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PREFACE

~The practice of burning ground cover either by
controlled methods or indiscriminately in an effort to
eradicate or control some particular species of crop pest
is one about which there has been a great deal cf
controversy and a very limited amount of experimental
work, Some of the studies that have been made indicate
that burning was practical in some areas for the control
of certain pests when cultural practices and chemical
control had failed., Workers in other fields who are not
primarily interested in the effects of burning on
arthropod populations have shown by experimental methods
that the deleterious effeéts of such practices tend to
be greater than any benefits. -

With these and many of the other points of contro-
versy in mind my major advisory, Dr. F. A. Fenton, Professor
of‘Entomalogy and Head Emeritus of the Department of
Entomeclogy suggested that I conduct an experiment and
study the immediate and delayed effects of burning
different grasses on arthropod poepulaticans. Through a
series of similar experiments I havs made an effort to
determine some of the major factors that should be taken
into consideration before burning is indilscriminately done

or relied upon as a measure o¢f control.
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INTRODUCTION

Prior to the discovery of some of the new insect-
icides, it was & conmmon occurrence to see farmers and
ranchers burning off ground cover on waste land and some-
times even on crop land, in an effort to eradicate or
control some species of insects, This practice has, at
times, been recommended by some entomologists in the
Unlited States.

There has always been a doubt as to the value of
periodical burning of pastures and wastelands. There has
been much speculation and .a very limited amount of experi~
mental work as to its éffect on insects. There are those
entomologists who have advocated burning crop, grassy and
weedy areas as a community project to ald in control of a
certain ingéct pest.

Others c¢laim that the deletericus effects of burning
ground cover will, over a period of time, overshadow any
usefulness of such practices,

The experiment was to have a two-Told purposes fLirst,
to study the immediate effect upon populations and se@@ndph
to see what the effects would be over a period of tims
after the ground cover had beén removed by burning.

REVIEW OF THE LITERATURE
Some of the literature vn burning ground cover and its

effects on arthropod populations has been based on



experimental data. Much, however, 1s only supported by
theory or visual observations. In the litsrature reviewed
on burning for insect control, there was practically no
consideration given to the deletericus effects that have
been shown to occur in some areas where burning was done,
Some of these are: reduced soll fertility, detrimental
effeets to farm structures and destruction of certain
predators of injurious insects, The removal of cover for
small game is a detrimental fachor that has been gliven much
attention by workers in wildlife conservation (Baumgartner ,
19%5), On the other hand there have been some cases where
burning was beneficial to plant life (Green, 1931).
The effect of burning ground cover gn arthrovods

Bissell (1939) in an examination of 561 broomsedge

clumps found that burning kilied 15 «f 17 spotted cucumber

. . . : . 1 .
beetles, Disbrotics undecimpunctata howardi Barb.,” and

21 of 92 cowpea curculics, Chalcodermus aeneus Boh,

Burning was dene at different times, between December, 1737
and March, 1938, Counts made in the 302 unburnsed clumps
showed that natural mortality was low. This was prabably

due to the depth the above named species had penstrated in
the solil at the broomsedge base thus aveiding winter freezes,
He suggested that spotted cucumber beetles hibernating in

brovmsedge may be readily killed by burning.,

_ 1These and all subsequent speciflc names except in the
order Acarina and Thysaneptera are those spproved by the Am,
Assn. of Econ. Entomologists. Jour. Econe Ente %3 (L) 117 pr.
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Blanchard (1933) stated that the successful control
of aphids and weéds’in alfalfa growing in the Antelope Valley
of California, necessitated the burning over and destruction
of all green growth in alfalfa fields, This was usually
accomplished by simply setting fire to the dry plant growth
aiong,ditch banks and fence rows, or in the main part df the
field0 Sgch burning was found to be thorough only in the
areas having an abundance of dry vegetation, and was
accordingly wvery irregular in most fields. Some attempts
to burn fields were made by spraying fuel oil over them and
then igniting it, This was found to be very satisfactory,

A number of machines known as "stubbie burners,*
manufgctqred in Canada were used in 1926 for burning
aphidrinfeStedeields. Other types of commercial field
burners were tried with varying success, Burning was found
to be a profitable operation during a very restricted period
from March 12 to April 1., Earlier burning permitted sericus
reinfestation.

Davis (193%4) found that burning of the winter quarters
of the chinch bug, Bligsus leucopterns Say, would in some
caaes reduce the population 25 to 50 percent., He advised
that when burning of winter quarters of the c¢hinech bug was
,done that it should be as a community project.
indiscriminate burning of hedge-rows, swamps and fence

corners, or any other wasteland, was the cause of the decline
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or almosf complete extermination of the Noctuld genus
Papaipema (Lepidoptera)ll

Beal (1932) found that the turpentine borerngqur©ct@aus

valens Lec,, attacked principally the faces of long leaf and
slash“pines which had béen exposed by fire or otherwise
injured so as to expose the sapwood, He feound that the fire
rem@ved the protective covering of gum on the fa@esﬁ“thus
giving the borers a chance to enter the sapwood.
"Cﬁ:_ea-;‘Lglfleze»a,d,9 et ale, (1928) found the death of 16 shortleafl
pines was due to attack of the southern pine beetle, |

Dendroctonus frontalis Zimm, This attack followed a fire that

had burned over the forest and had not killed the ftress but
did enough damage so the beetles could gain entry., This
insect was not noticed ih large numbers until after the fife9

Dahms (1935) stated that overwintering chinech bug
p@pulati@né,were reduced by burning as a direct result of
the heat and indirectly by removing the shelter so they were
exposed to winter freeze,

Rice (1932) demonstrated that the animal population
exclusive of ants, decreased in burned cver areas. Comparison
of an_ugburned clump of bunch grass with cne that had besen
burned showed that all animals not kiiled by dburning migrated
to nearby areas affording cover,

Hughes (1943) found that burning over alfalfa when it
was heavily infested with the alfaifa plant bug, Adelphogoris
Lineolatus {(Goeze), rapid plant bug Adelphoceris rapidus (Say),



and the tarnished plant bug Lygus oblinestus (Say),

gave the only practical control results. He also
recommended that, in the area of Minnesota where this
experiment was conducted, burning sh@uld be dons on a
community basis. In thoroughly burned over f{ields from
June to September 1942 the plant bug populaticn was low
enough to assure a seed set, The average for the burned
over plots was 32 per 50 sweeps, In check areas the count
average for the same period was 146 per 50 sweeps.

The effect of burnineg on vegelation

Burning, with the thought in mind that grasses will
appear earlier in the spring, is one that is bélﬁe ed to
have bé&n started by the American Indians. Some authors
think,paxhaps the Indians burned off small areas, so the

wild game would graze there earliier and thus make hunting

easier, There is the major dquestion now as to whethsy or
not ﬁhe~@fasaeS actually came up quicker or could be sesn

earlier because the dead grasses and debrisg had besn
removed by fire.

Observations of Plckford {1932) on a foothill range
in Utah indicated that the total plant density was about
the same on the ungrazed burned aresa as on the ungrazed
unburned pne., The burning had a tendency to decrease the
dengity of the perennial grasses and increass the density
of annual grasses. The sage brush was destreyed by

burning and the tetal grazing capecity was reduced 50



pergent;n”The annual grass that showed a tendency to increase
sharply in density, was downy brome. Thils grass, unlike
some of the native perennials, is only palatable for a short
period of time.

Aldous (193%) found the yield of bluestem to be sharply
reduced, in Kansas, in burned over pastures,

Elwell, et al,, (19%1) found the hay yield to be
decreased by 1,366 pounds per acre or 52 pér@ento The total
vield of hay was reduced 40 percent by two years of fall
burning.

Effect of burning vegetatlion on soll Lfertility

For the pést few years, there has been much
consideration and experimehtal data en burning to determine
its effect on soll fertility. The literature available on
this 5ubjecﬁ9 is prabably more c©m§rehensive than that
published on any other phase on ﬁhé effect of burning., The
reduction of soil fertility as a rule isg brought about
310w1y9 however, there have been cases where this was not
true, and immediate seriocus losses of plant nutrlents couwld
be detected.

| Barnette and Hester (1930) found that burning over a
period of 42 years caused a decrease of 121,289 pounds of
organic matter per acre to a depth of 45 inches., This
amounted to total loss of 1,126 pounds of nitrogen or an
annual loss of 27 pounds per acre.

Aldous (1934) demonstrated that over a five-year period,



burhing of bluestem in Kansas did not cause a decrease in
@rganic”matter or nitrogen. |

Elwell, et al., (1941) stated that burning reduces
the reproductivity of pasture soil by rapidly oxidizing the
partially‘decomposed organic matter, thus placing the
minerals contained in the vegetation in a form which may
readily be removed by leaching or erosicn, A less
desirable conditicn for scil microorganisms is also brought

about,
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Map 1, Areas of Oklshoma having an adaptation to bermuda grass.
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METHODS AND MATERIALS

Experiments on burning three types of ground cover
wilth especial reference to 1ts effect on arthroped
populations, were conducted between October 19, 19 O54. and
March 31, 1955, The different types of grasses were
bermuda, weeping lovegrass, and bunch grass. These types
of cover were selected because they best represent the
general pasture and wastelandszs of this state that are
burned periedically in an effort to centrol some spacies

of insect,

£

Plot locations, descriptions and importance of grasges
Bermuda plots This plot was located esst of the

spillway of Lake Carl Blackwell, in an experimental arss
of the Entomology Department, The predominant grass growe
ing in thiS"pléﬁ was bermuda, Cvnodon dactyion of average
height and distribution (Plate 1), The size of this are
was approximately 50 by 50 feet, It was joined on the
north by a field of alfalfa, on the south by a county rcad.
and on the west by a fleld of mixed grasses,

According to Elder (1953) bermuda grass is a
aependable pasture grass Lﬂ.FdSbeTﬁ Okdlahoma and hasg a
major adaptation in 40 counties (Map 1). Besides being =
good pasture grass in over half of the state, bermuda aids

~

in checking erosion on cultivated hillsides.
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Bermuda is criticized justly because of its
persistance in an area once it is established and because
there is little chance of reclaiming such areas for farming
or other grasses. According to Matlock, et alo, (1954) the
palatability of bermuda is rated medium as a hay and high
as a green forage for livestock consumption.

Weeping lovegrass plot: This plot was located in the
southwest corner of the agronomy farm at Perkins Corner,
The general area to the west of this plot was used by the
Agronomy Department in 1954 for experimental chemical weed
contrel in legumes, The predominant cover was weeping
lovegrass, Eragrostis curvula, sometimes erronecusly called
“African lovegrass" or just "lovegrass" (Harlan, 1953), of
medium height and very uniform distribution (Plate 2), The
siég of this plot was about 30 by 50 fest and includad
one~half of a terrace in its width. The amount cf surfacs
trash in this area was very abundant as it had not been
mowed, plowed or burned for at least five years (Plate 3),

The principal use of this grass in Oklahoma, according
to Harlan (1953), is for winter roughage, spring grazing,
soil and water conservation and soil bullding for soils low
in organic matter, The grass may alse be used for grazling
in the summer and for hay in the fall when prcperly managed,
Matlock, et al., (1954) rated the palatability of weeping
lovegrass forage low to medium and dry hay as low, for

livestock consumption.



Map 2, Areas of Oklghoma having an adaptation o weeping lovegrass].'
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Bunch grass plot: The last plet used in this
experiment had about equal amounts of twe species of blue-
stem, Andropogon scoparius and A, furcatus, as the pre-
dominant cover., This plot was lecated in a typical fence
row about. one~fourth mile north of highway 51 and on the
east-of Stillwater creek, .A cultivated fieldy where grain
sorghum was grown in 1954, was on the east side of the plot.
The:size of this area was about 20 by 100 feet.

The two Types of grasses used in this plot are
distributed over a large part of this state and have a
very high palatability rating for livestock Loth as.a
forage and dry hay (Matlock, 1954),
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Plate 1. Bermuda grass plot one month after
burning, Iake Carl Blaclkvell

Plate 2, Weeping lovegrass plot before burning,
Perkins
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Plate 3. Weeping lnvegrass plot one month after

Plate 4. Bumech grass plot before burning,
Stillater



Plate 5. Bunch grase plot one month after
burning

Plate 6. The average surface trash condition
in the -eeping lovegrass area before
burning

15
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Plate 7. A typical climp of bunch grass vhere
1,192 chinch bugs were collected

Plate 8, A partially burned clump of bunch grass
where 459 chinch bugs were collected
after burning
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Procedures

Selection of plots: The choice of these different
plots was made on college property, where adequate areas
could be found to burn and yet not disturb other
experimental works No effort was made to choose a plot
where an economic pest was known to be hibernating, except
in the case of the bunch grass., This area was selected
because a fairly heavy overwintering chinch bug population
was known to be there,

The weeping lovegrass and bermuda areas were chosen
primarily because they represent the extremes of height of
pasture grasses in Oklahoma (Plates 1, 2), It was also
théught that the difference in height and amount ¢f grouvnd
cover could be correlated with the temperature levels
produced during burning.

Quadrat mapping: The percentage of vegstation of each
plot was calculated by a randomized system of quadrat
mapping. A metal frame, one meter square was used for
plotting the vegetation., This could be dilvided by a cross
bar system into cne~hundred equal unlits so the vegetation
could be plotted more accurately on a small paper replica
of the gradrat. The amcunt of plant cover shown in this
paper was plotted and then measured with a planimeter, Five
areas were mapped and measured in each plot. The average
was taken as the percent of ground cover for each entire

plot (Map 3).



Map 3 Shows 31 percent ground cover in one area of

the weeping lovegrass plot.

N
CfQ\ I \3&
> AR =
e :i
R R

(740
Fga
[t A
A
/7 /.
1
//
/)
/
7
i

5
£ [
7

/ /
/l
e e
5

/

2
/

£

/

74

3

7 g

b <
¥§ NN S
N N \\\ N \‘l\\
S .~ Represents area covered by standing grass.
O, T

Represents area covered orly by debris,




8

1.
I
X

Sampiing for Arthropods

Sweeping: Sweep samples were taken only in the bere
muda plot (Table 1), This was done because on October 19,
when this plot was first sampled, some arthropods could be
collected by such methods., When the other plets were
sampled most arthropods were in hibernation and relatively
few or none could be picked up by sweeping., These samples
were taken in an ordinary sweep net by making 25-sweeps
as close to the ground as posgible, Approximatsly one-Lifth
of the area in the plot was covered in making the 25-sweeps.
Five such samples were made ecach in a different area of the
plot,

After e each sample was taken the arthropods were killed
with fumes of a small amcunt of carbon tetrachloride. Only
a shéﬁt time was nseded befeore they became incapacibabed
and could be removed from the net thereby eliminating any
possibility of escaps., They were then pfe*erved in a small
amount of alceohel and kept for later ldentification.

Soll and trash sampless Twanty trash samples were
teken at random in the bermuda and lovegrass plots by

placing o one~half square foot metal sampling ue%ibv on the

- g

"

surfa@é of the soll aznd taking all the Trash within
area. Ihis trash was placed in paper bags and transferred

to Berlese funnels as soon as they were brought in from the
field. This random type of sampling was not employed in the

last plot because a clump of bunch ss wag purposely
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included in each sample, At first the trash énd surface
soil samples were taken separately in the bermuda and
lovegrass plot to get some idea of the different species
that were to be found in each habitat. When the analysis
of these samples was made and compared with samples where
both trash and the first one-inch of soil were combined,
no particular advantage was found in keeping the soill and
surface trash separated.

Use of Berlese funnels: Several methods of using the
Berlese funnels for the recovery of arthropods from the
samples were tried. All methods apparently gave good
results in the recovery. The method finally decided upon
was as follows: All of the excelslor was removed except
a layer about one~half inch thick. The sample was then
placed in a 10-inch paper plate having a hole in the
center about six inches in diameter which was covered with
wire of one~fourth inch mesh. A small amount of excelsior
was placed over the wire before the samples were put in the
plate. These were then left in the funnels from four to
eight hours depending on how wet and cold the samples were.
This method was very successful in keeping the trash out
of the preserving fluid, A 200-watt bulb was used in each
funnel to drive the arthropods down into the preserving
media. Precautions were used where samples contained
considerable amcunts of grass because sufficiently high

temperatures were created to set fire to grass and excelsior.



Metepvological datgs The wind velosity, atmospheric

e

L
temperature and humidity were recorded immedistely before

T«!n

each pleot was burned (Tables 1, 2, 3). The wind velocity
was messured with a small anemometer. The atmospherie
temperature and humidity were ecalculated with an ordinsry
wet and dry blub thermomster,

CS0il meoilsture: The psrcent of zell melsture was
determined on a weight per welght ratio, by drying fi
samples of approximately 10O grams of soll in z 100G,
oven until neo further loss of weaight could bs detechad,
Five metal containsrs were welghed separately before and
after the zoll was placed in them and welghed agaln after
removal frem the oven, The percsnt of soill melsture was
then determined by the welght loss from five samples in
each plot prior to burning {Tables 1, 2, 3), This was
done because of the posgsibility that the depth of hast

penstration in The soll and the amount of temperabure

:fu o iy <8 *)
£y A5
2 SalL

produced could be correlated with the smount

moisture present at the time

L

of burning sach plote.
Burning methods and precautisnss Precaubions wers
taken to have ample fire fighting equipment and help en
hand at the time of burning each plet. Solil was also
placed around fen@e}p®sts to keep fire away from them,
All plots were started asz back fires. This usually
caused the £ & burn slower and the grasses ware
burnsd off c¢loger to the ground than when a fire was setb

with the wind,. No additional fuel was used because there



e
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was a sulficient stand in all cagss Lo get fairly even
burning. Alsc the use of fuel olls could kill some of
the inseets present. After plots were burned off they

were checked to make sure that no danger of fire breaking

out into cother aress existed. In the bermuda and love-
grasg plots, the edges were sgosked with water as a
further precaution.

RBecordine soil temperatures while burnlng ground

covers Devices for recording meximum temperatures during
burning were installed prior to ilgniting the grass except
for the bermuda plot. At the time this plot was burned

no such devices were available for recording temperatures,
The records presented for the bermuda plot (Table 5),

were taken at a later date in

They should be

tul very

SRR

temperature readings at the time the first area was

burned. The system of taking temperab: records

consisted of making a series of marks with the Templl
“3
a o . G o LY B -
Sticks™ on a small plece of asbestos shingle A definits

oo, o e o oy 5 ey e - . o Ty vy ey L o n omen e el e ,
pattern was used in making the merks ln a2 regulsr sevries

aecording to Tthelr melting roints., The plan wasg to sbart

with the one melbling et the Llowest bLempers
subsequent marks were made In o serles progressging from

this polnt to the one melting at the highest {temperature.

LTne name for CLay

vons made of hard materials each
having a different meliing peint,
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The fact that the crayons were given different colors
alded in ldentifying the marks after the plots were burned,
Five peints for determining maximum temperatures
reached were selected at random In each plot. At each
point a plug of soll and grass was carefuwlly removed after
whiich shingles each bearing the mark of all Tempil Sticks
was placed at different levels. The plug was then
replaced, a pilece of shingie left for measuring surface

temperstures, and the polint marked, After burning the

pilug was agaln removed, the shingles tsken oub and read.

A permanent smear of each colored mark on the asbestos
shingle was.made when its melting polnt was reached

Angiysis of samplese ALL samples were examined under

a8 45% - 90X seudar microscope using a gridded petri-

™

dish and meschanical counters to faclliltate a more accuratbs
count of the species present. It was found best to count
those speelss first that cccurred mest fraquently. A
serles of all species of arthropods wag Repd for the
purpose of identificatlon. Some camples. when very
trashy, had to be analyzed in swall paris. As The

efficiency in using the funnsls becams better,

fi1e]

3

of separating samples into small parts became




RESULTS

- The results of burning ground cover on the three
different plots varied considerably. This was trus in
each experiment In regard to total number of arthropods

collected immediately before and after burning. There

(3}

hege

Al "

5
<

was also some varlation in the delayed results of

¢

oh

¢

(L

burned over areas, -Since thls was the casg

©
O
o

experiment was congidered separately and then a
compéris@n made between the three plots.
BERMUDA PLOT

A;" Spéeies:and orders present before burning and their
sconomic significance | m

v“From,the data ecolleected in this particular plot
it is evidént that the area was one that had a véwy gparsa
population of all arthropods (Table'l)o This area was

burned October 21, 1954 before the first killing frost,

s

At that Time it is probable that no specles of any
orders collected were in hibernaticn. This is one of the
reasons that the sweep samples were tékﬁn.pfimf‘ﬁ@
burning. The other 1s because abt least some of the gpecles
collected by this method would not norially be taken by
other methods used,

The final tabulations show that the Acarina were the
most abundant of all arthwopoeds collected in this plot,e

K

They were found to constitube slightly more than 50 percent



Table 1,Effects of burning bermuda grass on the
arthrepod populationg October 21, 1954, Lake Carl Blackwell,

Romsdity 55
umidity W
Number of Arthropods Found 483 ﬂ%
Temperatuge MPH Qi
g Samples Taken Samples Taken
Scil Moisture Refore ﬁurning m 5
7% Soil | Soil
and | and Percentage
Sweepl| Soil |Trash|Trash [ Trash Reduction
No, Of Samnl'gs 5 | 2020 203 | oot
Qo
| ORDERS Spe
Lepidopteral] 2 6 - 4 - - -
larvae | 2 9 32 2 Y 32 -
Colenpteral 11 | 7 | 20 2 8 15 -
larvae | 2 - - - b 12 -
Collembela | 7 - 36 15 1 130 5.7 -
Thysanaopteral 2 L - 3 37 -
Carrodentia | 1 - 11 - L5 40 -
Homaptera 1 25 i - 35 - -
Hemiptera 1 2 L 2 2 - -
Diptera 2 |28 2 - 3 3 | -
larvae |1 - 6 - 2 - -
Araneida 15 3 2 b 2 -
Acaring | 2 L 102 138 258 LAD =
Isopoda 1 - 16 i 13 5 -
Hymenoptera | 6 - - 33 9 - -
Totals and
Averages 53 |121 (237 | 199 | 488 [1358 -
1

Indicates the adults of the orders.
25 gusty wind was blowing but not encugh toc be recerdad.
3These samples were taken just after burning,

L+These samples were taken 83 days after burning.



of the total arthroped pepulation taken in the soil and
trash samples before burning. Nearly the same condition
still existed on both sampling dates after the plot was
burned. On both dates the results show that the Acarina
amounted to slightly over 49 percent of the tobal
population, The distribution of the Acarina appesars to
have been fairly even, They cccurred in 98 percent of The
soil samples and 51 percent of the trash samples taken
priosr to burning,

Collembola were collected next in order of
abundance, The population was evidently fairly low at that
particular time., They were found in only 50 percent of
both the trash and seil samples befare burning, This
became even more evident when the total populations of
the samples téken before and alter burning wers compared
(Table 1), A tobel of 677 were found sfter burning as
compared te 51 before,

Lepidopterous larvas were next to the Collembola
in numbers. The tobal collected in gcil and trash sampies
before burning was too low to be considered in figuring
any percent of reduction due te burning. These larvas
were found in only 50 percent of the first soil samples
and in 20 percent of the trash samples, The tetal
population of the adult Coleoptera was rather small.
The species taken (Table 1) have not all been identified.
It i1s rather Iinteresting to notice the emmparatively

large number of species of this crder for such a small
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total population.

- The rest of the orders colliected were not
represented in sufficient numbers to have a direct
bearing on the purposes for which this experiment was
conducted, They have been listed because it is of interest
to_see at least a partial list of orders and spec that
occeupy this type of habitat,

The majority of the specimens collested in the 12
orders represented have been identifled to speciss, The
rast“have thus far been identified only to family and/or
genus. Only in the orders Aransida and Isopoda were no
speeies determined,

B, Temperatures recorded during burning

- Maximum surface temperaﬁhres rangad from 113 to 117
degrees F, with an average of 112 degrees (Table 5), The
temperature readings presented for this pleot were not
taken at the time of the initial burning, When the Templl

T ber

Sticks became available part of this plot that was left

unburned was burned and records were taken, The
temperatures recorded in this delayed test were probably
similar to those when this plet was burned earlier. Thers
was of course the posgibility that tThe temperatures
recoerded might have been somewhat higher because the grass
was dead at the later date and made a much better fueio
Such factors as atmospheric temperature, relative humldity,

wind veloclity, height and percent of grasses and debris
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present, were about the same when temperatures were
recorded as then the first plot was burned.

Seil surface temperatures were the only readings
obtained in this area while the ground cover was burninge.
These were probably influenced more by the limited amount
of surface debris and the size of the grass at that
particular time than any other existing factor (Table 5),
This seems even more evident when a»aamparis@n is made
of the surface temperatures recorded for bermuda asg
compared to those for weeplng lovegrasss and bunch grasses
where it averaged 154 and 160 degrees F, respectively at
burning time, It can alsc be seen that the average
temperature reading for five cheek points an the soil
surface of the bermuda plet was well below the thermal
death point of 125°F, (Table 5).

Co Results of burning

| The area burned over very rapidly. The total time
necessary for the entire plet to burn was approwximatsely
30 minutes,

The immediate effects of burning the ground cover in
this plot on the arthropod populaticns, seem to questisn
the possibility of there being any wvaluve in burning
bermuda grass for the eradication or ¢ontrel of such
species as were present In this test. There was alsgo no
apparent injuricus effect on such bereficial forms ag the

splders. There was a significant increase of Collembola



and a sllght increase of the Acarins popula tiens in the
samples tsken immediately after burning. The entire
population of this area was rather low at the time 1t wasg
burned and therefore what seems to be an immediate slight
increase in the Acarina population was probably the
result of error in sampling. No explanation is offered
for the very large increase in the numbers of Celleubala

taken after burning.

Weather conditions had been rather adverse for a perlced

of time during 195%7and also just prisr to the start of this

Work. The amount of precipitation for the nine months

previcus to the beginning of this experiment was 1k dnches

Fer & total of 57 days during the summer months the maximum

daily temperature resched or exceeded 10 30°F, After this
work was started those conditions became somewhat more
faverabie (Table 7).

The only Indication of a reduvetion luo specles of any

erder m@llecﬁed in this plet was the lmmsture Lepldoptera.

Those collected by sweeping were CGeometridae and they were

completely wiped out. On the other hand the 34 larvs
collected in the soil and trash represented another

species, Final samples taken 83 days after bucning {(Tabls

1)

show them to have been egually numercus as 32 were recorded.

»

Incomplete burning of this area was sxpected because
it was done before frost had comple %@iv kilied the grass,.

The g@neral appearance of this plot (Plate 1) shows
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practlically no evidence, except for the few blackened
bunch grass stools, of ever having been‘burnado Betwaen
Qctober 21 when this plot was burned and the time the area
Waswphotographed there had only been 1.8% inches of rain
to destroy the blackened color caused by burning., There
are many factors that influence the results of burning
bermuda grass on arthreped populabtions., It is the opinion
of the writer that the height of grass and the ameunt of
surface debris in this pleol were not sufficilent Lo cause
average temperastures above the thermal death point., either
on the surface of the soil or at any depth below.
 WEEPING LOVEGRASS PLOT

A, Spesles and orders present before burning and thelwy
eccnomic significance

A1l the data presented for this ares (Table 2)
indicate that it had a rather high populatlon of some
orders before 1t was burned. The order of abundance for
the different groups of arthrepoeds In this plobt is

similar to that found in the bermudsa plot,

Lyl

Acarina were found to be more abundant in this arsea

than in the bermuda. Thsy occurred In all of ﬁhe~tma$h
and soil samples teken before durning, Those ¢ollected ln
this area were for the most part predacious and they were
found to constitute over 50 percent of the total

arthropod population. Collembola were found te be falrly

abundant in this plot. At the time the first samples wers



Table 2, Effects of burning weeping lcvegrass on the

arthropod population, November 23, 1954, Perkins,

Relative
Humidity 45%
Percentage
Temperature Number cof Arthropeds Found Reduction
LZ%E
Before Just |50 Days | Just [5Q Days
Soil Moisture Burning | After | After | After | After
Q‘:‘ass 'Rn-r«'n*?hg R\'irn-ing Burni ng 'Rn'rm-ing
5 Soil | Soil
Wind NW MPH 15° and and
Soill Teash | Tezsh Trash
e of Samples 20 20 20 20
| ORDERS [y
;enidontera3 e 3 2 - = = =
Colecpteral hs | 37 | 33 13 2 81.5 | 97.2
larvae 21 89 34 8 2 89.5 98,k
Collembola £ 1157 282 - - 100.0 100.0
Thysancptera | 7 |12 | 146 5 - 98,3 1 100.0
Corrcdentia |1 2 31 - - - ~
Homeptera 8 1 - - - -
Hemiptera 3] 26 - 8 - - e
ipte?al . - o - - - -
laryae 2.1 10 28 ~ - 100.0 1 2100.0
Braneida 10 11 - - - -
Acarina il | 871 | 907 1 - 99.9 | 100,0
fymenoptera 12 2 5 - - - £
Totals and o :
| Averages ol p3l8 11483 L) L 99,8 | 00,9

1Adu1ts of the corders,

2p gusty wind was blowing from the scuthwest at 7.5 miles
per hour when the fire was set but changed toc the northwest and

increased to 15 miles per hour,

30n1y the larval stage is represented.



taken they made up 40 percent of the total population.

The remaining nine orders account for only 10 percent
of the total population. The only species collecsted that
could ever be considered economlcally Important from The
standpoint of crop production were in the orders
Hemiptera, Homoptera, Lepideptera and Thysancptera., The
latter was the only cne whers specles wers collscted in
very large numbers and 1t was represented by at lesst one
gpecies in all geil samples and in 70 percent <¢f the trash
taken when work was started in this area.

Larvae and adults of the order Coleoptera were found
to be next te Collembola in abundance. The larvas were
collected in 70 percent of the first trash and in 80
vereent of the Tirst soll samples., The adults cccurrad

in the

[0

same samples with egual frequsney.
The crders Hymenoptera, Diptera, Arsnsida, Corrodentlsa
nd Lepldoptera were collected in such small nmmbers tha
no significance has been placed on them in considering

whether ¢ not there was a reduvetion of the populabion

They have been considered only lao the percent of
of the entire population.
B, Temperatures recorded during burning

This plot was burnsd November 23, The conplete burning
of all grass and debris (Plate 3) was directly affected by
a strong wind that kept regensrating the fire to s flaming
state, The clumps of grass in all plots were found Lo burn

off closer to the sod when there was abundant surface



Table 3, Effects of burning bunch grass on the

arthropcd population, February 7, 1955, Stillwater,

r
Relative
Humidity Y4
Temperature Number of Arthropods Percentage
630F§ Feund M Beductisn
Just |52 Days| Just 52 Days
Soil Mcisture Before | After After After After
;22 Rurening |[Burnin rni Burning Burnine
; Soil ol. Eaii N
Wind SW MPH 0° and and and
k EE =~ |Trash | Trash | Trash
Sio—if Sampl t—:gl 15 15 15
N':Jo
__ORDERS Do
Lepidoptera h | 2 - - - -
Cal ar‘.p'!':e'—'r‘*az 9 60 18 17 70,0 A5
larvae 3 6 1l 2 - ~
|[Collembola L 385 98 111 THob 712
Thysanoptera | 3| 48 i - 99,8 1.00,0
Corrodentia 1 17 3 - ~ -
‘Emmppﬁerak Ji A 9 - - >
Hemipters 1[3598 L35 236 88.0 Q3.5
Diptera 2 6 - - - -
larvae 1 5 - - - -
Araneida 42 11 1 7 0 2 99,8
Acaring 3 223 67 13 700 80,8
Hymencptera 3 5 6 - - -
Totals and :
Averages 32| 4427 bl 5 410 85,5 00,8

lThe total number <¢f arthropods were calculated on the
basis of 20 samples.

QIndicates adults of the order.

3A gusty wind was blewing but not enough to be re

o]
-

ded.

li”AJ..'L were immature and apparently of the same species.



debris as was the case in this zrea (Plate 6),

Temperatures were rscorded in only three of the five
check points at a depth lower than one inch (Table 4), Two
of these recorded at that depth were above-the thermal
death point. It is not known just how high the tempera~
tures were above the minimum 113¢ F. at the one-inch
depth or the maximum 1750 F, at other depths. Any teme
perature above either of these melting points would have
had bo be less than 13° F. or another Tempil Stisck” -
marking would have been smeared. Temperatures at the
two=inch depth were undoubtedly influen@@ﬂ by the extra
amount of fuel on the side of the check next to the
terrace and the wind that kept the plot smoldering for
at least two hours.

It is believed that the lethal readings in check
areas two and three were due to a great amount of debris
present on one side of these check aresas, This probably
caused deeper penetration of heat into the soil, This
seems to be the case even more so when it is noted that
only two readings were obtained at the one inch depth and
both were below the thermal death point. It is most
probable, that had the pieces of shinglées been placed
directly above each other at the different depths in each
area, that temperatures above 150° F, would have been
recorded at the one-inch level in check areas one and two.

In this plot (Table 4) the temperature was



Table 4, Highest smear peints in temperature degress
Fo for Tempil Stick markings at different depths during

the burning of weeping lovegrass, November 23, 1954,

Perkins,
' Averages of the

Check 4 ' Highest %
Poink 1 2 3 it 5 | Temperature Readings™

Depth Of
READINGS IN DEGREES F. 2 3 = 5
Soil , :
Sizrface 1138 138 163 179 150 1169 | 162 | 156 | 153
1=t Inch|150 |163 1175 | 163 1113 169 | 167 | 1€2 | 172
1=2 Inchl125 [138 [ 175 | 163 ~ | 169 158 150 e
1= Inch 1113 - - [ 113 o - —- -~
| 2= Inch - 1150 1125 | 113 - [137 | iks ~ -

These averages were zaleuwlsted ir srder Jrom the
highest two readings at each depth tu ths average of the
maximum readings at that depth,

Table 5, Maximum surface temperstures recordad dvrin
>

burning of the three different plotse.

CGheck 1 _ 2 3
Point | Bermuds Weepling lovegrass Bupcherass
i 125°F, 150°F, 175°F 4

2 8 163 163
3 175 175 175
I 150 163 175
5 e L1.3 113
Ave, 112 15k 160

1Highest percent of ground cover and the least debris.
“Highest percent of debris, second in ground cover.
9 g

2 g ‘ 4
“Lowest percent of ground cover and suxfaze trash,
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essentially the same at the s=0il surface and to a depth
of one-fourth inch averaging 153 and 152 degrees
respectively. Between the mean temperatures at the surface
and the one-Iinch levels there was a noticeable difference,
The average was 8ix degrees lower for the one-~half inch
level. The greatest change in mean temperatures occurred
between the surface and one-inch level, However, a study
of thils table shows that lethal temperatures were reached or
exceeded at most check points for all depths except at the
one &nd two-lnch levels.

From these data it appears that the depths at which
high temperatures were recorded was somewhat dependent on the
amount of fuel present and at least some wind to keep the
trash and debris flaming,

The results of this test show that the most complete
burning took place when the wind velocity was the highest.
The oxygen supply seemed to have some relationship to the
degree of temperature reached when burning surface fuel,
Higher temperatures were recorded on the surface of the soil,
when a moderate density of grass was present.

Ce Results of burning

The immediate results of burning this area show a
reduction of 99.8 percent of the population considered.

These results have a rather Iimpressive meaning to the writer,
This is said because a fairly high population (Table 2) was
found to be in the area prior to burning and the results



shiould be significant from the s andp@irt of numbers

considered, The minimum reduction obtalinsd Just after

burning was for the adult Coleoptera., This percs
was 8l.5 and is based on the tetal number collescted belore
burning, The highest percentage reductlon was for the

]

diptercus larvas and Collembola, Samples taken immedisately

T g clr o gy A
[efe) 44 ';,').Fd.[ﬂ.l"? 8 o

* buraing showed a 100 percent redustion

o

The analysis of samples taken in this aras

&4 n ey ey o) s wopty o 3 ohe 4] . P > 2 e, ™
after burning show practileally no changs In numbers
[C IS ) T g L JOR N T TPTAP N

of arturopods collected,

When all of the factors for this area ars

the results are as would be expected, The dense stand of
grass and large amount of surface debrils caused a Longer

burning fire which had a direct inflluven

-

lethal temperature readings wsre o
from thesge data that a drastic reduction of all arthropods

3

to & depth of at least one-half lnch was cau

by the heat creabed while burning the ground cos
BrE8,
BIMNCH CRASS PLOT

Ao Speczles and crders present before

ecxoronic significance
This is the only plot whers an inssct of much sconomic
importance was found in large numberg, The chineh bug was

n falrly large numbers and s@

(RN

known te inhabit this ares

previously stated was the reason thils plot was chossn for



38

etudys, This pest represented more than 80 percent of the
total arthropod population cellected in ssmples before
burning.

Collembola were found to be next in asbundance. Thes

G

along with the Acarina and chinech bugs, accounted for all
but 221 of the total pepulation of these samples,

0f the remaining elight orders only the adult
Coleoptera; Thysanoptera and Avaneida were colliscted in
sufficient numbers to be considered when cgleulating the
percentages of reduction that are given (Table 3)., The enly
¢ther crder that was sufficiently numerous so that

reduction percentages could be calculated was the Homopltera,

’U

These were all Ilmmature leafhoppers and apparently oll of

=
[0
€z
s

the same spec
B. Temperatures recorded during burning
The maximum and minimue temperatures recorded on the
soll surface during the time of burning were the same as
for the other two pleots. However, the mesn surface
bemperature wag the highest of the thres plots (Table 5).
The thermal death point was reachsd in four of the five
check areas in this piot. The pileces of shingles used for
taking Tempil Stick smear recerds wers piaced at randor neay

e

clumps of grass., This was done because of the sree stand
of grags (Table &) and small amount of surface trash in

areas between elumps (Plate 7)., Plates for recording

I e TR

L Stick smesrs were placed at the same lsvels as in
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Table 6, Summary of the numbsr of

e
o
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Table 7, Maximom and minimum temperatures and amount of raiufall from Ociober 1. 1954 to Mareh

2

. 10955, SAbillwater.

L
i

€ : DECEMEER

5 B ¢ D T D 5 B © o A B T D A B ¢ D A EBE C T

1 79 66 T L6 1 58 36 i7 72 52 1 55 3b 17 4 33 T

2 g0 69 .26 L9 2 57 21 18 67 50 2 34 28 18 5L 7

3 92 72 55 3 k3 30 .17 19 68 371 ¥ 3 70 36 19 63 30

4 93 72 5k L sk 36 20 71 37 b 70 45 20 59 29

5 73 58 : 7h 55 5 67 & 21 65 5 51 24 21 68 26

6 63 5b .17 22 71 52 .60 6 79 L2 22 58 33 6 47 30 22 66 32

7 80 51 23 71 50 7 82 4o 23 73 38 7 54 25 23 60 28

8 84 €0 2 65 B4 8 76 k1 2L 65 41 8 sh 28 2L 63 43

9 91 65 25 75 BT .13 9 75 5 5 51 35 9 38 29 25 63 49 1.11
10 92 75 26 73 47 T 10 76 43 26 66 35 .30 |10 59 308 26 49 37 .29
11 90 7h .sh 27 51 36 0% 11 75 44 27 68 37 11 &1 29 .bg 27 38 77 40
2 86 59 28 68 38 12 7vh A3 28 63 42 12 b1 16 .22 28 36 24
13 92 063 29 63 45 13075 & 20 353 28 13 55 26 29 L3 9
14 8% 51 30 62 29 b 71 bk 30 58 39 1 58 27 30 45 22
15 66 40 21 59 30 15 78 43 15 37 43 31 4o 20

16 7 37 16 77 16 &9 31 T

l_l
<y
‘._.-
—J
\J
!—J
&
[}
[
O

1 31 7 b5 L2 1.7G 1 62 38 1 2 7 51 3
2 57 29 18 L7 26 .06 z2 b1 3 A8 | 2 L 18 32 41
3 67 52 8 29 2% 3 bo o33 0% o1e 61 A0 3 62 19 62 Lk T
68 61 2 35 28 & 33 31 1.9% 20 37 b 39 20 65 51 1.11
5 67 37 10 21 46 28 5 k% 28 v 21 kW1 5 35 21 63 19 0.1h4
6 b7 %1 22 k3 28 & b7 28 22 48 6 25 22 51 11 0.55
745 25 23 b4 20 7 L7 20 21 56 7 27 23 66 39
8 50 3 2k 48 33 8 67 & 2h =2 8 33 ah 62 32
9 43 29 2% 57 25 g 7O hb 25 66 9 58 25 63 21 T
10 b1 30 ¥ 32 1 67 17 ¢ 26 76 10 B2 26 33 12
11 a0 o 1k 11 38 8 27 86 2F 11 52 27 ki 18
12 47 31 27 iz 39 12 28 79 43 12 53 28 56 25
13 sk 17 28 15 61 29 1% Ty 29 67 3k
52 31 28 e 68 26 1k 57 30 70 43
i5 51 28 3 15 67 ki 15 W2 o2k 31 69 51 .09
16 k6 39 16 60 32 16 33

DeRainfall

oy
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the other areas, No Temperature readings were records

o

any depth below the surface in thils plet as high as 113%%,

The mean temperature on the surfacs In this area was

L;:

six degrees higher than surface readings of the weseping

I

lovegrazs area. This is not enough difference in mean
temperatures of the two areas te be of any significance

9 LN

when they are compared with the resul

were far sbove the lethal level, The in

)
t
[N

between the bermuda and buw

T, Results of burning

Tha results of burning the gras

The Thysanoptera appear to have

n completely
The chinch bugs were immedisately reducsd 83,0 percent

result of the burning.

This area conbtalned only 2 sparse sband bunsh grasse

and a very light ameunt of surface

The minimun percentags reduction of an crder was

the aduit Colsoptera,

70,0 percent and the check 52 davs later

Y

the same plcture (Table 3J.

y
o
E‘,Ea

reduction due te burning was for the Thysanoptera, An

2 K I T CHS NN S P o L I [T S R UL JA
impediate reduetion of 99,73 percent ig shown,

e

%
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samples taken in this area the crder was not represented,
The results of this work that appears to have the
significance 1ls the immediate reduction «f c¢hinch bugs
by 88 percent, and a final reduction after 52 days of
93.5 percent, This immedlate reduction is slightly lower
for this pest than is shown by Dahms (1935 ).
This 1s the only plot where the Collembols werse found
in grsater numbers than the Acarina. They were redused

a

70 percent immedlabely and 8L percent 52 daye ls

In commection with this work on bunch grass, two

o) )

clumps of approgximately the same sgize were glven specisl

consideration (Plate 7)., One of thesz clumps was taken up

&

unburned and the chinch bugs collected from it using the

1y m
AN

-

S

1]

3

&

Berlege funnel method. The obher clump wag b N
igniting with a match (Plate 8), The chinch bugs ware
collected from this clump by Tthe same method. There wers
1,182 c¢hineh bugs in the unburned clump and %69 in the
burned clump, This is not pres f@d as & percent of
reduvction but only as & comparative £lgure, The relatively
high population found in the burned ¢luwmp ls guits

contrary to the findings in the bunsh grass plot as a whole,

sl

The most probable reascon for this dls thet no wind was

3
e

. .

blowing at the time this clump was burned and very incomplet

burning resulted (Plate 8). Tt doss show, however, that

under some condltions, not as yet completely understood, many

chineh bugs may survive after bunch grasses are burned.
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Comparative Effects of Burning The Three Plots

The end results of burning and its effect upon the

g._,n

arthropod populations in the three test areas was correlste

j =)

i

5

chiefly with the temperatures reached on the surface and

Il

o

the upper two inches of soil., Such factors as wi
veloclty, percent, relative humidity, air temperatures and
goll molsture had little effect upon these temperatures,

On the cther hand the tims it took for a plot to be completsaly

turned over, together with the smount and condlb

present, were very lmportant.

;..

The time necessgary for each plot to burn over completely

wag approximately 20 minutes for the bungh'grassp 30 minutss

for the termuda grass and two hours for the weeping lovegrass.
Mortalities recorded ag a dlrech result of the buvning wsrs
definitely correlated with the above, An abundance of

a n

flammable material slightly meist In condi?

= v, .

leng-hot fire and cansed high mortalitles. A sparse dry

vegetation was burned over quickly and few arthvopods wers
killed,
PRINCIPAL CGROUPS REPRESENTED AND THEIR SIMNIFICANCE

ording to Scett (L953) the Cellembola are s

w

5=
[l
e
&

comparatively unknown order of insects some species of which

3

may occagionally cause considerable damage,
further that 70 of the 2,200 knewn spesies are of economlc

[

importance, The habltat of the Collembola is by no means a



b

general one, They may be collected in such wvaried places
as snow and frequently on the surface of water.

The species of Collembola were identified by a
specialist except some of those taken in the bunch grass
area, These were identified by the writer in comparison
with those determined by Dr. Wray*.

When a compariscon of the numbers of Collembola found
in each plct is made it is readily seen that the highest
population was taken from the weeping lovegrass (Tables 1,
2, 3)o The lowest population was found in the bunch grass.
When the combined totals ¢f Collembola taken from all
samples in each of the three areas are compared (Tsble 8)
there again appears to be a direct relationship in numbers
of this order and the amount of ground ccvers.

Because all species gilven were not collected in all
areas is no indication that they do nct inhabit them.

B. Habitats, specles and thelr econumic impcrtance
(1) Entomobryidae
2, Drepanocyrtus sp. Habiltatj decaying crganic

matter., As a whole the genus is ¢f negative importances
collected in all three plots.

bo. EHotomohrya multifascighs Tulberg, Hablhtatsg
leoose bark, old hay stacks, dead leaves and whersver there
ts

is shelter, Econcmically important as a hausehold peg
collected in bermuda and in weeping lovegrass.

¢o. Isotoma wiridis (Bourlet). Habitatss humus,
dead leaves, short vegetaticn in the early springs gf
negative economic importances; collected in bermuda and
bunch grass,

*These classifications are those proposed by Wo Lo Wraye
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Table B,Total numbers of varlous arthropods included

2
in this experiment .

The Totals Are
Fased ocn All Plots and Number of Arthrcpads Found in
Samples Taken Each Before and After Burnin
BERMUDA LOVEGRASS BUNCH GRASSES
| ORDERS Before After | Before After | Before After
Lepidepterat | 10 L E B a i
larvae 43 36 5 - 2 =
lcateapterat 29 23 70 15 60 15
larvae - 23 123 15 2 3
Collembola 51 667 1439 - 385 20
Thysanoptera 6 40 288 5 48 1
Corrcdentia 11 85 33 - 7 3
Homoptera 56 1 2 - 32 5
Hemintera 8 2 26 8 13798 672
Diptera 27 L 1 g 6 3
larvae 6 2 318 - 5 -
Arspeids 20 6 21 - Lo 12
Acsrina 240 | ‘920 [1778 1. lam 110
opoda 17 18 - - - -
Hymenoptera 33 9 7 o 3 5
|Tatals 557 1846  [3831 Wy  fhoy b 1o8¥
Cambinad , Yot
- Totals 2403 3875 7482
1

Indicates adults of those arders.

20rders not listed were collected with such rars
frequency that no consideration was given them in this

experiment.
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do Lepidocyrius unifasciatus James,
Habitats; humus, decaying organic mafner ioose bark cn
standing ‘creﬁs9 of negative importances m@lleeted in bunch
grass and weeping lovegrass,

€. Qrchesella ;nhl;“; Folsom, Habitatsj; moss,
dead _L@aves9 decaying organic mdtteT9 no dats as to ~
economic Importances collected in bermuda and bunch grass.

(2) Iscotomidae

8o BTEbhiﬁtum01lﬂ‘EﬂfVH]a Schaffer. Habltats
e@ﬂaylng organle matters of negative importance; collected
in weeping lovegrass.

: b. Prolsghoma aduag Bacon. Habitalsg leaves,
l saf mold, organic mabté‘r5> no data as to econmomic Importznces
collected in bermuda and weeplng lovegrass.

(3) Poduridae

a., Achorutes armatus (Wicolet), Habitatsy
decaying organic matter: economically important as a pest
in mushroom beds; collected in bermuds and weeplng lovegrass.

b. Achorutes huml Folsom, Habi?a*sg 1,¢;
under fallen deﬂayxng bawh° of negativs i
in bermudé&. <

C, Acarina

Acecerding to Baker (1955) the fauna of this state is
highly unexplored in reference te the sell lnbabiting
species¥t, This made the identificatlcon of those lished
even more difficult,. They have in.m@gt ases besn identified
onlyvtO'genus. These are mostly of the predaceous type.

From the standpeint of economic importance in the

@
¢r¢

field of agriculture the Acarina collected in-the different.

study.areaS'are usually @@ﬂSidered unimportant, These are

those tha+ may be predacecsus on members of both hsrmful sand

”*Tﬂesﬁ clagsifications are those proposed by E. W, Basker.



beneficial specles of Insects as well as thelr eggs and
others that are sconomlc pssts. For these reascng 1t is
difficult to say whether or not scme of the soll Inhsbiting
mites are elther beneficial or harmful.

(1) Ascaidas

2. The spscimen belonging to t©
identifled further mwﬂam&yaaamhﬂ.
‘E ¢

[+]
2
collected in bermuda,

big family was nob
1.’1

o P LY e o
are predacecuss

an, Hablitals

predacegus @m.@uh@%.ditag and small ifnsectss colliected in
bermuds and lovegrass.

[

bo Spinibdells sp

this genus are predaceocus; col
gras8s.e

At least ef bhoge

vedimb@fMaami

{3) Camisiidas
Nothr

in and Loveam

)
g&,—. 288 o

() Cunaxidee

xa taurus (Kv’an -3:»? Vo
s on otner mites and Smwﬂ

s deaf

™ O
wi g

1\awesg predac

oy

collected in all plotse .

(5) Bupsdidae

3. FPepthaleus mzjor «Dug=r;
elover, cabs, wild must and Llup

barley in Arizona, wheal In Oklahoma
in bermudsa grass. -

i‘(-..\

[ s ;,) r)

dé '\1

(6) Galumnidas

S Galummﬂ 8p. Some of the speclss In this genus
as an I{ntermediste host of tapewo: 6o s !
e and 1 VS ELA8E o

0

(7) Hypochthoniidae

£

C’.

oehthonlvs sp. No information; collected
in bermuda and Tovegsr

-2 v 2

I’ )
258 e




(8) Laelaptidae

a. Laelaspis sp. Usually parasitic on
vertebrates as well as Invertebrates., Serves as sz
definitive host for some protozoan parasites of rats and
hamsterss collected in bermuda and lovegrass.

(9) Phthiracaridae

8, Pseudotritia sp. No Informations collected
in bermuda and lovegrass.

{10) Raphignathidae

Habitats; mess, llchens,

8o '- thﬂ‘r‘afh °
bunch grass,

us sSp
straw, leaveu9 collected in
(11) Tetranychidae

a. Petrobia harti (E.). Hablitats plant fesderss
collected in lmvegrasso

(12) Teneriffiidae

2. Austrotenerifflia sp. Their structure
indicates a predaceous habity collected in all plote?
D. Thysanoptera

[}

As a general rule thrips are classed in two differs

groups when considered from asn economic standpeint.

re those that are beneficia

SD

yvet the same speclss may be Injurlous ot times., There are
at least three cases where thrips have been known to

destroy spider mites by sucking cubt the bady fluids (Kelly,
193%) o

* The authors of Acarina speciles are those used by
Banks (1915).
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Since a very limited amcunt of work has been done in
the way of species identification it is rather difficult
to find suitable material to give in regards to habitats
and economic importance. The following were identified
by a specialist¥**,

(1) Phloeothripidae
treesy sogé é%ggﬁggx%ggdsgﬁ oﬁgﬁiggtsgtggg:sg:’gizgggs
and deciducus fruitsg collected in éermuda and lovegrass,

b, Malacothrips zonatug Hinds., Habitats turfs
collected in lovegrass,. ’ ;

(2) Thripidae

a, Bregmatothrips Hood., No informa=-
tiong collected in bermuda and lovegrass,

be E;gnk%inigllg (Perg.). May
be a pest of some fruits in ornlas causes "cat

facing” on apricots and peaches; 1t is known to be a
carrier of some plant viruses; collected 1n bermuda
grassj; the most common species collected on alfalfa in
1954 at Stillwater.

c. Leptogagtrothrips sp. No informationj
collected in lovegrass.

d. Plesiothrips pg{p;e%ga (Beach), Rarely
reported to be injuriousy collected in bermuda and bunch
grass.

€ nggExinxinﬁ spe. No informationj collected
in lovegrass and bunch grass.

**¥*% These classifications are those proposed by
Kellie O'Neill,



SUMMARY AND CONCLUSIONS

An experiment designed to study the effects of
burning three different types of ground cover on arthroped
populations was conducted between October 19, 1954 and
March 31, 1955, Bach of the three areas used had a
predominant cover of elther bermuda grass, weeping love-
grass, or a mixture of bunch grasses, the latter being
blg and 1ittle bluestem,

The purpose for which this work was done was to
study the immediate and delayed effects that burning
ground cover would cause on all arthropod populations in
these areas.

Samples of various typss and numbesrs were baken in
each area Immediately before and after burning. The
arthropods from these were recovered by the Beriese funnel
method. The total number varled considerably 1n the

different plots,  AlL species of scre groups have been

identified (Pages W, %6, 49),

03

Observations made during this experiment seem to

D

indicate that more thorough burning takes place when thers
is some wind to keep regenerating the fire,

S@ii samples to determine the amount of molsture
present werse collected in each plot just prier to burning.
This was done because there is no doubt that penetration of

-

heat into the soil can be correlated to some exbent



with the percentage of moisture present at the times of
burningo However, there wag little difference in the
moisture content in the threes plots so this factor could
not be evaluated.

Maximum temperature readings were recorded on the
surface of the soll in all plets and at varied depths
down to a level of two~inches during the burning peri@d‘

9,

by means of Tempil Stick markings on asbestos shingles,

(i

The bermuda grass had the highest psrcent of ground
cover, a very moderate amount of burnable surfzce trash
and a short stand of grass. When this area was burnsd
sver it was a rather fast fire that only burned the tops
of the grass, This may explain why there was little or
no reduction of arthropods in this ares,

The only orders that were collected in suificlent
numbers in bermuda grass to be of significance were the
Acarina and Collembola., No reduction cccurrsd in thesze

9

ordere either immedistely after burning or when the last
Q49

samples were taken 03 days later.

Results of burning the weeping lovegrass aress showsd

[y
&
[ 5]
&
)
D)
iy
{3}
e
2]

approximately one~hundred percent reduction of
Temperatures sbove the thermsl death point (125 F.)
of most arthropods were recorded in parts of this plet down
to a depth of twe-inches,
A1l arthropods were reduced by 85 percent immediately

by burning bunch grass and by 90,8 percent 52 davs laber,



Burning has bsen shewn to reduce the arthropod
population from 85,5 to 99.8 percent in twe of the three
areas used in this experiment, The results of burning i
these areas with reference to reduction in arthropoed
populations suggest that some correlation exists between
the results obtained and the amount and condition of
burnable material on the soil surface,

Some specificity of habitav for c¢hinch bugs was

noticed which suggests that before burning aress to try

and control this pest a svrvey should be made to detsrmin

the preferred winter quartsrs.

n
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SUPPLEMENTAL LIST COF IDENTIFIED SPECIMENS
A, COLECPTERA*
(1) Carabidae:
a. Badisher pulchellus Lec. Range: Central and

L -nx:mtux.-m P BEW S AT

Eastern Statess collected in bermuda and lovegrass.

b. Carabus sp. Range: U, S. not abundantsy
collected in bermuda grasSse '
Ce ggsnﬁhqa pent zsvlvanAa L, Range: U. S. and

e L.

Canadag caile“ted 1n bunch grass.

do Clivina sv. Ranges Eastern half of the U, S.
COLleuf@d in hefmuda and lovegrass. ,

= Patrobuc sp. Raungs NE U, S, and SE Canadag
collected in the bunch grass and lovegrass areas,

o SLuQQ ophus ochropezus (Say) Rangs: U, 8,
and Canada Rast of the R'*kleso Collec ted In bermuda grasse

Be Tachynra sp. Rangess U, S, and Canadas

colleuted in b@Tmuda grass and bunch grass,
{(2) Chrysomelidaes

uﬁihlamlf.gjbbubd {(Fab.) Range: Edstern

Qo ALLOULOS
half of -the U, S, ”Qflected in all priso

by

@UL@i@ {Ill.) Range: U, S,

2

ko Chastodnema denhl
Collected in all three plots.

Co Diabrmtig@ undesimpunctata bwwsvi

i wbo
Ranges genaralg‘cmllec‘ed in bunch gra ss dnd lavegrass,

d. Haltics sp. Rangs: generals ﬂmilﬁﬂ in
bermuda and iovpgfas :

(3) Curculicnidae

&, Anacenirinug diplanatus (Csy.) Range:
generals collected In bermuda grass.

be Galendra sp. Range: generals collected in
bermuda and lovegrasss

co. LChalesdermus agneus Boh., Range: generals
Midwest %o TeyaS° collected in n bermuda’ ETESS o

*  Classificatlons proposed by the welter,
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Py &
(&) Searabaeidas:

e s o
genarals

o Akasnlus sp.
bermude grass,

distributeds co.

{(5) Staphylinidee:

hY
8. Homoecharsus sp. Ranges Gentrsi U, &,

Coilected in bunch grassa

» ~ T ] &£
b & .h 3’.(:(‘ C: ,,‘ :i.;z o o Jfl

bunsh grass

&

afZ
@0 o

bunch & e
Bs TELONETE ek
(1) Ueshisiidae:

¢ -1
Collented

Co CORRODENTIA

4

(1) Liposcelidaes

.
o o g o
widew J .v‘A—D. % &

- T e

Ge JLDRES
in all thres pists
in all Thres ply 680

D DIPTERA*

¢ A prmoo
o N f‘;'::‘_:’g@ Hey, YIS
o *

collected in bermoda g

uo & ey
. Chan o O

w0

e oo sk Y o = . et @ e 2% e on r sl
% This classification was vroposed by So Co




E, HEMIPTERA®
(1) Wabidae:

whug ferus Linn, DRange: generals
TIUG A ETa88 o

2 o e e o o ¢
RC nge:  generals sometimes

€
WMGinbme@gM@m

{Germ.) Range: gensvals

L

{1

o N g D e o
1) Cicsdeilidacs

TR o 1y
Ranges

@©1Wuct9d

Il e i 7 2 g - 0
{2) Membyseidaes

2
in ¥

Gﬂ

o

3 g iy g @ s i ey ety 3 .Jo
B»(ﬁb.ﬂ.‘ [ é‘\. [RESRA MR ¢

bermuds grasgs,

{(2) Fermicidaes

Ao Ranges .3

Py *)am m )
f G e & S5 o

{Buskl

L I R T K
collected in

v) Ranges genersds

20

i {(Wheeler) Range:

i

b&rmuda and tunch grass.

=T A

04e denbata Meyr. BRange: geneyals
collected in bdw,daa gragss .

€, 8P, Ranges generals collected Iin

bermuds grass.

e

¥k Clagsificatlons proposed by J. H. Young.
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H. ORTHOPTERA*
(1) CGryllidae:

Lo

2 Gzigjus agsimilis Fab., Range: genera
collected in all three areas.

o
-5

(27

'ff@wan+wa7? (Thomas) Ranges
ETrags,
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