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1. By exposure of eggs, in both broken and whole pods, to
drying effects of sun and wind and to altcrnate freezing
and thawing.

2. By making pods more subject to attacks by various biological
enemies, including rodents and birds.

3. By mechanical destruction--actual breaking of eggs by
machinery.

4. By discouraging egg-laying--fieclds tilled immadiately
after harvest, by subsurface tillage methods, plowing, etc.,
which contain no living vegetation and in which the soil is
loose,are not neerly so acceptable from the standpoint of
egg deposition as are untilled fields. "Stubbling in" a
crop of small grain is a poor practice in grasshopper arcas.

BRIZF STATEMENT CF TILLAGE RECOiZIENDATIONS TO DATE:

For the past 10 years various tillage methods have been rccom-
mended to aid in the control of grasshoppers by the destruction of their
eggs.

1. Plowing has been highly recommended with deep plowing (4 to
6 inches) appercntly more effective then shallow plowing
(2 to 2% inches.)

2. The duck-foot cultivator has recently been acclaimed as the
best shallow tillage implement for use in treating stubble
fields. 1

3. Discing, both by means of the one-way disc (sometimes called
the wheatland plow) and by regular method have been advised.

4. Harrowing, both spike and spring-tooth, have been recommended
in certain instances, such as in alfalfa fields of several
years standing.

It is generally conceded that certain types of tillage, completed
late in the fall or early in the spring after the eggs have been laid and
before they have hatched, will bring about a decrease in the number of grass-
hoppers produced on a given ares. However, available date indicate that to
date, no work has been done in evaluating different tillage methods on the
basis of the actual numbers of young grasshoppers which emerge from the
variously tilled arcas.

The North Dakota Agricultural Experiment Station apparently
has most nearly approached this &s an ideal in studies of the effect of
spring tillage methods on grasshopper populetions. Their conclusions were
based on a survey of the tilled ureas and untreated check areas for numbers
of young hoppers found per squere foot after hutching had taken place.



It is significant to note that from the North Dekote studies
this conclusion was drawn: "From the standpoint of spring tillage of
land that is infested witi grasshoppsr egoo it would cppesar that shallow
tillage renders inadequate protection to the growing crops." Tillage
practices have been employcd ageinst grasshopper eggs upon numerous
occzsions by individual farmers, but--with practically no knowledge
of just what percentage of control might be expected of the various
nethods, nor at what season of the year the tillage was most effective.

PURPOSE OF THE STATION TILLAGE PROJECT:

The South Dakota Station project was undertaken in an attempt
to evaluate various tillage methods from the standpoint of destruction
of grasshopper eggs and the prevention of egg deposition. The author
wishes to emphasize at the outset that the project was set up on a five
year bacgis. Work was begun in the fall of 1939. This progress report,
then, is not to be considered as a statement of final results of the
experiment. The figures, consequently, are subject to change from year
to year and probably will change with the compilation of additional data.
In the case of each of the various tillage methods investigated, the
figures given for percentoge control should be considered as approximations
backed by experimental evidence. The material is presented at this time
in order to give farmers, soil conservation personnel and any other int-
erested organizations or individuals a chance to use the information
obtained thus far in the experiment,

Because of the hazerds of grasshoppers to soil conservation,
an attempt is being made to determine what practice is best to use from
the following standpoints: grasshopper control, scil conservation, and
moisture conservation. !
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The Soil Conservetion Service has assisted in the following
veys:

1. Farmer ccopecrators were zlrecdy signed up =nd in each
instence where tillage methods were tested the farmers
weve entercd into the work with splendid spirit.

2. Various tillage implements ovned by the Soil Conszrvaticn
Service were mode zvellable for use at whatever time they
viere needed. In such cases the farmer cooperator fwimnished
the power for pullirg the implemente.

3. Supervision of tillage operations was given by the leaders
of the severul soil conservation areas.

in nadition to thesc services the leaders, bectuse of thei:

lnovwledge of the grasshopper situation on their r,:poctlvo areas, were

able to gid antericlly in the location of cxperimcental plots.

PROCEDURE:

In the fell of 1939 a grasshopper egg survey wes conducted in
each arca vhere tillage studies were later carried on in ordecr to locuate
the most suiteble place for cimperimentation.

Before on experiment could be set up several conditions were
considered nzcessary:

1. To have the experimental plots on lend where actuel ficld
tillags could be studied and to have the land be of uniform
character (soil composition, contour, ctc.) Small grzin
stubble fields werc sclected in most instances.

2. A uniform decposition of grasshoppur cggs over the arca used
for study.

w

in avercge ol at leest onc egg pod per sguere foot, « higher
average number buing more JCSLrLblc bzcauss the results then
could he considored more accurate.

Vhen o suitable location wus found the lond wae measurcd and
gLt in strips of various widths. The strips were then labelled for
gpeciric kinds of tillage. Choeck strips, where no tillage wes done, were
lef't ot intervals.

The following spring, before any young grosshoppers had hatched,
ehlergonce cages were piacced on the experimental plots. These cages were
so constructed that ezch once covered excetly three sgquare feet of soil.

The coges were examined at regular intervuls after the cggs begon to hateh

N

mnd the young grosshoppers were counted 2nd removoed.



At the ond of the hatching season tho pesrcontage of emergence
of ycung gresshoppers and the percentage control offured by the tillage
nethods were computed. The figures obtained for the check areas werc
considered to be 100 percent emergence, or no control. The naturel
enemies of grasshopper eggs, climatic factors, ete., were considered to
be constant for each experiment. Any differences, then, vere ccnsidered
to be occasioned solely by the different tillage methods employed. This
gave a dircect comparison between the tillage practices themselves as
methods of grasshopper egg destruction.

TILLAGE EXPERIMENTS IN THE WINNER AREA:

Two experimental zreas were set up in the Winncor-Dixon S.C.S.
Demonstration Ares. The soll type ¢n the areas was Boyd silt loam, o
heavy pumbo soil.

Area No.l - L. T. ¥Wilcox, operstcr; A barley stubble field,
from which a crop was hurvested in 1939, wus chosen. Strips 200 feet
in width vere tilled as indicated below with certain strips left untillcd
for use as check plots. In the spring of 1940, prior to the hatching of
any grusshopper eggs, the emergence cages were placed on the experimentc
plots. Dmergence of young grasshoppers as subseguently reccrded. The
following percentages of control were indicated by this cxperiment.

Approximate

For fall tillage (completed October 20 & 21, 1939) Control

oldbocrd plowing 100%

(Not recommended in central or western S, Dak.)

Regular discing ! 90%

Oue-va; discing (hestiand plow) 85%

Cut-awey-disc discing 36%
For spring tilloge (Completed April 8 & 9, 1940)

Sub-surface cultivation (duckfoot tyne) 90%

Regular discing 83%

Ragular listing Below 10%

Arca No.2 - L. T. Wilcox, operator: This experiment wes set

up within o patch of Western whectgrass adjoining a barley stubble field.

The Soil Conservation Service at Winner classified the cover as "Viestern
vheat grass sod on blow soil accumulated over native sod." The laond was
what might be considered teo be moderstely sodded, that is, the gress was

of such u density as to mske it an ideel spot for grasshopper cgg deposition.
Egg pods werc found to average 11.8 per square Ifoot over the plots as &
whole. Four tillage strips each 25 feet wide, and two check strips cech

six feet wide, were murked off and cn October R1l, 1939, the tillage wus com-—

pleted. Tillage methods and approximate percentages of control were as follows:



Fall Tillage:

Approximate
Field liumber Treatment Control
1 One-way discing (wheatland plow) 96%
2 Regulur listing 100%
3 Double discing 100%
4 Moldboard plowing 95%

This cxperiment wes undertaken with the full reelizatvion
that cicept in possible special instances this type of treatment of
netive sod would not be rccommended in an aree subject tc scvere wind
ervsion. It was completed with the hope thet in non-soil-blowing arcas
the Informetion might prove tc be useful from the standpoint of trecai-
ment oi heodlands cnd roadsides.

Comments on the Vinner bxperimcrnts:

The author fecls that recommendations for the use of one type
of tillage over znother are not neccssary becouse the figures given for
the two experiments would scem to indicate the rclative merits of the
tillege methods tested. Witn these figures the farmer may choose fron
his available inmplements the method he wishes te use. In meking his
choice he should not fail to consider the tillege method from the
standpoint of preducing & field which will not be subject to soil blow-
ing. The method choscn should be in keeping with good soil and moisture
conservation practices if possible. Fall tillege is rccommended over
spring tiilage in the case of any of the methods tested thus far.

TILLAGE EXPERIMENTS IN THE HECLA AREA:

The soil in this area is of light sandy nzture and in places
it is similar to the Valentinc (Nebraska) send. Under certain conditions
it is subject to severe wind erosion.

Arca No. 1 - finton Fengen, owmer: The first cxperiment was set
up in 2 wheat stubble field, sixz miles scuth of Heel:, S. Dak. The
average egg pod deposition was found te be 3.6 pods per squere foot. The
field had becn hurvested b, the use of a binder and was later shock
threshed.  The stubble was cpproximetely & inches high. The tillage
(one wuy dise [whestlend plow] treatment) was dene on September 25, 1939,
the date upon which the egg survey wos made. The scil was tilled to a
depth oif 3 to 4 inches. In en excmination of the scil immediztely following
the tillage treaiment numercus egg pods were found to have been broken, the
egpgs scattered and turned te the surfece., The entire ficld,about 20 rods
vide, was tilled ond pluanted to rye with the exception of o small arca which
was left as o check plot, onc~helf of which was left untreated anda one-half
tilled but not planted. Results were as follows:



e
Trectiment 4 Approximote
__Control
Onc-wey discing (whertlend plov)
notv plenied 59.42%
One-wey uiscing followed by driliing
of rye in fall ol 1939 67 .55%

It is intercsting to nobe that in this case the additional

cpuretion of drilling in rye following the tillage trectment increascd
the destruction of eggs by 3.11 nercont; ¢ll other conditions were eli-e

1

‘or the two plots.

Ares No.2 - Lee Herscth, ovier: The plots werc situated in
£icld of icle lend s of 1939, Vegetative cover on this field consisted

principelly of foxteil, sunflowers, smertweed, lumb's guarter, swecet ciover

<

nd scattercd wild lettuce. The ulll ge test strips were cpproximately

i4 fect vide by 100 feet long and were separated by check strips four feet
in width. An average of 4.66 czg pods per squore foot was found on the
plots. The tillege was donz on Docember 5, 1939. Recults were as follows:

Treastment Approxinate Control

Moldboerd plowing, ecbcut 8 inches
deecp, walking plow 1005%

Ploviing with moldboard rcmoved,

abcut 3 inches decp, walking plow o control

\..J-

Tendew discing, double, 2 to 3 inches deep 50.11%

Comuents on the Hecle Zxperiments:

It would seem epperent from this cxperiment that plowinr lizht

sandy soil, expecially to o depth of 8 inches, with the anldboard removed
froa the plev, decs not disturb the surfuce l ‘yer of scil suflic: enil
o demaie gresshopper egg pods. It is the nuthor's opinion that this type

¢ tillcge might prove moro ¢tffective in n <ffort to dlocoarabv egg de-
position, in certoin crecs, oy loosening the soil somewhat znd by killing
fell vegetation. It should in such cascs be done immediately following
harves+ This would then be similar to subsurfice tilluge in its offect

oon vegetntion.  Depending upon weather conditions, additionsl treat-
mbnto, in order to kecp the land free of living vegetation, may or nay
not bHe necessary.

Here again thoe rolrtive merits of the tillege methods tested
«re shovn by the porcentage control figurcs. Farmers should consider
suil-blowing hazards in their choice of implements. Fell plowing in
this porticular area is not recommend:d beccusce of the bhazard thus
produced in such a light sondy seil.
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