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Reports of green bug infestations began coming to the Departmen~ of 

Entomology ot the Oklahom Agricultural and "eehan.ical College during the 

latter part of March. Observations revealed a au.re epidemic in certain 

areas , and presented chances f"or ecological studies. 

At the suggestion o'f Dr. F. A .. Fenton , Bead. of the Entomology De­

partment, the writer began ecological studies concerning the green bug• 

in small- grain fieldB st tueted between Perkins and. Ripley• Okl.ehoma, on 

March 31, 1939. Termination ot the 1nfestat1ona, end -0onaequently of 

the studies . was Maye. 1939. 

This thesis presents data coll&cted by the w:r1ter end L. o. Duck 

who made the field atudiea when the writer was incapacitated,. Since 

numerical relations between green bugs , t hair parasites. and pl."edators 

have not been reported ill l1 terature, this t:tpe of study was made. 

Appreciation of a1d in preparing thia thesis is accorded the follow­

irL_g individuals: 

l.. D:r. F. A. Fenton, 1n charge of thesis . who supervised the i'ield 

s tudies and writing of the thesis• making numerous valuable suggestions ... 

2_. Dr. F. E. Whitehead gave infom.ation concerning the infestation 

in ·other counties, and suggested essenti.al changes 1n presentation of 

data. 

3. Professor c. E. Sanborn aN'orded the writer asistance concern­

ing the history of infestations in Oklahoma. 

4,. L. G. Du.ck mad field studies on days vhen the writer was not 

bl& to do so. 

5. ::r. M .. Maxw 11 provided the writer with data concerning speeit1e 

counties in which infestations occurred , and the extent of damage .. 
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s. Mrs. Elsie Bovey typed the approval copies of the thests. 

7. Mrs .. Marie Fisher assisted in making graphs .. 
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INTRODUCTION 

Toxoptera. g;:aminum (Rondani), of the order Homoptera and :family 

Aphididae, is most commonly known s the "green bug o:f wheattt . c .. 

Rondani ., in 1852 in Ite.ly1 described this insect, giving it the nam.e 

.Aphis fP.lllll!num .. Besides the preViously mentioned common nomenclature, 

we also find "spring g:rain-i,.pbio", "spring grain-l-0use", and "wheat 

lousett used 1n 11 terature-

This pest , which feeds almost exclusively on mmiber o:f the grass 

:f'ern.ily • especially the sm.a.ll,..gra1tui, is commonly conside ed much more 

inJu.rious 1n proportion to numbers than other grain aphids. Secretion 

l 

or a chlorophyll-destroying enzyme is said possibly to contribute largely 

to the economic importance of Toxoptera grapiinum. Estimated loss to 

grains 1n the yenr 190? f the worst green bug ep1demio on record, was 

$15,000,000. In particular areas during years of infe tations, there 

re heavy losses; such was th ca.so of the 1939 spring infestation in 

Kay County., Oklahoma whero oats. wheat , an.d barley crops were destroyed 

to the extent~ an estimated 19,-350 acres., according to Kay County 

Agent , Hutchinson . Reports showed that 33 other counties in Oklahoma 

had green bug outbreaks , destroying an estimated total ot 961095 acres 

or oats , barley• and wheat 1n the State. 

G:OOGRAPHIC DISTRIBUTION 

Recorded distribution ot the {P'een bug includes large parts of 

North America; Eu.rope. Asia• .Africa , and Argentin in South America, 

greatest injury enerally occurring in southern United St-ate ·• Italy,, 

Run~. aouthorn Russi a , and South Africa. .. 

General distribution in North .America includes practically all of 



the United states, the ain-growing rosi,ons of South Canada, and parts 

of Mexico . Greatest damage has al 'leyS boen in the stat.es or tha Great 

Plains Diome west of the Mississippi River. 

OB.TEC'l'S AND PLAN 

Purpoaea of this work are to make 1Jcienti:fic observutions in the 

field regarding inter-relation of the on bug ('l'ox:optera t£!l?:iaum),. 

its chief parasite (LyaipbJ.ebus testacei;ees),, and th chief pred tor 

(Hip:ggdamia conver5ena). Further information ia gathered coneel."D.ing 

these interrelations as e.orrelated with weather conditions. chiefly 

temperature , rainfall , a,nd ind . 

Small-irain fields With the characteristic more or less circular 

spots hol'fing green bug infestation were picked for these studies. 

New features of the-a:e data are that there will be shown a detinit 

numerical relationship during an tnf'eststion of tlte pests. parasit-es, 

and predators, correlated with weather. Heretofore there h ve merely 

beon goo ral.ized statements concem1ng the prevalene of the pests,. 

pa:reaitea, predators. end the W"Gather oonditions. 

REVIEW OF LITERATl,1RE 

History ot Toxoptera fE8llliµum Outbreaks in Oklahoma 

Distribution of' infestations in 18-90• 1901,. and 1907 are d1~cuased 

by Webster and Phillip (l?): 

l.. In 1890 and again in 1901, the green bug did eonaidorabl& dam­

age to oats and wh. t, occurring, during 1890• 1n the regions of the 

present J"aekson, Tillman,. Cotton, J'ef'fe.rson,. Stephen.a, C 

Creek, Payne, Lincoln, and Ok:t'uskee counties. 

che; Kiowa_. 
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2. .Areas constituting the prasant Ottawaj Craig, Major, Garfield., 

Kingfisher, and Lo counties had an outbre&k in 1901 .. 

3,. The worst green bug epidemic in history occurred in 1907, dur-

1ng which the peat was epidemic in prae~ically the entire state of 

Oklahoma, not being epidemic in all or parts of Cimarron. Hamon. J ackson. 

G.reor. Beckhem, Roge1· Mills, Ellis,. and Texas counties .. 

Kelly ( 9) gives a more or less eneralized account of this pest 

du.ring tho spring or 1916,. giving the infom.ation that v,ow.d suggest its 

occurrence in numbers in Key• Grent., Garfield •. Kingfisher,, and possibly 

o-ther bordering counties. O. E .. Sanbom,- Professor »neritus or Ento-

mology at Oklahoma and M. • ve 1:f'ies the statement o1' counties showing 

infestat1QD.a in 1916 .and adds Noble and Payne counties to the list. 

Sanbo.rn. further stated that the infeatat1on a:ppar~ntly be-an from eggs 

hatching in AU'alf'a County.,_ a northwest wind carrying inged forms to,.. 

ward the aouthee.st. 

A heav:y inteata.tion during 19211n Oklahoma, Logan, Noble• and 

Tu.ls counties s reported by Hyslop (8). 

Very min.or outbreaks must have occurred in small seotions of 

Oklahoma. in 1926, because li teroture mak&a roforenee to suah es occurring 

in the northern part of the state, but no derinite data have heen round 

as to counties in whieh infestations occurred. Pr-esumedly these were 

such s Kay •. G:rant1 Garfield. and Noble, but thi.s is not definite* there­

fore ie not sbom 1n Fig.. l .. 

Hixson { 5) reported Noble-. Kay• Kingt'isher, Major• .Logan. Caddo, 

and Nowata co1mt1es as areas o'£ outbreaks in l934 .. 

Fanton {4) reportod .1nfestat1ons in Caddo, Kiowa., Comanehe• Tillman. 

and Cotto.n counties 1n 1937. 
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During the spring of 1939; possibly the most complete check on green 

bug 1nfest-a.t1on areas 1..'1 the history of Oklahoma was made. This check 

inoluded an aerial survey by Dr. F. E .. Whitehead end questionnaires to 

County Agents. The total number of cOU11.ties in hich green bugs did 

damage was 34, heaviest being in Kay, Noble, Tulsa, Rogers . Creek, 

Osage, end Garfield. Other counties are in~ioated 1n Fig. l which shows 

th1;t counties in which there havo been rather ep1dam.1c green bug infe-a­

ta:tions, and the years o:f occurring. 

T8tn:parature Effects 

9mera.1. Accord.ing to Sanborn ( 12) • "I:t • when winter weather 
breaks,, we ha-ve a spring w1 th teml)i&:ratu.res :renging not lower than 
50 degrees F., lilean, the prospects will be in ou.r favor because 
the parasite will control the gr&en bug before it can became 
serious." "If, when cold weather breaks. the temperature fl:uctu­
ates above a.nd below 50 degrees F •• mean , the green bug will do 
severe damage because the parasite will be more or less inactive 
and u.nnble to nru.l ti ply rapidly. The grgen bug, under sueh con­
ditions,: will be able to develop and multiply rapidly." 

Green. Bugs Speeif'!oally. English {3) observed green bugs in Okla .... 

hatna g1 v1ng birth to young hen the t911peratu.re was bel-0,., :freezing. 

Sanderson (13) ste.tes that g.reen bug de-velopment takes place at 

1.65 degrees c. (34.97 degre~s F.), mean. the critical point (death) :tor 

the pest is - 8.33 degr es c. (17 degrees F.)~ and reproduction mey actu­

ally take place at a daily meen of -7.8 dagreos C~, being frequent at a 

daily mean of O degreos C. 

Wadley (14) found that green bug development occurred from? degre83 

c. (44.6 degrees F.) to 33 de·rees C. (91.4 degrees F.). being most rapid 

at about 30 dagreea o .. (86 de reee F.). and maximum reproduction was at 

a:p:pronmately 22 degrees c., (7l. 6 degrees F.)... Green buga are quickly 

kil.led at 15 degroes c. (5 de es F.) or as high as 42 degrees C. 

(107.6 degrees F.}. At temperatures less extreme yet still abeve or 



below the range of development, death was slower. Wheat and oats were 

observed to be unsatisfactory food after the heading stages~ 

Observations by Wadley (14); i.n. a greenhouse eompartment heated 

accidentally over 100 degrees F., were that So..'ile green bugs on oats grow­

ing in a flower pot standing on soil• left the plants and clustered on 

soil under the pot . · In an.othe'l' caea, in a cage ke:pt at 40 degree& c., 

the aphids left the plants tor the soil; when the soil became dry,. they 

returned to the :plants,. Heat avoiduc.e is suggest as a feature ot 

their behavior, and may possibly be related to their root- inhabiting 

noted in hot climate.a. 

It was :round by W&bster a.nd Phillips ( l '7) that th& maximum number of 

young produced bye. single a.late green bug was 44 and the minimum was 10. 

with an averaee o'f 28. The maximum number of yoU'll.g produced by a single 

a:pterous green bug was 61 e.nd the minimum. was 4, u average of 34 .. 25. 

To understand th.e rapid in.crease in numbers o'f green bugs, tb.e :fol­

lowing observations oi" adley (14) together with previously mentioned 

reports give valuable 1nfounation: 

l.., Wingless :tamales occur .most abundantly and constWJ.tly .. 

2., Winged fameJ.as produce nearly all wingless. while wingless :pro­

duee both winged and wingless. 

3. Nymphs go through 4 instars in about l week of' summer t .empe:ra­

tures.. Advanced embryos occur in lat,e fourth instar nymphs. 

4 . Apteroua :parthenogenetic fem.ales may begin reproduction within 

a few hours after the last moltt need females usually do not reproduce 

until 24 to 48 boure after the mol~. 

!,Parasite (Lysi"Dhlebus teatace1pes) Cresson. Sanderson (13} atat.ed 

that development takes place in this parasite at 4 dei!;;I'80S C. (39.,2 
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degrees to 41 deel'ees F,. ). • ilthougb. development may take pla.ce at au.ch 

low tempera.tu.re,, avidonoe shows that it is not active at sueh a low 

temperature, that is, it has little or no effect ill control o1: the green 

bug. 

Webster and Phillipa (17); "Probably the whole secret or these 
disastrous outbreaks ot To:xoptere lies in the fact that this :para­
site is not active in a temperature much below 56 desrees F • • 
wh1le1 as has alr dy been shown, the a.phis egins to reproduce 
in a temperature at or slightly bglow 40 degrees F., a probable 
dif'f'arence of at least 15 desrees. 11 

Phillips (10) reports that this para.site reproduces parthanogeneti­

aally, wh1 faet :furthera 1 ts a bill ty as a pa.ras1 te. 

Rainfall and Humidity Ef~ects 

Wadley (14} stated thut in Texas , Oklahoma, and Kansas , winter end 

spring ra1n:fall in the f'our most serious g;t"een bug years haYe been about 

?Lormal or a 11ttl.e bela '11 never much above. During fall and winter of 

1926• green bugs were widely distributed over Oklahoma, southern Kansas, 

and northern Texas, but heavy rains :f"ell in January snd again 1n April 

111 northern Te:xa.s and southern Oklahoma,. damage not developing th~ra .. 

In southern Kw:isas. n-0rthern Oklahoma, and New Mexico, it remained dry,, 

and injury es severe .. 

Equal re.ins probably have stronger eont:ro111ng action in. cool then 

in wann. weather,, because losses ere replaced by reproduction more slowly 

when cool, (Wadley {14)). 

Headlee ( 5) J.Ound that Toxoptera qaminum ms little affected by 

relative humidities ranging from 37 to 100 per cent. adley (14) :fur­

thers this belief with ·the statement th.at sap-i'eeding insects evidently 

are not affected directly by the amount of' htmlidity; the indirect results 

of suoh are in connection with preeipitation and food supply. 

7 



Field Preparation and Time~ Planting 

Bilsing {l} suggests that early sown wheat affords good :protection 

f'or green b and therefore should be avoided whenever possible. 

According to I abater (16), sel:f sown grain should be destroyed by 

graz.ing 1n late autumn or early winter, as th1s measure will destroy the 

primary breeding grounds of green bugs and Hessian flies. 

Good fanning,_ sugga.sts :Ebgl1sh (2), 1s the best method kno'Wll to 

les .. en the ravages of this pest; auoh would include rotation, ma.nu.re, 

legumes, early deep-:plo.win ,. and good seeds.. Also he observed that th 

green bugs were e.a plentiful on rank ·he t aa other* but thrifty rWJk 

wheat did not sucO'Ull'lb. 

Time 

This study began March 31., 1939 and continued at desig;r:uited inter­

vals through May 8 6 1939.. The observations were me.de and r ecorded on 

the dosigo.ated dates between 1:00 and 5:00 P. M .. 

Plac~ 

Small-grain f'1elds, 1n:f'ested with the green bug, situated near the 

highway between Perkins and Ripley were chosen as atudy f'ields. Fields 

occurring near thase were investigated as to varietY' of grain and times 

of planting. 

Weather Conditions Th.iring the 1939 Infest t1011 

Near Stillwater, Oklahoma 

Weather data were obtained from the United Stat•s Weather Bureau, 

Wahlgren (15) Fi gs. 6 to 12 inolu.sive each show daily maxilru and 

8 
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De-camber o'f' 1938 was warmer than average and was abnormally dry •c 

on~ 0~42 ineh of rain. There ware only a few days. with mean tempera­

tures below season.al normal. Subsoil mo1ature was reported deficient 

ovar th ata.te as the month eloscd., Only 1.-75 inches of snow fell,. 

~his total being deposited on two s&parated days . 

10 

J'anuary wa very warm com.pared to the normal and al.so had above 

average raini'all , :3. 42 inches. Snow fell on three scatt ered days, giv­

ing a total of 2.25 inches ~or the month. Prevailing wind l'ISS from the 

southwest .. 

F$bruary s little below n¢:rmal tem.peratur. , and rainfall was 

at a minimum, 0.81 inch, as well e.s was snow. 0.5 inch. 1n one day. 

Southwest wind prevailed. 

March temperature was slightly above normal and rainfall was con­

siderabl y below normal;, 1.09 inches.. Southwest wind prevailed. 

April was cool, being only sli ghtly above nonnal temperature. 

Rain total ot 3. 64 inch.e-s was slightly below normal, but occurred on 

three consecutive days. Rain occurring on April 4 , 5, Sl'ld 6 waa 1.44, 

l.70, and 0. 50 inches respectively. Important is the :fact that these 

rains were particul.arly heavy, not slow showers .. Southwest wind pre­

vaile . 

The first eight days of May ere consistently waJ.'m~ no rain fell 

until the night of the 8th. Southwest wind prevailed during these 

days . 

Progress of Infestation 

Reports of green bug infestations in small- grain fields were eing 

made during the latter part of March. Infestations were said to be 

present in Pontotoc ,. Murray, Payne •. Logan, and Kay counties , heaviest 



being in the l.atter coun:i;-y. Final check in Oklahoma disclosed 34 coun­

ties had 1n..festations (Fig ... l); ccording to J". :M ,. Maxwell,. Assist-ant 

Extension Entomologist-,. Oklahoma A .. and M. College-., 

The 1n:feate.tiona between Perkins e;nd Ripley, that were studied, 

were rather heavy March 31 when the w:r1ter• s studies began, gradually 

increasing until -about the mid<.ll ot Aprila at which time the parasites 

and :predators, nided by :f'avoreble temperatures, effected cons-iderabJ.e 

daCTease in the nuro.bers of green bug... .. T"nis decrease continue'd until 

May 8 , at which time no green bugs -a.ould be found in any of the fields 

studied .. 

Tb.ere were., however-. small ... grain fields which we:re nesxly oom.­

pletely destroy d botore Mt:\Y 3_.. one or these being plow undar and 

planted in com on W.ay 6.,. 1'h1s particulal' barley field would not have 

me.de d .. cent pasture at the time it was plowed under. The thre.e ot-her 

sraall-g:rain fields lcno1ffl. to be plowed under eru.-ly were e.ll in barley, 

no fields ef wheat o.r oats being so n1'e-erted that such be necessary" A 

general consenBW3 of ovinion of fanners in th area of th study fieldz 

revoo.l. that e. great de.al more injury was done to barley this yes.r ttr..an 

to wheat o-r oats. 

TECHMIQUE 

ll 

In the six greon bug-infested ,small- grain fields et.ween Perkins 

and Ripley, Oklahoma, mie.h were chosen for study,,. mor or leas cil u.lar 

areas of greQD bug infestation \ll$ro locatedi i"ive such areas ere st ed: 

of1' in each field axc:ept Field No .. 1 ., where only three such areaa were 

located .. These stake were placed at oint betwi en the llants which 

had already succumbed to the attack and those which were heavily 
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infested• but upright and alive. Each field was numbered, facilitating 

the keeping of data by field number instead of extensive description of 

loaation. eh point (circular are of infestation) staked orf in e:ach 

field wae also numbered. 

From ea.ch point in each field 1 random samples of' green b s were 

taken by placing samples of infestation (on leaves) in vials of alcohol. 

These were brought to the laboratory and observoo under a. binocular, 

making counts of the relative numbers of alate and apterous (whether 

paraai ti zed or unpa · si tizod), end pa:rasitized green bugB. Peroentages 

o:r these toms wer cal.cul ted fro., these data. 

Numbers of lady beetle (H.1:pDodamia convere;ens Guer. ) larvae; pupae. 

and adults ware recorded at two l ocations in each of the infested points 

studied. These data waro later compil. d for each fiel.d to arrive at an 

avera~e number ot particular f'orm per three feet of plants •. 

An additional type or tudy was not begun until April 13, 1939, at 

which time an ettem;pt to detennine the percentage of een bug-infested 

leaves was made . These eotinua.tea were made by tak1ng 50 r&1do host 

plant leaves and counting t e number of leaves with green bug colonies 

on them. Such counts were made at oach infested point studied as to 

per cent infested in inner, middle, and outer rows. Inner row con­

sisted of tho e throe rows whieh might be next to euccUillb to the green 

bu_g ttack (those which were still upright1 but most heavily infested) . 

Middle rows were the next thr e out from. the inner rows, and the outer 

rows were then xt three from the middle . A diagrammatic sketch (Fig. 

,10 may better show these regions. 
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'l'ABt.JI: l. ECOLOGICAL STUDY OF THE GREm BUG, ITS PARASITE (LY'S~$ 
~llfSTACEIPES)• A.11,ID ITS PREDATOR (HtPPODJ;MIA ~G»l-$} 

IN FI11!LD NO. l, PAYNE CO'ONTY, okiJiifoM:.A, 1939 

Pereentage Av. N€\l,. Lady Beetles Percentage 
Green Bugs per ~ Feet. ot Plants l.aave.s In.i'ested 

.Inner Middle Outer 
Date Al!\te i>aras:ithmd La.rviae Pupae .Adults rows rows !'QW.S 

3,-.. 31 R .. 6 1, .. 1 l.5 .. 0 0.0 0 .. 5 
4-3 3,.9 7.7 24.0 o.a 1 ... 0 
4-$ 8 .. l 10.21 14-.0 1.z 1.0 
4,..1'} 8.,6 e ... s 37,,·0 a.J. l.J 
4,...8 ll..,4 1.0.,6 22.0 a ... o 0.7 
4-,.lO 1011'8 9 .. 5 19. 0 25. 0 0.5 
4-ll. S.-5 2. .. '7 .:u.o 25.~ o.s 
·4-.1i 14 ... 8 :$.9 16 ,. 0 35 .. 0 ;Q ,. 5 
4-15 10 ... 0 2-. 4 e.o 26.Q 0 ... 3 '7$. 0 32,.9' 3.,3 
4,..14 '9\,5 5,.1 6.,0 21 .. :0 0 ,. ? 75.5 30.0 4 .. '7 
4,..15 6.4 6 .. 4 2.$ 15.,.0 l -. 8 $6,,.Q: 50.,7 3. 3 
4-18 7,. i 7,.4 i .. t 16.0 7. 0 20-. ? 13.3 2 ... 0 
4-1.9 9,. 5 10 .. 1 1 .. s 12.0 3 .. 0 26. '7 8 . ? L ... 5 
4~ao. 8.'7 l0 . 9 1 .. 7 12.:7 :i. 5 31.3 12...,7 2.7 
4-21 e .. o l0 ... 4 0 ,. 7 s.e 3 .. 7 22. 7 s.o o,. '7 
4-2:3 9 .. .S 1o~s '&.l 6 ... , 1~1.. 1 19. 3 6 •. 7 l .. 3 
4-24 10 • .2 10 .. 6 3,,..6 16,.6 4~5 25 .. 0 9 • ..3 4,.0 
4,..25 10.5 10,.,8 2 .. ? s ... 7 22 ... 6 25 .. 3 10,0 0.,7 
4-,..26 l.2.3 18 ... '7 Z,.7 5.,2 22 .. 8 24,,.0 7 .. 3 L. -3 
4-27 11-2 24,.8 2 .. 2 s .. *7 l5. 0 24. .. ? ?.3 2. 7 
4-28 ll. 8 31,.,2 l. .. 7 5. 8 u .. s 15 .. 3 io .. o 4 .. 7 
4-:.30 11 .. 3 43..,2 2.2 2,,8 u .. o U.3 S .. 7 2.7 
5-1 lZ. l 60,..Q o .. s 2. .. 2 '7 .. 3 5 .. 3 2 .. 7 o .. t 
5-2 10 .• 7 59,. 5 L2 !.Q 6.0 2,/7 0 ... 7 o.o 
5 ... 3 9. l 56 ... 4 ·0.3 LO 3-..0 2.7 0,.7 o.o 
5-5 5 .,5 38 . 3 ·0.,3, 0 ,. 7 2. 5 1.,.3 o.o o.o 
5-8 1· lQO 0 .. 2 0 .. 2 l . Z o .. o o.o o .. o 
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·TABLE II . ECOLOGICAL STUDY OF THE GREm .BUG~ ITS PARASITE (LYSIPHLEBUS 
TESTACEIPF.S) t AND !TS PREDATOR (HIPPODAMIA CONVERGl\NSJ ' 

FIELD NO. 2" P.AYNE COUNTY s OICLAHO~.A, 1939 

Percentage Av. No. Lady Be-0tlea Percentage 
Green Bt.igs per 3 Feet of Plants Leaves Infested 

Inner Mi ddle Outer 
Date Alat e Parasitiz-ed Larvae PQ.pae Adult:, rows rows rows 

3-31 3 . 3 10.3 6,.6 o.o o .. o 
4-3 11. l 20 . 9 17. 7 6..,6 o .. o 
4-6 ll. 3, 2.3 .. 4 s.o 3 .. 2 o.o 
4-'7 8. 0 25. 7 l8. 7 6 . 4 0. 2 

'9 . 4 25. 3 16 . 4 5 . 8 O., l 
4-lO 9. 5 31 .S 18. 6 20 . 1 0 . 2 
4 .... 11 8 . 6 24. 4 14..6 20. 5 0. 6 
4 ... 1-2 '7 . 4 29 . 6 6. ~ 15. 8 O. l 
4-13 3,,. 4: 28. 9 5 .. 3 23.6 0.1 87. 2 55. 2 11.. 2 
4-14 3 27. 7 3 . 0 22 .• 4 0 .. 6 87. 2 56.4 16. 0 
4-15 4 . 7 33 •. 4 1. 8 20. '1 0 .. 6 33.8 20 . 4 5. 0 
4-18 5 . 0 62. 0 2. 2 '14.l 2. 2 13. 5 9. 2 3. 6 
4-19 2 . 3 · 69 . 8 2. 1 1 . 9 1..4 16.0 12 .. 0 4. 4 
4-20 3. 4 57. 5 1 . 7 1~.o 2. 5 19 . 6 10. 4 2. 0 
4-21 3 . 9 61.. 5 o. '7 9.0 3. s 14. 0 9 . 6 2 .0 
4-23 5 .. 3 57 .. .3 1 . 5 5 . 0 5.1 13. 6 7.2 0 . 4 
4-24 5. l 50. 6 2 .. 7 1!3. 6 3 . 0 12. s 5 . 6 1 .. 6 
4- 25 5. 5 66 .. 9 2. 0 5 . 4 6. 1- 14 .. 4 4 •. 0 0 . 4 
4-26 7. 4, 66. l 2. 3 5. 5 6. 7 14.0 4. 0 o.o 
4.-27 7. 4 62 .. 9 2. 4 6 .. 7 12. 8 l.2. 0 5.6 0.8 
4-28 a ... 9 67 . ? l . 3 3 . 7 l Q. 4 '7. 2 2.8 o.o 
4-50 7. Q 66. l 1. 2 2. '7 8 . 9 6. 4 2 . 4 o.o 
5-1 ll. 3 · ?l .. 6 0 .. 8 0 .. 9 3. 3 2 .. 0 O. G o.o 
5-2 9. 4 64. 5 0.4 1 •. 4 3-. 9 0 . 4 o .. o o.o 
5-3 ? 100 0. 2 o.s 2 .. -8 o.o o.o o.o 

5 - 100 0 . 2 0. 6 1. 9 o .. o o.o o .. o 
5- 8 100 o.o 0 . 2 1. 0 o.o o.o o.o 
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TABLE III. F.COLOGIC.flL ST'uDY OF Ti:IE GREffi BUG, ITS PARASITE (LYSIPELEBIJS 
TFSTACEIPES}, AND ..ITS PREDATOR {HIPPOD.AMIA CONVERG:fflS) 

IN FIELD WO . -. PAYNE COUNTY• OElJ~:la?. 1939 

Percentag 
Green Bugs 

Av. No . Lady Beetles 
per 3 Foat ot Plants 

Pereentc.0 e 
Leaves Infest 

Inner .Middle Outer 
Date Alate Paras1 tiz.ed Larvae Pupae Adults rows rows rows 

4-3 5.2 o.o 12. 5 0 . 5 O· .. O 
4-6 6. 2 1.a 5.5 0 . 5 o.a 
4-7 7.0 2. 1 1 .. 4 l.2 o.o 
4-8 4. 5 2.5 3.4 2.1 0.1 
4-10 3 .. 9 3. 8 2 .. 7 3.,6 0.2 
~11 5 .. 3 2. 2 2.9 5 . 4 0 . 5 
4-,.12 17.l 4.5 2.3 8 .7 0.1 
4--13 3.3 4.5 1 . 2 9.2 o .. o 46 .. 0 26 .. 4 lJ..2 
4-14 3,.4 2.7 0,.9 9. 6 o. 48. 4 25. 6 s.e 
4-l~ 3. 3 9 .. 0 0.9 9 .. 5 0.7 40.0 21 .. 6 .. 4 
4-18 4.5 12.'7 l . l 8.S o. '7 28. 0 . 8 8. 0, 
4-19 10. 2 9.6 l . 5 5.5 1.. 2 30 .. 4 18.8 10.0 
4-20 10.5 ll..,8 1.5 6 .. 6 l . 4 53. 2 17.2 6.0 
4-21 9. 5 19.,0 .l . O 4 . '7 1..6 28. 8 16 .. 0 6. 4 
4--23 6. 9 16 . 0 0 .. 8 3. () 5. 3 30. 0 16-S 7.2 
4,-24 ~5. 7 11.8 0 .. 8 3 . ? 8.0 32,.0· 18. 8 6 .. 0 
4-25 7.0 22 .. l 2. 9 5.,l 10.2 31 . G 16,.0 a.o 
4-26 8 . 3 26.l 2.,7 4. 8 10. 0 32.4 15-. 6 5 .. 4: 
4-27 17. 9 29 . 5 2 . 5 4.8 9.9 32.8 17. 2 8. 6 
4-28 9 . 8 37.l 1 .. 3 3.7 ? •. 5 31. 6 18.4 4 .. 0 
4-30 10 .. 8 47.4 l . 5 2 .• 5 5. 8 22.a 14. 8 4,.0 

l 10 .. s 58.3 1..0 3. 2 5. 0 14.4 9"2 2. 8 
5-2 a.a 54. 0 0 . 9 2~3 4. 3 6 . 8 4. 4 l...2 
5-3 8 .. 2 60 . 5 0 .. 6 1 .. 7 3.4 2 .. 8 1 . 6 o.o 
5 .. 5 6.2 37 .. 5 0 . 3 l . 2 3.,0 2 . 0 0 . 4 o.o 
5 ... 9 2 ... 5 68.3 O.l 0 . 8 2 .. 2 l.O o.o o.o 
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TABLE IV.. ECOLOGICJd. STUDY OJ!' THE Cl'Rm-J BlJG• ITS P.ARASITE (LYSIPHLEBUS 
TESTACEIPES) • J\ND ITS PF.1.--Tu\TOR (HI PPODAlJIA CO?i.'VERG!NS) ~ 

IN FIELD NO. 5,- PAYNE COUNTY I OK!.AIIOMA, 1939 

Percen. tage Av .. No. Lncly Beetles Percent ge-
Green Bu.gs per 3 Feot ot Plants Leaves In.tested 

Inner Mid<Ue Outer 
Date Alate Pa:rasitized Larvae Pupae Adults 'If rows rows 

4-3 4. 3 9.6 11. l 12+9 o.o 
4-6 4.4 10.3 ?.5 2. 2 O. l 
4-7 3 . 9 8 . 8 5.6 5.,4' 0. 2 
4-8 5.7 5.1 6-..2 8 .. 17 0.2 
4-10 10.0 6 .. 3 6.-1 9.1 l .l 
4-11 7. 4 3 .. 7 1·1.6 20.e 0 . 6 
4:-12 io. 2 2 . 4. 2. 3 21. 2 1 .1 
4-13 ll. 3 10 .. 6 o.a 18 .. l 1 .. 0 60.4 3l. 2 7.2 
4-14 8 .. 0 15. 9 l.l 14. 4 l.8 55,.8 34-.. 4 9,2 
4-15 5.!'l 19. 5 1 .. 2 9 . 8 3.6 49.2 29.~ 12.4 
4--18 4.,5 46. 5 0.9 '1. 2 4;7 38.0 15.6 5.6 
4,-i9 U . 3 30,7 l .l 8.1 2. 3 38.0 17 .. 6 a.4 
4-20 8 . 4 47.6 1.0 6. 8 3 .. 2 36 •. 4 19.2 4.- 8 
4-21 8.? 41·. o 1.1 6. 5 3. 4 32. 8 20. 0 3., 2 
4-2$ ? . 4 46,.9 1-.3 4.2 5~5 29.6 15.6 5.2 
4-24 ? .. 5 45. l 2.0 4 .. 4 6.2 25 .G 15.B 2. 4 
4-25 7.4 50. 0 2 .. 2 4 . 9 6. 4 24. 4 12. s l .. 2 
4-25 8 . 9 52. 6 2.7 5.7 ? . 3 24.,0 15.2 1.6 
4-27 10 .. 3 52,. 9 2 .. l 4.9 7. 9 29. 2 14 .. 8 3 .. 6 
4-28 10.s 58. 9 o.7 2~3 5.-l 13. 2 7,.6 l . 6 
4-5() u .. e 64.l l . l 2 ... 1 5,2 11.2 7 .. 6 l.6 
5-l 10.'7 69 . 3 0. 5 1. .. 2 a.s 5.6 2. 4 o.o 
5-2 9.l 65.4 0 . 5 o •. 9 2.e 3.6 0.,4 o.o 
5-3 7.4 58.0 o.o 0 . 4 1.5 1.2 o .. o o.o 

5 5. 5 41. 5 0.1 0~3 l.2 0.4 o.o o.o: 
5-8 ? 100 o .. o 0 .. 1 0.5 Q,() 0.,Q o.o 



TABLE V. ECOLOGICAL ST"uDY OF THE G!IBEN BUG, ITS PARASITE (LYSIPffLEBOS 
T.ESTACEIPES) , A.~D ITS PREDATOR (EIPPODAMIA COI'lVERG.ENS) 

nr FIELD no. 6, PAnrE COUNTY,. OKL.MIOMA, 1959 

Pe-rcentage 
Green Bu.go 

Av. No. Lady Beetles 
per 3 Feet or Plants 

Date A.late Paraa1t1zed Larvae Pupae Adults 

4-'7 3 4 1 . 0 7.6 2. 5 0 . 2 
4-8 3.9 1.4 12.9 2 .. 8 0 .. 3 
4-10 . 3. 9 l . 6 8 .. 9' .10.3 O.l 
4-ll . 3. 4 1.6 6. 8 .13.0 0.3 
4-U . 7. 9 3.6 s.o 15.0 0.2 
4-15 . 9. 7 3 .. 0 1 .. 5 l3.4, o.o 
4-14 . 10.3 4 .. 1 1.2 14. 7 0.,3 

15 . 9 ,. 7 6. tl 1.5 13.8 0.8 
4-18 . 5.7 4. 4 3. 0 10. 0 1. 5 
4-19 . 11.4 4. 2 1.9 6.a 1.5 
4-2.0 13.8 4 .. 2 2. 6 5 .• 8 2.1 
4-21 l.4 .. 2 7.8 1. 0 6,.4 2 . 2 
4--23 ll.2 ll.8 1.9 7. 0 4. 9 
4-24 11 8 10. 5 2. 4 6,.0 6. 4 
4-25 10. ? ll.3 1 . 5 6. ? 4.7 
4-26 . 7.0 18~9 l.9 4 •. l 6.,3 
4-27 ? •. o 25. 9 3.2 5,.1 '7 .3 
4-28 8 . 6 35. 3 0,.7 2. 6 6. $ 
4-30 10 .. 7 46 .. 4 1 . 0 2 .. '7 4. ,.5 
5-1 9. 9 6.5.0 0 . 7 1 .. 4 3. 2 
5- 2 9 . 7 57 .. 8 0 . 4 1.0 !3. 2 
5-3 s .• 2 50.0 0 . 3 o.s 2,.5 
5-5 3. 9 36. 5 0.2 0.4 l .. ? 
5 ' 100 o .. o 0.2 1.4, 

Percentage 
Leaves Infest d 

Inner ddle Outer 
:rows rows rows 

65.2 29.6 5. 6 
64. 0 55. 6 8~0 
49.2 30 .. 0 G.4 
31. 2 15.2 2. 4 
30. 4 16.0 4.4 
28. 0 16.4 3.2 
26. 6 12 .. 8 B. 4 
20. 0 8 .8 1.,6 
17.6 s.1 o.a 
23. 2 9. 2 
21. 6 1a. 4 o.s 
20 .. 0 12 .. 4 1 .. 2 

5. 6 1.2 o.o 
:1.2 0. 4 o.o 
1.2 0,.0 o.o 
o.a o.o o .. o 
0 . 4 o .. o o.o 
0,4 0,0 o.o 
o.o o.o o .. o 

lB 
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Preparation of Fields. Time and Kinds of Grain Planted 

Preparation for sowing winter barley and wheat includes 80.l'ly 

plowing to allow complete settling of soil and cons quent 1.mprovem.ent 

of its water-holding paeity. Failures many times occur when either 

of these ins be planted on new plowed ground. especially when a dry 

season followed. Plowing again and double disking are adVised just be­

fore planting.,. 

Field :r-ro. 1 was plow d 1n August, disked and harrow,ed once, end 

planted with smooth- head (beardleas) barley d ring the first eek o'.f 

October. This crop was approximately 5 per cent destroyed by green 

bu s1 no more damage occurring chiefly because of a very good stand of 

healthy plants. 

In dir ct contrast to Field No . land lfiel~ No. 21 was a field o~ 

whoa.t (Red Currell) directly acrosa the highway ast of Field no. 1. 

This f'ield was plowed in J"uly end a.as.in in October. Disk g and har-­

rowing preceded the planting which occurr the first week or Nov her. 

Frequent observations in this field disclosed no dama~e at all, only a 

very few green bugs ever being found on any o:f the plants . 

Field No .. 2 was plowed in August, but crab grass and oa.ts were 

prevalent around the edges, leaving ~uitablo boats for the green bugs 

during the summer. During the first week of' October., the fie was 

disked and haTrOWed and the wheat (Red Currell),. obtain .from tho same 

shipment as the Red Currell prertously mentioned, was planted shortly 

after. This wheat was about 20 per eent destroyed by the infestation. 

Field No. 3 wa not p1mr$d until late September and disked and 

· harrowed shortly after. Smooth head (beardl.ess) barley was planted the 

first week of October. This field was readily succUlllbing to th 
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bug attack during the month of ?:arch,. finally being practically destroyed 

by April 3, at which t1!ne it was plowed under,. being planted in eo:rn on 

April. 6. Loss in this :field, of course, was 10-0 per eent .. 

A very good dem1>nstration of' oo rect so11 preparation and cletm 

culture 1s shown by the contrast in results of Field No_. 3 and a. barley 

field directly north or it• only a highway separatin the two. This 

tiald was prepared and planted by the same man who prepared and planted 

Field No .. 3; the seed used was the same variety and :from the ea.me souree 

as that use.a. in It'ield No .. 3., The only difference in preparation of this 

field was that it was plowed in 1uly; other preparations and planting 

were done the same da,,ys as Field No . 3 . 

Prevailing winds we.re from the southwest, which fact gives room for 

be.lief that the win,.,.ed forms 0£ the heavy ini'este.tion to th.e immediate 

south would mi ate Ii th the wind to the field to the north. This fact 

was somewhat true• but the nun1bars ot green bugs were at fl. minimum. be­

ing abl.& to do no noticeable damage in the more thrifty growing barley. 

Soil conservation of moisture , producing healthier plantst and clean 

cultivation to do away 1th the green bug breeding places are undoubt­

edly responsible for this phenom.en:on observed. 

Field Nfiw 4 was plowed in J"ul,y and again during the· first week oi' 

September. after which it was double disked and harrowed. Whet (Blue 

Stem} was planted by about September 10. Apparently this f ield was 

prepare weJ.l• but closer observation revealed volunteer oats plants at 

t he south edse of the .field, directly south of the in.fasted area-. These 

plants may have harbored the green bu.gs, later going to the younger, 

more tender wheat . Dama••e to this 1'1eld was about 8 :per cent . 

Field No. 5 was plow:ed in August , disked and harrowed., and planted. 

• 



1n wheat (Blue Stand about September 22. Damage in this f i eld s 

about 5 per eemt . 

Field No. 6 wa.s pl owed in July, disked and harrow 1n September• 

end plant in bearded barley the first week of October. Damage was 

about 5 per cent . 

Some more data were collected from tanners in the vici nity of the 

atudy fiel ds . Ini'ormation concerning these four fields f ollows: 
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l . A field was pl owed in July• disked twice in latter September 

and the f irst of October, and planted in beardl ess barley Oc.tober 6 an.d 

7. The point to be O\lserved is that the field was l')lowed only once, 

this being early~ also, it was planted early. The crop wa.s co..mpletely 

lostr the few spots of remaining injured plants af~orded a little cattle 

pasture. 

2. An<>ther .field nearby ~s plowed in August , disked one.a in No ... 

vember, end planted to beardless barley (from the some source as the 

field Just mMtioned) a.bout November 15. No damage was observed 1n 

this fiel d although there were a f8Vf green bugs present. 

3., Wheat was planted during latter November in a plot immediately 

aouth of the heavily infested barley field Just mentioned. This field 

had been plowed in 1ul.y and again in Novem.ber, and disked and :C.arrowed 

in November. No damage was observed. 

4 .. The only ease known of control measure attempted against the. 

pest• during this infestation a reported by one :fanner who, upon ,ob­

serving a few heavy infe tations in more or less circular ueas in his 

barley field about the first of April~ harrowed these areas well and the 

infestation stopped, no more damage · pparently occurring than t hat al­

r eady aoeomplished before the harrovrlng. 



Infestation in Fields Studied 

By detennining the p$roen.tage of leave infested• the :method wa 

discussed und r the technique procedures. the amount of infestation in 

eaoh field was comparatively arrived at (Figs. 6 to 10 inclusive). 

Such data we.reg thel'ed in each f1e.ld between the dates of March 
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13 a.'nd May a inclusive. Figs .. 6 to 10 inclusive sl1ow the rather uniform 

percentages. of inner 1eaves infe:sted, and Ta.bl.es I to V inclusive show 

percentage ot inner, middle and outer le ve infested. Abrupt drops in 

pereentage-s of inner leave.s infested (Figs. 6 to 10 inclusiv·a) during 

y 15 to 18 may b& explained by pr.es~nce of lady beetles and parasites, 

as will be discussed later. and sudden drops 1n temperatures., 

Extent of Damage 

.Measurements were taken. on soveral points of infestation to ascer­

tain the direction of greatest spread from the original more or leas 

circular area. On the days of beginning studies in the particular 

fields ,, stakes were :placed at f'ou1· locations in ea.eh point of infesta­

tion. Positions o:t these stakes were e.t th& margins between the plant 

hich had succumbed to the attack and e:re dead• and those plants which 

were h avily infested, but alive. At the termination of tiel d studies. 

counts ,,ere made to determine the direction of spread of 1nrestation 

from the original center. Rost plants (stools) which had died in linee 

directly north, east. south,, and west of these stokes were counted;, 

this gave b tter idea o:r the actual amount o:f damage done in particu­

lar directions fron the initie.l infeatetion than to measure the distance, 

because there is space between rows which would be me sured , no infes­

tation occurring there . It was found 1n the five fields studied that 



there ere mored ad plants north end east ot the original dead plants 

than south and west,. Oroatest apre d was to the north, {Table VI and 

Fi g. 5) . 

T.ABtE VI. NUMBERS OF HOST Pl.liNT STOOLS KILLh'D IN PARTICULAR DIRECTIONS 
FRO. THE ORIGil{AL INFESTATION 

Field Point No- North Es.at South We.st 

.l l '7 3 2 2 
3 5 2 2 2 

2 l 6 3 2 2 
3 4 2 2 2 

4 l 2 l l 1 
3 7 3 1 2 

5 l l 0 0 0 
3 a 4 2 2 

6 1 5 3 l. l 
3 8 4 3 2 

3 • 

I ~ 

FIGURE 5.. AVERAGE NUMBER OF DFJIJ) HOST PLANT STOOLS IN P.ELATIOU TO 
DIRECTION FR ORIGI1iAL DEAD AREA. .. 

Pr&valenc of e. southwest rind 1s undoubtedly responsible f'or the 

greater spreads north and eat . 
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A numbe,r r>f parasites eolletlted :from ~ bugs ·was &mit to a ... F., 

W,. '.l'{ueseb(iqk Un ell:a:r~ ·o:r tlie Division. O'f Ins&ot ldentificatioa1 U,,. a., 
:n,., JL.· But-eau o-r Entomolog and Plaat- ~uarentine) 111to :tdentified thew. 

.• ~Lsipblebus. te11t~Qei,;pe~ Cl"esa., prooob:ty the moat t?n:pol"tant Ja.rasite 

or t.he green bug,. Thie: parasite :ta i:m. insect or the o::r.·tler RY111enopte::ra 

end tami1y Braoon.id.a.e. 

M p;1N,vimisly mentloned by Webster and FhUlips. (17):.,, this ~a· 

site is not eui'fic!en.tly active at. tGXi'I.J:)lll~t'tlres below 56 degrees F,. t:0 

pa-rs.st tiztt its host.. Orea,. bui,"S begin ino:reas.ing their numbers n.0t1ce-, 

ablJ .at 4.0 de€$l"OO$ F.,. or a ll ttle below; that ls to ~ thatr at these. 

tempe-ratures the r11tc ot reprodu.at1on is wttieient to more tlian offset 

the mortal-i'.by., It. can be readily ·Se·en by Ftga .. & to 10 taelusive tllat 

the pero~tage of pe.rasi'tized green bugs increased st.eadily with tlltJ 

inc:r:ease .in tm-.ap.er@;t\U'li>., #fhe sudden dMP in peroontuge ei' parast tiz.ed 

gre.en b'tl,gS during the first part. of' °Mey· ,ms due to t-he fact that the 

aphids were mostly down in the lest sheaths* net gt ving ·the; puasi tee 

mu.ell chance to do their beneficial vmrk.. \f.e.rm weather must nave caused 

thi.s protectlon,•s.eiikillg in tho les.f al1eath.s.,. 

1rhe seascm.al peroEilJ.:tage o'f paraaitization in the five. fields Stu.died .-

1s shoe ·i?l :&'ig,s .. 6, to 10 inalueive wl"1.e1"'e it 1a CQI!lpa:rerl with t~era­

tu:re,?• pm .. e.agt.age oct l~avcs infesi.oo,. and the predatory stages of the 

lady beetles, .. 

Fig .. ll i.s shown to. l'l18.k-e a eompartsoA ¢;f" St'tlett bug,s pa:r.asitt~ in 

·t:n• various t':lelds.,. lt bas been ~anera.ll;r ateted oy .PTevi~u-fJ WQrkers 

that the pt:U."aSi t,es are l"ather evenly distributed in tbe vartous in.tested 

.:r:tcelds; this~ observed by the writer to ba fals,e~ For instanee;; 



Field Wo .. 2-, Fig. ll, showed a :much greater pe.raai tization during the 

major part of the infestation than any other field• r eaching 100 per 

cent on 11".a:y 3,. five days batore such p-eree:nte.ge s reaohecd in any of 

t he other fields.. Of tha fiv-e fields in wbioh complete studies W&re 

made.. 1ald No. 2 was most heavily infes~ed with green bUiS at the be,.. 

gin.n,ins of observations, but the e-vident greater numbe:ra of :parasites 

brought the in1'estation in thicr f'iald to low Point e.a early as April 

18 .. The parasites in this field were a.otually swarming .. whe-reas nc 

such phenomenon was observed in the other :fields. 

Further notice of F1g. ll shows tlmt there we:re 3 f'1elds {No1.t., 1. 

4, and 6) in 'Which t he percentage o!' parasitized green bup was bQut 

the asm-e throughout .the infestation,.. being low during the 1'1rs't part o'f 

the study and not reaching their peaks until May l. Undoubtedly t:he 

para.si tea did- considerable good in :n'1&ld No 2 during the ee.rly studies 

buil none o-f the other fielo.s. with the possible. exception of No .. 5, 

showed nnioh pa:r-asitization until the last p rt of the infestation.,., 

Fiel.d No. 3• pl,owed under April 31 a:rter being nearly. com.pl$t~ly 

destroyed by the green bu infestation.. s studied twice before being 

pl-0wed under,. Th se tliO studie& diaclosed a lack o:t pe.ra.si tea, in :fact 

none c_oul.d be seen :flying in this fie,ld,_. whereas they rere observed in 

t.he others.. Actual preaenee of the pa.:raaites., how.ev~r., was disclosed 

in the, two counts o:f tha groan bugs , showing only one parasitized aphid 

in 325,, and 4 :parasi ti zed phid in 275. Thia wa . a very sm.e.11 amount 

of para.a! tized gre.en bu.gs as com.pared to thoso in other f1 .. elds .. , 
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Literature makes generalizoo statements that Lysiphlebus testacei;e-es 

oviposita in e.la.te as well es a»tarous groan bugs, but in th.e Wl'tter• s 

observations a ovipost tion in al.ate f orm.$ lm.G more difficult... On 
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several occasions the, writer ha , watched thia pare.site attempt to ovi­

posit in alate green bu.gs bnt the roof-like foJ.ding, of the e.phids' wings 

over the dorsal and. lateral pa.rta of their abdomens protects them from 

this para.site ,, the parasite passing on to another aphid., The writer"s 

dat concerning pare.sittzation 1n the green bu5 also show that the ratio 

bet •een apterous u..--iparasitiz d :and pterous pa:rasitized 1 groator thlm 

the ratio between alate unparasitized and alate sitized . Such data 

were taken during three days in all :ftelds1. making e. to-tal of fifteen. 

ratios to be studied. Tablo VII gives data concerning this discussion. 

TABLE VII . PARASITIZATIOli OF AL.~ AND fJ'TEROUS GREEN BUGS 

t 
Paraeltized end Tnparesi ti zed , Fa.rasitized . .. 

Date Field No. Al.ate Apterous . . , 
.Al.ate Aptero s 

April l 19 200 2 22 
20 2 7 200 4 ll.5 

4 20 175 3 20 
5 18 175 5 86 
6 38 225 9 2 

April l 1ll l.50 3 29 
26 2 14 l,.75 7 uo 

-4 18 200 4 53 
5 17 175 7 94 
6 lB ' 150 3 28 

April l 16 125 4 57 
30 2 16 150 9 104 

4 21 175 6 87 
5 20 150 9 100 
6 1.5 125 3 e2 

Th.e aptoroua green bugs which re p.arasitized may be shown in 

per~entage deviation from the al te green b s which wer pa.rasitized. 

Such percent ge may be derived from the figures tn Table VII, using 



33 

f-tt- f·· 

T'. 

1·1", " 

.. 

f , 

,i 

~ 

' 

·r . 

-:r_ j-

tr f 

th+ J ,.,,., ,~ ; 
~ 

~ 
..., l+t : 
" P ~>-+~c A-+ t- . b 

f+ ... 
1~ _:- t'1:. ~ .. ~ 'H..J: 

I 



this formula: a.:et.orou.s :.1n ,::.me1tiz ,d 
aptorou.e pe.rasi t1zed 

Fill" 12 ru-..owa 12 c "'ea out ot th 15 studies ,,'hich c-ontom to th& 

writer obsen ion.s concexning p rsni t1.zat1o of 4T .. 

I octP, tor 

im)ortuno i..1t oontrol of' - b ~ .. Larve. and rlul ts botl a .sui:e 

nth tn.e 

at lo t 

viouGly mention .. ;l; sit• tho .. e p d·tors er ot ctive 

only speci s fou.."1d in tbes tudie.st tb · ton~er b 

ane .. in r ot the tter lx3in oboorv only nine tiln s . 

th 

bun-

Ii'iga. 6 to- 10 1n.clu i ve ab.or that the pr ~ tory st g<.?8 of the lady 

beotl s generally the:r nU!!l ua dur1n~ th fir-Dt 8 to 10 c.aye of 

April and . in durL11. · the a.st · eek o'f l .. prtl.. no. val.ae o.r th.o dy 

beetles is er t . but h w l ne c.>u.ld not hav don· m<J. to u eon• 

rollint~ thi infos,,.tttion by tl :mclvon; th _p ... aitea undo bte ly 

tetmin ted the outbreak ·,vith e. CQ111p ... _re.tiv l.y ::U."1.0r -... ala a.nee fro. the 

lo.dy beetl a 

eta .... es of t e lady bf .. etleo The o a of ab dw100 or t .e ve .'1U 

etneea a:re oho-wn rather clearly., the li:.f cyelo b ·n ahml theti 

"'oaks end dep.r Sion • A.a tho ... en bu :sa '.tel'.· killed,, le: y b ~tl e 

t to. n loc t:tons to se foo • .... a evid c cl by tl- decline 1n. 

n crs of all st r.:es during t le. t obsox . 'tiion in may .. 

Althou.1::)1 it has been st ·tcd that the lady et l could not v 



, 

,, 

,, 
'" " 
" 

' 

. 
' 

:: 

< '-• 

, . 

. 

. . 

' 

II 

35 



controlled the 1n est tions in these stu ies, Fig. l2 i d1cates a 

period of abundence of lady beetle larvae from bout March 31 to April 

u,. and bundance of adults "rom a out April 23 to May l . This 

36 

leaves a period of s e 12 ays between these la1"'Val and d lt abundances 

when t here were 1'8" la.rv e and adults, although th re an abundance 

of pupae• but only the larvae and adults a.re redatory. 

L ce-win~ flies , order Neuro:pter • fa.."'lily Chrysopid e 1 h.e.vo been 

known to assist in decreasing en bug infestations. These preda·t;ors 

·ere observ@d to sm 11 extent in all fiel ds studied, the greatest 

abundance being 1n Field No. l. From this field wss tak n a lac :wing 

larva which the writer first observed feed.in on green buga d later 

attempting to conSU!lle the juices of a pup.a o:f the l dy b atle1 1Iippo­

damia conver2.ens Guer. This larva waa removed d brought to t , 

laboratory where it was placed in a. vial, covered with g u.ze, withe. 

stem. of barley containing three pupae (Hippoda:mia convergens) . As 

ohe-cks, 12 other pupae { of t he sam.e, species of lady beetles), on stems 

of' barley, wer placed in via.le. In a few , the .12 ehecka omerged 

as adults, but the three pupne 1n the vial ·,,ith the l c wing larva 

were dead, not having orgod over t1'10 weeks. later. The lac l\i.ng 

larva was observed to thrust ita mandibles into the throe pupa,. aP­

paren.tly taking the juioee from the body. 

Later, i'ro:m this lac wing larv ·;1hioh h d pupated,, an adult lace­

wing &"'11.ergod., the writer determining it to be Ch~Jsopa plora'bunda Fitch. 

Twenty-two other collections of adult lac wing ere de and all were 

determined to be the sam.o species a abo1re . 
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A New Predator 

Some interesting findine:s may be mentioned wii;h r .::,"8.rd to a preda­

tor of' the ,•reen bug not previously !J.en.tionod in literature v ilab e 

to the writer ., This predator is a l isard 1 Scelo19rus undH}. tus .29!.­

sob,rinu~, which a determined by Dr .. John .dlzelle. lt wag collected 
' . 

by the writer in a barley tiold (Uo. 3) very abundant with groan bugs• 

end s brought t-0 the l boratory · h re it te all the en bugs :fed 

1 t , consuming approximately 100 in one hour. A gr en bue.-infested 

barley pl.ant a :plac d in a cage with the lizard. 1 the lizard consuming 

green bugs on the barley and those which had lien fro.'ll the barley, at 

the rate oi' abo t 100 in one hour •. 

To :prove further t.11at this lizard 1a a. good en bug predat or,. 

lady be,etle (Hip, damia conver. 1ons) eggs , larvne, I}U:p8.G • and adul.ts 

we:re placert in the lizard• s cac: " tho l izard not once making an attempt 

to eat any or the f o form.111 dlU"lng ono eek of such associ tion1 in 

fact the larvae and adults crawled ovor the lizard with no da.ng rap­

parent to them .• 

Two other lizar<ls of this same species re collected. in small ... 

(.Ta.in fields by L.. G.. Duck and K. c . :Emerson . Thes wer also fond of 

""reen bugs; howe-ver no xact data were kept concerning their fee ine;s. 

A. I-. Ortenburger of the Zoolou-;,r Department of Oklahom University 

obli ed the writer with information conc-0ni.ing distribution or SeelQR­

:2!!:!..- undulatus consobrin.us, showin3 the c:;eneral location to bo in the 

southweatern part of the state; those records in P 

possibly be n w f or this a.rea of' Okl oraa. 

County , 



Heavy Rains 

Although April r in.fall was below normal for the are of 1nte.s­

tat1on , there were three uccessive days (April 4, 5., and 6) which. had 

heavy rains o:f 1 .. 441. l .. '701 and 0 . 50 inches respectively. When th · 

field counts were me.de on April 611• it ~-a.s observed. tr.at there were 

very f'ew live aphids to 'be found, most Qf thern bein dead on the _ ~d,. 

due to th herd rains of the re-ceo.ing days. When Observ: tions re~ 

made on April?• it s noted that th eraen bugs were confined largely 

to the lower portions of the plant toot havinc beau ble to migrat 

to the higher l ves since the hard rains. 

U:afortun tely there wore no data ba-ing k pt of the p rcentage or 

1 e.ves ini'e ted prior to April l.3p bu·~ the w-d tor kn ii., that the in­

festation had to be rebuilt . R$cord ... wer beinc.a kept on abundanc~ of 

lady beetle larvae· end adlJ,lts. and Fi gs .. 6 to 9 sh.ow the sharp drop in 

nun,.bera of lady beetle larva and adults on April 6 

Weather Comparisons of e Epidemic and Non ... Epidemic Years 

To check the correl tion etween temperature and rainfall,. and 

een bug in.feat tions. graph {lt'ig. 14) has been made showing monthly 

r.iean tempe-ratu:re- and monthly t-otal rai fall in infested areas durin~ 

sooie epidemic y rs. Since· th 190? infest ti0: nearly cov red the 

State, teraperature an,<1 :r infall data a.re .:µven fol' th~ State . as 

whole. The 1934 epidernio included .sp cific counties-. ther~.rore Wfllath ... 

er data 'l'el'e tak for e eh county and avers. ed i'or the entire area .. 

1939 data are ror Still ter. 

Lines aeross the grap t 40 dogreos F., an 56 degrees F. reprNent 



a zone of r.i.ean temperatures within which the green bug reproduces 

readily 8lld its chief p site {tzsiphlebus tostaceipe~) 1& not active, 

at least to the ·int o:t .. aras.1 ti zing the peats., Webster and Phillip 
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(l? ) have made th statement whlo verifies en gives for showing 

ouch n zone. It will be observed in Fig. l4r that the temperatures du.r­

in~ winter and early spring or the inf estati<m years shown.- 11 almost 

xol.usi vely 1n tho zone between 40 degrees F. d 55 degrees F. .Al. 

rainfall is hown to be rather small , 1 th few exception ,, during th s 

years . Total r infall in sprin.3 may b high 1n an &pidernic a • and 

sti ll may not decreaso tht, infest Uon unloss the r 1:n.s are he vy. 

After checking the monthly moon temperatures and t otal rainf lls 

du.ring non- epidemic years in Payne Cou13:ty, th writer has c e to th 

eonolusion that a warm Winter and cool spr , and e. mall amount <>­

ra1n:ra11 will not .,artiaularly result 1n a aen bug e:pid io; appar­

ently there are other factors which enter int th epidemic .. 

T.ABLE VIII. MEAN MONTHLY TllPERATORES AND TOTAL MOHTBLY RAINFALL 
FOR STILLWATW• OKLAHOMA 

Dea . J'a.ri-. eb. Mar .. Apr. 
Yer 

~,1ay 

Tamp. Rain Temp. Rain Tamp.Rain Temp.Rain Temp . Rai n Temp. R 

1907-08 4l 2 ,. 72 40 1. 23 42 5. 00 54 2. ~6 58 6. 90 67 11. 21. 
1930-31 40 2. 19 2 0 . 86 48 L. O 45 2. 15 56 2 .. 88 G-5 2 .. 02 
19::Sl-32 44 0 .,. 49 40 4 .17 49 2 .. 41 44 0 .09 65 0 ., 49 69 2. 28 
l932- 33 36 4 . 32' 47 o.41 00 1. 72 2 4 . 62 62 2. 25 ?l 73 
1933-34 45 1 ... 96 4l 1.n, 43 o.so ~9 l .14 62 2 .. 65 69 68 
1934-35 36 0. 88 40 o .. w 4.l 1. 38 55 3 . 15 56 2. 45 5 · 3. 59 
1935-U 39 1.92 3 0 .,14 32 0 ,. 25 5'1 0 . 02 l . ll 71 4. 8 
1 956-37 43 1 .• 9 31 0 .,91 4l 0 .. 23 46 0. 95 61 1 . 78 ?l. 2. 86 
1937- 38 38 1 . 49 2 0 57 46 2.,25 59 5. 63 60 2 ... 51 69 6. 71 
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!able VIIl presents rlat:::~ .shl)Wi:o.g :mean mon.tllly temperatures and 

totel monthly ratni'Glls for St1llwat~r t Oklahoma d:uriug non ... epidem.ie 
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· Aetu.al :N.eld data ~-a taken .tit the stuay ~f. the. ~en bu~ in:f e&,r. 

'tatteas bet~ Pe:i:•ld.ns· l!md Rtpl.G'Y1 Okl8b.Ol'Uat, . i'rom 1ta.reh 3l. .. 1'Q May e 

inclusiv~ f.4-0ae field dam. and O'bt1~rv11rnon~ rosult~ a th& :t'ollowing 

l. :tn gm:i.6'1'al.i t'iel,ds .'?hi.oh ere l)lmved soon a.i't1Sr grain is har­

vest~ ¢er~~ ~ and diekm1 in ·i;tte fallt and -the g:railt drilled 

la:ij.e . (,a,bQ:ut m$.ddl.ai Oet-0ber to middle irovember) have 11ttlo or no grea. 

'bug infea:t~tion"= 

2. Clean <nllture* c:leanin;:11 out volunteer snmll ~i:ns an.a othe..r 

1U}St gJ:'MSe&,. lj:a.s bei:Wl Shown. t.O' deo-rea~a poss~bilities ()f in:t'estatien-. 

3. Spread :f'ro1:r:1 or.tguial oiroulau ... in:reata:tiQtta ta greatest north 

fimil .. hst~. being ~t,.tea·b 't.Q~d tllo north •. 

4~ ,tfUi,!ii\~®2 j;e1i1\;t:ac;?,1zies, tlm only :para~i t~ f'o-u.n.d,. iis not ,~ 

aeut 1n all in;fe;;,rt;ed fiold.s in the ;S@l'!le p1~opo:rtious,. in fact one field 

showed numy i~ tb$l El.!',Y o:bh.ar" the :pa.raai ta ending the- infestation 1n 
. . ' . . 

. it .5 da;:,i·s be:for.e any ~t.her field~ O:n.1:'i field was obse:t"Ved t~ have prao,.,. 

tically n:0 pai'a.sit-ers i.n it on April. 3, B.t wliich. time it ~s plowed und~r 



6. L1siphlebus tes~aceipes enere.lly increases in bund ce as 

the t .emperatures increase. until the in:festatton is terminated ,. 

5. The ratio of pt rous unparasitized green bugs to apte us 

:paraaitized is greater than the ratio of al te unparesitized te> a.late 

:paras1tized. 

7. Hip;es>dami,~ con:vergena, the only lady beetle predator fo1.U1d 1n 

bund6J:1C ,, Me9lla cul ata. was observ d only 9 times, cen be given 

credit for con3Wllin a ,great number o-r oen b g throughout he infes­

tation} larvae and adults aro predatory .. 

s. A laee-'ffi?lg la.rve. (Chrysoe :glorabunda} observed fe ding 

on and ventually ki lling I>.PQdamia convex;~ens pupae . 

9. Relatively :fev1 lace-Wing adulta {all captured ware determined 

to be ChrzaoP!l ;plo,rabund:a) 11ere :tou.nd 1n all. infested f ields . 

10. A new pradnt.or s f'ound • a 11 zard { S,cel,o:poru:a tus .£2S.• 

sobrinus),. This lizard was captured in heavily green bUe,-...infested 

barley field and brought to the laboratory here it proved itself 

good redator on green bugs. The, lizard ·~ould not eat lady beetle 

eggs, lana..e11 pupae.,, or adults .. 

'l'vro other lizards of' the same speoies were la:tsr collected 1:n 

small- grain fields and wer :foUnd to oons:um& e.n bugs freely. 

11. Heavy :t"&ins ppr oi bly decre so the numbers of ~ ean bugs., 

killing the:rn outright or buryin th in mud and water. 

12.. Warm Winters and cool ar>rings together With lack of ra1n­

£all do no~ nee ssarily signify gre bug p1demics. 

1 Bar.ley we. destroyed more in Payne County than . el' oats and 

wheat crops. 
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