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PREFACE

It has long been known that crop field borders or ”fenée%@ws“ fapes
nish one of the best protection areas for wildlife that exist oan mosh.
farms. However, few people realize that these éame borders would serve
as hibernation quarters for insects that could atback adjacent growing
orops the followling seascon. Perhaps if more iﬁf@rmati@n was gvailable
soncerning the number end kinds of insects that overwinter in such areas,
farmers would have a better idea om how to work this lend, Although a
groat number of fencerows could be tilled and kept relatively free of
vegetation and trash, many could not. Most farmers do not copsider it
their job o till the field borders along the right of way ofIPUbli@
roads, and in most cases it would be impossible to do sc.

It was with these ideas in mind that Dr. F. A. Fentom, Professor of
Entomology and Head Emeritus of the Depsrtment of Entomology, Oklahoma
Ao and M. College, suggesbed that I determine the importance gf thesze
fenscerows in their relation to the overwinteriﬁg arthropod populaticn.

I have abtbempbed to debtermine the abumndance of both the harmful snd bene-
ficial species overwintering in such situations that migﬁt have some
sffect on nearby crops.

I wish to express my sincere appreciation to my major advigor, Dr.
Fo Ko Ferbon, for his wvaluable advice and guidance throughout this sbudy.
I wish to acknowledge Drs. D. E. Howsll, Professor of Entomclogy ab
Oklahcoma A, and M, Collegs, R. R. Walton, Assocliate Professor of Entomol-
ogy and Do E. Bryan, Assistant Professor of Enbtomology, for their con-

structive criticisms on plot locations, sample size and methods; To Dr.
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H. I. Featherly, Professor of Botany and Plant Pathology for grass iden-
tification; to Dr. Ho C. Young, Associate Professor of Botany and Plant
Pathology for soil temperature records; to Dr. W. E., Hardy, Associate
Professor and Head of the Meteorclogy Department for rainfall and tem=
perature records; to Miss Kellie O'Neill and E. Wo Baker, Us Ss D¢ Ao,
Insect Identification Section, for identification of thrips and mites;
to Wo L. Wray, Division of Entomology, North Carolina Department of Agri-
osulture, for identification of Collembolag C. Co Hoff, Associate Profese
sor of Biology, University of New Mexico, for identification of pasudo-
soorpions; to J. He Young, student, for indentification of ants; te
Randall Furr, graduate student, for the photographe used in this thesis,
to Messrs. D. B. Russell, graduate student, M. J. Owen and C. M. Wade,

students, for assisting in Berlese funnel methods and sample taking,

Russell D, Caid
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INTRCDUCTION

The purpose of this study was te determine the species of imsects
and other arthropods inhabiting different types of fencerows and to
asgertain their abundance at different dates during the winber.

For many years farmers have believed that some injurious insects
overwinber in the relatively narrow strips of uncultivated land border-
ing their erop fields. On most farms these strips of land are more or
less undisburbed because of the difficulty of operating modern farm
machinery close to them. Most of the fencercws are allowed to £rOW up
in grass, weeds, shrubs and trees, thus making conditions more favorable
for inseot hibermation. Because these fencerows are seldom tilled or
sultivated they form a more or less stable habitat for insects and in
addition may also serve as quarters for hibernstion of certain crop-
infesting spesies.

All of this work was carried out in the vieinity of Stillwatere
All of the plets except one were located on property of Oklahoms A. and
M. College. .The work was begun in October, 1954 end conbinued until
February of 1955

Seven types of fencerow plant associations were selected for study
as bsing fairly representative of conditions im Payms Counby. These
were & nixbure of bunsh grassl and bermuds grassg losated ﬁesid@ a grain

~ gorghun field; bermuds grass and ragweedss beside alfalfa and grdain

lﬂndropoan furcatus and f. scoparius L.

zcyn@d@m dactylon. (Lo)
3

Anbrosia arbmisiifolia L.




4 5
sorghum; ragweeds, maresbail, ironweed, desaying sbumps and ash shrubs

6 7
growing between wheat and slfalfa; cheabt, prairie tripleswn grass, rage
weeds and some scabtered bunch grass growing beside a cottom field;s brush,
shrubs, pecan treesw, and winber grasses growing beside corn; bermuda grass,

8 .
{very sparse,) and puncture vines growing beside wheabt, and bunch grass

9
and Johngon grass growing beside wheat and ocabs.

4 . .
Erigeron canadensis L.

Veronia baldwini Torr.

8 .
Bromus secalinus L.

fgﬁim%iﬂaxoligamabha Mich..

STribulais terrestris L.

2
Sorghum halepense Lo




REVIEW OF THE LITERATURE

Information pertaining to fencerows as shelters for potential crop
pests is very limited, however much ecological work has been done on
g0il inhabiting arthropods, Such information was not used in this paper
because it did not specifically apply to this problem. Even with all of
this information available, Bellinger (1954) states that less is known
about this group of arthropods than any other. King (1939) states that
goil as a habitat is relatively stable in most respeétsu He also states
that variability of physical factors there is greatly reduced as compared
with conditions above its surface. Its relatively low penetrability ham-
pers insect movement, but nevertheless tends to afford them differential
protection from enemies of all kinds, by greatly decreasing the latter's
ability to make contact with their hosts.

If heavy vegetation is present, the soil is warmer in the winter and
cooler in the summer, thus attracting insects in both seasons (Dowdy 1944),
Such insects that utilize soil for protection performs some mechanical
functions such as exposing new surface area to the weathering forces,
Many arthropods also burrow into the soil, thus mixing it as well as pro-
viding waterways (Buckle 1921).

According to Ford (1937), the populations of Collembola and soil
Acarina increase during the winter months when the moisture content is
high, This makes them especially interesting for ecological investiga-
tion in that the curves obtained by sampling are true population growth
curves reaching their maximum by the reproduction efforts of many rapidly

breeding generations. Thus one is able to investigate population behavior



resylving from the cumulative effects of many generations within a pericd
of @ few months, Ford also states that most Collembola populations starb
to increase in October and reach peaks in November end January.

Dambach (1948), found that field borders harbor crop insect pests
during both thesoverwintering'poriod and the,growingwseaqpn; Eight in-
sect pest ape¢£es were found in shrub field borders in sufficient numbers
gso that they might be considered as a source of local crop infestation.
These included the grape leafhopper, spring cankerworm, potato leafhép=
per, eggplant flea beetle, chinch bug, eofnfigld ant, the clover bud
weevil and an unidentified pyralid which may have been & sod Web-worm,
Four of these, the eggplant fles beetle, the clover bud weevil, the
chinch bug and the pyralid larvae were presont as overwintering forms,
This study alse revealed 17 crop pests in bluegr#ss borders., Of the
above listed Spe@ies, all were collected in large enough numbers to be

potentially hermful to nearby orops.

lscienbifi@ names not given in reference.



MATERIALS AND METHODS

Description of Plots

Bunch Grass, Bermuda Grass, Grain Sorghum Association,

This area, hereafter designated as Plot 1, was a permanent fencerow
beside a sorghum field (Fig. 1). The plot extended some six to eight
feet from the fence to an adjacent road and about three to four feet from
the fence to the growing sorghums. The part of the fencerow inside the
field was somewhat higher than the adjacent land due to cultivation
methods,.

Although the area was approximately one-quarter of a mile long, only
one hundred yards was used for sampling., The ground had a gentle slope
towards the north, although no ditch was present for water runoff, Ter=
races were run from the fence generally northeastward and emptied at the
far sid; of the fieldi(Fige 2). The land was a sandy loam type and the
vegetation that grew on it was bunch grass, scattered bermuda grass and
winter graas.l No trees or shrubs of any kind grew along this fencerow.

Grain sorghum grew directly to the west of the fencerow. The
stubble remaining at the time the first samples were taken was from six
to fif'teen inches high, Part of this stubble was plowed under late in
October; however the part mnext to the sampling area was not disturbed

until late February, when the remaining land was plowede The sampling

area was not disturbed by this operation.

ISo=callad-beoauue it was green and appeared to be growing.



Bermuda Grass, Grain Sorghum, Alfalfa Association.

This area, hereafter designated as Plot 2, ﬁns a narrow strip of
land from a road to a fence which was next to an alfalfa and sorghum
field (Figs. 1, 3). Tﬁe tilled ground was somewhat lower than the fence-
row proper., This plot extended some 150 yards to the corner of the field
and was about 10 feet wide. A shallow diteh ran through the center of
the plot.

The predominating grass was bermudn,.and the stand was so thick that
it had choked out most of the other vegetation, although a few ragweeds
were scattered about. One large bur onkltree was located about mid-way
in the plot, and its leaves were scattered along the fencerows,

The soil was a clay, light in color and tended to be very coempact,
Barnyard manure had been applied in heavy quantities to the soil soon
after this project was started; however no samples were taken directly
on the manured soil.

The dividing line separating the alfalfa and sorghum fields was site
uated about half-way down the fencerow area being studied (Fig. 3). The
alfalfa field was three or four years old according to the general ap-
pearance and development of the plants, Only one crop of hay had been
ocut from this field in 1954; however, the rains in September revived it
somewhat and some growth was made before frost. There was an old straw
stack on one side of the field, but this was not believed to have influ-

enced insect numbers, as it was about 50 yards from the fencerow,

Ragweed, Marestail, Shrub, Wheat, Alfalfa Association,

This area, hereafter designated as Plot 3, was a typical fencerow

1Quorous macrocarpa Miche




between two fields (Figs. 1, 4). There were some tree stumps and a few
small shrubs growing in the area., Some reagweeds, marestail weeds and a
few sunflowers also grew here. The fencerow itself was from ten to twelve
feet in width and close to one-half mile in length. The soil was some-
what dark and sticky when wet, AL each end of the area there was a small
but dense woodland of oa.k1 trees, The fencerow ran north and south and
the lands sloped gently toward the north, These was an alfalfa field on
the west and a wheat field on the east. The alfalfa had been growing
for several years, but the drouth of 1954 severely reduced the stand and
reseeding was required in February of 1966,

Many of the fencerows north and west of Stillwater are similar to
this one in that some trees and shrubbery usually grow nﬁgr the fences
in the bottom land (Fige 4). This particular fencerow had quite a few

fallen decaying tree limbs where small bushes had been cleared away.

Brush, Shrub, Winter Grass, Corn Association.

This area, hereafter known as Plot 4, was typical of many of the
fencerows near Stillwater in that it joined a wooded area and had con=
siderable brush growing in it (Figs. 1, 5)s There were several trees
growing nearby and their leaves had been shed on the area for many years
previously, making the soil rich in organic matter. The vegetation grow=

3
ing here was mainly small elm shrubsz, sumac bushes , and a few ash shrubs4

=

Bur oak Quercus macrocarpa Mich,

Ulmus floridana Chapman

Rhus copalline: L.

[ < I o

Fraxinus sambucifolia Lambert




along with a good stand of winter grass;

Because of the large smounts of organic metter present the soil was
very loose and well seriated. The soil wa$ black and sticky when wet.
There were several large pecan treesl growing nearby and this could heve
affected the types of some forms collested. Corn was growing beside
this area, although it was plowed under sometime in late December after
the project hed been started. The lack of rain in the summer adversely
affected the condition of the cornm and little insect trouble occurred.

This fencerow was cleared of the brush in Januwary, but it is doubt-
ful whether or not this had any effect on the overwintering forms pres-
ent, The ground itself was not disburbed and only the brush and shrubs

were removed.

Chesat, Prairie Tripleawn Grass, Ragweed, Cotton Association.

This erea, hereafter designated s Plot 5, was a fencerow seventy-
five yards from Highway 51 (Fig. 1, 6). The vegetation was made up
mainly of ragweeds, prairie tripleawn, cheat, and some scattered bunch
grasse The grass had been mowed by the highway department lete in fall
end the ciipysd vegetation formed a mat-like effect cn the ares,.

Cotton was grown adjacent to this areas Because of the extreme
drouth there were few insecits of importamee in cotkon im 1954. This
undoubtedly had an importent bearing on the numbers and species of ine

sects collected in this fencerow,.

i coria texans, LeConte.




Bermuda Grass, Puncture Vine, Wheat Association,

This area, hereafter designated as Plot 6, was a relatively cleanly
tilled fencerow between wheat and a narrow road through the Agronomy
Farm (Figso 1, 7). The fencerow was rather narrow, and the sparse vege-
tation present consisted mainly of puncture vines and a small amount of
bermuda grass., This particular one was typical of the cleanly tilled
fencerows of this area. The so0oil was par$ clay and very sticky when
damp, The land sloped gently toward the west, but not enough ?o wash
gullies in the fields The ground on the outside of the fence had been
worked at the same time the wheat was planted, although the vegetation
was not turned under,

Wheat grew on the south side of this area, and was used as an ex-
perimental grazing plot by the Animal Husbandry Department. The field
was divided into several small plots and one Hereford steer was permite
ted to grgze on eachs The lack of moisture in the fall kept the wheat

from meking a normal growth when first planted.

Bunch Grass, Johnson Grass, Wheat, Oat Association.

This area, hereafter known as Plot 7, was located approximately two
miles west of the Agronomy Farm. It was bounded on one side by a public
road and on the other by a mixture of oats and wheat (Figs. 1, 8).

The area was some thirty yards wide and had an almost solid stand of
Johnson grass and bunch grass. The grass had made a growth of six inches
%0 two and one-half feet., It had fallen down and formed a thick carpet
on the ground. The so0il was very black and sticky and hard to handle
when wet.

This plet was in a wooded swag near Stillwater Creek, although no

trees or shrubs grew in the area proper. Water had a tendency to stand



10

in 2 ditch near the ares after s rain, but drained off‘the,pl@ﬁ itself.
This area was typical of meny miles of fencerows in the vieinity
of Stillwater both northwest and southeast and espescially im the bottem
or lowar-ﬁanﬂson'This type of fencerow is never disturﬁéd'or mowed. At
times, however, it may be burned over either accidentally or purposely
by the owners This particular plot did not appear to have been burned

off in many years.

COLLECTING METHODS

Sampling.

-The soil seampler consisted of a rigid rectanguler metal frame 12
inches long, 6 inches wide and 6 inches high, with the bottom edge sharpé
ened, When in position, this sampler covered a surface srea of one=half
square foot, It was foreed into the s0il to a depth of approximately 4
inches. All vegetation, surface trash and soil to a depth of 3 inches
was removed, Ten samples were taken at random from each location within
the ares, Samples were taken both from the inside of the fencerow next
to the crop, and from the outside of the fence away from the 8rope ,Eﬁeh
sample was carefully placed in a paper sack and carried direetlj ﬁo the

Berlese funnels where they were processed for later exemination.

Berlese Fummel Procedure.

Berlese funnels were of the standard 12-inch type. Each funnel had
&8 one=half inch mesh screensat the top of the some on which to place the
sample., One 300-watt electric light bulb was used in eash fumnel which

was covered with a 1id after the sample was in place,
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The arthropods were trapped in one=half pint jars screwed to the
bottom of each funnel. The method used was a modification of the one
Dambach used in his work in Ohio (Dambach 1948). Ordinary paper plates
were placed in the funnels to hold most of the sample. A 4=inch hole
cut in the center of each plate prevented all but a small amount of
s0il from falling into the collecting jars, and at the same time allowed
the living arthropods forced out of the sampler by the heat, to escape
downward where they were trapped and preserved by the alcohol,

A% first, samples were left in the funmnels from 12 o 15 hours,
but after the first tesks it was found that this was not necessary,
Studies showed that there was no difference in %he numbers of arshropods
collected from samples left in the funnel 15 hours and those left in
from 4 %0 6 hours. The organisms were caught in a small amount of 50

per cent alcohol.

Examination Methods.

The jars containing the specimens recovered from the Berlese fun=
nels were taken to the laboratory for prosessing. This consisted of
pouring the contents into a petri dish, the bottom of which was marked
off inbko grids to facilitate counting., Each collection was then exam=
ined under low magnificationl by means of a stereoscopic microscope., £11
species seen were recorded as well as their tobtal numbers.

The identification of all species would have required access %o
literature on the subject as well as considerable training in special=

iged fields, Also the time required on the above would have reduced

115x magnification.
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considerably the number of samples taken, It was, therefore, necessary
%o make generalised classifications in many instances and to rely on
later determinations by specialists. As an example, the soil mites col-
lected have been identified by Dr. E. W. Baker, However, at the time of
examination they were classed as "hard shelled" or "sof% shelled.™ By
"hard shelled" is meant those species with a definite hard, shell-like
covering over the body. Most of these are known to be predatory; how=

ever, this does not always hold true.



13

favpunog gmy |»disinaw govevooee proy peacadwinn

—

AwmyBiH emm—

)

{

A

40
944

e,

T Iy

1401

.f)._ EEER AL

. /u._.ot

- —

1l

o adrrrarrMan

cpoyery0 ‘IeqeMTTTs ‘Ajuno) suleq

ADTN FYAITA TTTD TANDMTTTAN Arm  IrT SrmnmTa 00T ANT .Y

°T am3rs



PIATE I

Figure 2, Bunch Grass, Bermuda Grass,
Grain Sorghum Association

Figure 3. Bermuda Grass, Grain Sorghum,
Alfalfa Association



PIATE II

Figure 4. Ragueed, llarestail, Shrub,
TWheat, Alfalfa Association

Figure 5. Brush, Shrubs, linter Grass,

Corn Assoeriation

15



Figure 6,

PIATE IIT

Cheat, Prairie Tripleawn Grass,
Cotton Agsoriation

Figure 7. Bermuda Grass, Puncture Vine,
Theat Association

Figure 8, Bunch Grass, Johnson Grass,
Wheat. Oat Association
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THE ARTHROPOD FAUNA OF FENCEROWS

Plot l-=Bermuda Grass-=Bunch Grass Fencerow

Plot 1, in addition to being a regular sampling area, was also used
as a check for the other plots sampled at the same time. On only one
date, Desember 1, was it possible to take samples from all plots, On
the other five dates, sanples were taken from two plobts along with a
sample from this plot for comparison, This plot was sampled on the
following dates: October 22, 29, November 3, December 1, January 28,

and February 8.

Harmful Species

Blissus leucopberus (Say): This species was collected in greatest num=-

bers of any of the pest species, This wes expected since this plot was
adjacent to a sorghum field, this crop being one of its favorite hoat
plants, This particular plot was probably the most suitable for over=
wintering because of the large number of bunch grass clumps present.
Each collection had some chinch bugs present, the range being from 10
collected November 3 to 108 collected December l, The average was 41
per date of collection. This species represented 6.6 per cent of the
total population of all samples studied.

Cicadellidaes; Leafhoppers composed a very insignificant part of the

oollection in Plot 1 (Table 1) Only seventeen individuals were picked

up during the course of the collections and many of these were nymphs,

17
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Most of the nymphs snd adults were Aceratagsllis uhleri (Van Dusee); hows

ever, one other species did cscur but this has not yebt been identifisd.

Thysanopbera: Thrips also cecurred in small numbers, the peak being

reached December 1 when 54 were sollected. They comprised a little over
2 per cent of the total collections in Plot 1 (Table 1), Thrips, like
many other insects, are widespread and may be collected wherever thers
ig protection from severe weather gonditions, Most fencerows offer exe
cellent exemples of this, thus becoming important hibernation areas,
Most of the species oollected belonged to the family Thripidae, and %o

the genus Frankliniellaw. The following species were collected: Frank-

Jiniella fusca (Hinds), Frankliniella exigue Hood, Frankliniells occiderns

telis {Perg.), two species of Leptogastrothrips amd e nymph of Phlaeg=

thripidse,.

Curculionidae: These insects were collected in very low numbers, and

it is doubtful whether or not they were atiracted to the growing crop
alongside this fencerow, Thesy were more than likely baking advanbage
of the protection afforded by the fencerow as very few such insects
attack sorghums while they are growing. There were several species rep-=
resented, the only species whish could tentatively be considered as a

potential crop pest being one of the so=cvalled billbugs (Calendra parvula

Gyll). Many other members of the genus Calendra were collscted slong

with Hyperas punctata (Fabe)e

Llepidopters; The lepidopters wsre represented by larvee; which made up
less than one psr cexnt of the tobal collection in the plot {Table 1).

&s far as identificabtiocn was possible, mest of them appesred to bs cube
worms and srmyworms. Thess twd groups are known to atbeck sorghums and

marny othsr crops in the grass family. Agrotis orthogonia Morre. and

Peridroma margaritoss Hub. were collected in the greatest numbers.
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Aphididae: Root aphids were praetisally all solleeted Desember 1l. The
numbers ram from 7 o0 64, Sinee most were colleeted from bumsh grass it
appears that they imfest this pasture grass. The spesiss sollested proved

to be immsture forms of the gemus Amoesis.

Bemefieial Speecies.

"Hard Shelled” Asarima; These mites were eollested im larger numbers than

any other group im the bemefisial eategory. They feed om other mites amd
small imseets, but it is extremely doubtful whether they disturb amy drope
infesting inseets, The largest mumber eollested was om Oetober 293 how-
ever, all eollestions had some im them, They eomprised 9.1 per eemt of
the total sollection im Plot 1. Represemtatives of the following families
were eollested: Galummidae, Galumma sp.; laelaspid sp.s Phthiracaridae,

Pseudotritia sp.; and Camidiidae, Nothrus sp.

Arameidae; The spiders were probably of more esomomie value than any
obher bemefieial speeies sollested, although they were mot pisked up im
large mumbers. Some were sollested om eash sampling date. The smallest
number ossurred om Oetober 22, the first eollestiom date, amd the largest
number were &clleeted November 3., Simee spiders are all predatory, it
was mnot meeessary to have them idemtified for the purposes of this sbudy.
Formieidaes The amts eolleeted are listed umder the bemefisial group,
This might be debatable by some, but the spesies sollested are mot eom-
sidered %o be harmful., The speeies solleeted were as follows: Cremas-

togaster limeclate Magr., Dorymyrex pyramisus (Roger), Pheidole bieari-

mata Magr., Pheidole sp., Premolepis imparis (Say), amd Solemopsis

texama Wheeler.
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,Carébidaeg The ground beetles were the second largest in numbers collec-
ted and comprised some 5.4 per cent of the total collestions (Table l}o
They are probably second in importanse to the spiders so far as benefi-
eial arthropods are concerned, They were mostly small in size and dif-

ficult to clessify. The following were identified: Calsthus SPoy Chlae=

nius tomentosus (Say), Dicaeius Spo, Harpalus pennsylvanicus De. G.,

Harpalus sp., Tachyura sp. (Dej.), Casnobie pennsylvania L., Stenolophus

oeh:opezgé (say).

Scavenger Species.

Collembolas The Collembola made up about 77 per cent of this group ﬁnd
4603 per cent of the totals (Table l)o They were found generaliy in
large mumbers in all collestions., The smallest number were collected
December 1 and the largest February 8. The same species were génerally
picked up in all areas as might be expected since Collembola are found
in most moist plasces and undef debris of all sorts. The foilowing

species were recordeds Familyé Entomobryidae, Drepanccyrtus 8p., Ento=

mobrya multifasciate Jullberg, Entomobrya pseudoperpulchra Mills., and

Orchesella ainsliei Folsom. Family Isotomidae, Proisot&ma aguse Bacon,

Isotoma trispinate MacG, and Isoboms viridis Bourlet. Family Onychic

uridae, Onychiurus armatus Tallberg., PFamily Poduridse, Achorutes arm-

atus Nicolet, and Achorutes humi Fols, and Braehystomella|§§° Family

Sminthuridae, Neosminthurus curvisetis Guthrie, Sminthurus pumulis

Kruusbauer, and Sminthurus facialis Banks. Only one species of this

group is of any economic importance, namely Entomobrys multifasciata

Jullberg, reported az a household pest..
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"Soft Shelled” Acarina: The "soft shelled™ Acarina or mites were col-

lected in the second largest number, They were comparatively few in
numbers in all collections except on December 1, when 322 were collected
for ten one-half sguare feet sampless The following families were rep-

resented: Raphignathidae, Raphignathus sp.j; Ascaidae, Bdellidae, and

Eupodidae, Penthaleus major.

Staphylinidae: This family is not of much economic importance although

it is commonly found in most debris and many other places. Some staphy-
linids are known to be predatory but most species are scavengers and are
attracted to decaying vegetable or animal matter., Those most commonly
collected were Mycetoporus sp. and Stenus sp.

Psocidae are common on or in weeds and grasses, especially on wheat
gstrew, These insests were sollected in small numbers and were tenta-

tively identified as Psocus striatus Walker.

Discussion.

The Collembola made up about 46 per cent of the arthropods collected
in this plot which is not surprising because under favorable conditions
this order is well represented in trash and surface litter., The scaven=
gers made up 58 per cent of the total collection in Plot 1, while the
beneficial arthropods represented 22 per cent and the harmful ones only
20 per sent of the total (Fig 9). The insects that are classified as
beneficial were not capable of preying on the crop spesies and reducing
their numbers greatly, with the exsception of the spiders. This fencerow
was extremely favorable for the overwintering of chineh bugs, therefore,

this insect comprised the largest percentage of the harmful group.



Table 1, Seasonal distribution and comparative abundance of arthropods collected in bermuda grass, bunch

grass, fenserow, 1954=55,

Number collected Total Average per Per cent
Arthropodsl Oct .22 Oct .29 Nov.3 Dec,1 Jan,28 Feb,8 collection  collection of total
"Soft-shelled”
Acarina 10 44 15 322 27 49 467 7.9 12.5
“Hard-shelled”
Acarina 21 100 80 62 17 60 340 56,0 9.12
Araneida 5 15 22 13 14 16 85 14.0 2.27
Chilopoda 0 0 1 0 ‘2 4 7 1,1 2
Isopoda 0 0 0 1 0 0 1 -
Collembola 78 268 198 13 533 638 1728 288 46,3
Formicidae 55 28 26 Tl 1 8 189 31.5 5.0
Hymenopters 0 0 0 1 0 0 1 e -
Carabidae 11 27 60 46 27 31 202 33.6 5,42
Staphylinidae 0 15 T 0 7 3 32 5.3 .88
Dermest idae3d 0 0 i 0 0 0 1 o
Curnlionidae | 1 4 3 1 3 13 2
Biissus
leucepterus 39 36 10 108 34 19 246 41 6.6
Jalysus
spinosus 1 0 0 0 0 0 1 i
Cydnidae 0 0 0 1 2 1 4 1
Thysanopters g 10 9 54 4 6 87 14.5 2,36
Lepidoptera i 0 0 0 0 0 1 -
Lepidoptera 0 16 3 6 0 0 25 4



Table 1 Con't,

=

Number collected Total Average per Per cent
Arthropodsl Oct 22 Oct.29 Nov,3 Dec.1 Jan,28 Feb.8 collection collection of total
Angecia sp 0 0 0 203 1 0 204 34 5.42
Cicadellidae 1 1 2 5 0 8 17 3
Parcobhlatta sp 0 0 0 0 2 0 2 -1
Chloropidae 0 0 0 0 0 1 1 -1 -
Psocidae 0 16 3 6 0 1 25 4 0.64

1

C =7 I\~

Indicates immature forms,
Indicates immature forms,

Sce text for more detailed classifications

In this and subsequent tables where the per cent was less than 1 it was not included,
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Plot 2--Bermuda Grass-Ragweed Fencerow

Harmful Species.

The total number of arthropods collected in Plot 2 was the lowest
of any of the seven plots, As was stated before, this fencerow consisted
mainly of bermuda grass and was by a field of alfalfa and sorghum. I%
is interesting to note the number c¢f chinch bugs that were sollected here
as compared with Plot 1, for somparable dates. Although both plots were
adjacent to sorghum fields, Plot 1 had over twise as many as Plot 2 on
comparable dates of sampling, The chinsh bugs in this plot comprised 74
per cent of the total harmful spesies (Table 2), The greatest number
were collected October 22, The sorghum had been sut and hauled cut sev-
eral weeks before this collection was made,

The other harmful insects such as weevils, root aphids, tshrips,
slick beetles and two species of lepidopterous larvae, were collected in
very small numbers»l All rcot aphids were picked up December 1, the same
date as those in Plet 1, The only spesies of thrips found in this plot

was Frankliniella fusca (Hinds) and these were very scarces

Beneficial Species,

The "hard shelled™ Acarins made up 83 per cent of the beneficial
group and 19.7 per cent of the entire collection in Plot 2 (Table 2).
There were several species of these mites. This group of mites, like

many of the other arthropods, reached its peak of sbundance Desember 1.

lEs:onhinlly the seme species as those in Flok 1.
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There were fewer spiders im this plot than im amy of the others., Some
were collected on each samplimg date, but the average was only 4 per five
square feet of surface area of soil. The carabids were the only other

beneficial forms collected im sufficient number to memtion here.

Sgavenger Species.

The "soft shelled"” Acarina made up 45 per cemt of the scavenger
population in this plot, They were as mumerous here as im any other
plot with the exception of Plot 1, The Cocllembola were collssted in
greatest numbers and formed 54 per cemt of the scavemger species and
34 per cemt of the emtire collection (Table 2). The numbers were
rather small om the first collectionm date, but imcreased rapidly dure
ing the rest of the collectiomns, The highest numbers were collected

January 28, the last collection for this femcerow.

Discussion.

The chimch bugs were the omnly harmful arthropcods sollested im large
numbers and composed 5.7 per cemt of the total collsction im this plot
(Fig 9)o The mites amd Collembola made up 83 per cent, The coleopter-
cus larvae were immature groumd beetles, Very few were collested. Many
other species were collected, but usually omly 1 or 2 to a species. The

stilt bug, J. spincsus amd a dermestid larva are in this category,
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Teble 2, Semsomal distribution esd somparative abumdemse of wrikropuds
sollected im bermuda grass, ragweed femcerow, 1954-1955
Arthropods Number collected Total Average per Per sent
Octo 22 Dec. I Jame 28 sollected eollectiom of Hotal

"Soft shell®

Acarina 11 346 43 400 133 30,0
"Hard Shell™

Asarina 60 181 21 262 87 19,7
Araneida 7 4 2 I3 4

Chilopoda 1 0 0 1 1

Isopoda 0 6 0 6 2

Chernetidea 0 b C 5 1

Collembola 43 179 234 456 152 34,0
Formicidae T 18 o] 25 8 1.9
Carabidae 12 i3 6 1 10 2.3
Cureuliomidase 1 1 3 5 1
Staphylinidas 0 0 I 1 1

Elateridae 0 1 (o) I 1

Coleoptera’ 0 4 3 7 2

Cydnidae 0 1 0 1 |

Blissus
Teusopterus 54 10 13 77 25 507
Thysanopter 0 4 I b I

Lepidoptera 0 0 2 2 1

Psecidae 0 16 1 i6 B 1.2
Ampssim sp. 0 11 1 iz *

Cisadellidae 2 0 ¢] 2 1

EZE%’

ratensis 1 0 0 1 1

Gryilidas 1 0 0 B | i

Chloropidae 5 0 0 5 1

ilndicatos immgture forms.

ITadivates immsture forms.



Plot 3==Ragweed-Marestail-Osk-Ash Fencerow

Harmful Species.

Root aphid nymphs were collected in the largest numbers of any pest
species. In most of the other plots this species was collected in the
largest number December 1; here, however, most were collected January 28,
Thrips were the next most abundant pest species collested and comprised
20 per sent of the entire harmful group (Table 3), This was the highest
number reccrded in any of the seven plots except the check, The lepie
doptercus larvae were more numerous in this ple® than in any others. Moss
of these larvae were noctuids and pyralids, many of which could not be
classifieds

The chinch bugs were scarce in this fensercw due to the lack of
bunsh grass and sorghums growing nearby. Many small Diptiru of the fam=
ily Chloropidae were picked up in this fencerow. It is well known that
they can be collected in alfalfa fields in large numbers in the fall of
#he year, They are known to overwinter in dead grass and at least ®wo

gpecies of this group are known to atback wheat, They are Mercmyza amer-

icana Fitch and Oscinella frit (Linn). Several of these species were

picked up. Collections by the writer in alfalfa showed a high popula-
tien of shloropids in this particular alfalfa field in the fall of 1954,
More olick beetles were picked up in this plot than in any other. Most
were found October 22 in the first collections It is siginifcant that
they failed to appear in soil samples taken to a depth to 6 inches in

the alfalfa in late November,
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The other four speciss of harmful insects, the olover leaf weevilsl
leafh@ppers,z spotted cucumber beetless and miscellaneous weevils were
collected in very small numbers. All of these are known %o spend much
of the summer in alfelfa fields, but are not first rank pests, Spotted
cucumber besbles were very mumerous in the alfalfa during collsctions
made by the writer in the ssme fall, but only one beetle was taken from

any of the other plotse

Beneficial Spsciess

The beneficigl awrthropods of this plot were by far the largest group
as far as rumbers of individuals were concerned. The "hard shelled™
Acarina alome comprised 50 per cemt of the enbire eocllsction. These were
essentinlly the same specises as those colleeted in the other plots. The
collection made on Januery 28 had more in i% than the other two combined,
‘A possible reason for this was 3 days of fairly warm weather prior to the
collection date (Table 8)0 According to Ford (1937), Acarins may build
'ﬁﬁnby the cumulative effects of many genermtions within a period of a few
monthsge However, the population was very high eon the first sollection,
Ootobsr 22 (Teble 3), then declined sharply on December 1, and reached
its peak on January 28, This would seem to disagree with Ford's theory.
The atmospheric and scil bemperatures were much higher on December 1

then on Jaouery 28 (Tables 8, 9), bubt it might have been possible for

lﬂypera punctata. ( Fabr. ).

zMostly Acerabagallia uhleri (Van Duzee).

3 . " . ;
Diabrotice - Undecimpunchtata howardi Barb..
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the population on December 1 %o have produced at least two generations
by January 28.

Ths spiders were also more numercus in this plct than in any cf the
others with the exception of the sheck. Probably the reason for this is
due 0 the attraction to the insects in the alfalfa, Sweeps made in this
alfalfa field in the fall of 1954 showed fairly large numbers of them.

The ante cocurred in sbout the same numbers in this plot as in the others,

However, the ground beetles were considerably more numerous.

Scavenger Spesies.

The Collembola made up the lavgest pordiom of this group. The highe
es® numbers were solleched Jeanuary 28, and the lowest numbers Desember l.
The "sof's shelled” Acarina were taken in next to the larges® number, mosh
being collecked December 1. Pill bugs were far more abundant in this plos
than in any of the others, possibly because there was more desaying mat-
ter here than in any of the other plots (Table 3). The Staphylinidae

were very abundant here, but the same species as collected elsewhere,
Discussion.

Plot 3 had more species represented than eny other plot, Shough no
as large a population es some of the others, I% had the highest numbers
of "hard shelled" Acarina, spiders, Carabidae, Chloropidae, Isopoda, and

Elateridae. There was a considerable amount of desaying wood and tree
limbs, This fencerow had not been disturbed for several seascng., There
are many insects atbtracted to alfalfa and this might affect the number
sollected here. (See Figure 9 for comparison of the beneficial, harmful

and scavenger groups.)



Teble 3, Seasomal distributiom amd comparative abumdanmse of arthropods
collected im ragwsed, merestail, iromweed femecerow, 1954-1955.

Arthropods

Number collected Tokal Average per Per sent

Oct, 22 Dec, 1. Jam, 28 sollested sollection of Hotal

"Seft shelled™
Acarina

"Hard sheliled®
Agarins
Araneida
Chilopoda
Isopoda
Collembola
Formisidae
Hymemophera
Carabidas
Curculionidae
S#aphyliligue
Colecptera
Elateridae
Diabrotica

12-punctate
Bilissus
Teucopterus
C;;Idta

Thysanoptera
Lepidopter
Ancesim sp.
Cicadellidae

Parechhlattem 8po

Chioropidae

o7 136 62 296 98 10.6
600 138 766 1404 468 80.6

i4 8 B a7 9

0 0 1 1 1

&8 19 8 85 28 3,06

106 22 327 455 161 16.4

23 0 0 23 7 :

1 0 0 1 1

9 Tl 140 230 73 To8
2 4 1 4 X
31 | 5 37 12

0 8 17 28 8

8 3 1 iz 4

0 1 0 1 1

1 | 0 2 A

1 3 0 4 X .
8 18 22 483 16 1.8
8 30 7 45 16

0 33 56 89 29 3,07
1 1 1 & I

1 1 0 2 1

0 19 10 29 9

“Indicates immature forms.

2

Indiscates immature forms,
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Plot 4-=Brush-Shrub-Pecan Tree Fencerow

Harmful Species.

A smaller percentage of harmful species was sollected in this plob
then in any of the others (Table 4). This was primarily due %o the largs
number of Collembola collected, thus making the number of harmful insects
small in comparison to the total numbers collected in the entire plok.
Chinch bugs were collected in the larges® numbers of the harmful group,
followed nex® by chloropids. Thrips, leafhoppers, weewils and lepidop=
Hercus learvae were collected in very small numbers. These are important
pests of certain crops. The small numbers found would indicase that pos-
sible early damage to any crop growing adjacent to this fencerow would

be minox.

Beneficial Species.

Beneficial species were also extremely scarce and the per cent of
the total was by far the lowest of the study. They comprised only 3.6
per cent of the total collection (Fige 9)o The ™hard shelled™ Acarins
made up some 73 per cent of the enbire bemeficial group. The anks and
gpiders were collected in mormal numbers but the carabid mumbers wers.

very low (Table 4)o

Scavenger Species.

This group of arthropods made up 94,9 per sent of the entire number
collected in this plos, The Collembola made up 98 per cent of this

group and 93 per sent of the entire collection in this plot (Table 4).
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They were collected in enormous numbers the first collection, but the
last one on January 28 had very few in it, The reason for this is not
knowno, One of the phenomena observed in the population studies of Cole
lembols was the great fluctuations in numbers that occurred. A marked
drop in the population found in one plot did not always occur in another
plot, Since the dates of sollection and methods of processing the sam-
ples were the same, there must have been some limi®ing fachors present
which operated independently of temperature and humidity, This indi-

safes the possibility of some natural enemy of the Collembolao

Discussion.

This plot contained the largest number of Cocllembola and #hs msia
reascn for this was thought %o be the high content cf organis matber in
the s0il. There were many pesan trees growing nearby and their desaying
leaves made an ideal habitat for the Collembola. Very few species sole
lected were injurious %0 corn or any other crop. The scavengers com-
prised 94.9 per cent of the total populaticn in this plot (Fige 9)o This
par¥icular plot had the largest total erthroped population of any ples by

far, due %o the large number of Collembola sollected.



Tavls 4, Seascmal distribubtion and comparabive abumdamee of arthropods
sollessed im brush, shrub, winter gress femserow, 1954=-19E6

o

Arkhropods Number eollecked Todal Average Per seat
Osto 28 Desol Jame 28 Collestsd Collewdiem of Total

"Soft shelled™
Aearine 66
eard shelled™
Asarina 100
Aramside 12
Chorastiden a
Collemboln 2628
Formisidas
Carabides
Staphylinidase
Cursulionidae
Blisgsus
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Plo® 5--=Cheat-Prairie Tripleawn Grass-Ragweed Fencerow

Harmful Species.

The total number of harmful species in this plot was fairly low, and
made up only 28 per cent of the total colleckion (Fige 9, Table 5), Of
this number the chinch bugs were the most numercus with 68 per sent. This
plot was close o a sorghum field, althéugh it did not join it direchly.
The family Chloropidae was here in larger numbers than in the other plots
(Table 5). This was probably due to the number of alfalfa fields nearby,

The thrips found in this plot belonged %o the genus Frankiiniella and

were few in number. The leafhoppers collected were A. uhleri (Van Duzee);
bhey may feed on cotton but rarely demage its The lepidoptercus larvae
were cubworms and probably migrated from the alfalfa fields. The lmma-
ture root aphids were collested in very small numbers ouly on Desember 1,

a# they were in many of the other plobs,

Benefisial Species.

This group composed some 14,5 per sant of the entire scllesktion in
Plot 5 (Fige 9)o The "hard shelled” Acarina somprised sbout 87 per cent
of the beneficial artluropuds foumd and 12,7 per cent of the enbire ccllage
tilon. They appesared %o bes the same spesies sz those collecked in the
other pluts and reached their peak of abuundance October 29, Very few were
collected December 13 then on February 8, the numbers were up again, Anke
were somewha’ more numerous in this pled shan in the sthers., However,

this fencerow did not seem %0 be any more favorable for them than the rest,



The number of spiders was about the same In this plot as the rest but the
Carabidae were much scarcer, One reason for this might be the fact thak
votbon grew adjacent o this fenserow, No®% many Carabidae are seen in

the cotton fields in the summer, They usually %end to stay in the alfal-

fe. fields in the greatest numbers.

Scavenger Species.

This group comprised 82,6 per cent of the entire collec®ion for
Plos 5 (Fige 9)e The Collembola represented 87 per sent of this group
and 77 per cenk of the entire sollestion, More than 95 per sent of these
were sollected February 8 (Tgble &) The atmospheric hemperature on this
particular day reached 67°F5 the highest of any of the collestion dates
for this plos (Table 8).

Several of the other ploks reached their peak of arthropod abune
dance Desember 1, but on that date only %wo individuals were soclleched
in this plos. The "soft shelled™ Acarina comprised only 4 por-oont of
the totml collection and were fairly low in numbers compered fo most of
the other plots. The greatest numbers were sollecthed OotoboE?ZQ and then
the population gradually declined %0 the las® of the solleabions, More
specimens of the family Psccldae were collested here than in any other
plot, They may have been attracted to the decaying straw and grass thab
had been sut from the right-of-way by the Highway Department, This vege-
tabion had been clipped several times during the year and there was a
sonsiderable amount of decaying organis matter on the ground, Pill bugs

and staphylinids made up the remaining ssavenger spesies in this plot.



Discussion.

This plot was adjasent %o cotbon, but few species that affect this
srop were ccllected. The severs drouth of 1954 redussd the number of in-
geots usvally associated with cotton, sc this mey nokt represent a true
pisture of this type fencerow in normal years. Usually ome would expess
%0 find at least a few boll weevils hibernating close to the cotton fields,
buk 0ot a single one was found, Collembole were collected in the greatest
numbers, followed next by the "hard shellsd™ Acarina., The harmful srihe
ropods collected in the largest numbers wers the chinsh buge, represents
ing 1.6 per cent of the total collection (Fige 9)o The thrips were
probably the most injurious spesies sollected as far as the cotbton was

sonserned,



Table F, Seasomal distributiom and comparative abumdamse of arthropods
vollested im chemt, prairie tripleawn, ragwesd femsercw,
1964-1955

Arthropods Numbsr sollested Totel Average psr  Per sent
Oste 29 Des, I Febe. 8 w©cllested Colleskiocmn of dobal

"Saft shelled”

Acarims lco 63 18 181 60 4,1
"Hard shellsd®

Asarina 3086 11 246 562 187 12,7
Aransida E 6 11 21 7 1,0
Isopodw 10 0 c 10 3

Chsrastidea 0 0 1 1 1

Collembole Tl 2 3349 D482 1140 TTe&
Formicidae i7 11 17 45 15 1,0
Cargbidae € 3 & 1z 4
Corsulionidae 1 c 0 h 11

Coleopters 11 7 0 18 6
Staphylinidae 0 0 E ) 1

Blissus

Teucopterus i | 13 52 T2 24 1.6
Ispfagpiorﬁa 3 3 0 6 2

Pzoeidas 19 4 0 23 7

Anossia spo 0 10 0 1o k.S
Thysamoptera 1 & I 7 &

Cieadellidae I 3 I 3] 1

Coseidse 1 o 0 X 1

Isoptera 2 0 o) 2 1

Chloropidas 11 11 1 23 7

llndicates immature forms,

ledieutoa immature forms,
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Plot 6-«~Bermuda Grass-Pumeburs Vime Femsercw

Hermful Spesiese.

The harmful afthropods of Plot 6 (Table 6) eomprised omly 2.5 per
saxt of the total sollestiom, whish was tather low (Fig. 9). This plos
was a typisal eleanly tilled femserow amd this is the maim reasom for the
low mumber of harmful arthropodsz. Onmnly four shimsh bugs were sollested
despite ths fact that sorghum grew mearby; howsver, the omly vegetation
growing here was besrmuda grass amd pumeturs vimes whish may aceoumt for
thise Thrips were sollseted im the largest numbers, although they do
mot attask wheat, the erop growing adjassnt to this area. The lepidop-
tarcus larvas were eollested im the sesomd largest mumbers amd eould have
possibly affested the wheat as most of them were sutwirms, The leafhop-
per, A. uhleri, (Van Duzee) was pieked up im very smell mumbers., This
gpesiss iz kmownm to sbay im wheat im the early sprimg, but there iz mo
dafinite proof thet they damage it, The cther two speeies foumd were the
tarnisked plant bug, Iygus pratemsis (Say) amd a speeiss of weevil, Howe
ever, mumbsrs were so small that their damsge was potemtially imsigmifi-

eant,

Bemefieial Speeiles.

This group eomprised 13 per semt of the total mumber of arthropods
sollesbed im this plot (Fige 9)s This was a somparatively low persentage
sompared to the other plots. The "hard shelled” Aearima made up 59 per
ssat of the bemefieial group amd 7,7 per eemt of the emtire solleetion.

The largest mumbers were eollested om November 3; after this they gradu-



ally deciined., The ground beetles were collected in the next largesh

numbers, Most of these were small and it is doubtful whether or not they
prey on insects of any size. The spiders were represented in each sample,
although not in large numbers (Table 6). The ants were all collected on
the first collection date, This was probably due to their wide range in
hunting food and their collection in this plot was probably accidental,

The senbipedes were collected on two different dates afher rains (Table 8).

Scavenger Spesies.

The scavenger species in this plot made up 84 per cent of the total

sollection, The Collembola made up 97 per cent of this and 82 per cent

of the total collection, The "soft shelled™ Arcania were collected in
the smallest number in %his plot, although they were colleoted on each
sampling date, The reason for this was probably the lack of vegetation
in the habitat, The Psocidae, pill bugs, and Stahpylinidae were sollected
in very small numbers and probably were not attracted %o this particular

fencerow but were merely seeking shelter there,

Discussion,

This plot had a comparatively low number of total individuals in i%
as compared %o some of the other plots, Very few of the harmful species
collected would affect the wheat growing adjacent to this plok. Only the
lepidoptercus larvae and the shinch bugs of this group are known to damage
small grain severely, although some of the other species are kmown %o feed
on it occasionally. The Collembola made up 82 per cent of the entire col-

lection, Most of the scavengers were collected in large numbers om each

of the collection dates despite the apparently pcor habitas (Fig. 9)., All
the other arthropods collected, with the exception of the thrips, were

fewer than in the other plots,



Table 6. Seasomal distribution and somparative abumdamse of arthropods
collested im bermuda grass, pumcture vime femserow, 1954-=1955

Arthropods Number ¢ollscted Total Average per Per eemt
Nove 3 Deeo, Feb, 8 eollested collestiom of total

"Sofs shelled™
Asarine 23 10 8 41 13 1.8
"Hard shelled
Acariaa 100 45 20 175 58 ToT
Araneida 6 8 2 16 ]
Chilopods 2 2 0] 4 1
Izopods 1 0 0 1 1
Collembolm 488 99 680 1867 622 82,1
Formieidas 21 0 0 21 7
Carabidae 52 15 i2 79 26 3.5
Staphylinidae 0 3 2 5 1
Coleopters 0 il 0 1 1
Cureulionidas 0 3 -l 5 1
Blissus
Teucopterus 0 1 3 4 I

sanopter 19 5 10 34 12
Lepidoptera 8 2 I 11 3
Psoeidae 1 0 1 2 1
Cisadellidae 2 1 (0] 3 I
Gryllidae 1 0 0 I 1

®
pratensis 1l 6] 0] 1 1

i
Indieatezs immsture forms.

zlndieutou immature forms.
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Plot 7-=Bunch Grass=Johnson Grass Fencerow

Harmful Species.

This plot had the fourth highest percentage of harmful arthropods,
although the total number was the lowest of the seven plots (Table 7).
The chinch bugs were collested in the largest numbers probably because
this was a fairly good overwintering site for them. The number found
here did not compare with those found in other plots, however, the prob-
sble reason being the lack of sorghum fields in the near vicinidy., A,
uhleri (Van Duzee) was collected in the nex® largest number in this plo®.
They probably came out of the oats and wheat nearby %c¢ find protection in
this fencerow, The immature root% aphids were also picked up here in small
numbers on Desember lo Only one spotted susumber beetle was picked up in
this plot, and was the second one collected in this study. They were
known %o be abundant in alfalfa fields in the fall of 1954, The other
harmful species such as the snout beetles, thrips, and click beetles were
Saken in such small numbers that they were not considered to be of major

importance to these crops.

Beneficial Species.

The beneficial arthropods made up 34.7 per sent of the total solles-
$ion, which was the second highest of the entire group (Figo 9)c The
"hard shelled™ Acarina made up 98 per cent of this group and 31.5 per
cent of the entire collection of this plok. They were taken in largest
number November 3, the first collesction, and then deslined in numbers un-

$1il the last collecticn., The ground beetles were picked up in the lowest



4k

numbers in this plot, although some were picked up in each zollestion,

The spiders were csollected in small numbers; however, they were about as
numercus as those in other plots, The ants and centipsdes were taken in
extremely small numbers and were of minor importance as far as being bene-=

ﬁ@i&lo

Seavenger Species.

The scavengers made up the greater proportion of the arthropods col=
lested in this plokt (Fige 9)o Of these the Collembola and "hard shelled?®
Avarina predominated, The Collembole comprised scme 79 per zent of the
soavengers and 46 per cent of the entire arthropod population solleshsd
in this plot, The first sollection was fairly low in numbers, but sach
sucseeding collestion increased signifisantly over the preseding, The
"sof's shelled™ Acarina made up 10.6 per sent of the tokal scllestion in
Plot To They were colleched in the greatest numbers Desember 1 as they
were in meny other plots. The pnaudotworpiOnnl were picked up in the
greatest numbers in this plet. The pill bugs, psoside, and sbaphylinids
were picked up in small numbers only, and were not considered toco import-

an®t as members of thie group.

lliorobilun_ggrvulun (Banks).
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Table 7o Seascmal distributiom amd comparative abumdames of arshropods
sollessed im bumeh grass, Johmsom grass femsercw, 1954-19868

Arthropods Number sollected Total Average per per cent

Nov. 3 Des. 1 Feb, 8 sollested sollestion of total

"Soft shelled"

Azarina 50 69 30 149 8] 10.6
"Hard shellsd™
Asarine 258 129 62 439 146 31le6
Arameida 4 7 B 16 [
Chilopoda 0 P 0 2 1
Isopods 1 o] 0 1 1
Chernstidesa 0 5] g 10 3
Collembola 105 181 358 644 214 46,3
Carabidae 3 8 1 12 4
leteridae 1 0 o i i
Cursulianidae 1 0 1 2 I
Diabrotica
iﬁ:@u:n%at§ Q 1 C 1 1
Colecpberw 42 2 0 44 14 3.2
Hemiptersm I 0 Q I 1
Bldssus
Teusopterus 8 15 10 33 11 2.4
Ampssia Spo 0 10 0 0 &
Pzosidas 2 (o} 4 6 2
Formisidae 0 1 3 o i
Thysamnophers 0 1 c pi 1
Staphylinidae 0 2 1 & 1

llldiente: immature forms.



Table 8. Atmospheric and soil temperaturesl from October through February, Stillwater, Oklahoma.

P T P N e = o

October November December

A Soil Y ¥ T 1) TR Seil

2 m3 nd s oyl M . nd M3 md N3 N4 NS N4
1 79 66 ' 58 36 54 40 55 34 45 40
2 90 69 57 21 46 35 70 28 45 32
3 92 72 43 30 40 38 70 36 49 31
4 93 72 54 36 45 38 70 45 49 35
5 73 58 6 26 49 31 51 24 49 44
6 63 54 79 43 58 39 47 30 42 31
7 80 51 ‘ ’ 82 40 60 41 54 25 39 33
8 84 60 76 41 56 42 54 28 40 28
9 91 65 75 51 61 47 58 29 41 30
10 92 72 76 43 62 45 59 38 40 28
11 90 74 75 44 63 36 41 29 43 - 36
12 86 59 ' 74 41 59 45 41 . 16 45 30
13 92 63 75 43 58 36 55 26 32 20
14 84 51 71 44 58 a7 58 27 36 25
15 66 40 : 74 41 60 40 57 43 38 24
16 74 37 77 44 60 46 49 31 41 34
17 88 46 73 52 60 52 46 33 35 30
18 88 49 | 67 50 57 52 54 27 34 30
19 84 55 68 37 55 44 63 30 38 25
20 78 54 71 37 57 40 59 29 42 25
21 74 55 65 41 50 44 68 26 39 27
22 71 52 58 33 50 44 66 32 42 27
23 71 59 : 5 73 38 54 40 60 28 45 29
24 69 54 71 56 65 41 48 42 63 43 40 26
25 75 57 75 62 51 35 44 38 63 49 = 45 35
26 73 47 64 56 66 35 50 38 49 37 45 43
27 51 36 52 45 68 37 50 38 77 38 40 30
28 68 36 48 a7 63 42 47 43 36 24 26 24
29 63 45 58 44 53 28 45 32 43 9 24 22
30 62 29 49 38 58 39 46 40 45 22 20 10
31 " 59 30 49 38 | 40 20 26 16

‘ITemperature in OF. ~ 2pate. SMaximum. 4Minimum. SRecords not available until this date.



Table 8. Con't.
January February

Air —s0il Air —.Soil
D2 NS N4 NS n4 M3 n4 M3 m4
1 59 31 34 20 62 38 40 30
2 57 29 33 21 41 31 30 25
3 67 52 47 33 40 31 28 25
4 68 61 51 47 38 31 27 20
5 67 37 50 35 48 28 31 20
6 47 31 38 28 47 28 30 29
7 45 25 28 23 42 20 28 17
8 50 34 31 24 67 31 28 34
9 48 29 30 23 70 44 46 30
10 41 30 32 24 67 17 23 14
11 40 24 26 21 38 8 16 14
12 a7 31 31 23 39 12 16 14
13 44 17 25 17 61 24 32 14
14 52 31 32 21 68 26 40 19
15 5 ) 28 32 23 67 43 42 31
16 46 39 32 29 60 32 44 29
17 45 42 32 30 63 27 41 28
18 47 26 30 28 61 46 42 37
19 29 23 20 18 61 25 38 20
20 35 28 21 18 37 16 20 18
21 46 28 27 19 41 19 25 16
22 41 25 23 18 48 19 30 18
23 44 20 21 17 56 27 36 19
24 48 33 28 20 52 21 32 20
25 57 25 35 20 66 28 39 20
26 57 33 35 23 76 50 38 36
27 48 14 24 16 56 28 42 28
28 40 27 24 21 79 45 56 38

29 55 29 30 17

30 52 28 32 20

31 64 38 40 20
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Table 9. Inches of presipitation from October 1 to February 28, 1954-1955,
Stillwater, Oklahoma

October Nevember December January February
pt p® % - p2 g8 p? 5B PP 5 F &
1 7t
2 0,26
3 0.17 T T
4 1,03
5 0,10
6 0.17
8
9
10 T T
11 0054 0.42.

12 0.22

13

14

156

16 T

17 T 0,65 1,05

X 0.6 0.18

19 ; o 0,10

20

21

22 0,60

28

24

26 0013 L1l

26 T 0,30 0029

27 T 0,40 10,0

28

29

30

31 |
Totals 1.70 O 0047 0 2,44 10,0 0,76 1405 1.3l 0

lnateo 2Preoipi£atio: in inches. SSmow in imches. ‘Traosso



COMPARATIVE ABUNDANCE OF ARTHROPODS COLLECTED

There were 14 orders of arthropods collected in this study, 11 of
which belonged to the class Insestao Scme of the orders such as Homop-
tera, Diptera, Chilopoda: and Chelonethide hed few representatives as far
as specises numbers were concerneds The order Hemipters: was represented
almost entirely by shinsh bugse
Collembolms More insecbs of this group were collssted than any other
natural group. Fourbesn spessles were pressent., More wers found in Plots
4 snd 5 than in any obther type of fencerow hebibats, Collestiocns firom
these plobs on comparsble dates wsre much higher than those from the
sheck. Hs a general rule the populaticns in all plets increased in num-
bers sg the season advanced..

Acarinss This group was opllected in the second largest mumbers. Both
the "soft shelled™ end the ™hard shelled™ mites are considered here.

Plot 3 had the highest number of Acarina of the group with Plots 1, 5,
gnd 7 having the next highest numbers. There was no pesk of populations
recorded as some plots reached their peak early in the season and some
late.. The temperature seemed to have little effsct on them because soms
plots reached their peak during the coldest weather ¢f the sesson.
Chiﬁ@@zgggga This insect pest occurred most abundently in Plot One. Plots
2, 4, and 5 were next highest with approximately the same mumber in esach,
their peaks being reached in December. All of these plots were fairly
slose to fields of sorghum and all but Plot 4 had some elumps of bunch
grass in theme Plot 4 had a high amount of orgenie matter in it.

Araneides Compared to insects and mites, few spiders were collected.

47
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More were foumd in Plot 1. Some spiders were collected on each sampling
date with the exception of one, and were probably the most important
spesies in ghe beneficial greoup.

Cerabidees This family was also imporsant as a beneficial group and rep-
resentatives were pieked up en eash sampling date. Ple® 3 had the mos®
Carabidae present, followed by Plots 1 and 6, The other plets had about
equal numbers in them. Most of $he ground beetles sollested were ex=
tremely small in size.

Formieidae: These insests were colleeted in the largest numbers in Plot
4, with all %he rest having sbout the sems, sxwept Plo¥ 7 whieh was very
lowe Plot 1 along with Plot 5 was the only one having antz in eash ool-
lestion, Most of these ants were very small and eonly a few Texas harvest-
er ants were found,

Chloropidaes These small Diptera were solleeted only in 3 plots. Plot 3
had the most probably because it was adjacent %0 an alfalfa field. I%
was known thet they were harbored here because the author found them to
be quite abundant in sweep samples early in Desember. Plots 4 and 5 were
also elose %o alfalfa fields.

Anoecia sp.: This insect was represented entirely by immature forms,
Plos 1 had the highest number, although practically all were colleeted on
the same date. Plot 3 had the second highest number with Plets 2, 5 and
7 having about the same, The others did not have any sollee¢bed in them,

Thysanopteras This group of insects should be sonsidered fairly injurieus

and was found in all plots, Plot 1 had the highest numbers with Plots 3
and 6 having the next highest%, These feneserow populations were low but
sould build up enough %0 cause sonsiderable harm %0 adjasent growing erops

the following year. Most of the thrips sollested belonged to the genus
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Frankliniella whose members are fairly general feeders.

Most of the other arthroped spesies collested were so few in number
that it wes impossible %o %ell whieh plots had the most in them., Seme

species were pisked up only in a few samples and it was not known whether

their ocsurrense was ascidental or not.
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Figure 9. Comparative percentages of harmful,
beneficial and scavenger species
collected in each plot.
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Summary and Conelusions

Seven different types of fenserows bordering six different erops
were sampled., The work was started Oectober, 1954 and termingted in Feb-
ruary, 1956, Collembola were collested in the largest numbers followed
by the Aearina, These %wo orders combined made up the majority of the
population in all samples,

The fencerew associations that had the most desayed organis matter,
such as Plots 3 and 4, had Bhe mos% arthropods present; however, %hey
sensisted mainly of Collembola., The fenserow asseciation that contained
the most economically imporbant pest¥ species of arthrepeds usually had
some buneh grass presents The bermuda grass, alfalfa, sorghum assosia-
tion had the fewest numbers of any of the plots sampled.

I% is evident from this study that during the winter of 1954=55,
fencerows served as everwinbering quarters for eertain erop pests. Those
found in the larges® numbers were shineh bugs, lepidepterous larvae,
$hrips, tshe se-salled "bill bugs,”™ leafheppers, elisk beetley, and twe
species of shlorepids, Of these enly the shineh bug, several spesies of
$hrips and lepidepterous larvae appeared in suffieient numbers e cause
harm %0 adjacent ereps, The other species listed are capable of building
up %0 a dameaging lsvel any #%ime.

Taking the project as a whols, only those fenserows sonbaining bunsh
grags and being adjasent to sorghums had damaging levels of pest spesies.
Other feneerows beside sueh erops as whem®, outs, sotten, corn, end ale
falfa did net have damaging levels of pest species present; These fense-

roews harbered pests but exsept fer shinsh bugs, their numbers were small.
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Seme o¢f these feneerows ¢ontained far grester numbers of benefiecial and
scavenger spesies than the did harmful enes. This study, therefore, has
shown that at least in some years, fenserows are net as impertant in
harboring insect pests as has been believed; They alse serve as a shel-
$er for many benefieial spesies whiseh might net enly survive in bether
shape %o destrey harmful spesies the next srep growing seasen, but alse
prey upen the pest spesies during the winter, The e¢lsaner the fenserow,

the fewer inseets 1t shelbered,
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