rufipes was the only scolytid which attacked the logs. Compared with unsprayed
Orthodichlorohenzene and Fuel Oil.

control logs of similar size, 99.5 percent prevention of

H.

rufipes infestation per

square foot of bark was obtained, based on the number of brood galleries which
became established in the logs. Based on the number of progeny which emerged

from the bark during the season (beetle
which were

still

present in

exit holes), 100 percent prevention

number

was

progeny which emerged and
November, 98.5 percent prevention was obtained by

obtained; and based on the combined

of

spraying.

Unseasoned elm logs were thoroughly
Creosote and Kerosene (strained).
sprayed with creosote and kerosene mixed one to four by volume and applied
at the rate of 160 c.c. per square foot. This was done on May 20, one day after

Complete
was obtained for the entire season. When
this spray was applied to parts of other logs which were also subsequenth" piled
in the shade, the unspra\'ed portions were infested with H. rufipes.
These results suggest that, under these conditions, thoroughly coating the
entire bark surface with either of these two spray mixtures just before the beetles
lay eggs in the spring may be expected to prevent H. rufipes infestation to a
great extent for the entire season. If the entire bark surface is not thoroughly
H.

rufipes beetles started to dig their first egg galleries in the vicinity.

prevention of

all

H.

rufipes infestation

covered with a sufficient amount of spray material, the scolytids may infest the
unsprayed portions. Since the beetles commonly dig into the bark at crevices,
the spray must penetrate into

The

all

such places.

was also apparently repelled by
both of these spray mixtures, but was abundant in the unsprayed logs.
While neither of these spray mixtures is pleasant to work with, the creosotecontaining spray is much more disagreeable to handle. When the creosote is
mixed with kerosene, a black precipitate is produced which must be removed
before the liquid is poured into the spray tank. The fire hazard must also be
taker into consideration with sprays of the type used in these experiments. However, these materials may prove useful in preventing infestation of logs thrown
on town dumps and other locations where the fire hazard and injury to adjoining
vegetation may not be a problem.
large

Sprays to

elm borer, Saperda

Kill Scolytids

tridentata Oliv.,

Breeding in Individual Elm Logs.

Orthodichlorohenzene and Fuel Oil.

At Westfield,^

(W. B. Becker.)
elm logs were

scolytid-infested

thoroughly sprayed during July 1942 with the orthodichlorobenzene-fuel oil
mixture described in the previous section, at the rate of 52.5 c.c. per square foot

Both H. rufipes and S. multistriatus brood galleries with only immature
progeny were in the logs at the time of spraying. None had emerged. After
the spray application the sprayed logs, together with unsprayed control logs,
were piled in partial shade. Compared with unsprayed logs of similar size, 79
of bark.

'
Mr. W. E. Marshman, the Westfield tree warden, kindly provided the
ment and a place where the work could be carried on.

logs for this experi-
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percent mortality occurred in the spra> ed logs, based on the number of surviving
progeny (immature and emerged) of both species per brood gallery the next
spring.

Many

Saperda tridentata Oliv. and some Magdalis sp, survived the spray

application.

While 79 percent mortality is a considerable reduction, it would still allowmore beetles to survive than is desirable in the case of a vector of a disease.
Creosote and Kerosene. Attempts to kill scolytids in elm logs by spraying the
entire bark surface with 12.2 c.c. per square foot of the creosote-kerosene mixture

dscribed in the previous section were not at

all successful.

A heavier application

might be more successful.
Hylurgopinus rufipes (Eich.) Attack by Repeatedly Turnin the Sun during the Early Season Oviposition Period.
Freshly cut elm logs lying in a north-south direction in the
(\V. B. Becker.)
sun at Amherst were rolled 180 degrees of their circumference (1) every week
and (2) ever\ second week during the early-season oviposition period of H.
rufipes (May 19 to July 2 in 1943). Many egg galleries were started on the lower
halves, but when the logs were turned so that the sun heated the bark above the
temperature which the beetles could tolerate, development in almost all cases
Relatively few egg galleries reached the stage where eggs were laid
stopjx'd.
in them — fewer in the logs turned every week than in those turned every second
week. Of those larvae which developed from these eggs, most died when still
very small. No attacks occurred after July 2, which was the last date the logs
were turned. On one large log which was left in the sun unturned from May to
November, the upper half was not suitable for the construction of egg galleries,
while the lower half was. In comparison with control logs piled in the shade,
logs turned over at one-week intervals were practically free from infestation, both
on the basis of the number of beetles, per square foot of bark, which had emerged
b> the end of the season (November) and on the basis of the combined number
of emerged progeny and immature progen\- still in the bark at the end of the
season. The control was practically as good where logs were turned at two- week
intervals. When the logs were examined in November, none seemed to be in a
condition which would be suitable for further attack the next spring.
The successful results obtained in this experiment suggest that, in certain
situations, this method might prove useful in preventing an increase in the local
beetle population. Of course, warm sunny weather is necessary. However, since
experiments were started here in 1939, solar-produced heat has alwa> s prevented
elm bark scolytids from becoming established in all or most of the upper half of
elm logs exposed to the sun since spring.

The Prevention

ing

of

Unseasoned Elm Logs

Combined Use
Becker.)

of Sprays

and Solar Heat on Individual Elm Logs.

(W. B.

Individual unseasoned elm logs laid in a north-south position in the

sun at Amherst on July 2, 1943, were sprayed on the top half with (1) the orthodichlorobenzene-fuel oil mixture and (2) the creosote-kerosene mixture previously
described and then rolled over so the sprayed half was underneath. Unfortunately, not enough H. rufipes beetles attacked even the control logs to furnish

any comparative data. However, since attacks on entire individual logs in the
shade have been prevented b> spraying, and attacks on most of the upper half
of untreated logs have been prevented by laying them in the sun, it seems possible that (1) laying logs to

since only slightly

and

be sprayed

more than

(2) spra\ ing the under half of logs
date to turn them over.

sun may save much spra> material
bark area on each log need be sprayed,

in the

half of the
in

the sun

may

save returning at a future
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in a Pile of

1943^4

Cordwood.

Good spray coverage was obtained on elm

43

(W. B. Becker.)^

logs In a pile of logs of

cordwood

length by using a six-opening spray gun and a power sprayer giving 400 pounds
pressure.
feet high.

The pile spra\ ed included approximately six feet of a longer pile four
The spray was directed into the pile from the ends of the logs and from

Approximately 12 to 15 gallons of a spray (Elgetol) which
Immediate examination revealed that of 22
elm logs scattered throughout the pile, 12 were completely coated with spray,
9 were approximateh- 85 percent or more coated, whereas only one was as little
as half coated. The bark surfaces not coated were areas protected from the spray
stream by a branch stub or a cross stick in the pile, or where the surface of two
adjoining logs lay fiat against each other.
the top of the pile.

a visible deposit were applied.

left

If

satisfactory spra\- coverage can be obtained

on logs inside a pile, it may faciliwhich are vectors of

tate the treatment of log piles to repel or kill the scolytids

the

Dutch elm

disease.

Miscellaneous Biology Studies with Hylurgopinus rufipes (Eich.).

(W. B.

Becker.)
Beetle Emergence Throughout the Day.
Although emergence of young adults
from logs fluctuated from da\- to day and from hour to hour, seemingly being
affected by the weather, by far the most of it occurred between mid-morning
and late afternoon. This was shown by emergence during 1936 and 1943 from
logs caged outdoors in partial shade. During 18 days in the late summer of 1936
the average emergence between the following hours (E. S. T.) was: 6-8 a.m. 1.9,
8-10 a.m. 2.8, 10-12 noon 33.9, 12-2 p.m. 69.9, 2^ p.m. 31.4, 4-6 p.m. 8.4.
During the 18 overnight periods (6 p.m. to 6 a.m.) an average of only 2.8 beetles
emerged. During 15 days in the late summer of 1943 the average emergence
between the following hours was: 7:30-9:30 a.m. 3.66. 9:30-11:30 a.m. 22.53,
1 1 :30 a.m.-l :30 p.m. 63.06, 1 :30-3 :3C p.m. 53.06,
During nine overnight periods
(3:30 p.m. to 7:30 a.m.) the average emergence was onl\- 2.78 beetles.

Sex Ratio: The proportion of males to females was approximateh one to one.
Both sexes started to emerge from logs at the same time in mid-summer and the
daily emergence of the sexes did not vary significantly throughout the season.
Between July 29 and August 26, 1938, 123 males and 99 females emerged from
some caged logs. Of 757 adults selected at random from specimens collected all
season, 383 were males and 374 were females. In 1943, 304 males and 309 females
emerged from small caged logs between August 4 and September 4.

Some New

Findings of Scolytus multistriatus

One

(W. B. Becker.)

Marsham

in

Massachusetts.

adult beetle was found in a log which had been exposed to

scolytid attack in 1942 at Amherst.

Insect Pests of
achusetts.

Wood and

and Ornamental Trees in MassDuring 1943 over 200 inquiries were received about
Ants, termites, powder post beetles, aphids, and secondar>
were received most frequently.
of Shade, Forest,

(\V. B. Becker.)

these insect pests.

tree-boring insects

Professor A.

I.

Bourne provided valuable assistance

in

planning this experiment.

)

EXPERIMENT STATION BULLETIN

MASS.

44

417

DEPARTMENT OF FLORICULTURE
Clark L. Thayer in Charge

Disease Resistance and Heredity of Carnations. (Harold E. White, Waltham.
Flower petal counts made on blooms from 42 varieties of carnations show that
there is considerable variation in the number of petals per bloom within a varict>-.
A few varieties were very consistent in the number of petals per flower produced.
When the varieties were grouped for comparison on the basis of average number
of petals, 40 percent had an average count of 25 to 50 petals; 35 percent, 50 to
60 petals; and 24 percent, 60 to 80 petals per flower. The N^ariety Silvery In had
the highest average number of petals, 97 per bloom.
Flowers with
of petal

number

split calyces

were not abundant enough

vealed no correlation between

Extra

floral

for

an accurate analysis

as related to splitting, but material available for inspection re-

number

of petals present

and degree

of splitting.

parts such as ovules were found in both normal and split flowers; but,

as extra ovules occurred \'ery frequently in both types of flowers, such a condition

could not be associated w ith the splitting character in commercial varieties.
crosses made between disease-resistant
but data as to the hereditary nature of the disease
resistance are not sufficient for analy ses. The progeny segregated for two types
of double flowers: 50 percent commercial doubles (normal) and 25 percent bursters
(abnormal doubles); and 25 percent were singles. The data seem to indicate
that splitting of calyces is of two types. One, due to specific hereditary factors,
induces formation of an abnormal number of extra buds and multiplicity of

Some 500 progeny were obtained from

and susceptible

floral

parts within the individual blooms.

produced

and

varieties,

in the seedlings

5 to 10

immature ovules per bloom.

variable degrees with commercial varieties

by environmental

Dissection of a

number

of the bursters

showed that there were from 100 to 150 petals present

factors than

The second type
and would seem

of splitting occurs in
to be influenced

more

by heredity.

Cotyledon number of seedling carnations varies from two to three and the
seedling leaf character segregates in a

1

to

1

ratio.

were observed to be associated with difference

in

No

structural characteristics

cotyledon number.

Breeding Snapdragons for Varietal Improvement and Disease Resistance.
(Harold E. White, Waltham.)

Trials of eight W^alth'am Field Station strains of

Yoder Brothers in Barberton, Ohio, showed the
and valuable for outdoor culture as well as
the firm's hybridizing work with snapdragons.

rust-resistant snapdragons with

strains to be highly resistant to rust

worthy of inclusion
Provisions were

in

made

for more extensive tests of the rust-resistant qualities
by distribution of seed to eight experiment stations and one seed
country.
Requests for trials were received from Pretoria, South

of these strains

firm in this
Africa,

The

and

Victoria, Australia.

shown no indication of breaking
down, and no mutant strains of the rust fungus have been observed. Selected
inbred lines ha\e been back-crossed to determine possibilities of hybrid stock
for conimercial flower production use.
A large-flowered pink strain has been
devcloiKjd which shows much promise as a winter-blooming greenhouse variety.
on

rust-resistant character of the strains has

Complete information and results on hereditary phases of the breeding work
this project have been published as Massachu.setts Agricultural Experiment

Station Bulletin 400, February, 1943.
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DEPARTMENT OF FOOD TECHNOLOGY
F. P. Griffiths in

Charge

Cranberry Research. (W. B. Esselen, Jr., H. J. Brunell, and F. P. Griffiths
cooperation with C. I. Gunness, Department of Engineering.) A drying temperature of 170°F. was found to be optimum for the dehydration of cranberries.
Fresh cranberries should be either sliced or punctured prior to being dried in
order to facilitate the removal of moisture. Sliced cranberries dried approximately 20 percent faster than did the punctured fruit. It was also observed
that the dehydrat^ed sliced cranberries rehydrated more rapidly than those which
in

were punctured.
Approximately half of the ascorbic acid content of cranberries was destroyed
during dehydration and practically all of it was lost when the product was stored
for six months at room temperature (75°- 80°F.) in sealed containers. An attractive and tasty cranberry sauce may be prepared from dehydrated cranberries.

(W. B. Esselen, Jr., W. H. Fitzpatrick,
Commercially grown mushrooms {Agaricus
campestris) can be dehydrated so that on reconstruction and cooking they will
compare favorably in flavor and appearance with fresh mushrooms. For dehydration it is recommended that the mushrooms be thoroughly cleaned in cold
water, cut into pieces, blanched in steam for 2 minutes and 15 seconds and dried
at a temperature of 145°-150°F. to a moisture content of 5 percent or below.
The dehydrated mushrooms should be packaged in moistureproof containers and
stored at a temperature of 75° or lower.
Fresh mushrooms are a very good source of riboflavin and nicotinic acid. The
thiamine, riboflavin, and nicotinic acid of mushrooms are quite stable during
dehydration and storage of the dried product.
The quick freezing of mushrooms was found to yield a satisfactory and flavorful product in which thiamine, riboflavin, and nicotinic acid were well retained.
When mushrooms {Agaricus campestris) were fed as the sole source of protein
to white rats, they survived and grew, although not to the same extent as did
rats which were fed casein or soybean meal. From the results of animal feeding
experiments it was concluded that all of the essential amino acids are present in
mushrooms but in lower concentrations than are found in casein. Chemical
analyses showed that about 63 percent of the total nitrogen of mushrooms is in
the form of a protein.
By means of chemical tests the mushroom protein was found to contain the

The

H.

J.

Nutritive Value of
Brunell,

and A.

following essential

Mushrooms.

Filios.)

amino

acids: phenylalanine, histidine, leucine, lysine, arginine,

The

amino acids which failed to give positive
However, that these three essential
present was borne out by the animal feeding trials.

tryptophane, threonine.

essential

tests were: valine, isoleucine, methionine.

amino acids were

also

Glass Container Research. (W. B. Esselen, Jr., J. E. \V. McConnell, J. J.
Powers, R. G. Tischer, N. Guggenberg, G. J. Yourga, R. Woodward, and M. A.
Ewing.) In studies of the keeping quality of packaged edible oils (corn and
cottonseed oils), a number of chemical and physical tests for the detection and

The only practical method available at present for the determination of rancidity in oils stored in sealed containers
is an evaluation of the oils by organoleptic means.
evaluation of rancidity have been investigated.

Of many antioxidants tested with corn and cottonseed oils, catalase
palmitic acid ester of ascorbic acid appear to be the most promising.

and the

Gum guaiac

and nordihydroguaiaretic acid have been reported as being satisfactory anti-
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oxidants for lard; but these compounds, while possessing antioxidant powers,
imparted an objectionable off-flavor to corn and cottonseed oils. In using antioxidants with edible oils it is important that the product be fresh and in good
condition to start with; otherwise,

dants

it is

much

of the effectiveness of

added

antioxi-

lost.

Amber glass bottles were found to be satisfactory as containers for liquid edible
when stored under normal commercial conditions, and also convenient from

oils

the standpoint of use b>' the consumer.
Preliminary results indicate that riboflavin is quite stable during the canning
and processing of vegetables. In such products as cut asparagus and cut green
beans, there

is

into the brine.

a marked tendency for the riboflavin to leach out of the product
Thus if the brine were discarded when the can was opened, much

of the riboflavin

would be

lost.

The carotene content of such vegetables as asparagus, green beans, corn, and
peas was found to be very stable during canning and subsequent storage of the
canned products

in

both glass and metal containers. Storage in bright sunlight
time appeared to have no significant effect on the caro-

for prolonged periods of

tene content of glass-packed vegetables.
Thirteen different types of commercial and home-canning glass and metal
containers were compared for their effect on the stability of the ascorbic acid in
canned tomato juice. The loss of ascorbic acid during eight months' storage
varied from approximately 35 to 50 percent, depending upon the type of conIn general, vacuum-sealed, commercial-type glass containers, plain tin
tainer.
cixns, and home-canning jars sealed with two-piece metal lids were found to be
superior from the standpoint of ascorbic acid retention in canned tomato juice.
The differences observed in the different kinds of containers appear to be due
largely to the amount of oxygen in the headspace and dissolved in the juice during
processing

and

storage.

D-iso ascorbic acid proved satisfactory as an antioxidant for
discoloration of freshly peeled peaches

and

pears,

preventing the

home-canned peaches and

In working with pure solutions, d-iso ascorbic acid
pears, and tomato catsup.
D-iso ascorbic
was oxidized more rapidly than 1-ascorbic acid (vitamin C).
acid was preferentially oxidized when used as an antioxidant for 1-ascorbic acid
and may be considered a good antioxidant for the latter substance. When these
theoretical findings were applied to glass-packed tomato juice, none of the original
1-ascorbic acid was lost, even under severe storage conditions, when small amounts
In addition to preof d-iso ascorbic acid had been added to the bottled juice.
\enting a loss of 1-ascorbic acid, the added d-iso ascorbic acid also prevented the
juice from darkening when stored at high temperatures, and the juice maintained its original fresh flavor. For practical purposes, it would appear that,
for optimum effectiveness, d-iso ascorbic acid should be added to tomato juice
in amounts equivalent to 25 to 30 milligrams per pint.
Oxidation-reduction potential studies have tended to confirm the finding
that d-iso ascorbic acid is an antioxidant for 1-ascorbic acid, itself an antioxidant.
.

The

superior antioxidant properties of d-iso ascorbic acid over 1-ascorbic acid

seem to be correlated with the greater poising action

of d-iso ascorbic acid, rather

than with their respective redox potentials. Citrate-buffer ascorbic-acid packs
were put up in j3lain tin cans and in commercial all-glass jars and stored at 70°F.
and at 100°-110°F. The eventual ascorbic acid loss was the same in both types
of containers stored at 100°-110°F., although the rate of loss was initially greater
in the glass container.
The potential of the tin-packed solution was lower than
that of the glass-packed.

same changes, except that

In general the packs stored at 70°F. evidenced the
slightly less ascorbic acid

was

lost in the tin

container
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(the test period has not been cwmpleted yet). The redox potentials of hot-break
tomato juice packaged in plain tin cans, in commercial glass jars with metal lids,
and in commercial all-glass jars and stored at 70 'F. are being investigated. As
ynth the citrate-buffer ascorbic-acid packs the tomato juice packed in plain tin
cans showed a lower potential, but the difference in potential between the tin
container and the two glass containers was much less than ^-ith the citrate-buffer
ascorbic-acid packs. Differences in ascorbic acid content were almost insignifificant. Flavor changes could not be correlated u-ith redox potential.

A

survey of spoilage encountered by home canners in Massachusetts in 1942
who canned a total of 73,393 jars encountered approximately 2 percent spoilage. The amount of spoilage is not considered excessive
in \-iew of the many ^-ariables encountered in home canning at the present time.
In the laborator\- examination of home canned foods, bacteriological culture
indicated that 293 families

were found to be the most reliable criterion of spoilage. As represented bv
it would appear that about three-fourths of home-canning
spoilage is due to understerilization and one-fourth to improper sealing. The boiling water bath method of processing is not adequate to destroy certain t> pes of
bacteria encountered in the home canning of low acid vegetables.
WTiile a
pressure canner correctly used is satisfacton.- for processing, imdersteriliiation
tests

this investigation

may

result if it is mis-used. From experimental eWdence it would appear that
home-canning process times at 240^F. (10 pounds pressure) as recommended at
present may be more severe than are necessary- and that in many cases thev rm'ght
be reduced. However, before an\- general recommendations are made, more
experimental work must be done and careful consideration given to the manv
%-ariables involved.

Experimental data indicate that many of the directions pro^•ided for home
canning in pressure canners do not allow for sufficient venting and in some
instances might contribute to underprocessing. A venting time of at least 10
minutes is to be recommended for pressure canners of the size commonly used
for

home

canning.

A

comprehensive study has been made of different types of glass containers
and jar seals available for home canning under war-time conditions, and directions for their use were made a\-ailable. Although some difficulties have been
reported in the use of jars and seals, it is e\-ident that much of the trouble was
caused by the improper use of satisfactor>- equipment. Jar rings and seals made
of synthetic and reclaimed rubber have given ver>- good results from the standpoint of
life

making an original
canned product.

seal

and

also of maintaining

it

during the storage

of the

Comparison

of Canning. Freezing. Dehydrating,

and Salting as Methods of
Dubord. and F. P. Griffiths.)
Four varieties of snap beans, two varieties of cabbage and carrots, and one
^-ariety of sweet com at two different stages of maturity were preserved bv four
home methods: canning, freezing, dehydrating, and salting. The preserved products were stored for six months and changes in their ascorbic acid content,
palatability, flavor, texture, and color were observed and compared.
Freezing
appeared to yield the most acceptable product, followed by canning and dehvdra-

Home Food

tion.

The

Preservation.

(\V. B. Esselen, Jr., C.

salted products, with the exception of sauerkraut, were unsatisfactory

On a

basis of the final cooked ready-to-serve product, the total losses of ascorbic
acid (referred to the fresh product) amounted to 85-95 percent in both the canned

and

frozen vegetables. The dehydrated vegetables maintained their qualit\ to
a high degree during three months' storage at room temperature (75°-80T.),
but after six months a definite deterioration in flavor was observed.
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(W. B. Esselen, Jr., S. G. Davis, M. A. Ewing, and F. P.
method has been devised for evaluating the performance of home
dehydrators and has been used as a basis for setting up minimum performance
standards. For this method of food preservation an electric deh\drator with
forced air circulation and thermostat is recommended. Properly designed natural

Home

Dehydration.

Gritifiths.)

A

may

draft dehydrators

be used.

In general, oven drying

is

least satisfactory be-

cause of the difficulty in controlling oven temperatures, the temperature variation
in different parts of many ovens, and the frequency with which the trays must be
rotated and shifted.

The

following fruits

and vegetables yielded a

satisfactory product

when

pre

served by reconmiended methods of home dehydration: apples, cranberries,
peaches, pears, blue plums, red plums, green and red cabbage, beets, green beans,
spinach, kale, baked beans, green and red peppers, broccoli, white potatoes,
baked potatoes, and mushrooms. Foods dehydrated at home should be dried
to a moisture content of below 5 percent, packaged in moistureproof containers,
and stored at as low a temperature as possible.

Dehydration of Foods in Atmospheres other than Air.

(F. P. Griffiths

and

R. E. Morse.) The dehydration of vegetables in atmospheres of methane or
natural gas, carbon dioxide, and nitrogen, versus air was investigated. Methane
or natural gas dehydration was effective in preventing losses of ascorbic acid during dehydration

and did not produce

off-flavors

in

the reconstituted foods.

Storage of dehydrated foods in gas atmospheres was effective in retarding ascorbic acid losses and deterioration in quality when such foods were stored at room

temperature (75°-80°F.). At elevated storage temperatures (110°-120°), less
protection was noted and the quality deteriorated rapidly.
Nutritive Value of Fishery Products.

(F. P. Griffiths

and R. E. Morse in
Work was done

cooperation with R. T. Parkhurst of the Poultry Department.)

on the dehydration and nutritive quality of starfish meal for use in poultry feedStarfish can be readily ground and dehydrated. The meal contained proing.
tein of high quality and a large amount of minerals. Chicks fed up to 8 percent
starfish meal grew well and utilized the protein as efficiently as control groups
fed equivalent amounts of fish and crab meals.

Red

Squill Research.

conditions

it

(L. R.

Parkinson and F. P.

Griffiths.)

Under war-time

has been increasingly difficult to obtain red squill (a raticide) of

high toxic potency. Work carried on during the past year indicates that it ma\
be possible to concentrate the toxic principle of red squill in order to provide a
raticide of satisfactory killing powers.

Vitamin

D

Milk Investigations.

(L. R.

Parkinson and F. P.

Griffiths.)

Dur-

ing the past >ear approximately 150 samples of commercially produced milk

have been assayed

check the efficacy of various methods of vitamin I)
a milk of desired vitamin D content. All samples

in order to

fortification in providing

and the results indicated that the methods of vitamin
milk can bo relied upon to produce a satisfactory product.

tested were satisfactory
fortification of

Fortification of Apple Juice

D

Concentrate with Ascorbic Acid. (F. P. Griffiths,
Fortification of canned apple juice with ascorbic
acitl has been practiced in Canada for some time.
Because fresh citrus fruits
are not always available and are often high priced and because canned citrus
juices are restricted under point rationing, the practicality of administering
ascorbic acid to infants using apple juice concentrate as a carrier was studied.

M.J. Garvey, and

J. J.

Powers.)
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Fresh apple juice was practicalh- neutralized and concentrated six - to seven(If the juice was to be concentrated more than six-fold, it was de-pectinated
fold.
The hot concentrate was filled into
before concentration to avoid jelhing.)
gallon jugs to which had been

The added

ascorbic acid.

added approximately one-half ounce

of synthetic

ascorbic acid very decidedly lightened the color of

Over a three
the concentrate and thereby improved its appearance greatly.
months' storage period only a minor loss of vitamin C was noted. When the
concentrate was diluted to its original volume for use, the antioxygenic effect
added vitamin C on the color was still evident, although, of course, to a

of the

much

less degree.

DEPARTMENT OF HOME ECONOMICS NUTRITION
Julia O.

Holmes

in

Charge

Effect of Institutional Cooking Methods on the Vitamin Content of Foods •
The Thiamine and Ascorbic Acid Content of Potatoes. (A. W. Wertz and
C. Edith Weir.) The potatoes were of the Green Mountain variety, grown in
the Connecticut \"alley, and were obtained from the college dining hall which
served 750 Army Air Corps cadets. They were sampled at the following stages:
(1) pared, (2) soaked 6 hours, (3) steamed one hour at 225°F., (4) mashed, (5)
steamed and held in a steam oven 1)4. hours at 157=F., and (6) mashed and held
hours at 157
for
Of the total thiamine, 5 percent was lost during soaking, 15 percent during
steam cooking, and 5 percent during the \ }/2 hour holding period between cooking
and serving. Mashing did not appear to destroy thiamine. Of the \*itamin C,
none was lost during soaking, 54 percent was destro^-ed during steam cooking, 20
percent during mashing, and 10 percent during the 13^ hour holding period.
The over-all loss in the mashed potato held 1 }/2 hours before serving was 88 per-

The
/.

cent.

On the basis of the data obtained in the study, it is of interest to estimate the
value of the potato in relation to man's requirement for thiamine and ascorbic
acid, using the amounts of potatoes suggested by the Bureau of Home Economics
a moderate cost, and a liberal diet for a very active man; i.e.,
pounds daily. Thus the whole or the mashed potatoes would
have contributed 16, 13, and 13 percent respectively of the daily requirement
The whole potato held 13^ hours before serving would have
for thiamine.
for a

low

1.1, 0.9,

cost,

and

0.9

contributed 25, 21 and 21 percent respectively of the 75 mg. allowance for ascorbic
whereas the potato mashed and held \}/2 hours before serving would have

acid,

Had the potatoes been eaten
immediately at the end of the steam-cooking period approximately 1/3 of the
daily allowance would have been supplied by the above quantities of potatoes.
The individual who consumes no more than an average-size poj-tion of potatoes,
cooked and mashed in large quantity, should probably discount the potato ensupplied only 11,9, and 9 percent of the allowance.

tirely as a source of ascorbic acid.

The Losses of Certain Vitamins in Beans. (A. W. Wertz, B. \'. McKey,
//.
K. O. Esselen, E. Fuller, and J. O. Holmes.) The beans used in this study were
obtained from the Massachusetts State College dining hall which served approximately 750 Arm\- Air Cori s cadets. This food was selected because of the
frequency with which baked beans appear, not only for these cadets but also in
rhany New England institutions and restaurants. Moreover, the bean is reputed
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were analyzed (1) raw, (2)
to be a good source of the B-vitamins. The beans
soaked, and (3) baked, following the addition to the parboiled beans of a mixture
The analyses included thiamine,
of molasses, tomato puree, and brown sugar.
riboflavin, nicotinic acid, and pantothenic acid.

The soaked and drained beans had the same thiamine content

as the raw dried

During the baking, however, three-fourths of the original content of
thiamine in the beans-molasses mixture was destroyed. Raw beans are rich in
thiamine; one-third cup of dried beans, equivalent to 1 cup of baked beans, contains approximately 0.4 mg. of thiamine or 22 percent of a moderately active
man's daily thiamine allowance of 1.8 mg. One cup of baked beans, however,

beans.

would contribute only

.11

mg. or 6 percent

of the daily allowance.

Riboflavin was not lost during either the soaking or the baking of the beans.
In addition, the molasses-tomato-sugar mixture, added before baking, contri-

buted almost as much of the vitamin as was in the raw bean.

The baked

beans,

therefore, were richer in riboflavin than the raw beans. Even so, the baked beans
were an extremely poor source of riboflavin; one cup of them would have sup-

plied only 0.16

mg. or 0.6 percent of a moderately active man's daily allowance.

Approximately 1 1 percent of the nicotinic acid was lost during the soaking of
the beans and another 1 1 percent during the baking. The baked beans were only
a fair source of nicotinic acid, one cup contributing 1.2 mg. or 7 percent of a
moderately active man's allowance.

During the soaking of the beans approximately 20 percent of their pantothenic
was lost. At the end of baking, the beans had 18 percent less pantothenic
acid than did the raw beans, although considerable of this vitamin was added in
the molasses mixture. The baked beans contained 0.15 mg. pantothenic acid
acid

per cup.

The Losses of Certain Vitumins ifi Fish. (A. W. Wertz, B. V. McKey,
///.
K. O. Esselen, E. Fuller, and J. O. Holmes.) The fish were cut into ser\nng
portions, rolled in crumbs, seasoned, and baked 30-40 minutes at 450°F. When
the fish were browned, moisture was added in the form of water, milk, or tomato
puree in portions of

1

pint to 12 to 15 pyounds of

fish.

Fort\ -four percent of the thiamine was lost in the baking process.

Some

of

were a poor source of thiamine, cod being the poorest. Cod,
haddock, cusk, and pollock were found to contain between .011 and .062 and
mackerel between 0.14 and 0.21 mg. of thiamine per one-fourth-pound serving
Whereas the mackerel would supply approximately 10 percent of a
fKjrtion.
man's requirement for thiamine, those species related to the cod would supph
only from 0.6 to 3 percent.
the cooked

Of the 18

fish

11 lost riboflavin during baking, the average
approximating 28 percent. The mackerel contained more riboflavin, 0.5 mg. peT 4-ounce serving, than did cod, cusk, haddock, pollock, and
flounder, which averaged 0.12 mg. riboflavin per serving. The mackerel, in contrast to the other fish studied, is therefore a good source of riboflavin, and a
moderate-sized serving of it will supply approxirratrlx (.ne-fifth of the da> 's
lots of fish studied,

loss for these 11

requirements for this \itanun.

During the baking process the average loss in nicoiinic acid in fish was 29 perAs was true for thiamine and riboflavin, mackerel contained appreciably
more nicotinic acid than did the other species studied; 9.1 mg. per 4-ounce serving
Since the daily allowance of nicotinic acid
in contrast to 2.5 mg. for the others.
for a moderately active man is 18 mg., it is obvious that a small serving of mack-

cent.

erel will

supply half of

it.
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One-third of the pantothenic acid in the raw fish was destroyed during baking.
fish, mackerel had the largest quantity of this
vitamin (4.6 mg.), flounder contained 2.4 mg., and those species related to the
In a 4-ounce serving of baked

cod contained the

least (1.7 mg.).

Dietary Factors Influencing Tooth Decay. (J. O. Holmes and L. R. ParkinMassachusetts leads all other states in the incidence of tooth decay.

son.)

human experience teaches that tooth decay can be inhibited by diet, this
study was undertaken in an attempt to shed light on the dietary factors conRats were used as the experimental animals. They were fed a diet
cerned.
composed predominantly of coarsely ground corn. The hard particles cause
fracturing of the teeth and enamel thereby presumably providing a surface
susceptible to decay. In this respect the initiation of tooth decay in the rat apSince

parently

is

not comparable to that in man.

substances were fed; namely, cod-liver

oil,

In addition to the basal diet various

sodium

fluoride,

vitamin K, the amino

acid, cystine, a solubilized liver fraction containing several vitamins, the filtrate

fraction of the vitamin-B

complex containing several

of the

B

vitamins, and the

following individual components of the vitamin-B complex, choline, folic acid,

para amino benzoic acid, biotin, pantothenic acid and inositol. Judged by the
number of teeth wholly or partialh- missing, all of the diets allowed tooth destruction.

However, fewer teeth were missing

the filtrate fraction of the vitamin-B complex.

in the rats fed either fluorine or

The

diet conducive to the greatest

destruction of the teeth was the one containing choline.
teeth for small cavities has not been

made

Examination

as yet; such an examination

is

of the

neces-

sary before final conclusions can be made.
Calcification of Eggshell. (Marie S. Gutowska and Carl A. Mitchell.) Since
poultrymen occasionally find soft-shell eggs, this study was undertaken to determine the factors concerned with the deposition of calcium carbonate onto the

eggshell

membrane.

Phosphatase, the enzyme responsible for calcification of
Proof that the enzyme concerned is car-

bone, apparently plays no role here.

bonic anhydrase was obtained from two sources:

(1) from data showing a higher
content of this enzyme in the shell gland of layers than of non-layers and of layers

(2) from data obtained by
an inhibiting effect on carBy var\'ing the dosage, shells were produced with
bonic anhydrase activity.
varying degrees of thickness, ranging from a thin soft membrane to a thick, chalky

of strong-shell eggs

than of layers of soft-shell eggs;

injecting into laying hens sulfanilamide, which has

shell (see cut).

The

thickness of the shell varied directly with the level of car-

bonic anhydrase in the shell gland following the sulfanilamide injections.

The

carbonic anhydrase in the shell gland apparently acts as a catalyst in releasing
from the blood carbonate ions, which, in turn, unite with the calcium of the blood
to foi'm calcium carbonate.

The developing egg probably does not play an

role; its slight alkalinity provides

active
a favorable environment for the precipitation

of the calcium carbonate onto the

membrane

gland.

as the egg passes through the shell
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on the Calcification of the Eggshell.

(The eggs are shown from their blunt end.)

Unnumbered— Smooth egg before injection.
1— soft-shclled egg 1 day after injection.
2— rough-shelled egg 2 days after injection.
3— -smooth-shelled egg 5

days after injection.

—
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DEPARTMENT OF HORTICULTURE
R. A. V an Meter in Charge
Factors Influencing the Rapidity of Growth of \urser> Stock.

(C. J. Gilgut,

Waltham.)

when given
complete fertilizer than when given hea\-\ applications.
More new growth was obtained from 13 to 12 ton per acre of 5-8-7 broadcast
among the plants than from one ton or more used in the same way. The hea\-ier
application, in many cases, actually injured the plants and injury was in the
nature of stunting, poor growth, or dead tops. Mixed fertilizers such as 10-8-7
Evergreens.

Carolina hemlock and Canada hemlock grew better

light applications of

which contain a high percentage of nitrogen produced no more gro\^-th than did
the 5-8-7 when used at the same rate, and sodium nitrate at 300 pounds per
acre caused some injury, indicating that hemlocks do not need much nitrogen.
Deciduous Shrubs. Rooted cuttings of the hybrid lilac Ludung Spaeth lined
field and given fertilizer treatments grew to salable size by the end of
the second season as did those which received no fertilizer. There was no sig-

out in the

nificant difference in

growth and

and those which did

not.

not advisable, especialh"

which received fertilizer
up growth is
a fairly good soil.

thriftiness of the plants

Fertilizing lilacs in the nursery to speed

when they

are grown in

Factors Influencing the Hardiness of Evergreens. (C. J. Gilgut, Waltham.)
Conditions favorable to winter injury of ornamental woody plants were present
in the winters of 1942-43 and 1943—44 and offered a fine opportunity to deter-

mine the

effect of cultural

cuspidata,

and

Taxus canadensis

fertilizing practices

stricta,

and Taxus

on winter hardiness of Taxus

baccaia repandens.

The winter of 1942—13 provided the low temperatures which are considered
one of the causes of winter injury. Several times the temperature went down to
— 15'F. and in addition there were prolonged periods of cold. During most of
the winter there was a good cover of snow.
The winter of 1943—44 was quite different in that it was much milder and there
was ver\- little snow. The temperature went down to — 3^F. only t\s*ice and even
then for only a few hours. Most of the time it was well above zero, and from
February' on there were warm spells with strong drying winds 2l condition which
causes

much

winter dr\-ing, especially of evergreens.

During both winters the amount of injury was slight on the plants in the
experiment. There was as much injury on plants which grew slowly and produced hard growth as on those which were stimulated with nitrates and fertilizers
and produced soft growth.
Study of Herbaceous Perennial Material. (C. J. Gilgut, Waltham.) The
test garden continues to be popular with visitors some of
whom visit regularly, as often as twice a week throughout the summer. To the
plants of recognized garden value and easy culture, new introductions and reinherbaceous perennial

troductions of older plants

little

known

to the general public are constantly being

During the past summer 78 such new acquisitions were placed in the
garden to determine their cultural requirements, habits of grovvth, garden \-alue.
and hardiness under the climatic conditions of this region. The collection now
consists of about 1680 plants. Reports of the beha\'ior of these plants are a\-ailable to nurser\men and plantsmen, and are of assistance to them in deciding
whether a new introduction is worth disseminating and what plants can best be
dropped from catalogues.
added.
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was unusually severe on perennial plants many of which
hay mulch. Severe damage occurred on Iris, particularly
the hybrids with California parentage, and on hybrid Chrysanthemums of which
more than 50 percent were killed outright.

The winter

were

of 1943-44

killed in spite of a

DEPARTMENT OF OLERICULTURE
G. B. Snyder

in

Charge

Spraying Tomato Flowers with a Growth Hormone in the Greenhouse. (W.
H. Lachman and G. B. Snyder.) Tomato flowers of the Waltham Forcing variety
were sprayed during the winter months with a solution of orthochlorophenoxypropionic acid, 50 mg. per liter of water. The effect of this material was marked,
for the ovaries of the spra\'ed flowers were twice as large as those of the unsprayecl
flowers at the end of three days. The fruits from the sprayed flowers were seedless for the most part, and the yield was markedly greater from these clusters
than from the clusters of unsprayed flowers.

The Carotene Content of Carrots. (W. H. Lachman.) Seven varieties of
anah zed for carotene during various stages of maturity as well as
after thc>- had been in cold storage at 32°F. for five months. Each of the varieties
carrots wore

up to the time of
was November
1943. The remaining roots were placed in a
cold storage room where they were kept until April 1, 1944. The roots were
again analyzed for carotene and the varieties were all found to be appreciably
increased in carotene content with each successive sampling
harvest, which

1

,

higher in carotene than before they were placed in cold storage.

The

Mulching Staked and Pruned Tomatoes. (W. H. Lachman and
Mulches of straw, manure, and sugar cane fiber were applied
to the soil of plots in which staked and pruned tomatoes were grown. The mulches
entirely prevented weed growth so that cultivation of the plots was not necessary.
The mulches have increased the moisture-holding capacity as well as the
organic matter content of the soil over the plots without any treatment. The
yields and quality of fruit from these plots, however, do not show any significant
differences.
Cracking of the fruit has been largely responsible for lowering its
(luality, but it is evident that mulching has little effect on this factor.
Effect of

G. B. Snyder.)

Asparagus Investigations. (Robert E. Young, Waltham.) The work with
asparagus consists of a breeding project in which individual production records
have been obtained from 450 plants. This group of plants is made up of five

from previous yield trials and one commercial variety. This is
year that these plants have been harvested. The two best strains continue to produce about twice as much \\ eight as the commercial variety.
selected strains

the

fifth

There were some changes during the year and the yields were not as great as
decrease amounting to 18 percent. The reduction in yield was not
uniform for the six lots. For the highest producing strains the loss was 19.0
percent, and for the next highest 24.7 percent. The commercial variety, which
was one of the poorest producers, lost only 15 percent.
last year, the

The lower

yields obtained for the >ear were

spear size because the total
year before.

number

of spears

due almost entirely to a smaller
produced was about the same as the

There seemed to be considerable change in the behavior of individual plants.
Of the 50 best producing plants in 1942 about half remained in that category
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in 1943, half
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had increased

their yield while the

others yielded less than previously.

The
last

was so general in 1942, and had been increasing
show up even on the most susceptible plants.

rust disease which

few years,

failed to

for the

Vegetable Breeding for Improvement of Quality. (Robert E. Young, WalDuring the year breeding work has been conducted with greenhouse
cucumber, Summer Pascal celery, rutabaga, greenhouse lettuce, New York type
lettuce, broccoli, carrot, and tomato. While progress has been made in developtham.)

ing strains of broccoli, carrot,

and tomato better adapted

locally,

it is

insufficient

to justify detailed discussion.

The work of breeding a greenhouse cucumber has been
The first method has been to self-pollinate the best

Greenhouse Cucumber.

projected along two lines.

strains or varieties obtained

from

These strains originally varied

local growers.

considerably because the seed had always been mass-produced.

made them

Selfing has

uniform for extended trials with the growers.
In the second method of breeding, hybrids made by crossing these selfed lines
were used. Yield trials with this material have been restricted by lack of greenhouse space. In the spring of 1943 the average yield of four hybrids over their
sufficiently

respective parents

was

11 percent.

With

better seed lines in 1944, the increase

much better than
which was 35 percent better than the parents;
A X H was 7 percent better; and H x W, 50 percent.
While it will take time to determine the proper combinations necessar\- for
best yields for spring and fall, and under different types of pruning and training,
the hybrid vigor is such as to make it desirable to place this material in the hands
of growers for further testing. Moreover, the hybrids have produced an increase
not only in > ield but also in the percentage of No. 1 fruit, which is very important. To determine the best methods of producing hybrid seed, and the cost, has
now become a part of this investigational work.
was 30 percent.
thers,

Certain combinations of selfed lines were

such as hybrid

M

x

A

X

Greenhouse Lettuce. The crosses of Bel May
Cheshunt Early Giant were
judged sufficiently uniform to be given a trial by growers before final fixing.
The new variety has been named Waltham E^rly Forcing. In comparison with
Bel-May it grows faster, has a darker green color, better development of the
leaves on the bottom, and bolts to seed more slowly. Waltham Early Forcing
plants are smaller than Bel-May, and the overlap of the leaves of the head is
not so good.

Tests are

now

being conducted by growers in greenhouse and hotbed.

be used to determine whether the variety has
further work.

results of these tests will

merit to

justif\-

New

The

sufficient

Bureau of Plant Industry.)
where two of the selections
are ready for trial b\' growers. The first strain is one that has been selected for
several years. It came originally from Dr. Whittaker of the U. S. Department
of Agriculture, La Jolla, Calif., and is the same hybrid material from which Great
Lakes was selected. Under our conditions the selection produced 90 percent
marketable heads, as compared with 67 for the Great Lakes. There are some
differences in the shape of head and character of the leaf but, in general, it resembles Great Lakes.
The second selection being made read> for trial is one from segregating material
pro\-ided by Dr. Thompson of the U. S. Bureau of Plant Industry, Belts\nlle,
Lettuce,

The work with

York Type.

(Cooperation with U.

S.

this crop has progressed to the point
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Md., and involves a cross between Cosbia and Imperial 847. It is a good green
and is slow bolting. The leaf type of this strain
The local adaptation value of these two
is quite diflferent from most lettuce.

color, does not tipburn readily,

strains can be determined ont>'

Summer Pascal

Celery.

The

by

large-scale plantings

in

program to improve Summer
shown that this variety is so

results of a breeding

Pascal celery by selection of single plants have

homoz>gous

by growers.

most characters that the population of the

single plants cannot

be distinguished from each other. Therefore, any further changes which are
desired in this variety must be made by hybridization.
In anticipation of this, crosses were made between Summer Pascal and Cor-

and the second generation was grown as a spring crop. Prolonged
some seed stalk formation: 100 percent in
Cornell No. 19, 30 percent in the h) brid, and none in Summer Pascal. The redistribution of the various characteristics in the hybrid was such as to provide
plants with almost all the desired points, and seed is being obtained for further
No.

nell

19,

cool weather at setting time caused

trials.

Summer

when grown

Waltham

Field Station has been
from the base to the first
joint of the leaf stalk is rather long, 8.3 inches. This compares with Golden Plume
which is 22.3 inches tall and 7.11 inches to the first joint. Cornell No. 19 is rather
tall, with plants 22.3 inches and 8.6 inches to the first joint.
Many of the hybrid

Pascal celery

at the

short, with a total height of 20 inches; but the distance

plants were 11 to 11.5 inches to the

first

joint with plants 22 to 23 inches tall.

Increasing the length of the stalk without increasing the height of the plant

produces heavier celery with a larger percentage edible.

Rutabaga or Cape Turnip. During the past two years three strains of rutabaga
were sent out to selected growers in Bristol and Barnstable Counties for trial.
As a result of these trials, growers in Bristol County have selected the No.
white rutabaga as being more desirable than any variety previously available.
In that section there are large plantings of this crop, mostly of the white flesh
type.
Because of acceptance of the variety in that area, it has been named
Bristol White.
This variety has foliage similar to Macomber, a white or very
light purple shoulder that is unusually smooth, a short neck, and very few roots
on the side. The white shoulder and smooth skin are contributing factors for
good market appearance. Bristol White was developed as a white shoulder
segregate from a green shoulder, white flesh Cape turnip.
Another strain given trial at the same time as the Bristol White is one having
yellow flesh and green shoulder instead of the usual purple. It has been named
1

Waltham Yellow
trial in sections

and
grow the

turnip,

that

White Cape strain. The
the White Cape turnips.

is
>

considered of sufficient merit to justify further

ellow flesh type.

flesh is a light

This also

is

a segregate out of a

yellow color and growth

typical of

is

DEPARTMENT OF POMOLOGY
R. A.

The Influence
and

Van Meter

of Various Clonal Roolstocks

L. Southwick.)

on Apple Varieties.

The stock beds were continued and yielded a

Most of these were sold to nurserymen
Dwarfing and semi-dwarfing rootstocks are in

rooted layers.
beds.

Charge

in

need for a substantial increase

in establishing

(J.

K. Shaw

fair

for establishing

crop of

new stock

short supply and there

stock beds.

is

.
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The orchard

1943-44

of 900 trees planted in 1939 has suffered

during the last three seasons.

This

the trees are growing vigorously.
1944, but the frost of

May

57

from magnesium deficiency

being corrected and at the present writing
Many of the trees bloomed in the spring of
is

19 ruined the crop except in the more elevated part

of the orchard.

Trees on semi-dwarfing rootstocks are in demand b>- commercial growers who
do not like tall trees. They will give acre yields equal to or higher than trees
on seedling rootstocks, and growing and harvesting costs should be less.
One new cooperative orchard was planted in the spring of 1944.
/

Lethal Incompatibilities Between Clonal Stocks and Varieties of Apples.

K. Shaw and L. Southwick.) A paper reporting the results in 1943 appears
Proceedings of the American Society for Horticultural Science, Volume 44.
The combinations of the rootstock Spy 227 with various strains and varieties
developed in the spring of 1944 as had been anticipated from their condition last
fall.
Shotwell Delicious, Paragon (Iowa strain), "Paragon L," Yates, and three
strains of Mcintosh are making normal growth; Blaxtayman is growing but is
below normal; Stayman. Stamared, Winesap, Delicious, Starking, Richared,
Golden Delicious, Arkansas (Mass. strain), Mammoth Black Twig (Iowa strain).
Turley, Arkansas Black, and five strains of Mcintosh including Blackmack
are dead or dying. "Paragon L" is an unknown variety resembling but distinct
from Arkansas and Paragon. A few Spy 227 stocks budded to strains that have
failed, on which the bud failed to start, are now dead; while a few on which the
bud of a successful strain failed to grow have put out new growth. Apparently
the roots of Spy 227 budded to the "lethal" strains are dead or nearly so, and this
root failure is the reason for the death or decline of the trees.
Winesap, Stayman, and one of the Mcintosh strains, all of which fail on Spy
227, are growing vigorously on the two Spy 227 seedling clonal stocks, 227-2
(J.

in the

and 227-12.
Study of Bud Sports of the Mcintosh Apple.

K. Shaw and L. Southwick.)
These had all been selected
on the basis of apparent variations of skin color of the apples. While slight differences in coloration were apparent, none were great enough to be of commercial
significance.
None of the distinctly striped strains fruited. This year's experience suggests that perhaps the selection of strains should be confined to the
elimination of distinctly striped strains.
Real evaluation of Mcintosh strains
awaits their performance in the orchard planted in 1941
Several of the so-called

bud

The Genetic Composition

(J.

sports fruited in 1943.

of Peaches.

(J. S.

Bailey and A. P. French.)

Be-

peach buds were killed so that there
was no crop and no field work could be done. It has been decided to terminate
this project, and a final report is being prepared.

cause of the severe winter of 1942-43,

all

Tree Characters of Fruit Varieties. (J. K. Shaw, A. P. French, O. C. Roberts
and L. Southwick.) New varieties are being grown in the nurser>- for study in
order that we may be familiar with them when found in commercial nurseries
in the course of the usual nursery inspection service. One nursery was inspected
for the first time in 1943, and, as is usual, more misnamed trees were found than
in nurseries that have been examined for several years.
The Massachusetts
Trueness-to-Xame Inspection Service now examines a large proportion of the
nursery fruit trees grown in the northeastern part of the country and the number
of misnamed trees reaching growers is verA- small.
A bulletin on plum varieties has been published.
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Forced Half Canes of Raspberry, showing that starting of top buds

is

417

due

to polarity not to

difTcrcnce In resting comlilion.

Nature of Winter liardincss

in the

Raspberry.

(J. S.

Bailey, A. P. French,

and R. A. Van Meter.) Shoots of six varieties of raspberry, Latham, Chief,
Marcy, Taylor, Milton, and Washington, were brought into the greenhouse at
monthly intervals during the winter and forced, to determine the length of the
rest period.

It is

very short, ending

in late

November

for a tender variety like

.
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December for a hardy variety like Latham or Chief. Some
when brought into the greenhouse in late November had very
immature terminals with leaves still attached. The buds on these terminals
were easily forced into growth, making it look as if they had nev^er gone into the
Marcy, and

in earl>'

shoots of Marcy,

rest period.

of raspberry canes commonly- start first. To check the possicaused by a difference in the resting condition of the buds on
the tip and on the basal half of the cane, canes were cut in half and the two halves
forced separately. The fact that the top buds on the terminal and basal halves

The terminal buds

bility that this is

showed that the starting of the terminal buds
due to polarity and not to differences in rest period.
In winters when minimum temperatures are not below normal, there may still
be considerable winter injury as in the winter of 1943-44, To see whether this
injury is due to dry ing out and could be prevented by waxing the canes, a section
of a row of each of the six varieties named above was sprayed with Dowax in
the late fall. In the spring there was no difference in the amount of winter injury
on the waxed and unwaxed canes, nor were there any consistent differences in
moisture content of the canes. However, it is difficult to maintain a good wax
coating on the canes, particularly the larger ones, the bark of which tends to split
and peel off.
Estimates were made in the spring of 1943 and 1944 of the amount of winter
injury to red raspberries, expressed as percentage of the total cane length injured.
Results were as follows:
started equally readily (see cut)
is

Percent Injury
1943
1944

Variety

Sunrise

10

Tahoma
Indian Summer
Latham

Variety

Percent Injury
1943
1944

Cuthbert

25

60

28

13

30

31

35

15

5

10

5

5

Washington.

9

8

Ohta

Ranere

10

1C

44

18

Chief

11

6

Milton
Viking

45

70

Lloyd George

15

40

68

63

Cayuga

20

5

75

50

Controlled- Atmosphere Storage of Apples.
in

.

.

Marcy
Newburg
(L.

South wick and O. C. Roberts,

cooperation with the Department of Engineering.)
1942-43 Season The controlled-atmosphere storage room was

—

filled (about
300 bushels) and closed on September 25, 19^^ 2. The oxygen was reduced to
around 7 percent in two weeks' time, but it required seven weeks to reach 2 percent because of air leakage through the washer.

The Mcintosh apples came out in fair to good condition on April 30, 1943.
Although the characteristic aroma was lacking, as expected, the eating qualit\
comprising firmness, crispness, juiciness, and flavor was superior to that of cold
storage Mcintosh. There is no doubt that the apples "kept" better and were
less mature after 7 months in the controlled-atmosphere storage at 40°F. than
similar apples in ordinary 32'^F. cold storage.
There was no regular storage
scald but many apples were affected with a trouble which in appearance resembled
soft scald but which probably was due to a lack of sufficient oxygen. On several
occasions, and for periods of from one to several da> s, the oxygen level was below
2 percent and in two instances below 1 percent.
An experiment on the effect of date of harvest and pre-storage temperature
following picking of Mcintosh was conducted. Apples were harvested September 10, 15, and 21, and each picking was divided into three lots which were
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stored at 32°, 40°,

and 50°F.

to

September

25,

when

all

were placed in the concame from a single

trolled-atmosphere storage. All apples in the experiment
tree. The main conclusions from this experiment follow:

Ordinary scald was not a factor except on apples picked early and held at

1.

50°F. until placed in the controlled-atmosphere storage. From 90 to 100 percent of these scalded severely, but wrapping with oiled paper wraps controlled
scald almost perfectly.

The

2.

soft scald

type of injury (probably due to low oxygen) was more

prevalent on the later picked fruit and in any particular lot on the more highly
There was no significant relation between incidence of this
colored apples.

and the pre-storage temperature. Wrapping had no effect.
Judged by pressure tests and ground color, all apples had reached approximately the same stage of maturity by May 5, 1943, except those picked on the
10th and 15th of September and held at 50°F. These were riper.
1943-44 Season The room was filled and sealed on September 30 and opened
on March 27. The majority of the Mcintosh apples were in excellent condition
when checked after removal. Only an occasional apple showed the low-oxygen
injury that was so prevalent the previous year, as special care had been taken
to keep the ox\gcn level from dropping below 2 percent for any length of time.
To compare the firmness of apples from air and controlled-atmosphere storage,
flesh pressure tests were made on samples from each lot before and after storage.
The apples in each comparison were harvested from the same tree. Average
figures for 16 lots were as follows: on October 14, 10.06 pounds; on March 28,
controlled-atmosphere stored apples, 9.01 pounds, and cold storage apples, 8.17
injury
3.

—

pounds.

In every comparison, the controlled-atmosphere apples were firmer

This difference was readily apparent in handling
test.
Although the characteristic Mcintosh flavor was lacking, the controlled-atmosphere stored apples were more crisp and juicy and in better condition for marketing then those stored in the usual way. Golden Delicious apples
likewise were in good condition.
Cortland scalded badly. No oiled wraps or
shredded paper were used on any of the apples.

according to this pressure
the

fruit.

The Effect of Orchard Mulches on the Plant Nutrients in the Soil. (J. K.
Shaw in cooperation with the Chemistry Department.) Soil samples were coland the orchard treatment continued. Analysis of
samples awaits the restoration of personnel absent in the war effort.

lected as in previous years

the

soil

Blueberry Culture.

In cooperation with Professor \V. L. Doran
Botany, a propagation experiment was carried out in
which softwood cuttings of the variet>- Rubel were treated with various rootinducing substances. Several of these speeded rooting.
Indolepropionic acid
seemed particularly promising. The results of this work were reported in Massachusetts Agricultural Experiment Station Bulletin 410.
of the

Department

(J. S. Baile>-.)

of

Until the summer of 1943, mummy berry had appeared only on a bush here
and there in the E.xperiment Station blueberry planting. In 1943 considerably
more appeared, enough to suggest that it may become a problem. An estimate
of

its

severity on several varieties

thr heaviest.

was made, using

for

no infection and 10

Results were as follows:

Wareham

10

Cabot

5

Pemberton

Concord
Rancocas
Scammell

9

Pioneer

3

Stanley

8

Rubel

3

Jersey

6

—
—
—

2
2
2

for
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In spite of the severe cold during the winter of 1942-43, blueberries were not
severely injured.

There was some injury to Cabot, both to the buds and wood.

Injury to fruit buds of other varieties was very light. In spite of the cold winter,
the 1.4 acres yielded 3800 quarts in 1943. The winter of 1943^4, although not

much harder on

extremely cold, was

the blueberry plants; in fact, injury was the

A few plants were killed to the ground and
number had half or more of the wood killed. Injur\' was
worst on stems 4 years old and older and on tender tips. There was little injury
to vigorous young stems 3 years old or less. Also, it was noticeable that vigorous
young shoots from stems 4 years old or older were injured much worse than the
same type of growth from stems 3 years old or less. Injury to varieties from worst
to least was as follows: Rubel, Number 73, Cabot, Scammell, Pioneer, Wareham,
It was very unusual to have Rubel
Pemberton, Stanley, Concord, Jersey.
worst

it

has ever been at Amherst.

a very considerable

injured so badly, for this has been considered one of our most hardy varieties.

A

many

young

cases

it

May

19, 1944, killed some tender tips of shoots and the marand reduced the crop by perhaps 10 percent, although in
was difficult to tell whether failure of berries to develop was due to

severe frost on

gins of

leaves,

winter injury or to the frost.

It is

estimated the 1944 crop will not exceed 20

percent of the 1943 crop.

is

Jersey continues to look more promising as a commercial variety. The fruit
large and very attractive, the quality is excellent if the berries are allowed

to ripen, yields are high,

and the bushes are very vigorous and appear

to be

winter hardy.

Wareham

continues to produce large crops of large, fine-flavored berries, and
its crop after other varieties are all picked.
However, it has two

ripens part of

weaknesses which are serious enough to make its value as a commercial berry
questionable: the berries crack badly after rains, and it appears to be very susceptible to

mummy

berry.

Some budded branches of a few U.S.D.A. seedlings produced a few berries
for the first time in 1943. The fruit of F-72 is dark like Wareham but much larger.
It is a little tart for eating fresh, but should make a good pie berry, for which
purpose

some

was

it

mummy

Flavor

blue color.
is

selected.

berry.
is

also late ripening.

good

in flavor as

It

It

gives promise of being a hea\y producer but had

ripens late.

R-86 has very attractive berries

of a

good
U-85

excellent,

but

The

and attractive, but not quite so
V-20 has berries as large as Pemberton or larger.

size is not outstanding.

It ripens late.

berries are very large

Pemberton.

when the berries are well ripened. The scar is large. It
GN-87 looked promising again in 1943. The berries are large,
attractive, and of good flavor.
The clusters were larger than previously, and,
as a consequence, the berries were somewhat smaller. It promises to be a heavy
Flavor

is

excellent

ripens late.

yielder.

Two possible weaknesses appeared

:

a large watery scar and some

mummy

berry.

Nutrition of the High-bush Blueberry, Especially in Relation to Soil ReactionBailey.) An experiment was set up in 1941 to test the effect of horse, cow,

(J. S.

and poultry manure on cultivated

blueberries. So far there has been no evidence
supposed to follow the use of manure. There was no significant
difference in yield or size of berries which could be attributed to the kind of
manure. A report of this work will appear in \'olume 44 of the Proceedings of
of the toxic effect

the American Society for Horticultural Science.

The difficulty of curing chlorosis by iron spra\ s
some other element, perhaps potash, may be

that

vestigated.

or soil treatments indicates
lacking.

This

is

being

in-
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Comparative tests with
(L. Southwick.)
Preharvesl Dropping of Apples.
sprays and dusts for controlling the preharvest drop of apples were conducted
For the first time, dusts were used which
in the late summer and fall of 1943.
contained higher percentages of active ingredients than the usual commercial
dusts. The "regular" strength dusts were prepared so that one pound of dust
was equivalent to ten gallons of a standard (.001 percent) spray in amount of
active ingredient, while most of the more concentrated dusts used contained
twice the amount. Standard and double strength sprays were included in the
tests, and both dusts and sprays were used in single and in duplicate applications.
The fairly uniform success from all treatments in lessening preharvest drop
of

Mcintosh was not

entirely consistent with previous results

which have shown

better success with stronger sprays as well as with duplicate applications. Wider
Nevertheless,
differences might have appeared had the harvest been delayed.

some of the data showed a slight trend toward better drop control with the
double strength and the duplicate applications of both dust and spray. ThereA report of the 1943 experifore, further work is planned for the 1944 season.
ments will appear in Volume 44 of the Proceedings of the American Society for
Horticultural Science.

Five new chemical compounds were tried in small-scale tests to determine
their possible usefulness in controlling preharvest fruit drop.

these materials in spray applications

was comparable

However, none

of

to napthalene acetic acid

in effectiveness.

Beach Plum Culture.

(J. S.

Baile>'.)

A

cooperative experiment was carried

out with \V. L. Doran of the Department of Botany on the propagation of beach

See the report of this work given on page 20.
plums by softwood cuttings.
As a result of the experience in 1942, the spray program was modified to get
better control of the various diseases and insects. Slightly better results were
obtained but the control of plum gouger was still poor. Careful search was made
during the blooming seasgns of 1942, '43, and '44, but no gougers were found.
It is evident that this insect does not appear as early as had been reported.
Limited preliminary tests of cryolite and of calcium arsenate sprays on beach
plums were made in Amherst in the spring and early summer of 1944. No burning of the foliage has as yet resulted from the use of either material.
The failure of nearly the entire beach plum crop on the Cape in both 1941
and 1942 made it difficult to evaluate the effects of fertilizer treatments. Judging
by the appearance of the plants and set of fruit (which later dropped off beaiuse
of dry weather), a single application of 400 pounds per acre of a 5-6-4 cranberr\'
fertilizer was better than the same amount split into 3 applications or than no

although this application is probably too light to be very effective.
Cottonseed meal used alone in 1943 gave slight evidence of benefit.
Because of lack of trained personnel to supervise the work, these experiments

fertilizer,

had to be discontinued

In their place outlines were prepared for grower
These were distributed through the office of the
County Agent, Mr. Bertram Tomlinson.
A more complete report of the beach plum work is in preparation.
in 1944.

cooperative experiments.

Magnesium Deficiency in Massachusetts Apple Orchards. (L. Southwick.)
now recognized that magnesium deficiency in apple orchards in Massachu-

It is

setts

is

not limited to a few cases.

in 1942,

it

records in
deficiency.

Since the deficiency was positively diagnosed
has been reported from most orchard sections in the state. Growth
our young clonal stock orchard indicate the seriousness of this nutrient

The average

increase in trunk cross-sectional area over a 4-year
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period shows that growth has been negatively correlated with severity of leaf
is a principal symptom of magnesium deficiency.

scorch which

Certain treatments designed to correct the deficiency were started in the fall
and continued in 1943. Four early-season spray applications of 2 percent magnesium sulfate (16 pounds of Epsom salts per 100 gallons of water) on
of 1942

young

trees of several varieties

1943.

Applications were

first

cover,

made

gave commercial control of foliage scorch

in

at approximately the dates for the pink, calyx,

and second cover sprays.

Soil applications of

1942, benefited

Epsom

young mulched

salts,

magnesium

oxide,

and

kieserite,

trees in 1943 but not older bearing trees

made

in

growing

These materials were mostly broadcast on the soil under the affected
from 5 to 15 pounds per tree. Magnesium limestone
applied in amounts up to 50 pounds per tree w-as not effective. Other experiments likewise indicate that benefits from surface-applied limestone will be comNevertheless, an important aspect of the use of magnesium
paratively slow.
in sod.

trees in quantities varying

limestone

is its

beneficial effect in reducing soil acidity as well as its capacity to

prolong the effectiveness of the more soluble magnesium materials. A full report
of the experiments w ill be published in Volume 44 of the Proceedings of the Ameri-

can Society for Horticultural Science.

Thinning Apples and Peaches with Caustic Sprays. (J. K. Shaw.) Experiments in thinning with caustic sprays were started in the spring of 1944 on
Wealthy, Duchess, and Mcintosh, also on several varieties of peaches. Comparisons were made of concentrations of from 1 to 3 pints of Elgetol in 100 gallons,
of one and two applications, and of time of application as related to the development of the flowers. It is too early to draw final conclusions, but some preliminary statements

A

may

be ventured.

spray of 2 pints to 100 gallons took

off all or

nearly

all

the fruits on moder-

ately vigorous Mcintosh.

Duchess trees were sprayed once, 2 pints in 100 gallons, on May 9, May 11,
May 12. All sprays were more or less successful. The spray on May 11,
when practically all spur flowers were open and a few petals were falling, gave
the best results. These trees need little or no further thinning. Wealthy trees,
treated similarly on the same dates, when the flowers were less advanced, showno apparent results from the early spray and only partial thinning from the medium and late sprays.
Concentrations of from 1 to 3 pints in 100 gallons applied once (May 12) or
twice (May 12 and 15) to Wealthy in another orchard gave varied results. Only
the double spray, 2 pints in 100 gallons, seems to have thinned the fruits effecThe weaker and the single sprays seem to have had more or less effect
tively.
on the weaker trees, which are somewhat lacking in nitrogen, but all these trees
require further thinning. Nearly all sprays were less effective on stronger trees
which have been heavily mulched.
These preliminary observations suggest that Mcintosh is easily thinned while
Wealthy requires severe treatment, especially when the trees are vigorous and
high in nitrogen. Duchess takes an intermediate position. Perhaps strong or
double sprays should be used on trees known to have the habit of setting heavily,
and weaker sprays on trees known to set only moderately.
Injury to the trees was less than expected. Measured b\- what is expected
from pesticide sprays, it w^as rather severe; but the trees now look all right and
perhaps the spray injury weakened the trees less than would the setting of an
excessive crop. All these trees (except the Mcintosh) have been distincth- biennial.
Whether any of them will set a crop next year remains to be seen.
or
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Sprays of 1 and 2 pints in 100 gallons applied to peach trees in full bloom
were only partially effective. All trees required further hand thinning. The
trees

showed

little

injury.

In August 1943, ammonium sulfamate
(L. Southwick.)
Killing Poison Ivy.
was applied to poison ivy growing under apple trees. With a small power sprayer,
approximatcK- 3 gallons of solution were required per large tree to wet thoroughly
and 1 pound of the chemical
the rank ivy growth. Concentrations of ]/2,
per gallon of water were apparently eflfective in killing the iv>- foliage. Recovery
as of June 1944 is spotty, and the small amount of ivy that is growing does not
have a normal or healthy appearance. However, on the basis of previous tests,

a partial recovery in the season follouing applications indicates that additional
treatment is required; if omitted, the ivy is very likely to continue to grow and
to I pound
In general, the results seem to indicate that probably
increase.
of ammonium sulfamate per gallon of water is an effective spray for poison ivy

^

control.

The lower limbs of an apple tree were sprayed to observe the extent of injury.
The sprayed foliage was killed inside of 24 hours and the killing later extended
somewhat back from the sprayed portions. In other words, the chemical was
evidently transported a short distance to unsprayed foliage and killed it. Although

this

the spray

does not seem to be a serious feature, care should be taken to keep

oflf

the foliage of

all fruit trees.

DEPARTMENT OF POULTRY HUSBANDRY
R. T. Parkhurst in Charge

Broodiness in Poultry.

Attempts to establish a

(F. A. Hays.)

line of

Rhode

Island Reds that do not transmit the brood\- instinct have been greatly handi-

the limited life span of the birds, by deferred broodiness, and by renumbers. The generation hatched in 1942 included 106 females sired
by two 24-months-old males mated to hens with no record of broody manifestation. There was no evidence of broodiness in any of these daughters. The generation hatched in 1943 was also from aged parents and consisted of 81 daughters,
which are now in their first laying year. They will be tested for deferred broodiness, which is probably the most important obstacle to overcome.
capF>ed

b\-

stricted

Effectiveness of Selective Breeding to Reduce Mortality. (Regional Poultry
Research Laboratory, and Departments of Veterinary Science and Poultry
Husbandry, Massachusetts Agricultural Experiment Station cooperating.)
Records have been completed to the age of 18 months on all males and females

March

1944 (about 11 months) on the 1943 generation;
Mortality rates for the first 6 months were
decidedly lower in the low mortality line. Adult mortality from 6 to 18 months
was significantly lower for females in the low line. Results for males were dis-

hatched

and

to

in

May

1942; to
1

1,

on the 1944 generation.

torted by excessive cannabalism.
in the high mortality line

The

recessive lethal gene reported last year

appeared again

in

1944 but to a lesser extent than in

1943.

Data

for the 1943 generation

from 6 to 11 months of age indicate that the
sis complex was not high in any of the lines.
Cannibalism was the major cause of death; but no reason is evident why cannibalism should have been so much more prevalent in the high mortality line when
birds of all lines were housed together. The data indicate further that selective
incidence of diseases of the parah
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breeding has increased longevity as measured by the age at death of birds in the
high and low lines.

There

is

some evidence to indicate that inbreeding

will

uncover weaknesses

that produce excessive mortality.
preliminary report on the character of the lethal mutation that appeared
in the high line in 1943 was published in the American Naturalist in 1944.

A

Genetic Laws Governing the Inheritance of High Fecundity in Domestic
Factors governing the inheritance of
(F. A. Hays and Ruby Sanborn.)
high intensity are less well understood than are the factors concerned in the
Recent studies have
inheritance of other characters affecting egg production.
shown that intensity is the most variable character in our flock and that it bears
an important relationship both to egg size and to number of eggs. The data
indicate that intensity of laying responds to selective breeding.
Winter pause is governed both by genetic factors and by environmental conditions. Studies are being carried on to bring out the importance of inheritance
Fowl.

in controlling this character.

Recent studies have been directed toward the possibility that other inherited
from the five well-recognized characters, may affect egg production.

factors, aside

A Study of Fertility Cycles in Males. (F. A. Hays.) The phase of this project
concerned with the use of sex hormones in regulating male fertility was begun
in the spring of 1944. Preliminary results indicate that sex hormones may be of
value in stimulating spermatogenesis in males that are 36 months old, but not
in

younger males.

Between Molting Behavior and Fecundity CharacHays and Ruby Sanborn.) Extensive data on molting behavior
of selective breeding are available for six generations. One line was

Physiological Relationships
ters.

and

(F. A.

results

selectively bred for a short period of laying after the onset of annual

wing molt.
long period after the onset
second line were superior producers.

A second line was developed for the ability to lay for a
of annual

wing molt.

The

A Genetic Analysis of Rhode Island Red Color. (F. A. Hays.) Two lines have
been developed: the first, genetically late in sexual maturity; and the second,
Differences in feather color between the two lines
genetically early maturing.
are being studied. Colorimeter studies of feather pigments indicate a multiple
factor inheritance of feather color in

Rhode

Island Reds.

sex-linked gene E for early
between Barred Plymouth
Rocks and Rhode Island Reds, to study the effect of autosomal gene E' alone
on age at sexual maturity. A line lacking both genes E and E' has been established. Appropriate crosses have been made for these tests.
Progress has been made in separating the sexes of Rhode Island Red chicks
on the basis of down color. A gold bar line that shows sex-dimorphism at hatching has been developed.
Ultra-violet light has not been effective to date in producing mutations in

Miscellaneous Genetic Studies.

(F. A. flays.)

sexual maturity has been eliminated from

some

The

crosses

chickens.

The Value

of Starfish

Meal

Parkhurst, in cooperation with

in the Poultry Starting Ration.

Roy

(Raymond T.
E. Morse and Francis P. Griffiths of the

Department of Food Technology.) The commercially produced meal made by
dehydrating starfish {Asterias Forbesi) can be satisfactoriK- used as a source of
protein and minerals in chick starting rations.
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Com Distillers' By-Products in Chick Rations. (Ra\ mend T. Parkhurst and
Leonard E. Parkinson of the Nutrition Laboratory, in cooperation with Walter L.
Nelson and Frances E. \'olz, Schenley Research Institute, Lawrenceburg, Indiana.) Corn distillers' dried grains without solubles were used satisfactorily in
the starting and broiler rations to replace ground oats and dried solubles, but not
wheat bran and dried distillers' solubles. The feed efficiency was somewhat improved bv the inclusion of corn distillers' dried grains without solubles; the difference in pigmentation and feathering was negligible.
Corn distillers' grains with solubles satisfactorily replaced dried skimmilk
and wheat bran, wheat middlings, or ground oats in a starting ration for chicks,
with an improvement in the feed efficiency.
Son bean oil meal with corn distillers' grains successfully replaced
skinmiilk. fish meal, and meat scraps in the starting ration.

Com

Distillers'

By-Products

in

and John

\V.

Kuzmeski

dried by-products

and crossbred
the

Laying and Breeding Rations.

of the

Feed Control Service.)

(Ra\

the dried

mond

T.

Food Technology,

Three corn

distillers'

— grains without solubles, grains with solubles, and solubles —

were used as replacements

When

in

cooperation with Carl R. Fellers, Department of

Parkhurst

all

in

complete all-mash rations for Rhode Island Red

pullets in laying cages.

distillers'

b> -products replaced dried skimmilk

rations containing either

meat scraps or

fish

pound

for

pound

in

meal, there were no appreciable

differences in egg production, feed consumption, feed efficiency, weight of egg.
yolk color, open egg quality, egg shell texture, body weight changes, or mortal it >.
Hatchability was not satisfactory when grains without solubles replaced dried

skimmilk.

Com distillers'

dried grains without solubles,

when used

to the extent

meat scraps, gave good egg production.
Corn distillers* dried grains with solubles, when used at the 10 percent level,
with soybean oil meal and without animal protein supplements, proved satisfactor\- for egg production. When grains with solubles, up to 20 percent of the
ration, were used to replace all the soybean oil meal and part of the ground barley
and wheat bran in rations containing meat scraps but no dried skimmilk, egg
production was satisfacton,- and the hatchability of fertile eggs was very good.
With fish meal as a supplement, 5 percent of grains with solubles satisfactoril\

of 10 p>ercent in laying rations containing

replaced either 2.5 percent of dried skimmilk or 3.5 percent of dried solubles.

Corn

distillers'

dried solubles, with soybean

oil

meal and without any animal

protein supplements, proved of outstanding value for egg production.

With

meal as a supplement, satisfactory egg production and hatchability resulted
when 3.5 percent dried solubles replaced 2.5 percent of dried skimmilk.
Corn distillers' by-products had no adverse effect on the weight of eggs, bod\
weight gains, or egg quality as measured by shell breaking strength, height of
albumen, and yolk color.
Fish meal proved a more valuable supplement for distillers* by-products than
meat scraps for feed efficiency and hatchability. In combination with fish meal,
equally good egg production and hatchability results were obtained when dried
skimmilk was replaced by distillers' dried solubles, distillers' grains with solubles.
fish

ur fernjontation solubles.

Supplement

for Distillers' Dried By-Products in Breeding Rations.
(RayT. Parkhurst in coojieration with John W. Kuzmeski of the Feed Control
In further studies with distillers' dried by-products, more e\-idence
Service.)

mond

was obtained that fish meal contains one or more hatchability factors not yet
identified and other than ribofla\-in. pantothenic acid, choline, or biotin. Hatchability

N^^as

best in the groups of birds getting a ration containing 20 percent

>

'
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and flame-dried redfish meal,
groups of birds getting a similar ration without either meat

of milo-rye dried distillers' grains with solubles

and poor

in the

fish meal.
Hatchability was excellent when birds were fed a ration containing milo-r> e
dried distillers' solubles at the 5 percent level, supplemented either with liver meal

scraps or

or with a combination of dried skimmilk, fish meal,

and meat scraps

at the

same

crude protein level. Poor hatchability was obtained from groups getting similar
rations with no added animal protein, with or without dried brewer's yeast

and/or cholrine chloride.

—

Methods of Feeding Hatchability Studies. (J. H. Vondell.) Two pens of
Red females mated to 7 males were fed a complete all-mash ration; two pens
of 70 Red females mated as above were hopper fed rnash, whole corn, wheat,
70

and oats; and 1000 eggs from each of the four pens were incubated in five lots.
The complete mash ration gave 76.0 percent fertility and 88.7 percent hatchability of fertile eggs; the hopper feeding resulted in 78.3 percent fertility and
88.5 percent hatchability of fertile eggs.
(C. I. Gunness and W. C.
A.
non-insulated, two-thirds span, 20 x 20 pen was equipped with a
special ventilating device consisting of a horizontal flue at the front of the house

Poultry Housing Projects, Winter of 1943-44.

Sanctuary.)

at floor level.

the

From

this a fan

and towards the

blew the

air

through a narrow

slit

over most of

The

intake to the flue drew in the
air from the point high in the pen, mixed with controllable am.ounts of

litter

warmer

A

fresh air admitted

rear of the pen.

from out of doors. The net change of air was kept at a low
room temperature as possible within 2 to 5 degrees

—

point to maintain as high a

of similar adjoining insulated pens.

The moisture content

of the litter

was

about 13 percent higher than in the adjoining insulated pens ventilated by baffled
window openings. There was but little condensation on the ceiling. There was
little or no indication of discomfort to birds from the forced air current near the
floor, in

contrast to last year's test

when

a

more rapid

air flow

was produced by

use of a larger fan.
(\V. C. Sanctuary.)
Two 20 x 20 insulated pens were ventilated only
B.
with window openings equipped with baffle boards which deflected sharply downward all wind-driven incoming air. Provision for outgoing air was made by an

ample space above the
recirculation of

Tests showed that the baffle increased the
up in a typical laying pen by the body
Negatively the device prevented any direct drafts from blow-

warm

heat of the birds.

baffle device.

air naturally set

ing into the pen at a high level, which

would neutralize or completeh' counteract
the natural heat circulation, a result often observed in pens ventilated with the
The hens' actions indicated no discomfort from the
usual window openings.
iownward deflected

One

air.

pens had also a complete rearrangement of equipment. The
nests were on the back wall. Indications are that heat from birds lad ing in the
nests tended to increase the normal circulation over the litter from the front to
the rear of the laying pens. Elevated pits 23^ feet forward of the nests and 30
inches from the floor prevented any floor drafts from the cellar sash openings
in the rear wall near the floor (open in the summer) from striking the birds on
of these

These

one month's droppings and proved easier
any danger of rotting out permanent
floors or rear walls. The pits were equipped with an alighting perch which made
it unnecessary to teach the pullets to go to roost.
The water founts and nonwasting hoppers were elevated from the floor lea\ ing practically the entire floor

their elevated perches.

pits held

to clean than floor pits, as well as obviating
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space free for birds and for the uninterrupted circulation of air. This arrangement materially increased the hens* working floor space, which should increase
the laying house capacity substantially, an important objective.
The birds laid a few more eggs in the pen with the new housing arrangement.

The moisture content of the litter was somewhat less even though this was an
end pen, which made it more difficult to keep dry because of tracked in snow
and moisture. The caking of the litter in the two pens showed a greater difference, being worse and more extensive in the pen equipped with the conventional
dropping boards and floor hoppers, while in the specially arranged pen it was
confined largely to the area around the water fount.
W. C. Sanctuary.) Birds in four pens in the new inC.
(J. H. Vondell and
sulated house were fed two kinds of rations. Two pens received a ration conThe other two pens were
sisting of three parts of mash and one part of grain.
cafeteria fed mash and grain ad lib., the birds in this case eating less than 50
percent mash. It has been claimed that the feeding of all-mash or high-mash
rations had no material effect on moisture content of litter. These tests proved
the contrary to be true. On December 24 in the two pens where the birds ate a
high percentage of mash, the average moisture content of litter was 48 percent
(very wet); in the two pens with a low percentage of mash consumption, the
moisture content of litter was 33 percent. The feeding method was then reversed,
and by December 31 the moisture content of litter had changed with the feeding
method, the new high-mash pen having 49 percent moisture and the new lowmash pen going down to 42 percent from the former 48 percent level.
Other pens, not in the test, where an all-mash ration was compared with a

low-mash ration showed similar

differences.

DEPARTMENT OF VETERINARY SCIENCE
J.

B. Lentz in Charge

Poultry Disease Control Service.

(H.

Van

Roekel, K. L. Bullis, O.

S. Flint,

and M. K. Clarke.)
1.

Pidlorum Disease Eradication.

A

keen interest in pullorum disease

test-

ing has been noted during the past two seasons, particularly during the 1943-44

when the v^olume of testing increased over the previous season by 142,459
The trend in establishing and maintaining pullorum-frec flocks continues

season
tests.

to be highly favorable.

war conditions, every possible effort has been made to meet this
demand for testing. However, the strain on the laboratory
and personnel should not be of a permanent nature if the quality of the

In view of

exceedingly great
facilities

is to be maintained at a high level.
Detailed reports of the two testing seasons arc published in bulletins of the
Control Scries.

service

Diagnostic Service.

This section of the report is based on the calendar
specimens was received in 709 consignments, of
which 377 were tlclivcrcd in person. There was a sharp increase in the number
of specimens and an all-time high figure for the laboratory was reached. This
was perhaps due to the larger number of birds reared with less help and by inexperienced persons. The specimens were classified as follows: 3,228 chickens,
332 turkeys, 28 pheasants, 22 pigeons, 21 ducks, 11 rabbits, 9 each of foxes and
swine, 4 canine feces, 3 bovine semen, 2 each of bovine organs, bovine feces, and
guinea pigs, and 1 raccoon.
2.

year of 1943.

A

total of 3,674
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Coccidiosis (135), infectious bronchitis (73), tumors (67), pullorum disease
and so-called unknown disease (41) were the disease disburbances encoun-

(43),

The tumors were classified on the basis of gross examlymphocytoma, 6 leukemia, 3 each of carcinoma and myelocytoma, 2 each of embryonal nephroma, hematoma, and unidentified; and 1
each of hepatoma, hemangioma, melanoma, myxoma, and thymoma. Avian
Fowl cholera was
tuberculosis was identified once and fowl typhoid twice.
identified on 16 additional premises, bringing the total number of premises known
to be infected during the past 10 years to 71. Fowl cholera was found in ducks
and turkeys as well as chickens. A serious outbreak of avian tuberculosis was
Subsequent investigation by representaidentified in pheasants on one farm.
tives of the Bureau of Animal Industry, United States Department of Agriculture, revealed that over 90 percent of the old birds and about 6 percent of the
young birds were infected.
A disease disturbance caused by coal tar, creosote, and anthracene oil was
recognized in chicks. Chicks brooded from the time they are a day old in quarters
recently treated with one of these products, may manifest trouble at about three
weeks of age. The disturbance is similar to that observed in chicks fed rations
containing excessive salt. Affected chicks may show retarded growth, ragged
feathering, somnolence, difficult breathing, coughing, and moist tracheal rattling.
Postmortem examination may reveal extensive edema of the subcutaneous tissues
and the lungs, and an increase in fluid in the pericardial and body cavities.
Cardiac enlargement, splenic atrophy, and sometimes pneumonia are observed.
The kidneys and liver may vary in size but are usually swollen.
tered most frequently.
ination as follows: 44

The 332 turkeys were received in 63 consignments. The diseases encountered
most frequently were coccidiosis and enterohepatitis. Paratyphoid infection
was encountered less frequently than formerly; whereas the number of cases of
pullorum disease was the same as for the previous year. Disturbance due to a
lack of vitamin A was recognized in birds of nearly marketable age. Two cases
of fowl cholera were noted.
Sinusitis, which had not come to our attention
earlier, was identified in three cases.
A serious outbreak of disease in one flock
was identified as hexamitiasis.
3.

Flock Mortality Studies.

In a continuation of the work on the flock main-

tained at the College for genetic studies, 317 morbid and dead birds have been

examined from the group hatched in the spring of 1942. There were 169 females
and 148 males. The number of males examined was much higher than for any
previous year, partly, no doubt, because of a greater effort to get all specimens to
the laboratory.

The female population was sacrificed in January 1944 because of an acute outbreak of pullorum disease. This made only a minor difference in the records
because only a small percentage of the population remained at the time of the
outbreak, since the birds had completed their first laying year and had been
disposed of in accordance with the usual practice. The origin of the pullorum
infection was not established. The major portion of the infection was in a house
containing birds, all of which were over 18 months of age. Repeated retesting
of the remainder of the flock has failed to reveal additional infected birds.

Cannibalism was the primary cause of death of 54 females. Losses from cannibalism were particularly severe from March to August or during the period when
the birds were over one year of age.

leukemia

Reproductive disorders (30), tumors and
(11) were other important
The incidence of fowl paralysis, which follows an
was less than one-third of that in the population of

(26), fowl paralysis (14),

disease conditions noted.
erratic pattern in the flock,

and kidney disorders

-
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The tumorous conditions were identified on the basis of gro>oma (9), lymphocytoma (8). mM lr)r\ t')m (2). aivl nii-(N

the previous year.

examination as leiom>
laneous
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(

!

(7).

Salmonella Types Isolated. Fifteen strains of paratyphoid organisms werr
4.
recovered from consignments received from 1 1 poultry flocks and one herd each
of swine and foxes. Eight S. typhi-murium strains were isolated from three chickens (including one mature bird), one fox, one turkey poult, and three adult pigeons. S. tennessee, S. anatiim, S. worthington and 5. hredeney were isolated in
,

two from poults and the last two from chicks.
5. bareilly was recovered from specimens from the same premises on two different dates, one from a poult and the other from a chick. One of the S. lyphimurium strains was isolated from a poult from these premises also. S. cholera
suis var. Kunzendorf was recovered from a swine herd.
for each, the first

one instance

We are

Department of Animal PathKentucky, Lexington, Kentucky, who identified these strains

greatly indebted to Dr. Philip Edwards,

ology', Universit}- of

as to type.
Fo-wl Cholera in

5.

During the past year, a severe epornitic of fowl
duck farm in Massachusetts. No definite information

Ducks.

cholera occurred on a large

could be obtained as to the origin of the outbreak, but during

sudden and heav>' mortality

infection caused a

the ducklings. In

some instances evidence

(lucks four to six wrecks of age, but in
until the ducklings

The

hatches.

many

symptoms and

1943, the

among

of infection could be observed

in

cases the heav>- losses did not occur

were eight to ten weeks of age.

characteristic

May

in the flock especially

Losses varied

among

lesions described for

different

duck cholera

were observed.

A

was made to the laboratory

special request

for assistance in controlling this

recommended for the control of
duck cholera, this laboratory agreed to produce and supply sufficient bacterin to
inoculate the young ducklings that the owner planned to raise for the balance
Since autogenous bacterin has been

disease.

A

of the season.

total of

approximately 25,500 ducklings hatched from June

25th to September 18th was inoculated.
supplied.

Some

lots of

ducks received as

at approximately two- week intervals.

The mortality

A

total of 88,200 cc. of bacterin

many

was

as four inoculations (2 cc. each)

No uninoculated controls were maintained.

rate ranged from 3,3 to 79 percent for the different lots.

As the

season progressed the mortality rate declined, but with some fluctuation.

The

was inclined to believe that the use of bacterin caused a reduction
However, a critical analysis of the data did not justify such a conclusion.
It was evident that in some lots the use of the bacterin failed to control losses,
even though the first inoculation was made prior to signs of the infection.
ow^ner

in losses.

Sulfathiazole

was

also tested as to

breaks of duck cholera.

any

little if

mentation

The

its

effectiveness in controlling active out-

limited data obtained suggested that this drug had

influence on the mortality of the disease.

is

However, further experi-

necessary to arrive at a definite conclusion.

The purpose of resorting to biologic therapy and chemotherapy was to aid
the owner to finish his rearing season with as little loss as possible. The main
objective was the elimination of the infection from the premises through a complete depopulation and sanitar\- program. At this writing, no evidence of cholera
has been observed in young stock reared this season. However, sufficient time
has not elapsed to permit a statement as to whether or not the infection has been
('

ii'Dh

t

t

limin.\1(M!.
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During the past year and a half the infectious
work was extended to the majority of counties in the State.
The Extension Service and the Division of Li\ estock Disease Control have continued to cooperate in this program. A total of 153 flocks was selected for the
6.

Infectious Bronchitis.

bronchitis control

control project.

The production of virus material and the inoculation work were carried on in a
manner similar to that of the previous year. The post-inoculation reactions were
very favorable for the most part. In some instances no "takes" were obtained
because the flock was immune as the result of previous exposure. Mild reactions
which could not always be explained satisfactorily were obtained in some flocks.
Severe reactions were observed when the flock was apparently in poor physical
condition.

In November 1943 there were approximately 200,000 laying birds in the flocks
which were considered protected against infectious bronchitis virus. The results
of the past year further substantiate that birds

immunized against

infectious

bronchitis during their pre-ovulation stage are able to resist natural infection to

the degree that egg production is not interrupted. This crude but simple procedure for protecting commercial laying and breeding flocks against infectious
bronchitis has met with great demand by the flock owners in the State. As the

work has been placed on a control service basis in order
more effectively. However, further research is necessary
diagnosis of the disease, production of virus, and methods

result of this interest, the

to execute the program
to

improve methods of

of inoculation of the virus.
7.

tion

The laboratory
Brucellosis Control and Eradication.
and 27 porcine blood samples by the standard tube agglutina-

Farm Department

tested 369 bovine

method during the past

year.

W ALTHAM

FIELD STATION

Waltham, Massachusetts

Ray M. Koon

in

Charge

The members of the research staff of the Waltham Field Station are assigned
by the Departments of Botany, Entomology, Floriculture, Horti-

to this branch
culture,

and Vegetable Gardening.

results of investigations

Soil Testing Service.
florists,

Refer to reports of these departments for

conducted at this Station.

Commercial vegetable growers, mushroom growers,

nurserymen, and vendors of loam brought in 2850

soil

samples for testing

and consultation.
There was a marked increase in the number of samples from home gardeners
due to the activity of the Victory Garden movement. From 3835 individuals
5626 samples of

soil

were submitted, making/ a total of 8476 samples tested.

Testing Pressure Canner Gages.

Aware that many

pressure canners would

be put into operation for food preservation, the Field Station offered to test the
gages and safety valves. Of the 232 sent in only 85 were accurate. The reniainder
registered from 1 to 7 pounds too low or too high.
Many of the safety vah es
were stuck and failed to blow off at pressures dangerous to the operator.
Field Day.
Because of the shortage of gasoline and tires, the lack of farm
machinery and other equipment for demonstration purposes, the annual meeting,
which would have been the twenty-fifth, was not held.
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398

Annual Report
January 1943.

for the Fiscal

Year Ending November

30, 1942

,

64 pp.

The main purpose of this report is to provide an opportunity for presenting in published form, recent results from experimentation in fields or on
projects where progress has not been such as to justify the general and
definite conclusions necessary to meet the requirements of bulletin or
journal.
399

Peach Growing
uary 1943.

in

By John

Massachusetts.

16 pp.

S. Bailey.

illus.

Jan-

Peaches have a limited adaptability to Massachusetts climatic conditions,
this deals with management practices essential for their successful

and

production.

400

Breeding Snapdragons for Resistance to Rust.
illus.

By Harold

E. White.

16 pp.

February 1943.

Rust is a disease destructive to the ornamental value and seed productive
capacity of snapdragons, and the results of attempts to produce resistant
strains for greenhouse and garden use are here presented.
401

By

Plant Characters of Cherry Varieties.

A. P. French.

23 pp.

illus.

February 1943.
Considerable economic loss has resulted from planting. cherry trees untrue to name. As an aid in the elimination of such a hazard, this bulletin
directs attention to the characteristics by which nursery trees may be
identified and records the important differences between the principal varieties.

402

Weather in Cranberry Culture. By Henry J. Franklin, H. F. Bergman,
and Neil E. Stevens. 91 pp. illus. April 1943.
Weather plays an important
tempt to interpret the influence

403

This is an atrole in cranberry culture.
of various weather conditions on this crop.

By

Descriptions of Apple Varieties.

J.

K. Shaw.

187 pp.

illus.

April 1943.

The

identification of fruit varieties before trees leave the nursery is important if disappointments in the orchard are to be avoided. These pictures and descriptions, including most of the apples now in common cultivation in America, are intended to help others to recognize these varieties
and to serve as a record for future generations.

404

Home

By

Dehydration of Vegetables.

len, Jr.,

and Francis

P. Griffiths.

S. Gilbert

24 pp.

illus.

Davis, William B. Esse-

April, 1943.

The emphasis on food conservation as a result of the war has aroused
special interest in methods of preservation.
The possibilities of home dehydration as a practical method are here presented.
405

Agricultural Finance in Massachusetts.
Lindsey. 39 pp. June 1943.

By

Sargent Russell and A. H.

The general impression that Massachusetts farmers are heavily burdened
with debt has a tendency to increase the cost of farm loans. This study was
undertaken to determine the facts regarding this financial situation.
406

Feeding Urea to Dairy Cows.

By

J.

G. Archibald.

166 pp.

July 1943.

The

scarcity of protein concentrates has created an interest in the use
of urea as a partial substitute in dairy rations.
Tests of its desirability
are reported here.

407

Questions and Answers Concerning Pullorum Disease.
32 pp. illus. July 1943.

By H. Van

Roekel.
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The purpose of this bulletin is to make available for the Massachusetts
poultry' industry information which will aid the poultrymen to improve
their methods of establishing and maintaining pullorum disease-free flocks.
408

Home

Refrigeration

William B. Esselen,

and Food Preservation.
and Carl R. Fellers.

Jr.,

With proper use an

By John
19 pp.

W. McConnell,

E.

July 1943.

illus.

household refrigerator reduces danger of
the development of food poisoning organisms to a minimum and effectively
preserves the quality and vitamin content of foods.

409

efficient

The Grape Plume Moth, with Notes on Other Pests
chusetts. By W. D. Whitcomb, Wm. E. Tomlinson,
20 pp.

of

in Massaand E. F. Guba.

Grapes

Jr.,

October 1943.

illus.

reports for the first time the complete life history and control by
dormant spraying of the Grape Plume Moth, an obnoxious pest in home
vineyards in eastern Massachusetts. Part II describes briefly other insects
and diseases likely to attack grapes and includes a complete spraying and
dusting schedule for their control.

Part

410

1

Propagation of the High-Bush Blueberry by Softwood Cuttings.

Doran and

J. S. Bailey.

8 pp.

November

illus.

By W.

L.

1943.

Blueberries are difficult to propagate because the cuttings root so slowly.
for decreasing the per-

These experiments were planned to find a method
centage of failures encountered at present.
411

Egg Weight
January 1944.

Variability in
illus.

in

Rhode Island Reds.

By

F. A.

Hays.

16 pp.

Market grades of eggs are based largely on weight, and it is important,
therefore, for the breeder to know how much variability in egg weight may
be considered normal and how much is due to genetic factors.
412

The Cabbage Maggot. By W. D. Whitcomb. 28
The Cabbage Maggot is a destructive pest

pp.

February 1944.

illus.

of cruciferous plants in
Massachusetts, and successive crops can seldom be grown successfully
without providing protection against it. The most satisfactory treatments
to use on certain types of plants and for different degrees of infestation are

recommended.
413

The

Identification of

Plum

\'arieties

rence Southwick and A. P. French.

from Non-Bearing Trees.

51 pp.

illus.

March

By Law-

1944.

The

identification of varieties before fruit trees leave the nursery is
This
if disappointments in the orchard are to be avoided.
bulletin considers the characteristics by which nursery plum trees may be
identified and records descriptions and photographs of 57 varieties.

important

414

Bacteria and Rural

Water

Supplies.

Bv James

20 pp.

E. Fuller.

June

1944.

This is an attempt to give intelligent direction to
tation in rural water supplies.
415

Sunflowers as a Crop.
8 pp.

illus.

By Karol

J.

what constitutes

Kucinski and Walter

S.

sani-

Eisenmenger.

June 1944.

Sunflowers as a farm crop deserve consideration in Massachusetts because of their merits as a feed for poultry and other livestock in this area
where adequate and satisfactory supplies of feed are of foremost concern.

416

Relation of Intensity to
12 pp.

Egg Weight and Egg Production.

By

F. A. Hays.

June 1944.

Intensity is one of the most important inherited characters affecting
egg production. This study brings out important relationships between
intensity, egg weight, and egg production in an improved flock.

:
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Control Bulletins

117

Twenty-third Annual Report of Pulloruni Disease Eradication in Masschusetts. By the Poultry Disease Control Laboratory. 11 pp. July 1943.
Inspection of Commercial FeedstuflFs. By the Feed Control Staff. 16 pp.

118

September 1943.
Inspection of Commercial

116

By

By

Seed Inspection.

119

and Agricultural Lime Products.
26 pp. September 1943.
F. A. McLaughlin. 63 pp. November 1943.
Fertilizers

Fertilizer Control Service Staff.

Meteorological Bulletins
649-660,

Monthly reports giving daily weather

inclusive.

By

with monthly and annual summaries.

C.

I.

Gunness.

records,

together

4 pp. each.

Reports of Investigations in Journals

NUMBERED CONTRIBUTIONS
436

Plant Physiol. 19 (1):139-147.

443

446

By Linus H.

Relation of Weather Conditions to Onion Blast.

Jones-

1944.

of Avian Neoplasia.
By K. L. Bullis and Carl Olson, Jr.
Amer. Jour. Vet. Res. 4 (31):382-387. October 1943.
New Stabilizing Materials for Ice Cream. By A. M. Shipley, M. J. Mack
and J. H. Frandsen. Canad. Dairy and Ice Cream Jour., vol. 22, no. 7.

The Diagnosis

July 1943.

447

An Explanation
when

of the Increased Efficiency of Gelatin in Ice

Aged

Initially

By

at 68°F.

\V. S. Mueller.

Jour.

Dairy

Cream Mix
Sci.

26

(2)

February 1943.
Egg Production versus Reproduction in Rhode Island Reds. B\ F. A.
Hays. Poultry Sci. 22 (2):118-122. March 1943.
Alkaline Phosphatase and Egg Formation. By Marie S. Gutowska, Raymond T. Parkhurst, E. M. Parrott, and R. M. Verburg. Poultry Sci.
189-204.

450
451

May

22 (3): 195-204.

455

1943.

The Composition and

May
458

460

Chem.

462
463

465

By

Grasses.

J.

G.

Jour. Agr. Res. 66 (9):341-347.

By John

Stuffs.

\V.

Kuzmeski.

Assoc. Off.

1942.

Bv Emmett

Bennett.

Food Res.

1943.

The Influence of Variety, Size, and Degree of Ripeness upon the Ascorbic
Acid Content of Peaches. By G. M. Schroder, G. H. Satterfield and Arthur
D.Holmes. Jour. Nutr. 25 (5):503-509. May 1943.
Magnesium Deficiency in Massachusetts Apple Orchards. B> Lawrence
Southwick. Amer. Soc. Hort. Sci. Proc. 42:85-94. 1943.
Comparative Results with Sprays and Dusts in Controlling the Preharvest
Drop of Apples. B\ Lawrence Southwick. Amer. Soc. Hort. Sci. Proc.
1943.

nheritance of Mottled Earlobes and Stubs in Rhode Island Reds.
Hays. Amer. Nat. 77:471-475. September-October 1943.
I

By

F. A.

Measuring Performance of Progeny of Rams in a Small Flock. By M. E.
Ensminger, R. \V. Phillips, R. G. Schott, and C. H. Parsons. Jour. Anim.

May

Sci. 2 (2):157.

466

S. Ritchie.

Carbohydrates of the Ebenezer Onion.

42:199-202.

464

Feeding

Jour. 26 (l):87-90.

8 (4):273-274.
461

W.

1943.

5y)luble Chlorine in

Agr.

Some Common

Palatability of

Archibald, E. Bennett, and

Hay Mulches

in

Proc. 42:30-32.

1943.

Apple Orchards.
1943.

B\- J.

K. Shaw.

Amer.

Soc. Hort. Sci.

ANNUAL REPORT.
467

75

Lima Beans. By William H. Lachman and Grant B.
Amer. Soc. Hort. Sci. Proc. 42:554-556. 1943.

Exi)eriments with

Snyder.

468

1943-44

They're Tops!

By Emmett

Bennett.

Jour.

Home

Econ. 35 (5):288.

May

1943.

469

Some

By Emmett

Acidic Properties of Alkali Lignin.

Bennett.

Soil Sci.

June 1943.
The Effect of Cocoa upon the Utilization of the Calcium and Phosphorus
By \V. S. Mueller and Marilyn R. Cooney. Jour. Dair>- Sci.
of Milk.
26 (10):951-958. October 1943.
The Inheritance of an Agglutinogen of the Chicken Ery throcyte. By Carl
Olson, Jr. Jour. Immunol. 47 (2):149-154. August 1943.
Relationships of Natural \'egetation to the Water-Holding Capacity of the
B\- Walter S. Col\-in and Walter S. Eisenmenger.
Soils of New England.
Soil Sci. 55 (6):433-446. June 1943.
Crab Meal in Poultry Rations. I. Nutritive Properties. By Joseph A.
55 (6):427-431.

470

471

472

473

Lubitz. Carl R. Fellers, and

Raymond

T. Parkhurst.

Poultry- Sci.

22

July 1943.
Identification of Certain Red and Purple Raspberry \'arieties by Means of
Primocanes. By O. C. Roberts and A. S. Colby. Amer. Soc. Hort. Sci.
(4):307-313.

474

Proc. 42:457-462.

475

1943.

Laboratory Examination of Eating and Drinking Utensils. By Ralph L.
France. James E. Fuller, and W. E. Cassidy. Amer. Jour. Pub. Health
33

(9): 1054- 1064.

September 1943.

By

W.

476

Small Dehydrators for \'egetables.

477

and F. P. Griffiths. Food Indus. 15 (5):54-57; (6):53-55, 108-109. May
and June 1943.
Manganese in Cows' Milk. By J. G. Archibald and H. G. Lindquist. Jour.
Dairy

"S

26 (4):325-330.

Sci.

The Ratio

S.

G.

E>a\-is.

B. Esselen.

Jr.,

April 1943.

of Ascorbic Acid, Ribofla\-in,

and Thiamine

in

Raw and

Pasteur-

By Arthur D. Holmes, Carleton P. Jones, Anne W. Wertz.
and John W. Kuzmeski. Jour. Xutr. 26 (4):337-345. October 1943.
Sand Dune Stabilization on Cape Cod. By Karol J. Kucinski and Walter
ized Milk.

479

S.

Eisenmenger.

Econ. Geog. 19 (2):296-214.

April 1943.

480

Uniformity of Ribofla\-in Content of Milk Produced under Standardized
Conditions. By Arthur D. Holmes and Julia Holmes. Amer. Jour. Dis.
Children 66:607-610. December 1943.

481

The Ascorbic Acid Content

of Late- Winter Tomatoes.
By Arthur D.
and Walter S. Ritchie. New England Jour.
Med. 229:461-464. September 1943.
A Practical Method for Sterilization and Subirrigation of Soil in Flats.
By Linus H. Jones and William L. Doran. Florists' Exch. and Hort.
Trade World 100 (22) :9 and 11. May 1943.
New Way to Subirrigate Flats. By Linus H. Jones. The Flower Grower
30 (9):430-431. September 1943.
Effect of Pasteurization on the Ribofla\-in Content of Milk.
By Arthur
D. Holmes. Jour. Amer. Dietet. Assoc. 20 (4):226-227. April 1944.
Methods for Quick Freezing and Dehydrating Mushrooms. By H. J.
Brunell, W. B. Esselen, Jr., and F. P. Griftiths. Food Indus. 15 (ll):74-75.

Holmes, Carleton
482

483

484
485

486

P. Jones,

140-142. November 1942.
Some Anti-Oxidant Properties of D-iso Ascorbic Acid and Its Sodium Salt.
By F. J. Yourga. W. B. Esselen, Jr., and C. R. Fellers. Food Res. 9 (3):
188-196.

May-June

1944.
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488

Crab Meal

mond

in Poultry Rations.

II.

417

Chick and Broiler Rations.

By Ray-

T. Parkhurst, Marie S. Gutowska, Joseph A. Lubitz and Carl R.

Poultry

Fellers.

489
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Light Has

No

Powers, \V. B. Esselen,
528-530, 554.

January 1944.
Packed Foods. By
and F. P. Griffiths. The Glass Packer 22

Sci. 23 (l):58-64.

Effect on Commercially Glass
Jr.,

J.

J.

(8):-

August 1943.

490

Creosote Injurious to Plants.
462-463. December 1943.

491

Zinc in Cows' Milk.

By

J.

By Linus H.

G. Archibald.

Jones.

Horticulture 21 (22):

Jour. Dairy Sci. 27 (4):257-261.

April 1944.

492

Immature Massachusetts Lettuce. By Arthur D.
Food Res. 9 (2) :1 2 1-1 25. March-April 1944.
Crab Meal in Poultry Rations. III. Laying and Breeding Rations. By
Raymond T. Parkhurst, Marie S. Gutowska and Carl R. Fellers. Poultry
March 1944.
Sci. 23 (2):118-125.
Range Utilization by Growing Chickens. By John H. Vondell. U. S.
Egg and Poultry Mag. 49:464-466. October 1943.
The Vitamin A Content of Sheep's Colostrum and Milk. By G. Howard
Siitterfield, R. E. Clegg, and Arthur D. Holmes.
Food Res. 9 (3):206-211.
May-June 1944.
A second Note on the Propagation of Beach Plum by Softwood Cuttings.
By W. L. Doran and J. S. Bailey. Amer. Nurseryman 78 (8):7-8. October
Riboflavin Content of

Holmes.

493

494
495

496

1943.

498
499

Chondrodystrophy in Rhode Island Reds.
78:54-58. January-February 1944.

How

By

F. A. Hays.

Amer. Nat.

Make Dormant

Cuttings. By W. L. Doran. The Flower Grower
January 1944.
Ascorbic Acid, Riboflavin, and Thiamine Content of Cow's Milk: Influence
of the Ration.
By Arthur D. Holmes, Carleton P. Jones, and Anne W.
Wertz. Amer. Jour. Dis. Children 67:376-381. May 1944.
Some Results in Correcting Magnesium Deficiency in Apple Orchards. By
Lawrence Southwick and J. K. Shaw. Amer. Soc. Hort. Sci. Proc. 44:8-14.
to

31 (1):18-19, 49.

500

5C2

May
503

1944.

F'urther Results with Sprays
of Apples.
110.

504

May

and Dusts

in Controlling the Preharvest

By Lawrence Southwick. Amer.
1944.

Certain Scion Incompatibilities and Uncongenialities in the Apple.
J.

K. Shaw and Lawrence Southwick.

246.

505

The

506

A

May

Drop

Soc. Hort. Sci. Proc. 44:109-

Amer. Soc. Hort.

Sci.

By

Proc. 44:239-

1944.

Influence of Venting on Pressure Cooker Performance.
By William
B. Esselen, Jr. Jour. Home Econ. 36 (3):143-146. March 1944.

Comparison of Manures Applied to Cultivated Blueberries. By John S.
Amer. Soc. Hort. Sci. Proc. 44:299-300. May 1944.
Chlorine- Ammonia Treatment of the Water Supply of Amherst, Massachusetts. By James E. Fuller. New England Waterworks Assoc. Jour.
58 (2):89:100. Juno 1944.
Bailey.

512

UNNUMBERED CONTRIBUTIONS
By J. G. Archibald. New England Homestead, April 8, 1944.
Treated with Formaldehyde after Seeding to Control Damping-off.
By
William L. Doran. Agr. News Letter of E. I. du Pont de Nemours and Co.

*'Green Gold."
Soil

11:3:47-49.

1943.
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—

(Wood-destroying organisms Sec. X.) By Malcolm A.
Rpt. Sixth Ann. Pacific Coast Pest Control Operators' Conf.,

Fungi.

McKenzie.

Univ. Calif., February 3-5, 1943. pp. 47-48.
By Malcolm A. McKenzie.
Municipal Tree Work in Massachusetts, 1943.
Proc. 3 2d Ann. Meeting Mass. Tree Wardens' Assoc. and Moth Supt.,
Boston, February 4, 1943.
The Dutch Elm Disease Program in Massachusetts with Special Reference to
the Manpower Problem. By Malcolm A. McKenzie. Proc. Northeastern
Forest Disease and Insect Pest Conf., Boston, March 17. 1943.
By Malcolm A. McKenzie. Plant Dis.
Diseased Maples in Massachusetts.

Reporter 27:12/13. July 1/15, 1943.
Municipal Shade Tree Programs in Massachusetts. By Malcolm A. McKenzie.
Arborists' News. Rpt. Natl. Shade Tree Conf., Boston, February 3, 1944.
Trees Adapted for Planting in Tree Belts. By Malcolm A. McKenzie. Proc. 33d
Ann. Meeting Mass. Tree Wardens' Assoc. and Moth Supt., Boston, February

4, 1944.

By Malcolm A. McKenzie. Rpt. New England Div. Amer.
Phytopath. Soc, Waltham, February 23-24, 1944. p. 6.
Riboflavin. By Arthur D. Holmes. Apothecary, p. 8. April 1943.
What of Tomorrow if We Let Down Today? By J. H. Frandsen. Ice Cream
Field, October 1943.
Milk Scoring Contest. By H. G. Lindquist. New England Goat News, October
Dutch Elm Disease.

'

1943.

By J. H. Frandsen. Amer. Milk Rev., March 1944.
and the Outlook in 1943, with Special Reference to Western
Massachusetts. By A. I. Bourne. Ann. Rpt. Mass. Fruit Growers' Assoc.

Essentiality of Milk.

Fruit Insects of 1942

49:45-48, 86, 1943.

—

Summary

State

Bourne.

of 1943 Orchard Pest Problems
Amer. Fruit Grower, February 1943,

An Unusual Type
Bailey.

J. S.

Home

Spraying

Massachusetts.

By

A.

I.

p. 6.

of Ethylene Dichloride Injury to Peach.

By

A.

I.

Bourne and

Jour. Econ. Ent. 36:470-471, 1943.

Fruit Trees.

By

\\.

Fruit Insect Problems in 1942 and

By W. D. Whitcomb. Ann.
Fruit Insect Problems in 1943.

D. Whitcomb.

Horticulture 21 :82-83, 1943.
Affect the 1943 Program.

How They May

Rpt. Mass. Fruit Growers' Assoc. 49:91-94, 1943.
By W. D. W^hitcomb and A. I. Bourne. Ann.

Rpt. Mass. Fruit Growers' Assoc. 50:41-44, 1944.

Know about Food Poisoning. B\- FranQuick Frozen Foods 6 (5):45, 58. 1943.
Bigger Home-Canning Pack Looms for 1944. By William B. Esselen, Jr. The
Glass Packer 23 (2):117-119. 1944.

What

the Locker Plant Operator Should

cis P. Griffiths.

Mimeographed

Circulars

FM-11 Should Plowing Corn Lands be Mandatory under Massachusetts State
Law? By Arthur W. Dewey. 10 pp. March 1943.
FM-12 Production Costs for Corn and Grass Silage. B\- Charles R. Creek.
9 pp.

FM-13

April 1943.

Returns from Pasture Treatment.

By

Charles R. Creek.

19 pp. April

1943.

FM-14

Returns from Poultry Farming in Massachusetts in 1942.
23 pp. September 1943.
FM-J5 Returns from Dairy Farming in Massachusetts in 1942.
R. Creek. 11 pp. October 1943.

By

Charles

R. Creek.

By Charles
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Making Vegetable Farming

FM-16a

By Charles

Easier.

417

R.

Creek.

1

p.

January 1944.
Ice Storm Damage Mas- Promote Spread of Dutch Elm Disease. By Malcolm A.McKenzie. February 10, 1943.
By Malcolm A. McKenzie.
Topics of Interest to Municipal Tree Wardens.

June 1, 1943.
Ash Rust. By Malcolm A. McKenzie.

July

1943.
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