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TRIAL SURVEYS OF CHINCH BUGS IN HIBERNATION, NOVEMBER 193 4 TO MARCH 1935

By C. M. Packard, C. Benton, and Staff of West Lafayette, Ind., Laboratory,
Division of Cereal and Forage Insect Investigations,

Bureau of Entomology and Plant Quarantine,
U. S. Department of Agriculture

Purpose of Surveys

The studies reported herein were made during the winter of 193+-35
in the vicinity of Lafayette, Ind., to gain information on winter survey
methods and to obtain estimates of chinch tug abundance in hibernation quar-

ters for comparison with surveys of the same areas at other times of year.
The ultimate objective is to determine the comparative practicability and
dependability of fall surveys in standing corn, winter surveys in hiterna-
tion quarters, and spring surveys in small grains, as bases for forecasting
chinch bug abundance in corn the following summer.

Method of Sampling

For the purposes of this study it appeared essential that the total
number of bugs present in each sample be determined. 'Therefore, on account

of the large numbers of bugs and large amount of material contained in
square-foot samples, it was necessary to reduce the size of the sample ma-
terially in order to handle the number desired with the time and help
available. It also seemed essential to have the individual samples com-

pletely made up of the particular hibernation medium being sampled, a thing
very difficult to do if square feet were taken, as samples that large un-
avoidably include variable quantities of extraneous material. For these
reasons, the size of sample was set at 1/5 square foot, the area enclosed
by a wire or sheet-iron ring of 6-1/16 inches in diameter. This size was
used throughout the survey trials, except for two series of 1-square-foot
samples taken from woodland leaves and litter, and one series of 1-square-
foot sales taken from big bluestem grass for comparison with 1/5-square-
foot samples taken from the same locations. The sampling was further re-
stricted as far as possible to well-drained south and west exposures, the
locations where bugs were most likely to be found.
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Several methods were used for extracting the bugs from the samnles.
(1) Direct dissection over a large sheet of oilcloth or paper, rescving and
counting the bugs as they emerged or were uncovered. (2) Direct dissection
and sifting, first with a fine sieve to remove soil, then with a coarse sieve
to remove the coarse litter, and finall? counting and removing bugs as they
emerged or were uncovered from the remainder. (3) Use of Berlese funnels
under steam pines to drive bugs by means of heat into collecting jars con-
taining alcohol. (4) Submergence and dissection of sample in a tub of water
to float out the bugs. For lightly infested samples methods 1 and 2 were
best, but for heavily infested samples methods 3 and 4 were preferable.

Variation among Individual Samples

The numbers of bugs in individual samples were extremely variable,
even when taken from the same kind of grass and as nearly as nossible from
the same location. For instance, six 1/5-square-foot &::at six 1-square-f: :t
samples, all taken from big bluestem grass within 100 yards along a well-
drained southward sloping roadside, varies as follows:

Size of sample : Euge ner samnle
:inimum:axi.mumZ1: Averse
.Number. Number :xur:r

1/5 square foot: 14 : 236 : 107
1 square foot--: 282 :3,169 : 916

Further evidence of the extreme variabilit" in numbers of bugs in
individual samples is given in the following comparison cetwecn 1/5-square-
foot and 1-square-foot samples. Twenty-five nairs were taken from the most
favorably located clumps of big bluestem in a fairly uniform area about 2
miles square, each pair consisting of adjacent 1/5-square-foot and a 1-square-
foot samples from the some clump of grass, with the following results:

Size of sample nubs per saple
: Minimum : aximum : Average

: uNumber : Nuimcr : ber
1/5 square foot--: 1 : 2,563 : 3To

1 square foot----: 19 : 3,169 676

Notwithstanding efforts to take the above samples from as uniform an
environment as possible the variation between those of either size was very
great. The data were analyzed by the usual statistical methods but the re-
sults are not given here because the methods of analysis commonly used were
apparently not apniicable to this experiment. The distribution of cinch
bugs in hibernation is so uneven that a great many more and also much larger
samples, perhaps entirely on an area basis, irrespective of host plants,
would probably be necessary before the data mould approach anything like a



normal distribution susceptible of the usual statistical treatment. Sucr an

experiment would be time-consuming and of little, if any, practical value.

Although the 1-square-foot samples varied less among themselves in this

experiment and hence were possibly more reliable indicators of nonulation

than the 1/5-square-foot samples, there is probablyr not enough difference in

variation to justify the increase in work involved in their examination.

Furthermore, reducing the size of the sample makes it possible to handle a

larger number of them per given area in the time available, probably afford-
ing better chances of finding bugs if present.

The 1/5-square-foot samples also indicated a much higher infestation

than did the 1-square-foot samples. Probably this would be generally true
because the smaller samples would naturally be taken from the best parts of
the grass clumps, while the larger samples would necessarily include a vary-
ing amount of the sparse vegetation less likely to harbor bugs. This very
limited experiment would indicate that the number of bugs per 1/5 square foot
should be maltiplied by two instead of five, to give the infestation to be
expected in 1-square-foot samples comncsed entirely of grass. This relation-

ship would undoubtedly be variable, depending on kind of grass, method of
sampling, and other factors.

Replicated Survey of Tippecanoce County

Between November 22 and December i14, 1934, 180 1/5-square-foot samples
were taken in Tippecanoe County, 20 being taken from each of the 9 areas
sampled during the previous fall survey in standing corn, the entire county
being roughly divided into three rows of 3 areas each. The sampling was re-
stricted to well-drained south and west exposures and to the bunch or tuft-
forming grasses, exclusive of timothy. The most favored grasses were not
present throughout all the areas, hence it was necessary to take the samples
from the best ones available. Twelve species were involved, the number of
samples being as follows: Andronogon furcatus, 81; Ardropogon scoparius, 2;
Elymus canadensis, 19; Elymus virginicus, 15; Elymus striatus, 24; Sorobolus
asper, 15; Tridens flavus, 1; Panicum virgatum, 13; Atheropogon curtierndu.lus,
2; Hystrix hystrix, 1; Sorghastrum nutans, 3; Sartina michauxianra, 1.

The number of chinch bugs in each sample was determined and the data
were made up into 20 sets, each set including 1 sample from each of the 9
areas so as to be representative of the entire county, no sample being used
in more than 1 set. Thus each representative county sample was a completely
independent set of 9 1/5-square-foot samples. The results are summarized as
follows: Number of 1/5-square-foot samples in county sample, 9; number of
county samples, 20; average number of bugs per 1/5 square foot in county
samples, minimum, 57; maximum, 358; mean, 1140.

It is seen at once that the average amber of bugs per county sample
varied greatly, notwithstanding the attempts to reduce variation by restric-
tion of the sampling to the most favorable host plants and exposures. Sta-
tistical analysis of these county samples by the usual methods was found to



be futile for the reasons already stated with reference to individual 1E-
square-foot samples, and the results are therefore nt reported here. Ab:ut
all that can be said for the 20 renlicaticns in this experiment is that, al-
though they varied greatly among themselves, they all showed infestaticns far
above the level of 15 per square fcot, established by the Illincis workers
as indicative of abundant infestation. Assuming bugs present in the 1-square-
foot samples to be double the number in the 1/5-square-foot samples, for
reasons already explained, this experiment indicates the presence of abcut
280 bugs per square foot of bunch grass in the most favorable locations in
Tippecanoe County.

Averaging the sets of 20 1/5-square-foot samples taken from each area
indicated considerable variation in abundance of hibernating bugs in different
parts of the county, as would be expected from the topography, which ranges
from natural prairie with black soil, much corn, and bunch grass, to broken,
more or less wooded country with more uncultivated land, gravelly or clay
soil, more varied crops, less corn, and less bunch grass. The irfestaticns
by area were as follows:

area : Type Favored passes :BuEs per 1%" sc. ft.

: : :~Numb er
North st-------: Prairie: Abundant :33
Yest Central----: Mixed : Common : oL
Southwest-------: do. : do. : 136
North Central---: do. : do. : 132
Central---------: -o. : do. : 157
South Central---: do. do. :8
Northeast-------: Broken : Scarce :6
Fast Central----: do. : do. : 126
Southeast-------: Mixed. : Commo :r. 7

Surveys of Other Counties and Comparative Abundance of Bugs in Lifferert
Media

In addition to the replicated hibernation survey in Tionecanoe County,
single purveys were made in the three neighboring counties covered last fall
while the bugs were still in the cornfields. At least one 1/5-square-foot
sample was taken from each ninth of a county and from each medium used. More
than one set of samples of certain media were taken in some counties, for
one reason or another, but all samples of each medium are combined in the
following averages. One-square-foot samn- les were taken of the woodland tyres
of cover, the results being divided by five for entry in the fcllowir.g table
of results in terms of bugs per 1/ square foot.



: Average bugs per l e squaree fic.
Hibernating media by counties

:Fenton:Tippecance:1lint in:Tipton
:Number: Number :umber: Number

All grasses----: 221 131 : : 21
?unch grasses, except timothy--------: 2SS 140 : 2 : U
' iimhthy------------------------- : 2 : 

Sunch-tyoe sedges--------------------: -- 1 : 1 :
Mat-tyne sedges--------------------- -- -- -- 10
2luerrass----------------------------. -- : -- --
'olunteer wheat----------------------: -- :

Woodland loaves and litter----------- -- .- --

Woodland le: ves and litter, plus

small grass or sedge tufts---------: -- 1 -- : --
Fall survey in corn, bugs per stalk--: 13 10 : 0.3

These figures indicate infestation to be in the "abundant" range of

lR cr more bugs per square foot in all four counties, even in the less faver-

able media. The above table gives at least a rough idea of the actual num-
bers of bugs present in the different types of cover in this year of extreme
abundance. However, proper evaluation of different media would require data
for years and areas of greater scarcity. In a general way, the comparative

abundance of bugs in the different counties is similarly indicated by the

different media, but determination of the actual infestation level evidently
requires different indices for different media. That is, abundant infes-
tation may perhaps be indicated by 15 bugs per square foot in the favored
bunch grasses, S per square foot in timothy, 3 per square foot in bunchy
sedges, 1 per square foot in woodland leaves, or from 10 to 15 per stalk in
corn before fall migration. The meaning of certain infestation levels in
different hibernation media is doubtless also affected by the comparative
abundance of the different tynes of cover in different areas. However, the
numbers of bugs present in small samples of any medium are so variable that
much more extensive sampling than was possible in these experiments would
be necessary to determine these points conclusively.

The time involved in taking and examining samples depends on several
_actors, such as condition of country and roads, tyne and abundance of hi-
:ernating media, number and size of samples, degree of infestation, and com-
pleteness of count. One man with an automobile could probably average two
counties or more per day in practical survey work, taking 9 samples per county
and not stopping to make counts. Complete counts of all bugs in samples
might require several days per county, but by discarding samples as soon as
enoughh bugs were found to determine the infestation level the work could be
much shortened and under favorable conditions could be done at once in the
field. Judging from these trials, a great many more than 9 1/ -square-foot
or 1-square-foot cannles would have to be taken in order to obtain more than

a rough idea of chinch bug abundance in a county, in fact many more samples
than would be possible with the funds ordinarily available for such work.



Conu'.rative Numbers of ::inch ?>s Hibernating in Different Gras:s

The work of obtaining information on hibernation in different grsses

was greatly facilitated by Philip Luginbill's knowledge of the spec:ies of
grasses encountered. We were very fortunate in having his assistance with the

field work and identification of grasses. In determining the comnarative abur-

dance of bugs in different kinds of grasses AndroDacen furcatus (big bl'2estem)
was used as the standard, this grass being rated at 100. The rating of each

grace was determined by comaring the average infestation in all the samples
cf that grass taken from the various areas with the average infestation in all
the samples of A. furcatus from the same areas. For instance, the average
infeStation in the 6 samples of T. flavus was 152, and the average infestation
in the 23 samples of A. furcatus from the same areas was 1141. The rating cf
T. flavus was therefore 11:152::1C0:x, or 108. Certain grasses were more
prevalent than others in different areas and it would have been obviously in-
correct to make comparisons of the infestation in a species of grass in cne
locality with the infestation in another species under the different ecclogical
and infestation conditions prevailing in another locality. All samDles were
taken from the most favorable exposures available. The woodland samples were
all 1 square foot and were taken at or close to south edges of such areas.
Some of the species renresented by only one or a few samples may be far out
of place, otherwise the rating below is thought t: be fairly a: ::ra:e for this
year and region.

Hibernating media 1 Siamo les Aeaebg:/atn rnDleAverage busHibernting edia:Rating~ : :Der 1/< sq. ft.

Andronogon scoparius (little bluestem)--- --- :
Tridens flavus (tall redtop)---------------------"
Andropogon furcatus (big bluestem)-------------
Storobolus asper (long-leaved rush-grass)--------
Atheropogon curtipendulus (tall grama-grass)-----
Hystrix hystrix (bottle-brush grass)-------------
Elymus canadensis (nodding wild rye)-----------
Elymus virginicus var. submuticus----------------
Elymus virginicus (Virginia wild rye)------------

Serghastrum nutans (Indian grass)----------------
Dactylis glomerata (orchard-grass)---------------
Phleum pratense (timothy)------------------------:
Bremus inermis (awnless brome-prass)-------------:
Elymus striatus (slender wild rye)---------------:
Zlymus striatus var. arkansanus------------------:
Panicum virgatum (switch-grass)------------------.
.eidges (clump type)------------------------------:
apartina michauxiana (tall marsh-grass)----------:
sedges (sparse or running type)------------------:

2lymus virginicus var. jejunus (western wild rye):
coodland leaves and grass------------------------:
.gro.yron reoens (quack-grass) ----------:

oa pratensis (Kentucky blue-grass------------ :
codland leaves----------------------------------:

Tol-nteer wheat----------------------------------:

223
10
100

93
78g
7L
58
50
50

16
13
El

37
36
22
'1

8

J

2

1

:Number : Number
10 : TF

6
108
18

2
1

33
1

7
3

57
1

3L
2

15

1

10
10

1

10

19

152
198
127

s7
118

59
146

56
119

86
30

L0

62
16
11
0
.f

10
2
4

2

- A. furcatu s equals 100.



Winter Mortality

Samrnles taken criodically from locations ner L'.fayette ca.vc tin'
follcwinz results:

January 7 :February 1:February 20: LMarch 11 :Arril -12
Hibernating media:Total:Dead :Total:Dead:Tctal:Dead :Total:Dead:Total:Dead

bus:bugs birs:bugs: bus:buzs bus:bus:burs :b u s

: o .: 4; : N . : rd : .N.: : No . : i : No. :
Bunch grasses----: 13 : 4 :228 : 10 :1,73 8: 13 :1,39G: 16 98 19
Timothy----------: -71 :trace: 2 : : 12:21 : 12: 17 17;t : 37

Winter mortality obviously has not greatly reduced the nrosnect of

severe infestations in 1935 in the area covered by this survey. Even with 20

percent reduction in numbers of hibernating bugs, a w7irter survival of over
200 bugs ner square foot of bunch grass would still be indicated for Tippecanoe
County. The cause of mortality is not evident. Comparatively few of the deed
bugs show macrosconic indications of disease.
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