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Table 1. Tons per Acre Yield at the Following Locations

Variety Brookings Yankton Redfield
Chatham 3.58 3.17 3.00
Earliana 1.01 3.82 2.83
Firesteel 4.11 4.78 3.67
Long Red 1.82 3.39 1.23
Sioux 297 9.56 1.34
Stokesdale 1.09 6.87 1.72
Victor 3.38 7.82 (3)3.84
Main Crop 1.00 230 .81
Early Crop 2.40 5.51
South DakotaNo. 2 ... (1)*4.49 (3)11.26 (1)5.23
Stokes Crop No. 5 ... - 1.83 4.73 .83
South Dakota No. 23 _. (2)4.44 (2)11.85 . 2.57
Red Rival F 1.14 6.80
Red Knight 3.75 7.95
South DakotaNo. 3 . ... . (3)4.21 (1)13.18 (2)3.92
South Dakota No. 21 _ 3.97 10.91 3.32
N. D. No. 49 ... 3.06
M.D.X-AFs 1.71
L.BRI104Fs oo o 2.89

*Numbers in parentheses denote rank for yieids.

before there is danger of its fertiliza-
tion. The following day the cross is
made by a hand operation. Immature
blossoms or any that may have fertil-
ized themselves are removed and a
tag carrying the date and record of
cross is then attached to the flower
cluster. This same technique is neces-
sary for plants growing in the field.

The number of seed obtained in the
greenhouse and under field condi-
tions did not differ materially. Ap-
proximately one seed per gram of
truit, or 450 seeds per pound, were ob-
tained. For a variety such as South
Dakota Hybrid No. 2, four different
flower clusters can be crossed during a
growing season.

Since not all the blossoms develop
uniformly, an average of two fruits
per cluster is a fair number to use for
crossing. These will generally run
about four to the pound, or two
pounds of fruit per plant. There are
approximately 10,000 seeds per ounce
for this hybrid, or 160,000 seeds per
pound. At the above mentioned rate,
350 pounds of fruit will be required

56

to produce about one pound of seed.

A spacing of 3 by 4 feet is a desir-
able distance for a planting when the
plants are grown with the aid of stake
supports. At this spacing, a planting
large enough to produce a pound of
seed would occupy approximately
one-twentieth of an acre. An addi-

tional space would be needed for the \ -

.

pollen-producing plants.

The number of man hours labor re-
quired to care for such a planting will
vary depending upon the type of
labor available, so that figures are dif-
ficult to quote. For example, girls of
high school age who did much of this
work improved their skill materially
after a few weeks of work. A planting
of one-half acre would need two
workers for the first cluster with addi-
tional helpers the following week
until five or six would be needed at
the peak of the growing season.

It is not practical to make crosses
later than the 20th of August in the
Brookings area, since we may expect
frost by September 25. (Project 49.
Horticulture Department.)
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The 1950 grasshopper outlook. The situation can change with the weather. Map prepared by U. S.
Bureau of Entomology and Plant Quarantine in cooperation with the State College Extension Service

ment of South Dakota State College,
the Extension service agronomist, or
the county agent are in a position to
offer sound advice on this matter.

Using resistant varieties and substi-
tuting sorghum for corn are highly
desirable practices to follow in areas
where a severe grasshopper outbreak
is forecast. Here again, advice should
be sought from the agencies men-
tioned.

Poisons in baits, sprays and dusts
have been used successfully for killing
grasshoppers for some time. Since
chlordan and toxaphene have become
available, these poisons have supplant-
ed to a large extent all other poisons,
to date, in South Dakota and most
other states.

Killing Young Hoppers Gives
Best Results

When poisons are used it should be
remembered that it is a much easier
job to kill the young hoppers than it is
to kill mature grasshoppers. Often-

times it is possible to kill young hop-
pers on their hatching beds, and since
such beds are frequently localized in
the borders of grain fields or along
roadways rather than in grain fields, it

means considerable saving of time, » -

labor and materials if the hoppers are
destroyed before they invade a culti-
vated field. In addition, if this is done,
all damage to crops will be avoided.
Should grasshoppers hatch through-
out a field, then the only recourse is to
treat the entire field. Baits can best be
applied through bait spreaders. Sprays
and dusts may best be applied
through power sprayers, dusters or by
planes.
Chlordan

Sprays—In general, 1 pound of
technical chlordan should be used per
acre. Young hoppers can be killed
with three-fourths pound chlordan
per acre, but for longer residual effect
and for older nymphs, 1 pound per
acre should be used. For adults, and
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The need for the use of insecticides
should be based upon the farmer’s
own survey of his fields at the time
the corn borer moths are laying their
eggs. The Station plans to carry on a
service to the farmers wherein the
farmers will be advised, by radio,
newspaper releases, and through
county extension agents, of the devel-
opmental progress of the borers. If
there are as many as 50 or more egg
masses per 100 plants in corn when it
is not less than 35 inches high with
leaves fully extended upward, then in-
secticidal controls will pay.

In such cases either a two-treatment
or one-treatment method is recom-
mended, depending upon the severity
of the infestation and degree of con-
trol desired. If the two-treatment plan
is used then the first application
should be made about seven days after
the first eggs hatch. The second appli-
cation of insecticide should follow one
week after the first. If only one treat-
ment is to be given, then spraying or
dusting should be done 10 to 12 days
after the first eggs hatch.

Recommendations

The use of 1% pounds of technical
DDT per acre is recommended for
sprays, while with dusts 2 pounds of
technical DDT per acre are suggested.
The amount of stock insecticide to be
used will depend upon the percentage
of DDT in the stock. Use just enough
to give the required amount of techni-
cal DDT per acre, and in the case of
emulsion concentrates use only such
emulsions as have been found safe for
application to growing corn. Xylene
base concentrates have produced no
burning of leaves if used properly.

Where emulsion concentrates are
used the stock material should be
added to five to ten gallons of water
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per acre. Emulsion concentrate stock
is recommended for use in all ground

sprayers which do not have mechani-
cal agitators in the tank. If the tank
has a mechanical agitator then DDT
wettable powders may be used, and
not less than 15 gallons of finished
spray should be applied per acre.

For aircraft application the emul-
sion concentrate stock is recommend-
ed, in from 2 to 5 gallons of water per
acre. Concentrated oil solutions of
DDT used as such are not recom-
mended. DDT and Ryania (a South
American plant), are both satisfactory
for use as dusts.

Of these insecticides DDT is less ex-
pensive and much more readily avail-
able at present. The 10 percent DDT
dust should be applied at the rate of
20 pounds per acre; 5 percent DDT
dust, at 40 pounds per acre. These
rates of application will give the re-
quired 2 pounds of technical DDT
per acre.Row crop dusters with two or
more nozzles per row are suitable for
use in control of corn borers. Ground
dusters providing high air velocity
and volume are more satisfactory than
are dusters with low velocity and vol-
ume. If aircraft are used for dusting,
the flight height should not be greater
than six feet from corn tops to wheels.

The above recommendations apply
to first generation borers. The control
of second generation borers in field
corn is not ordinarily recommended
because of difficulty of application.
However, in fields with heavy infesta-
tions (100 or more egg masses per 100
plants) the control of second genera-
tion borers, for prevention of stalk
breakage and ear dropping, will be
profitable. Because of the height of the
corn at the time the second brood bor-
ers appear, control applications of



sprays and dusts for this brood can be
made only by use of aircraft or by
sprayers and dusters mounted on de-
tasseling machines.

Recommendations for Canning Corn

South Dakota does not at present
produce large acreages of sweet corn
for canning purposes; however, a re-
stricted area in the extreme northeast-
ern part of the state does produce
some.

In the examination of sweet corn
plants for deposits of egg masses the
farmer should start making inspec-
tions of his fields when the plants
reach an extended leaf height of 25
inches. Fields should be examined at
4-day intervals until egg deposition is
completed. Attention should be given
the undersides of the lower leaves.

If the inspection shows 20 or more
egg masses per 100 plants on varieties
with maturities of 75 days or less, or
50 or more masses on varieties with
maturities of more than 75 days, then
spraying or dusting is recommended.
During very early seasons, late-matur-
ing varieties may be so advanced in
growth that treatment will be war-
ranted at egg mass levels of less than
50 per 100 plants.

When to Apply Insecticides

In timing application of insecticides
on canning corn, make the first appli-
cation on early maturing varieties
when there are 20 or more egg masses
per 100 plants and one or more of the
egg masses shows signs of hatching
(the black-head stage). On late ma-
turing varieties, make the first appli-
cation seven days after the first evi-
dence of hatching.

The need for treatment against sec-
ond brood borers in canning corn is
based upon two conditions in general:

(a) If inspection of plants shows 20
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or more egg masses per 100 plants,

(b) If planting will not be harvested
during the succeeding twelve days.

The grower should start examining
plants for egg masses for second gen-
eration borers when examination of
first-generation tunnels, in earlier
planted fields, shows that moths have
emerged, or when moth flight has
been observed, or when advised to do
so by state and local agricultural
agencies. Examinations should be
made at 3 to 4 day intervals, with
particular attention being paid to flag-
leaves, husks and undersides of true
leaves. First application of insecticides
should be made when the first black-
head or hatched egg mass is observed.
Treatments should be continued at 5-
day intervals as long as there are 20 or
more unhatched egg masses per 100
plants, or until 12 days in advance of
harvest. Special conditions might
make it necessary to deviate slightly
from this schedule.

Observe Cautions
DDT treated fields should not be

pastured following harvest; neither
should stalks or husks be used for fod-
der or silage. Small amounts of DDT
(a cumulative poison) may be excret-
ed in milk or deposited in fat of ani-
mals being finished for slaughter.

If Ryania is used, then stalks, etc.,
may be used for feed, since experi-
ments from other states indicate that
Ryania when properly used in borer
control does not harm animals even if
they eat recently treated plants. Also it
does not accumulate in milk or ani-
mal fat.

More detailed suggestions on corn
borer control are available through
the South Dakota Experiment Sta-
tion, State College, Brookings. (FBJ
Project 187. Entomology Dept.)









The laboratory of the Veterinary
department has been using specific
tests for the diagnosis of Newcastle
disease since 1946. We have found
Newcastle disease in 36 counties since
it first appeared in the state and it is
most probable that outbreaks have oc-
curred in many of the remaining
counties.

Outbreaks No. of counties

Fowls submitted to the Veterinary
department for examination and tests
for Newcastle disease should be live
birds. They should be brought in by
private conveyance, rather than
shipped by rail or bus, to avoid danger
of exposing other poultry. If distance
is too great the blood of two or three
of the sick birds may be collected in
clean dry bottles and sent to the labo-
ratory by mail. A letter and remit-
tance of one dollar ($1.00) for the
diagnostic service should accompany
the specimens.

Spread of Newcastle Disease

The disease may be spread either by
direct or indirect contact. Once it is
introduced into a flock none of the
birds escape the infection. It is not al-
ways possible to determine the source
of the infection. In the first outbreaks
in the state, evidence pointed to intro-
duction through chicks which were
shipped in. It may be introduced or
spread from one group of poultry to
another on contaminated feed bags,
crates, egg crates or litter. Visitors,
wild birds, dogs, cats or vermin could
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mechanically carry Newcastle disease
virus from place to place. Transmis-
sion through the egg is possible if eggs
laid in the first few days are used for
hatching.

Control Depends On Quarantine
and Sanitation

Medicines or vaccines have no cura-
tive value in flocks having the disease.
Good care and feed will keep the loss-
es at a minimum. Should there be
more than one group of poultry on
the farm, vrovide separate caretakers
for the sick and the healthy birds. Pro-
vide a strict quarantine of the sick
group, keeping out all visitors. As
soon as the disease has subsided, the
house should receive a very thorough
cleaning and the litter burned. Chemi-
cal disinfection with a cresol or other
dependable disinfectant should fol-
low. There is no evidence at present
of recovered birds remaining carriers
of the virus.

Two Typés of Vaccines Used

Two types of vaccines are being
produced commercially for protection
against infection. One is a virus which
has been chemically killed, but does
not produce as high or as long immu-
nity as that produced by living virus
vaccines. Its advantage is that it will
not introduce an active virus into the
flock. The live virus vaccines confer a
more lasting immunity, but can cause
serious loss in chicks under 4 weeks
old. In laying flocks it causes a tempo-
rary drop in egg production. There is
also the possibility of spread of dis-
ease to other non-vaccinated suscepti-
ble birds. It is hoped that experimen-
tal work will provide vaccines with
less serious limitations. (Project 170.
Veterinary Department.)






conifer plantings. A number of phases
of the problem were to be studied,
such as: source of seed, season to
transplant, use of potted plants, seed-
ling protection, effect of soil type and
benefits of watering. In the spring of
1942, Dr. Snyder started a series of
tests along these lines. These tests
with potted seedlings compared with
bare-root seedlings showed a slight in-
crease in survival for the potted stock.
Actual figures on this test were 87
percent survival for potted plants
against 74 percent for bare-root plants.

Wax Coating Tested

Studies of protective devices were
undertaken by Dr. Snyder, using
Dowax, a wax emulsion, as a coating
to check loss of water from the leaves.
Also tested at the same period were
the plant hormones, or root-forming
chemicals: indolebutyric acid, vitamin
B1, and the commercial preparation,
“Rootone.” Although the test was on
a small scale, it indicated a benefit
from treating with Dowax.

The war interrupted further work
until 1947, when Leonard Yager and
S. A. McCrory made new test plant-
ings on a larger scale than before.
Feeling that the basic cause of failure
lay with the individual seedling
makeup, these workers divided the
plants as they came from the nursery
into two groups. Those plants with a
well-balanced top and root were grad-
ed No. 1; those poorly rooted or tap-
rooted, were graded No. 2. Poorly de-
veloped, injured and dead seedlings
were, of course, discarded. This grad-
ed the plants on easily recognizable
points.

Root-Forming Chemicals

A series of trials were then run on
both these grades, again using root-
forming chemicals:naphthaleneacetic
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acid, indolebutyric acid, naphthalene
acetamide and vitamin Bi. These ma-
terials have been widely used for root
stimulation on cuttings and on trans-
plants. Seedlings were dipped into a
weak solution of these chemicals for a
short period, then washed and plant-
ed. Counts were then made on their
survival in the field in 1947, 1948 and
1949. Treatments with the chemi-
cals did increase the survival of both
grades of cuttings, especially those
treated with naphthalene acetic acid
and vitamin Bi, but the test showed
that No. 1 grade plants had a much
better record of survival than No. 2.

Again in 1949 these two most effec-
tive chemicals were tested on a large
number of plants graded as before
into two groups. In addition, plastic
emulsions: Goodrich polyvinyl resin
latex (Geon, formerly) and the same
substance in a commercial brand,
“Plantcote,” were used to give the
seedlings a thin coating to check loss
of water from the leaves. Late plant-
ing and a dry summer practically
wiped out these trials but again the
No. 1 grade plants survived in greater
numbers and most of the No. 2 died.

This then seems to be an indirect
way of saying that the best plants
grow best.

Although treatments with chemi-
cals and waxes may be helpful in rais-
ing the percentage survival of trans-
plants, the essential ability to survive
seems to lie within the seedling. Plants
of hardy drouth-resistant seed stock,
well-grown in the nursery and so han-
dled by the nurseryman and farmer
that little loss of vitality occurs be-
tween digging and planting may be
the answer to the problem, provided
good care is given after planting.
(Project 142. Horticulture Dept.)
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ords furnished by nearly 100 farmers
located in north central and southeast-
ern South Dakota.

These records show that farm earn-
ings are affected by several factors.
Some of these are: (1) size of busi-
ness, (2) labor use, (3) crop yields,
and (4) livestock feeding. All of these
factors affect efficiency of production,
costs, or sales. While an individual
farmer cannot do much about farm
prices he may be able to do something
about his size or volume of business
and his efficiency. At least the spread
between high- and low-income farm-
ers suggest that this may be the best
place to tackle the problem of falling
farm incomes.

In 1948 a few South Dakota farmers
had labor and management earnings
of $20,000 each, while a few actually
lost money. What made the differ-
ence?

Size of Business Is Important

Size of the farm business is an im-
portant reason for variation in farm
income. Size means much more than
just acres in the farm. A 40-acre pota-
to farm may have a larger volume of
business than a two-section farm. It
all depends upon what is done there,
and that is best measured in days—
days of productive work. Using this
measure of size, eleven largest farms
in the north central area averaged
$9,000 for their labor and manage-
ment. This was twice as much as the
eleven smallest farms.

The most profitable farms in the
southeast were 65 percent larger than
the least profitable farms. In the north
central area the most profitable farms
were 80 percent larger than the least
profitable. The most profitable farms
averaged over 400 acres in the south-
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eastern counties and 1500 in the north

central counties.

Such figures may suggest that all
farmers should attempt to enlarge
their farms, but this is not always true.
Many efficient farmers might lose
much of their efficiency on larger
farms. As a result, their net income
would be smaller on a larger farm.
Some farmers lack the ability to man-
age large farms, and they do much
better on small farms where their at-
tention to detail makes them more ef-
ficient.

While some large farms make less
money than the more profitable small
farms, there is good reason to believe
the more efficient small farmer would
keep much of his efficiency even
though he had a larger farm. This is
particularly true when small grains
and beef cattle are the chief enter-
prises that would be expanded. Ex-
panding the business by adding a
large poultry or dairy enterprise
would generally require more man-
agerial ability than would an increase
in size of beef cattle or small grain en-
terprises.

Increase in Farm Size Necessary for
Efficient Use of Equipment

The tractor and combine have, in ef-
fect, reduced the size of wheat farms
the same way that the airplane has re-
duced the size of the earth. Many of
these farms are too small for efficient
use of the equipment available. As a
result, costs are high and fixed at the
moment when they should be low-
ered. Adjusting farm size to fit mod-
ern tractors and combines is needed.

A recent study indicates that 80-
cent wheat would give a labor and
management income of $1,100 on an
800- acre wheat farm at 1944 costs, and






marketed, as a hired man or perhaps
as a manager of an elevator or some
other business. Therefore his labor is
valuable whether his farm keeps him
fully employed or not.

A good manager uses his labor on
the enterprises that give the greatest
labor and management wage for the
year. He will attempt to keep himself
fully employed by adjusting the size
of his business and by choosing enter-
prises that require labor at different
times. Livestock uses labor during the
winter months when field work can-
not be done. Dairy, poultry and hog
enterprises use much labor and are
particularly suited to small farms.
Table 1 shows that some farmers do
almost three times as much work as
others. As a result they are able to get
larger farms, handle more livestock,
and make more money. Similar fig-
ures can be given for the southeastern
area. Again it should be remembered
that half of the larger farms made less
than $10,488. Some of these farms
made less earnings than did smaller
but more efficient farms.

Table 1. Days of Productive Labor per Man and

Labor. Earnings on 43 Farms in North Central
South Dakota, 1948.

Average
Days work per worker Number of operator’s
Range Average farms labor earnings
Under 235 181 11 5,105
235—440 _..343 21 5,724
440 & over .574 11 10,488

How can a man do more work than
there are days in the year? The an-
swers are that he may work “day and
night,” or he does his work more ef-
ficiently, or both. Efficiency that re-
sults from desirable size of farm, en-
terprises, labor saving machinery,
equipment, and work methods is im-
portant.

Judgment Needed in Adjusting Crop
Yields and Livestock Feeding

Higher crop yields are desirable if
the cost of summer fallow, green ma-
nure crops, grasses and legumes, or
fertilizer do not exceed the value of
the added yields. When grass and le-
gume seeds are expensive it may pay
farmers to prepare better seed beds
and plant less seed per acre.

Feed costs are the largest single item
of expense in livestock production.
Farmers differ greatly in the amount
of feed used to produce a hundred
pounds of pork, beef, or milk. More
important, they differ as to the cost of
feed per hundred pounds of meat.
Successful farmers consider carefully
the possibility of substituting one kind
of feed for another. When hay is high
priced it may pay to feed more grain.
When grain is high it may pay to feed
more hay or to depend on pasture.

Protein supplements substitute for
several pounds of farm grains. Yet
when protein supplements are high in
relation to grains it may not pay to
feed them free choice. Choices among
the grains also need to be made. Care-
ful judgment is needed to determine
what proportions of hay, grains, and
proteins will be most profitable. For
example, it has been found by the An-
imal Husbandry Department that a
ration of one-third alfalfa and two-
thirds brome grass, when fed to ewes,
can give as good results as feeding
straight alfalfa.

The ability of farmers to analyze
the effect of changing price relation-

.ships on their business and to make
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needed adjustments will determine
how they will come through farming
in the fifties. (Project 137, Agricultur-
al Economics Department.) ’







measures because of the damage
which occurred in shelterbelt and
farmstead tree plantings by this de-
structive disease. It resembles in ap-
pearance the rust which attacks small
grain. However, it is distinctly differ-
ent in one respect and that is, it will
not infect small grain, but only the
cottonwood tree, in so far as is known
at the present time.

In those cases where the leaf rust
damage is not sufficient to kill the
trees, they are so seriously weakened
that other diseases become very de-
structive, particularly the canker dis-
eases which girdle the bark on the
branches and main trunk of the tree.

Trees Defoliated by Rust

Leaf rust appears on leaves of cot-
tonwood trees about the first of Aug-
ust. Under conditions favorable to
rust infection, it becomes so heavy that
both surfaces of the leaves are covered
with rust, and in about ten days on
highly susceptible trees the leaves turn
brown and drop. Frequently, the sus-
ceptible cottonwoods are defoliated
from rust by the middle of Auwgust.
Once the leaves of a tree are killed, the
plant cannot manufacture sufficient
food, which is stored in tissues of the
plant, to protect it from low tempera-
ture damage during the winter
months, and the tree may starve to
death. As a result, by spring the trees
are either dead or in a weakened con-
dition.

Experiments conducted during the
past several years attempted to find a
method of control for this destructive
disease, and a search was made for a
leaf rust resistant type. Several hun-
dred strains of cottonwoods have re-
sulted from greenhouse and field plot
investigations since 1944. The strains
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under test included not only commer-
cial stocks, some of which defoliated
100 percent during thepeak of the leaf
rust attack, but also a wide range of
resistant strains resulting from green-
house inoculation tests, which seldom
lose any leaves under similar leaf rust
attacks. Still other strains are virtually
immune to this particular leaf rust
disease.

The experiments were conducted in
Brown County at Hecla in coopera-
tion with the Brown-Marshall Soil
Conservation district, and at the Ex-
periment station located at Brookings.

Damage by Leaf Rust Mistaken for
Lack of Winter Hardiness

Under certain conditions the dam-
age caused by disease has been con-
fused with a lack of genetic hardiness
to low winter temperatures in the case
of cottonwood trees. Actually the so-
called winter-killing under conditions
of heavy leaf rust the previous season
seems to be directly associated with(
this disease. Its damage during the
previous seasons cuts down on the
normal food production, causing a
weakened condition which makes the
plants susceptible to ultimate killing
when they had previously appeared to
possess sufficient genetic hardiness. In
this connection, experiments have
demonstrated that strains of cotton-
wood which possess sufficient winter
hardiness do become injured and are
killed if they have been seriously de-
foliated and weakened during previ-
ous seasons by the leaf rust disease.

Further trials are underway and, if
these continue to prove satisfactory,
plans will be made for the release of a
leaf rust resistant cottonwood for
planting in South Dakota. (Project
142. Plant Pathology Department.)
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