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.. aphid, 01' plant lou;,:e, gloup of in~l'l'f:~, which attack a wide range
n: of host plants. f;eYel'ltl members of the gl'oup may attack f;llmll grains, 
C the more important being the grecn bug, tile English gmin aphid 
~ (11Iacl'osiphwm (j/'(lI1(l1'ill1IL (Kby.) J, the npple gmin aphid lRltopalosir phum 1mmifoliae (Fitch)), and the corn leaf aphid (Aphis 11Widis 
( Fitch). In the southern ptlrt of the middle wef;tern winter wheat beltk of the United Statel> the green bug often attacks the small-grain crops 
(. in fall 01' eal'ly in spring, spreading rapidly from infestation centers 

and finally dispersing widely as the winged forms appeal' in spring. 
... Dnmage to the small-grain crop if; caused by the insects sucking the 
_nt juices, whieh ref;ults ill [L yello\,'ing of the 1011\,(·S. In heavy in
~ations the leaves soon wither and the plants die, whereupon the in-
Eiiits move to new plants at the edge of the infested al'en. This results 
ig:ijefinitc spots of dead plant.s in the early stages of infestation. Later, 
ae"the winged forms appeal', the insects scatter and the damage may 
bQQoI1lc more general. Destl'Uction of these early infestation spots by 
b§ning strnw on them, 01' plowing them under, offers some measure of 
c~trol in the early stages, but once infestation becomcs gencrtll 110 

klllOwn control is effceti\'e 01' prncticl1l. UnclCl' such conditions the only 
cdttrols nrc through natUl'al agencics - parnsites, predators, and Ull
f~)rablc wenther. 

::Ii! It is the purJlose of this bulletin to rerorcl Some of the factors 
r<!!!ponsible for the widespread serious infestation of the green bug in 

Cr 

r J Suhmi~tcd for pub1i('ulioJl l\l"nrc~ 1~"5.CoQPcrativc in~c.'tthmtioJls hctWN~1I Oll' Divisions of Cere,!~
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Texas and Oklt-dlOma in 1942, and to bring to the attention of other 
w'Jrkers the reactions to it of SOUle varieties of sma)) grain, especially 
the high resistance to attack observed in certain barle);-' varieties, some '. i 
of which may be useful in breeding desirable adapted varieties that are 
resistant. It may b:! sUInruarizcd as follows. 

SUMMARY 
A severe attack of the green bug caused wideRpread damage to 

barley; oats, and wheat in central Texas, Oklahomn, and southel n 
Kansas in the winter unci spring of 1942. The damage in Texas and 
Oklahoma is estimated at more than 61 million bushels of grain, valued 
at burrent prices at more than 38 million dollars. Oats and barley 
were damaged more severely than wheat and over H larger area. 

Opportunity ivas afforded to observe ytuietai resisbmee in wheat, 
oats, Md burley on a more extensive scale than has been p!'nviou13ly 
reported. These included observations at Denton and Chillicothe, Tex., 
und Lawton, Okla., where extensive expelimentul plantings were grown. 

Under heavy infestat:.r.;s at Denton and Chiflicothc, the most re
sistant strains of wheat were selections from the cross :Marquillo X Oro, 
which are also res:stant to the hessinnfly. These strains were developed 
by the Kansas Agricultural Exp<1riment Station. Othel· wheats showing 
some resistance included Denton, Early Blackhull,· Wichita, Blnckhull 
and Blackhull crosses, and several Chinese and Russian strains, but 
none of these appears to haye sufficient. resistance" 1:0 withstand henvy 
attack. 

A considerable number of barley varieties, mostly from the Orient ... ' 
(chiefly China and Chosen), showed very high resistance to attack, 
surviving nnd maturing [L crop when tt)) surrounding strains were killed. 
Several other strains that originated from crosses on oriental bttrleys 
also f$howec1 high i'esistallce. Bulk hybrids growing nt Denton showed 
resistance alllong the segregates when one parent included was a re
sistcmt str.nin, suggesting that the resistance of these strains can be 
transferred to adapted varieties by crossing. 

Among the oat yarieties and sti'ains there were included most of 
the commercial reel oat varieties nnd hvbrid strains. None showed 
outstandingly high resistance, although some differences in suscepti
bility were observed nt Lawton. \Vintok, [L COmmon winter oat, was 
much more sllsceptible to attack than the yn,rieties Fulwin and Tennex. 
Further testing of oat yurieties from world-wide sources is needed before 
any conclusions regarding resistance can be made. 

REVIEW OF LITERATURE 
The first reported specimens of the green bug in the United SUttes 

were found in 1882, Ilccording to 'Wcbs tel' and Phillips (11).2 The first 
general outbreak was in 1890, 'when damage to small grain oecmred in 
Texas, Oklahoma, Indiana, Illinois, Kentucky, and North Cal"Olina. 
In 1901, an outbreak OCCUlTed in central Texas and spread from lVlcLen
nan County northwnrd through Oklahoma ancl into southern Missouri 
causing an estimated damage of several million dollars. Probably th~ (. 
most widespread and serious outbreak was in ] 907. It started in central 
Texas, spreading into 11 fan-shaped !trea extending northward through 
Oklahoma, Kansas, Missoul'i,Ad(!1I1sas, and into Illinois to within 60 

Italic numbers'in pnrentlli!8C.H refer t() Literature Cited, p.ao. 
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• 
miles/of Ohicago. Damage was reported the same year from North 
OaroJ,ina and South Carolina. Walton (10) estimated the loss in the 
outblteak to excoed 50 Inillion bushels of grain. In Texas, 70 percent 
of th(~ wheat acreage was abandoned. 

An outbreak in Kansas and Oklahoma in 1916causecl an estimated 
16SS of 600,000 acres of onts and 260,000 acres of wheat, according to 
Kelly (6). Kelly states that each of the serious outbreaks, including 
that of 1916, was preceded by seasons of excessive precipitation with 
excessive ~gro\Yth of volunteer grain duriug the summer and [all, foll0wed 
by a mild winter; this in turn was followed by cool, dry, backward 
spring weather fa.vorable for the insect but not for its natural enemies. 

More recently lei::~ extensive outbreaks have occurred. Hyslop (5) 
reports that in 1922 one in Texas damaged grain [rom Bell Oounty 
in central Texas to Bryan County, Okla. In 1926 an outbreak in 
Minnesota caused the loss of 15 million bushels of oats (7). Outbreaks 
each year from 1934 to 1939 threatened the small-grain crops in Oklp..
homa, .according to Fenton and Fisber (2), but only in 1934 and 1939 
did these develop into serious general in festations. 

Stndies of environmental conditions in relation to green bug out
breaks have been macle by \Yaelley (9), Glenn (3), Fenton and Fisher 
(2), and others. All fOULlcl that the green bug can reproduce normally 
at consiclcl'ably lower tempcrattu'es than its principal enemies. Fenton 
and Fisher (2) studied population trends of both under natul1al condi
tions in the field and found that whereas the insect increased normally 
over a rathel' wiele range of tempemture, the pD!'asites did not increase 
rapidly until daily minimum temperatures were above 50° F. 

Few attempts ha"e been madc to control the insect with sprays 
or dusts, because such methods are difficult and impractical in the ex
tensive plantings and with the lo\\' acre "alue of the grain crops. 'White
head and Fenton (12) suggest s'~amping out the early infestation center:;: 
through coopemtive effort of growers by plowing under the crop or 
burning the areftS. Spreading the parasitic wasp liJlsiphlebu.s testaceipe8 
(Ore;:;son) forward to the advanced margins of infested arcas has been 
attempted by Hunter (4). Webster and Phillips (11), however, found 
attempts to spread the parasite tiseless because of its wide naturai 
occurrence ,and its ability to inCh!aSe rapidly without assistance when
ever weathel' conditions 01' abundance of host aphids are favorable to it. 

Observations of val'ietal resistance among the small-grain crops 
have been limited. Webster and Phillips (1) mention wheat, oats, 
barlcy, and related grasses as food plants of the insect. Fenton and 
Fisher (2) reported thaI; barley waR pJ'efel'l'ccI, followecl by outs and 
then wheat. They notrd some vadet.al differences in susceptibility to 
attack among oat varieties, Lee, NOI-tCX, nnd Red Rustproof being: 
more seriously damaged than Kanota, Coker Fulghum No.4, or 
Oolumbia. They also obscrvedthnt fall-sown barley following gmin 
sorghum wae more severely damaged than when following soybeans. 

• WEATHER OONDITIONS IN RELATION TO THE 1942 
GREEN BUG OUTBREAK 

As with many outbreaks of discases 01' insects genemUy, weather 
conditions have un in)portant bem'ing on the nbundance of green bugs. 
Because of this, weather dnta for Texas for the period .Tune 1941 to 
May 194Z are given in detail, with some comments on earlier conditions. 

http:vadet.al
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As previously mentioned, Fisher and Fenton (2) rcported losslJs from 
the green bug in 1939. The presence of thc insects was notcd in north.. 
central Texas the samc ycar)' although they did only minor damage. In , ii.'1940 and 1941 the grcp,n bug caused localized 10sseR in north-central 
Texas, and as conditions WCre fa\'orable it sccms probable that popula
tions of the aphid wore built up over a large arca during this pCl'io~l. 

The average precipitation, numbcr of rainy days, number of clear 
duyl'l) mean temperature, and humidity for the 11 months .June 1!:.I41 
to April 1942 and comparisons with long-time aycragcs are given in 
table 1 for Abilene, Dallas, Temple) and Wichita Falls, Tcx. In figure 
1, monthly precipitation for the same period in comparisGn with the 
normal long-time averages is shown for the rOllJ' stations. 

Excessive prccipitation over a large area in the smmr,or of 1941 
caused serious losses in qu!tntity and quality of grain tlwough delayed 

15.0 

ABILENE,55 YEARS(;! 1941-42 
10.0 

I Long-time overages 

5.0 

0 

15.0 

DALLAS, 28 YEARS 

10,0 •
(/) 
w 
::r: 
u 5.0 z 

0z 
0 

1e;.O 
~ 
I- TEMPLE, 30 YEARS 
0::: 

10.0U w
a:: 
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5.0 

0 

15.0 

WICHITA FALLS, 26 YEARS 

10,0 

5.0 

8. m.0 
June Aug. Sept. Jan. Feb, Mar, Apr. 
\. '-----v-----/v 

1941 1942 

FIGURE 1.-Monthly prcc:ipitntion compared with long-timc averages a~ selected 
stations in Texas. 
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TABLE 1.-lvJataotoloO!'cal data for 1941-42 com"]Jared with lono-timo averaoes 1886 

to 1943, at selected stations in 'l'eX(lS ' 

ABU,ENE. 55 YEARS. 1885-1030 I 


Month 

1041· 1041·
AYerage Aye:age 1941· 1941·1W' IAYe,agc Ave:agc Average42 42 42 
 42 


--------- ._-------.-- 
°P. OF. Pert..! Perren! Inche. Inch .. Number Number Number NumberJune_....__• __........ 77.8 
 80.0 67 55 6.06 2.68 11 7 8 14


83.0 6~ 51 3.S9 1.90 5 5 13 1.3
i~:u;t....:::::::::::: ~~:~ 83.0 6~ .11 7.01 2.10 11 6 9 

Sept~mber........_ ..... _. 76.0 76.0 60 58 2.30 2.69 7 6 I·'
13 15

Oetober ... _................... ~~.~ 66.0 70 .10 10.88 2 • .')2 13 3
5 17
November___......._.. DO••J .14.0 60 59 .50 1.36 4 .1 12 14

December.................. 40.2 46.0 67 60 .03 1.32 3 .1 12 14

January ......... _........... 43.0 45.0 .18 50 .08 .00 
 3 5 0 12

Februa-y.._................ 49.3 48.n 50 50 .54 1.06 5 4 
 8 10

Ma·ch_._.............. 56.6 560 41 .iO .47 1.26 .i .1 13 12

April__............... 66.1 6.;.0 60 .30 4.05 2.5~ 10 6 12 12 


DAT,LAS, 28 YEARS. 1014-1.1 1 


78.0 80.0 7.; Iii 12.18 3.4.1 14 7 5 14 

84.4 84.2 67 1 62 .70 1.81 7 .1 16 16 

84.4 84.1 Oq 00 5.n4 2.29 12 6 12 16
1~r~~=~~~:=:::=·:J I 

, 

70.U 78.1 67 61 1.22 2.01 3 .5 14 16
~it~:::~:-::::=:::::::= 71.3 08.n 78 6:J 4 . .17 2.03 12 6 1 16 

No\'cmbcr .... , ....... "". .15.2 .1.1.0 nq 60 .07 2.69 4 6 13 13 

Deccmhcr......"...._........ 49.9 ·17.7 73 70 1.07 2.41 0 7 7 12 


42.8 45.B 63 70 1 .47 2.40 4 8 14 12
tb~:~~y::::~:::~::::~::::·:~ 48.4 40.5 l;.t I 67 I .06 2.04 4 8 7 10
Ma·ch__. 
"~... J 56.6 ,i6.0 5:1 61 1.04 2.63 6 7 1·1 12 


ApriL_....... . , .. 65.4 05.n i.J 1i4 12.:17 3.U1 15 8 4 11
I I 

·I'E;\ll'LE:. 30·YEAR PERIOD' 

June•.~__...............f 70.1 80:8 8't 71 0.25 2.81 14 6 1 13

July____............... 82.5 8a.7 78 08 3.80 2.01i .1 5 2 14 

Augu~t._._................ 8:1.6 83.0 7[) 67 2.70 1.011 7 .1 6 14 

Septernbcr_ ............ _. 80.0 78.4 79 71 .44 3AO .i ,5 2 13 

Oct"ber........................ 74.5 692 B:I 72 4.64 3.07 14 6 I 14 

NOYcmber_........... _.. ,i7.0 57.6 75 76 1.54 :1.04 4 7 8 10 

Deccmber.......... ....... M.O .;0.4 1 7i 2.4JJ :l.O,; 8 8 8 10 

January_..._............... 48.:1 48.a 0 77 .37 2.54 3 0 11 1l 

Fcbruary_................... ,\1.0 52.2 2 7.; 1,·18 2.21 6 8 4 0 

Marcll ........ __...._.. 60.0 ,50.0 1 60 .S"/ 3 7 10 10
2.16 I

April.__...................... , 07.5 61i S J) I 71 6.aS 4.16 14 7 7 11.-


WICHITA FAT,LS. 2U YEARS, IOW-4;!' 

June___ 70.0 81.5 3.22 Mil 12 3
·_·_·_··..1 ..;.._·..····1··..--.... ..~".-......-. -_.......-.

July ... __ 

.,..~..~.....,-.. 83.5 85.0 ............~..., ........~....- 2..12 2.60 3 ......--.-~. 6 -_.__.. 

I
Augu.,L._._.............. eu 85.6 ."'............ !'............... 2.20 2.a,i 8 ........._..... 7 ._00_...._. 
....__....Septemhcr--..-.-.-..~ 77.0 78.4 3.53 2.71 4 7 --......_.-. 


October......-......~...-.. 68.4 68.0 ::::::::::::1::::::::::::= 11.77 3.01 12 -....._._...... 0 -_............. 

Novcmber_................., 53.0 ,54 ••1 ··..·..··....·..i·····......_· .60 1.83 4 .-.~.-..-- 15 --_.... 

Deccmber~ 47.4 ·16.:1 .._··· ..····,·1·_·,·········· 1.12 1.0:1 :1 ...--"....,.- 8 ._.•......_. 
January .... ..:=:::::~:::::::I 4Ui 42.6 .1:1 1.0(' :I ...........~..-... 13 ..".-..-.-

February. 46.3 '18.0 .·f .. · ..., •• •·•· .,•. " ........... , 1.23 ...._ 11
,.. ·····"1· ..·........ ..iO :I .......,. ._-_.-

MareL...... ··..···....--·1 56.3 ,i5.5 I.6J 5 ........._.. 12 

I
...-...._....
.Sf) 

April ...-.~... ,...,."., 66.8 66.1 I :~:::::::~::~:: :.::=:~::::::: 7.3;; 2.98 11 .............. 7 ..........~.-. 
I U. S. "'ellther Durenu rlutll. 
2Data from ~rcxn!'l Su1.)!\tntiol1 N\), 5, at TCl11Jjlt.·: Datu on relative. humidity and clear days for 28 


and 29··ycnr JJcriodf1. rCMj,cQtivcIY.

'No datil fnr 1021 un< 1022. 

harvest, lodging, and shattering. This resulted in an enormous volunteer 
grain crop, which emerged early and continued growth through the 
summer and early fall. Under these conditions, abnormally large 
popUlations of the green bug lived through the summer and with favor
able fall weuther increased rapidly. 

Weather conditions dming November fincl December 1941 continued 
favorable, with subnormal precipitation and open weather and no great 
extremes ill temperature. One severe cold snap from .January 1 to 8, 
with a minimum of 8° F., killed many insects, but large numbers sur
vived under a light snow cover.·Weather during the rest of ,January 
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and throughout February anel :March was characterized by moderate 
to subnormal temperatU1'cs, strong winch;, and cloudy skies, but with 
little precipitation.. Temperatures were not sufficiently low to retard • 
the gl'een bug, but were too low for normal deveiopment of its parasites 
and predators. Under these conditions, small-grain crops grew slowly 
and the insect inereasedrnpidly. Small-grain crops deteriorated rapidly 
during Feb: uary and March. Spring-planted grain was destroyed as 
soon as it emerged. By Mareh 15, tempcratU1'<:'s were 11101'(, favorable for 
parasitic insects Ilnd they increased rapidly. During the last week of 
lVlarch und the first week of April, the green bug in north-central Texa:; 
wus brought under control by its parasitic and predaceous enemies and 
othf'l' factors. WTinged fOl'll1s appeared, and a general migrntion occur
red. This carried the insC'('t tltloughout most of the small-grain area 
of Oklahoma and into l-louthcl'11 Kansas. Also, genC'ral mins occulTed 
the first week in April, dC'stl'oying many green bugs Ilnd reviving the 
small stand of sUl'yjying p·llin. 

_ NOVEMBER 

'I11III DECEMBER 

.. JANUARY 

fBl FEBRUARY 

c=J MARCH 

, ,'.' 


,.1

, 

~:::::::::::::::::l APRIL 

FWUlm 2. - Sprcad of gl'llCIl bug in Tcxns nnd Oklahoma shown by monthly 
pcriods, 1041-42. 



7 REACTION OF SMALL GRAIN TO GREEN DUG A'I.'TACK 

The approximate spread of appreciable damage by the green bug 
is ehown by monthly periods in figure 2. Reports obtained from each 
county indicate that damage was observed as early as November 1941 
in two areas in central Texas, iollowed by initial damage over a rather 
wide area in December. The insect continued to migrate throughout the 
winter, the greatest spread occurring with the appearance of winged 
forms in March and April. 

CROP LOSSES FROM THE 1942 ATTACK 
Any attempt to estimate the loss frolll an insect outbreak is natur

ally subject to many errors ancl assumptions. A record of the best 
estimate of the loss caused by the widespread infestation of 1942, how
ever, lllay be of value in indicating the sedous damage this insect can 
do and serve to encourage fUl'ther work on control measures. Estimates 
were obtained from the county agricultural agents in each county of 
Texas and Oklahoma of the damage to cach of the small-grain crops. 
From these estimates figure 3 fOI' wheat and figure 4 for oats ancl barley 
were prepared, showing the areas affected and tlw approximate damage 

,_ 90-100 PERCENT 

;_70-90 

~50-70 

c:::J 20-50 

mmmmm 0-20 _ 

FJOUR~; 3.-Green bug dnll1llgc to whent in Texas lind Oklahomll, 19-12. 



8 TECHNICAL BULLETIN 901, U. S. DEPT. OF AGRICULTURE 

,!_ SO-IOO PERCENT 

1_70-S0 
~50-70 

c:=:J' 20-50 

1::::;:::::::::::;10-20 


FIGUIIE 4.-Green bug dmllllgc 1.0 oats und barley ill TexllS Imd Oklahonll1, 1942. 

in each State. As will be obsClved the extent of dtul1age wus nearly the 

Bame for both oats and badey. 


From figures 3 and 4 it is apparent that the green bug infestation 
covered most of the small-grain Ilrens of Texas and Oklahoma and ex
tended into southern Kansas. 'Ylwat was damaged over a smaller area 
than oa.ts and burley. A considerable part of the main wheat belt of 
Texas was damaged only slightly, and as a very favorable season fol
lowed, the total production fOI' thc State in 1942 was above avemgc. 

Losses were calculated with the help of C. A. Bonnen.:1 The follow
ing method was used for Texas. The average annual harvested acreage 
for the State was determined for tile period 1939-41, inclusive, rathCl' 
than for longer periods,because of the rapid incl'ease in Qat and barley 
acreages in recent years. Reports oJ the 1942 planted aCI'eage could • 
not be used, as they are subject to normal abandonment und include " 
thQ,t planted Jor pasture only. County acreages wel'e then proportioned 

'Farm management spm:iuJiHl, DiviHion of Farm and Hunch E(!OIlQmic!o11 ~'cxlla AgricUltural ,Expr;-ri
.mcnt Stntion. . 
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on the basis of the 1939 census, which is the latest record on a county 
basis. Normal yields for each county were taken from the crop yields 
by type-of-farming areas (1) used in arriving at wartime farm-produc
tion ~acljustments. These norn:ml yields were based on information .from 
a number of sources and were agreed upcn by committees set up for 
each area to make recommendations of wartime adjustments. From 
these data the 110rmal acreage and pJ'oducl.ion for each county were 
computed and then the loss determined, using the estimate of damage 
supplied by the county agent in each county. 

For Oklahoma the same method was used, except that no average 
yields by type-of-farrning area ,,"ere nvailal'le j ancl the avcmge yield 
per acre for the 1939 crop was used to compute the f'xpected yield after 
acreages for ench county were proportioned. The losses as estimated 
by these methods arc presented in table 2. The pe:'ccntagc of the crop 
lost as given in table 2 is based on a normal Cl'OP represented by the 
3-year average previously noted. 

TABLE 2.-Esti1/!aled lo,~sr.~ of 8ma/1 (Jmin in 'Texas and Oklrzli(Hna emlsed by the 
(!1'rrll bll(! in 1942 

_,....-_w__ ____l outs. I Badey 1_. TO..,.t"_I__hc~t __ 

State o.~ Grain I, Valllc (at I "'~I Grain 1~alIlC (at' c._ Grain ~IIII1C rat f Grain 


'. 
~1! lo::tl 92 cenl~ Ie ~ lo-at a4 cent$ j e C; lost .11 C(;'lIt~ lost Value 

__.. ___·_JlCrIJlllhCI)~ ___!~!~__·_JlCrhUahe\)j'______ 

Pt·- I j I'et-' I I Per
cent !IIl',!!I. !Jdl!"", «nt i .1111,1,,·, ! DoU:1rB._: cent nu,~~I. _ Dolla.. I ?u.~'I. •DolI~rI 

6~1::-"" HI ••701,·1[14, ••2'0.811187', ,10.001.!l02, 10,.180.0_'1 67 a,311.".170 1.731.64114;).10.1,681100.470.079 

horna .• 11 7,189.27.;! 6.r.14.1:la' 22 6.761.178! ;!.ti31.0:JO 36 !2,O:1I.021 1.341,820, 16.581.474/ 11.606,OSO
Total ..•. ., ... 12.800,D70; 11.864.0.14) .... .,.j 42.S.i:J.OSO· 23,140,663; ,... 0.026,:l!I6 ' :1.073.4611 01.n6.1.i5 :lS.070.008 

t " I, 1 I 

The 'total estimate>d loss in the> two Stat.es in 1942 thus exceeds 
the estimate>d 50-million-bushd loss in 1907 and may be considered 
the most sedous outbreak of greNl bugs in history, even though it did 
not cover so large all area as that of 1907. In addition t.o the value of 
the grain, there must be inc'luded such additional losses as the value 
of winter pasture to stockmen, the> loss of adapted seed stocks, and the 
cost of shipping in new se>ed for planting. The amount of these ad
ditional items would be hard to estimate, but certainly they are suf
ficiently heavy that they llJUst be com,iderec1. 

REACTION OF SMAUJ GRAINS TO GREEN BUG ATTACK 
Breeding for rcsistanre to inscct attack is one of the more prom

ising new fields of plant breeding. This ",or'k has recently been sum
marized by Snelling (81. One of the chief purposes of this bulletin *, 
is to repor-t tbe outstanding difTe~ences in resistance to green bug attack 
observed in certain s~unll-grain varieties and to record certain observed 
differences due to cultuml practices. 

INI'IJeENOE OF CU[JTURATJ PRACTICES 

Altl'ough it could hardly I~e expected that any method of seedbed 
pre;1aration 01' any differences in type of fertility of soil or rate of 
seeding would serve DS a control for the green bug, information on the 
effects of cel'tain of the>Re fa dol's is of impol'tance. County agents 
reported that land highlY fertile, such as that on which cowpeas had 
been turned under or land fertilized with barnyard manure, showed 

http:01.n6.1.i5
http:11.864.0.14
http:7,189.27
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materially less damagcthan less fertile fields. The influence of 
previous crops on infestation by green bugs in wheat was alsoobservecl 
by Fenton and Fisher (2). At the United States Dry Land Field 
Station, IJawton, Okla., opportunity was afforpedto observe differences 
in reaction of Turkey wheat where seedbeds had been prepared in 
several different ways. The results are shown in table 3. 

TAIlLE 3.~G1'ccn bU(J injury to TW'/wll wheat (71'011»! in field plol,~ with different 
methods of .~ccclbe.d prC7)arali07l, Lawton, Okla., 1942 

IICLLVCl'l T..(!IlVCH 
dnmnged dnlllugrd

l\!ethod of ijcedhed propArntion wh·thod of seedhed propArnlion

----------------------1 

nn~in-li~ted: 	 Perrent Eurl v full-pl'Hycd: Pel'rellt 

1\'1 nn llrcd....__._.••.••._._ ....... ~.......~~...u ...~.H••• 34 With Ill!lldhOnrd plow ............................. . 40 

Not IIInnured ... ~..................................... . 30 And Hub 'oiled ................................. ~......... 47 


Di~ked: Det'p ... _, r_' ••u ........~"" .............."".....4......~.......~.4.,. fin 

As needed to keep (Iown wc(~ds............ .. 1i4 Shllllow .... ••••m ......" ...................~.............. 56 

At seeding tillll· .............................. " ..... .. 72 Lute fllll·plowed, Hhnllilw .......................... .. 1i0 

Aa needed. plowed ultcrllnte yl'nrij......... 45 


------------------------~----~~----------------------~-----

Observations in these experimental plots agree with those previously 
mentioned in that plants produced by the more desirable cultural prac
tices were injured Icss thnn those on poorly prepared ground. 'While 
these practices offcr no hope of complete control they may reduce the 
damage where infestation is ll1odeI'lltc. 

The influence of rate and date of seeding on green bug damage to 
oats was observed at Lawton. The data arc prescnted in tuble 4. 

T,\IlI,E 4.-Leaf ini1l1'1! '1 	 bll (fl'C~!'1l. bll(!.~ to F1ti(lh1t1n oals in a rate..o,lId-datc-of
s('r.riill(l t(',~I" Lawtoll, Okla., 1f142 

Iniury to IOll"e8 nn Dilts plll"ted 

_____.-___,;......,.____...:...____~__-l-____.~~_>....!..___ 

Ullln per ncrc 
(pr."kH) I

,Jnnunrs 20 Fchruurl' 5 
Fchrllllry

14 
Fchrtlnr~t 

25 
",Inroh 

11) 

Avernge 
injury 

Perrelli Perrent Perrr~"t Perre"t. Perr.onl Perrrmt 
4 ................................................... . no fin 67 70 70 On.8 
6 .......................................... _ .... .. 
8 ... _ ............~... " ................. " ..... .. 
10....................~.......... " ......~....... . 

57 
fifi 
40 

52 
44 
"4 

40 
~J5 
40 

.If) 
Ii:! 
52 

flO 
60 
M 

M.O 
M,oI 
48.4 

. \ vern go.•.•.4 ......U~.........~ ........... . 40 fi1.8 liii.;{ lH 

I NnlC3 on leuf injurY wl're tllklm April !l, whon plnnl!! in th" .Innullry 20 IIIIIlItinl( wer" 67 day" old 
and thOMt' of th.. J\lnn,h Hi plnnling 18 dny~ uld. 

It is of value to note that plots having the lower !'!ltes of seeding 
were more se\'erely inju:cd in all instances. The greatel' injury on the 
late-sceded plots was to be cxpeetccl, as the insect population incl'cused 
during tile period. 

\VHEA'r VAml~TlES 
The gl'een bug attack at Denton, Tex., started soon after fall 

emergenec of grain. Infestation centers de\'Cloped throughout the fields 
so that the severity of attack was not uniform in the experimental 
plantings orfielcls. For this reason dependable comparisons were dif
ficult to make except where the strains were .located in relatively 
small areas. 

A group of 30 varieties and stI'ains of winter wheat .in the Uniform 
R.ust Nursery of the Unitecl States Department of A.griculture at 
Denton, Tex., offered an opportunity to observe varietal differences 

.•. 
. 

• 


.• .: 
. 
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• 
among wheats of rathcr wide sourccs and seeded in a small alea uni
formly infested. Plantings were made in single lO-foot rows, and the 
varieties are listed in planting orclel' so that yu,rietal diffc' ences may bc 
better observed. Data on thc reaction of these varieties to green bug 
attack are given in i:.uble 5 .• The estimates are of total damage to the 

TABLE 5.-Green bU(J clama(J6 to 1vinle1' wheat varieties in tit('; United Stales De
partment of A(Jricult1tre VIti/onn Rust N1trSery (/1'011'1! (It J)rnloH, 'J'ex., 1.'!42 

ISuperscript (in itnlic) indicates nllmber of tinws re"urN'lt \'lIr'(!ty Wtl· Il~"d tl~ IJnrentj 

Eatilllnted '/ l I J~~tilJlILtcd 
Variety or atrnin ~(~:' dUlllnge \'nriot~' or straill ~-.i~:1 ~~ 

--------I·--~~I~ -----,---:'~I~~
Pcrrentj Pcrre"t Perren' PerrenI 


Michlllnn '\miler............ .. 5020 5 40 Hopc X 1I""8I1r ............... 11082 Ii 20 

Trumbull........................ .. 5057 5 '10 Chc~'cllllc X '1'cntllllrq ,. 11072 5 30 

Denton ................................. . 8205 (') 10 Mnrqulllo X 'l'Olllllnrq.... \ 1211:1 Ii 45 

Fulonater ......................... .. 0471 5 65 Kllllrcd.. ...................... fil41l Ii 30 

Mediterrunenn................. . :()~3143~ Ii 50 '1'Olllllllrq........, ••, ... ....... ullao 5,., 3g

Minhnrdi......................... .. " Ii 50 Kllllrkof............................. 1442 3

Trumbull X Fultz.......... 12220 5 20 Mnlllkof ............................. 4808 r, 20 

Wnb"sh............................. . 11384 5 20 ConIl1ll0he ................. _........ 11117:1 5 30 

Trumbull X Fultz.......... . 12217 5 20 PnWllCe . _ ....... _ ................ 11tIU9 10 60 

Fultz Hel. X HUlIgnrltlll .. 11850 5 20 Knw\'nhl X'l'enmnrq...... 11050 Ii 30 


Do.......... _ ... _ ......... .. 12017 (') 10 Do ....._.................... 1101)2 r. 50 

Wnbnsh X'I·rumhul\... .. 12216 10 50 Mnrqllillo X Oro.............. 1I1l7!) (2) 10 

Hussar ................ " ................. . 484:! 5 50 Hope X .rllrkey............... \llOIJ.l I ('J 10 

Knwvlllc .......................... .. 8180 5 50 Hope X CheYOIllIlL....... lllllllJ ('J 10 

Minturki.......................... .. III55 5 50 H .. j,1 X illillturki 1.... 12022 Ii '10 


I C, I, ill this tnhlo "ntl aul)dcqllcntiy relcra to "cee"sioll IIlImber of the Division of Ccronl Cropa
and Diseases; 

I Trace. 

variety as compared with normal growth ar1d include leaf injury as well 
as some killing of plants. '" 

The data in table 5 indicate some marked differences in resistance 
to green bug attack, although no variety showed sufficient resistance to 
survive severe attacks. Strains showing greatest rcsistance inchlded 
Denton, Marquillo X 01'0, Hope X Turkcy) and Hope X Cheyenne. 
Fulcaster, Pawnee, and Kawvale were morc susceptible than most other 
varieties. The resistance of Denton wheat and other :Mediterranean 
strains was upparent in eOll1mcreial fields in Denton County, Tex.! as 
a few fields survived to produce a small crop when adjoining fields of 
Tenmarq and other varieties were killed. On many other farms, Denton 
and Mediterranean, as well as other varieties, were completely de
stroyed. 

Another group of winter w!teat strains, including domestic and 
foreign varieties being tested in preliminary trials, gave opportunity 
for observation on resistance ancl sllsceptibility. Data for these al'e 
given in table 6. The varieties are listed in planting order to show 
varietal differences on adjoining plots. HCl'e also the estimates are of 
total damage as compared with normal growth and include leaf injury 
as well as killing of pii~lltS. 

In this group of strains, Denton wheat again showed considerable 
resistance to green blig attack. Strains of Marquillo X Oro were the 
most resistant of any in the nursery, and this was observed in other 
plantings as will be noted later. Several Chinese wheat varieties 
showed little injury, which may have becn due to their extremely early 
maturity. The foreign strains, such as P. I. Nos. 94454 and .94462 from 
the Union of Soviet Socialist Rapublics (Russia) and P. I. 109585 from 
Turkey, were considerably more resista~tthan Tenmarq. 
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TABLe 6.-Green 	bU(f damaoe to rni.~celialwoliS winlm' 'wheat varieties (frown in 

sin(fle to-foot 1tlll'scry l'01d.~, Denton, ']'ex., 1942 


clnmngc
Origin


vurioty Or Btmin of 
 Scluction I'. 1.1 C. I. 
seed 1\luroh 1 April 15 No. No. No. '. 

Perrelli Perrelli 
Denton (ohock) ............................................ ; ......................................... 1 8205 ,\ fi 20 

Hope X Mediterraneun"e!........................ 41.3a·1-.TlO·4 ....................................... : 5 1i0 


:Do ........................................................ ·ll·33·I·Jta··1 ................... .. ................ .. 5 40 


10 80 

10 80
I!~~~~~!:~.~~~~~~~~·~~;;;~;~:~~;~ ~~~~~~~~~~~;;;;~~;~ ~~~~~tf:~~~~~i::: ~~~;~~;~;~;~~;~;;~~: ......l~~~r.. o 20 


31l 90 

10 40
¥~~:,~~q·«(ji;(j~k·C::::::::::::::::: ::::::::::::::::::: ::::::::::::::::::::::: ::::::::::::::::::: 1M~~ III 40 


IlIinuis No.2.......................... ........... ......... ........................ .................... l11i:J7 5 40 

20 00
t~;;;tH··BrU·o..St,;~W·2::X::::::: :::::::::::::::::::: ::::::::::::::::::::::: :::::::::::::::::: ......:.:::::.... 11i 00 

Murott·BoggsPur!llo Straw 
No. 3 ..................... _ .............................................................................................. .. 15 08 


I{unred·Hurd Federution X 

30
M~r~~~nf~qx·o~o:::::::::::::::::: :::::::.:::::::::::: ..~~~.:~~:.~~:=... ::::::::::::::::::: ......11851.. ·· (tl' 10
Do.................................... .................... ........................ .................... 111180 (' .10 


Do.................................... .................... ........................ ..................... 11078 (') 10 

Oro X Ceres·Hope·Florence.. ................... 1\". 73-2 ... , .................................. .. 5 45 

Denton (ohock) ...................... .................... ........................ .................... 8200 (.) 15 

Montnnn.................................. Itllly.......... ...... ................. 1:12850 .................. .. 95 100 

ROUHu,n tu................~............~_.dU J\rlllciliu I............H.......... O"34~! .............._ ..... . 5 40 

No. 22 ............................................. do........ ........................ 0·I:J40 ................... . 5 40 

.No. 88 ...................................... Bulgllrin ........................ 040107 .................. .. 10 00 

No, 02 .............................................. do........ ........................ 04411 .................. .. 10 81i 


5 20
~~I;I~7,~~;I(~i;~(jki:::::::::::::::::::: ..~~~~~~::::::: ::::::::::::::::::::::: ....~.~~:.:~........·..·iiii5ii.. ·· 15 70 

Nnnking No. 21i...................... Chinll........ ........................ 12·1270 .................. .. Ii 15 

Nllnking No. 2(18............................ do........ ........................ 12'1:122 ................. .. 5 20 

Nanking No, aO:I............................do........ ........................ 124340 ................... . 5 20 

No. 04411.................................. u.s.s.n. ........................ 112:178 .................. .. 25 80 


5 10
tU1Ut:6~~:~::::::::=:::::::::::::: ::::::::~!~:::::: ::::::::::::::::::::::: 1~;!;t~~ :::::::::::.:::::::: 5 10 


5 10 

No. W37·:1O (No. '1'.5:1:1) , ...... 'I'urk"l'...... ........................ 10058:1 ................... . 5 30 

No. 11-20 lNo. ~··li35) , .................. do... ............................ 100585 .................. . 5 10 
 •

Dontoti (check)...................... .................... ........................ .................... 82U5 o 10 

No. 1410·32 (No. 'I"oao) '...... Turkey...... ........................ 100liSIl ................... . J:j 00 

S. A. B. 120........ ................... Chinn........ ........................ 1J77018 ............~.., .. . Ii 10 

No. 12·1 ...... _ ................................... do........ ........................ 118727 ................... . Ii 10 

Akngllwu Aka lehlgo............... ru"un........ ........................ 8170:1 .................. .. 10 00 

NC>,l1:188 ............................... U.S.S.R. ........................ 11·15511 .................. .. 10 80 

No. 22233" ...................................... do........ ........................ 114fi7ol 25 80
I.......~............ 

No. 21-20 (No. 'I'·53·1) , .......... l'urkcy._.. ........................ 10llfi84 ................... . 15 80 

I{unr",l • Hurd .FedcrntioJl 


142 X l'cJllllnr'l.................. .................... :J3-:JS·101l ...................................... .. 5 :10 

'I'enmur" (clleek) ................................................................ 1.................... 1 (103U 5 25 


I P. 1. rc!or" to u.",c""illn nUllther of the Di\,i.ioll of I'lunt Ex"lomtion nnd Introduotion (formerly 

Foreign Plunt Introduction).


21'rBce. 
IDurum. 

In several instances there, were indications of segi'egation for mod .. 
erate resistance among pure line segregates of wheat crosses. An ex
ample of this is given in table 7, where the reaction of a few selections 
from the cross Mediterranean, T. S. 5933-23 ~ - Hard ]'edel'ation X 
Hope - Mediterl'l1nean selection 41-8-3 is shown in compm'ison )"ith 
check plots of Denton and Tenmarq. These strains wore grown in 
duplicate 4-TOW 10-foot nursery plots ancl were a purt of a much larger 
group. Estimates of damage are macle as described above. , 

The reactions of the segregates from this cross indicate that differ
ences in resistance are inherited. Reactions in the two replications 
agree l'ather closely. Strain 124-40-130 was damaged only 27.5 percent, • 
while strains 124-4.0-122 und 124 ..40-135 growing adjacent to it were 
damaged 96,5 and 72.5 percent, j'espectively, The high resistance of 

'.ACCCHBion number, 'I'cxus Agrieult.urulExpClrimcnt Stution. 

i 



REAC'l'ION OF SMALL GRAIN TO GREEN BUG ATTAdK 13 

TABLE 7 . - Reactions to green bUfl attack among f;e(/regdte,~ aI the cross M edi
terranean, '1'. S. 5988-28-HUl'd Federation X :Hope-Medi/,en'dneanselection 
41-8-8 and 01 Denton and 7tenma)'Q .checlc 1Jlots grown 1~n Ci1lplicate 4-row.l0-loot 
nUl'sCl'Y plots, Denton, 7tex., 1942 

Estimated damage Estimated damage
Strain or chuck Strain or cbeek 

variety variety Repli- Repli
tation 1 eatiell 2 Average----_._-------- --- ~-----------------

Perrellt Percellt Percellt Percellt Percellt Percelll 

Tenmartl (ellCckl_................... '100 0582.5 124-40-100................................ 95 e5 90.0 

124-.30-359..3............................ 100 08 00.0 124-40-111................................ 05 00 02.& 

121..40-27 ........................ "....... 100 50 75.0 124-40-120............................... 05 00 02.5 

124-40..31.................................. 100 ao 05.0 124-40-122................................ 05 08 90.5 

124-40-64.................................. 40 40 40.0 124-40-130................................ 25 30 27.5 

124-40-07 .......... _...................... 00 70 80,0 124-40-135 ............. __............ 70 75 72.5 

124-40-70................................. 05 85 UO.O 124..40-145................................ 00 70 '65.0 

124-40-78.................................. 115 75 85.0 124-40-140. .............................. 00 80 85.0 

12·1-40..82.................................. 80 00 70.0 b4-40-163................................ 05 85 90.0 

12,1-40~102............_............,..... 51l ao 40.0 'l'enm.rq (check)...................... 100 75 87.5 

DCllton (chcck)..........."....... .... 20 30 25.0 


Denton wheat, compared with many other .strains is again indicated in 
the table and is shown in figure 5. 

Replicated nursery tests of winter wheat al'l'anged in a modified 
Latin square design, consisting of 97 varieties and 11 check plots in Poach 
replication, were grown at Denton and Chillicothe, Tex., in 1942. AI

• 

]'IQUI1E 5.-Tho illustration shows tho comparatively lligh resistance of Penton 
wheaL to green bug attack, while strains from the cross Mediterranean, T. S. 
5933-23-Hard }?edcl'Itlio.'lX Hope-Moditcrranean selection 41-8-3, adjoining 
and in the foreground, wore inhu'ed more seriously j Donton, Tex., 1942. 

though the varieties in the tests were not identical, they were nearly 
so. At Denton the green bug damage was not uniform, owing to local
ized infestation centers, and notes on damage were taken on only one 
,replication. At Cbillicothe the infestation resulted .largely from migrat
ing green bugs, so all strains had equal opportunity to be damaged. 
Parasites and other factors brought the aphids under control before the 
.crop wasentil'ely destroyed, so that a small crop matured. Estimatesof 

http:l'enm.rq
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TABLE S.-Green bug damage to varieties and strains of winter wheat grown in

nursery plots, Denton and Ohillicothe, Tex., 1942 


[Superscript (in italio) indiellt.. number Dr time!! recurrent variety was used as " parentI 

Estimated dnmllged at -
Vllriety Dr strain Selection ND. C. I. Dllte Chillicothe'lNo. hellded average Df De'.'tD'1'

4 replicatiDns 1 rephcatJon 

lo[(lY PeTrent PercentTenmarq X Blackhull.••....•.....•.•••.. Wd.' 36h29157 ....._....-_.. 4 11.2l\IarquillD X Or'1..........................._ Ks.I". N.' 790.. 1 ....._._....... 12 ---·..····-fi·········

DQ................_ .. _ ..................... Ks. F. N.' 1433..16 

15.0

Cheyenne X BlackhuIL................. ··12112.... 5 21.2 20

Kanred-Hard FederatiDn 254887 ················..·37::37:57·· 12

5 
21.2 20


X Tenmarq. 21.2 40

BlackllUll._......................................... .................u 6251 12 22.5 10
•••••••• _ ........
I{anred-Hard FederatiDn XlVIin ...... u __.................. __.......... 
 11970 12hardi-Mjnturki. 23.8 20

MarquillD X OrD............_ ............... Ks. F. N.' 787-1 .........--... 4 23.8 5
Kanred-Hard FederatiDn 254887 37-35-3 ............_..... 5 25.0
X Tenmarq. ..-...............-.....

Wichita ........................._ ................. _........._._.................... 11952 4
Kanred-Hllrd FederatiDn 254887 25.0 2037-37-16 ....._...._..... 8 25.0X Tenmarq. 30

DentDn............................................. 8265 14 27.5 5


••___••_ •• u ...._ •••••• _ ..........


Cheyenne X Ellrly BIllckhul!....... ......_.__......_---.........._.... IHJ99 5 27.5
HDpe X Turkey............................. .....e.__.................·........_._. 11964 10

Cheyenne X Early Blackhull....... .._...............................--.. 

15 28.8 Hl
12114 9 28.8 10Cheyenne X Tenmllrq................... 12104
Kanred X CIllrkan......................... ···················74::37~S7.. 5 30.0 10

Kanred-Hllrd Federlltion 142 X 33-37-40 

12
4 

30.0 20

Tenmarq. 30.0 30


Kanred X Clarkan........................_ 74-37-29 13
Kanred-Hard Federlltion 142 X 33-38-88 
32.5 ··········30..··....··
Tenmllrq. 5 32.5


Marquillo X OrD.............................. _._••u ••••_____o._..__.,,_. 11979 12 
 33.8 10
Cheyenne X Ellrly Blackhull......•. ..........._.....- ................... 12000 5 33.8 15
~[arquillo X Tenmllrq........•....•...•• .._........................._......... 12113 11 33.8 30
Red Chief.............._ ......................... 12100 9
.....................__u 
 ...__•• 35.0 90Martin X Tenmarq , ....................... 50-37-121
Kanred-Hard Federation 142 X 
12 35.033-37-67 5 :16.2 ··..·····..30·..--

Tenmar~
Early Bille hull•............•.•...••__•.....

Martin X Tenmarq •._ ....•.•.........•• ·--·············50:::i·7~!i2· 

8856 4 36.2 40

12 37.5 5'-i1ii4r' 14Kanred-Hard

Kanred X BlaekhuIL
Federation

•.•..•..
142
_ •.••...•

X ······..··-····..33::37~:.jii· 37.5 20

TenmarlI 40
4 37.5


Kanred. X Dpe-Hard Federation. ·····-·····..·..3a::37~S!i· 11075 9 40.0
Kllnred X Hllrd FederatiDn 142 10

X Tenmarq. 5 40.0 20


Do............._ .•..•.. _ ................. _. 33-:14-303 12105 5 40.0
Do........._..__............._.. _ ........ 33-35:26 30

5 41.2Clarkan.............._ .... _ ......_._......_. .--....._..._......._..._....... ..··8S58.... 12 41.2 ··········30......····


Chiefkan......_ ..••.•.••._ ...................... ·······....···-··33:·:i8~27.. 11754 12 42.5
Kanred-Hllrd FederlltiDn 142 X 10
5 42.5 30Tcnmar'f

'Martin X' 'enmllrq ••.•..•.•.._._..... 5tJ..37-109DD.........................._ .. _ ......_ ..• 5tJ..33-63 ..1150S.... 5 42.5 -···...·70-·····..·

Blaekhull X Tenmllrq.•.••...•....•..•.. ..····_··....·5i).:37.:-iao.. 

0 42.5

12102 5 43.8Martin X Tenmarq '_.................... ........- ....... 12 45.0 

30

Tenmarq X Oro............_ ............. 70-38-44 12111 12 ··········20...._ ..
N ebred_.................__••.._ ....._._•. ·······..·..···-33:34~271·· 10094 14 

45.0

Kanred-Hl1rd Feder.. tion 142 X 45.0 20


Tenmllrq. 5 45.0 30

DD................._ .........___.•••. 33-37-31
Tenmarq X P. 10(j(J-Prelude..._._ 

_......_-_.. 5 20
2!1-34-76 5 46.2 20Blaokhull X Cheyenne.............._ •. ..--_.....__............._.... "1210C' 12 

46.2 


Cheyenn<!.................._ .. _ ............_. ..·..·..·······....29-::3ii~5ii·· 
47.5 20


8885 12 47.5Tenmarq X P. 10M-I-Prelude..••. ··········60..·· .. ·-·
DQ••..••_ .................. _ ................ 29·35_10 12

4 47.5 

Kanred-Unrd Federation 254887 37-35-2 

48.8 40
X Tenlllllrq. 12 48.8 ............._.....---

Blackhull X Hurd Federation __.. Wd.' 1133-0 0Tenmnrq X OrD ............................. 70-36-1 
48.8 .........- ......__.....

J(anred-Hard Federatioll 142 X 
12 50.0.33-35_27 12 50.0 ·········..50......·..·

Tenmarct·
HDpe X C 'oyennc..... .._...._ ••.••. ··········..·..·..:i!i::ii4·:·iiiii·· 11969 12 51.2Tenrnllr<~ X P. 106U-l-1'reJudc..... ··..······10-··-·..
Kt1nred- 1l1rd Federation 142 X 3:1-35-31 5

5 52.D 
Tcnlllarq. 52.5 .............._--_....

Kanrcd_Uard Fcdcrntioll 25007 25-34-32 ..._.---- 5 53.8 .40,<..Tenmnrq. 1"-'--"" ie: 
Least significant .lifT,·rclI"" .b.lLween the estimnted dllmnge of two vllrietie. at Chillicothe at 006[)Oint = 14.0. jl'''CCllt.
'Wd. = WODdward, Okla.
• K•• F. N. = l\unsas Fly Nursery. 
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TABLE 8.-Green bug dam.age to varieties and strains of winter wheal {7ro.wn. in 

nursery plnts} Denton u1ld Chillicothe, Tex., 1942-Continued . 
Bstimatcd damage at-

C. T. Date Chillicothe. 
Variety or strain Selectioll No. No. headed average of Denton. 

4 rellikatirn- 1 replication 

May Pl'Tren/. Per-rent 
5 53.8 50
Tenmarq X P. 1066-l-Prelude...... 29-34-153 

55.4 ---_.._-----Vaughn Turkey (average of 24 T. S.' 15133 

eliecks). ._...._-_.-_..


Kanred,Hard Federation 142 . X 33-38·20 5 56.2 

Tenmarq. 
 14 56.2 5
Hope X Mediterranean... ,.............. 41-121 


12 56.2 20
Tenmarq X P. lO66-l-Prelude...... 2!l-34-113 

Martin X Tenm&rq'....................... 5£'-37-85 .-..._-.. 
 12 56.2 50 

COiDanche._ ...... _ ... _ .......... _ ........................ _ .. _ ... _ .._ 11673 11 57.5 10 

Tenmarq X Oro..............__....... 70-38-112 ................ 
 12 57.5 ''''''-'20-''''''''12 57.5 

Au.tin....................... _ ............... _ ......_ ............. _ .. _ .._ 12:14 6 17 58.8 40 

Cheyenne X Tenmarq...............__............__................ 1210:1 


Tenmarq X 1'. lO66-1-Prelude...... 29-36-44 .. _ ..-. 

12 58.8 40 

Kanred-Hard Federation 25007 25-34-116 12110 
 12 58.8 80 


X Tenmarq.

Turkey........................................ _ ....._ ....... _ .....__....... 1558 8 60.0 30 

Tenmarq...... _ ... _ ..................... _ ............__...._.__•• 6!l:16 12 60.0 40 

Tenmarq X Y. lO60-1-Prelude. .... 20-:14-1·U 12 ......-·;;0·......60.0 

Kanrcd-Hard Federation 142 X 33-2-1-274 
 15 60.0 


Tenmarq.

Vaughn Turkey..__..... _ ...... _ ...... 14 61.2 "'-"'50''''''-12 61.2Kanred-Hard Federation 25007 


X Tenmarq. 
 63.8 20
33-37-90 12115 

Tenmarq.


Kanred,Hard Federation 25007 25·34-74 5 63.8 50 


X Tenmarq. 


Kanred-Hard Federation 142 X 


63.8 60 


Tenmarq. 

Kanred-Hard Federation 142 X 33-37-36 .. , ... _._.. 5 


M.5 40 

Ksnrcd-Hard Federation 25007 25-34-1:l5 __..__ 12

Tenmarq.(average of 20 checks} .......... _ ........... _ .._...... 6936 ..........--.. 


05.0 4C 

X Tenmnrq.
Kawvale X Tenmarq.......................... _ ..... _ ..____.. 11002 12 66.0 20 

Kanred........_._......__..__.....................__.......__. 5146 15 66.2 
 10 


12 67.5 ._........_.....-_.......
Tenmarq . X Oro........ _ ....... _._... 70-:l6-:! 

Do........ _ ..... ___....__....... _ 70':l8-8:l 12 67.5 ·....- ..2'0·..·_..· 

Do............. _.............................. 70-38-01 _ ..- .... -.. 
 12 6S.8 

Do.......:.._........................_...... 70·37-38 ....... - .... .. 
 12 68.8 70 


12 70.0 10
I{anred-llard Federation 254887 37·34-54 11074 

X Tenmarq. 
 12 70.0 80 


Kawvale X Tenmarq...................... 35-34-117 11!l56 

Cheyenne X Tenmarq............. _ ... _.___".""-._.- 11072 


15 71.2 :10 

Kawvale......___............ _ .................. _ .. _.__..... 8181) 13 71.2 60 

Kanred-Hard Federation 142 X :13-37·87 ..... - ..- .. 8 72.5 ._------


Tenmarq.
Kharkof...__..... _ ..__..__............. _ .... _ ...... - ..-. 1442 12 73.8 30 

Tenmarq X Oro..............._._....... 70-38-125 ... _ ..... . 12 
 75.0 40 


Do_........... ~.._ ...... -.............. 70-38-34 .............. - 12 77.5 ·..-90..--..· 

Kawvale X Terlmarq_._.. _ ............ _ ..... __....__... _ ... 11950 12 78.8 

Pawnee........ _ ..._.__.. _ .. _ ............ _ .. _ ...... ___... 11660 15 82.2 20 

Tenmarq_X Oro...........___.. 70-38·147 ._-._ 15 82.5 60 


12 87.5 30
Kanred-Hard Federation 142 X 3:1·34-111 -"'-"'" 

TenDUlrq. 


'T. S. = Texn., station. 

damage at Ohillicothe are averages of four replications, detailed data 
for each of which are on file. The analysis of variance test indicates 
that at the 0.05 point the least slgnificant difference bc:t;ween the means 
oJ two varieties .is 14.6 percent. Dat.a on damage observed in the tests 
are presented in table 8 in order of increasing damage to varieties rather 
than in planting order, as was done in previous tables. Estimated 
damage is total injury, as in previous tables.;; 

Some rather marked differences in green bug damage were observed 
in the above tests. In general, the observations on resistance at the two 
stations are in agr.eement, as they also are with the data previously 
presented in tables 5 and 6. Among the most susceptible varieties ma.y 
be mentioned the Kawvale X Tenmarq strains, including Pawnee. 

'Data.prel!ented through the courtesy of J. "It. Quinby. Superintendent. TeD. Sub.tation No. 12, 

Chillicotlie•.Tex. .. 
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Highest resistance to attack was shown by the Marquillo X Oro strains,Denton, Hope X Turkey (C. I. 11964), and the Biackhull wheat group.
Several hybrid Iltrains involving BJackhull or Early Blackhull also 

\,showed high resistance, indicating that these hybrid strains may have ,."'

inherited the resistance of the Blackhull group. In commercial plant
ings in the Chillicothe area, Early Blackhull was damaged much less
than other varieties. Whether earliness directly influenced resistance
has not been determined. The data in table 8 indicate no very
definite relationship between earliness and resistance, but there is a
slight tendency for the later maturing lines to show heavier damage.
Selections from the cross Kanred-Hard Federntion 254.887 X Tenmaro
were among the more resistant strains, while selections from two similar
crosses, Kanrec1-Hard Fede'tation 25007 X Tenmarq and Kanred-Hard
Federation 142 X Tenmar~, were nearly all very susceptible.

Several varieties of winter wheat were grown in replicated field
plots at Chillicothe and Denton, Tex., and Lawton, Okla. All plant
jngs at Denton were killed, but at both Chillicothe and Lawton partial
survival permitted good obsel'vations on reaction to attack. The
varieties included in the tests were the same for the most part. Data on
reactions of these varieties are given in table 9. Estimntes of damage
are total injury nnd include injured leaves as well as killing, ns in
other tables.
The result.s were similar to those in the nursel'Y tests. At I .. awton
the range in damage was rather small, but in general the 1110re resistant
strains were the same as at Chillicothe, where the damage was s('vere. 

TABLE 9.-Green bll(l d(/1l~a(le to winler wheat t!arielie,~ (/rOlLln in field plot lest,~)CMllicothe, Tel:., and Lawloll, Okla., l.'J,le • '.(Superscript (in itnlici indicates number of linwl'3 rrl'urn'nt. vuriet,)~ \\'US "u$cd n.1Ii 11 parellt) 

Chillicothe, Tex. Lawton, Okln, 

Estimntcd E~timnt.cd
C. L damageVariety or strnin T.-S. dnnUlgc
No. No. Yield ---;----) Yield

AV("r- or Avcr-! ofage: -1 grn in uge, :~ grainrcp!tea- Hank replica- Rank
tions t lions,------I Perrelli --- ~I-;:;;;:;;;t ---~Wichita .._.___..••_.___.... 1l952 2UOSI :16.:1 1 12.0! 27.:3 6 !!fi.5Red ChieL__•____•___...._._ 12109 "._._._ 4.5.0 2 11.1 26.7Early Blackhull__~__...._...1 8856 158:18 

;; l:U;
Dcnton_......___•____..__......18265 

53.8 a o.a 2:J.:l 2 U.2.0236 58,8 ·1 7.n ,._._............___• _......._..
Kanred·Hard Federation 1·12 X 12105 .._.__• 62.5 5 7.:1 ",___, ._...._ ........._ ....
Tenmnrq.Comanch"---._____..._ ......._ I1n7:1 240.51 63.8 6 7.8 :\.1.0 16 20.0
Chiefkan '_.._____............111754 I 2:1270 65.0 7 


I 
.Blnckhull__.__..__._........_. 0.0 I 22.0 1 11.1)
. 62.51 I 7172 U6.:! 8

I· 

7.1 ZCJ.3 10 18.0Martin X Tenlllarq ,__....... '_')' U80,; _._......
Kanred-Hard Federation 2SUU7 X 
72.5 0 5.2 " .......__• _.....,._.....__.....
1210U ,_..........., 70;:1 10 ·1.0 1........_..__......_ .........._...
Tenmarq. 1

Tenmarq_·_.._·__......_..·_·1 6036 12578 77.5 11~ -I.aKawvale X Tcnmnrq._._...._•. \. 1I95U !...._ .._.. 78,8 _ 4.2 
:"2'7

0
..7
0 

7
0 

10.0
TlIrkey...........____._~_...... 24.81558 1_.__.... 81.:1 13 3.5 43.3Cheyenne... '''___''_'__'''_' 8885118566 

21 l1.0
Pawnee......._ 83.8 14 3 ~ !l3.0 IS 14.0
••_._••••••___.lll6tiO ........._.. 83.8 14 ~.2 30.3 13 l5.4
!\Kleditedcrranoan,...-_..........._._._., 11587 ....._...._ 
 SO.3 11~( ~.Ianr ........._____.. _......1 5146 11736 86.4 

~__... -_......- __
2.5 31.7 14 10.5Kharkof_.......__.._.__...._._..... 1442 I )()S:lO 87.5 18 2.3 :18.!l 18 12.9
KawV:alc X !cnmarq.._:.';C....;-......11 U7.50 I.............. 02.5 J!) 1.7 :14.7 17 20.5
Turkey X Knwvale, La. 3"-0,l.............._ ... ,..............,_••_ ....... __••_ .........."....." 25.7 :I 12.3
Clnrknn___•__......_._..........
Harvest Queen,___._~.._.. 
S851} J' 2!HOO I................·......·....1·......·...... 25.7 :I 15.1
1I1!l9 __._......................._ ... .............. i 28.7
P.enquite...._ ...____._••_ 8 11.411745 12~:'la 1.......··..·......._._...............\ 20.7 U 13.8
Kawvale......__.........___ 8180 
 1.."771........___..__1......._... :!O.O
Sibloy 62___._.__.___ 11523 I 2(H81 12 20,5___•• ___._......__ 39.0 19 18'.9 
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In both tests Pawnee and other Kawvale X Tenmarq strains were 
among those more seriously damaged. The relative damage was re
flected in final yields of grain. 

BAHLEY VAUmTIES 

As noted previausly, barley is one of the favare(! host plants of 
the green bug in this regian. Oppartunity to' observc the reactian af a 
very ltu'ge number of varieties f!"Om world-wiele samces was affarded 
by the extensive plantings at Denton, Tex., and Lawton, Okla. The 
high resistance and sUn'ival of same strains under heavy infestatian 
give eneauragement to the project of breeding adapted resistant 
varieties. 

Far seve"al years, a studY of winter hardiness af badey varieties 
has been conclucted by the Division of Cereal Crops and Diseases, 
Bureau O'f Plant Inciu!:;try, Soils, and Agricultural Enginecring. Usually 
40 val"1eties al'e included, thcsr being grown at all experimental stations 
in the winter badey area. This graup af varieties was grown at both 
Denton, Tex., and Lawton, Okln., whe'c notes on reaction to' attack werr 
recordr.d. The datu are gi\'en in table 10. Estimntes of damage are 
thc nvcl'age of two rcplicationr::, the varieties being nrmnged in order 
of increasing injUl'~' as ohsen'cel nt. Dcnton. ]~stil1late" given nrc total 
injury to the plot compared with I1cmnal glOwth llnd inelucle leaf injury 
as well GS killing of plullb'. ()h~(\I'\'ntiot1~ at Lawton al'e expl'er::sed both 
a<; pCf('entagc of injul'Y to the YflI'iety and a~ (wl'rtmtngC' of the nenl'cst 
Tenncssr.c 'Yintrl' ('heck plot. 

TAm.!'; 10.-01'1'(,11 im(J dill/UlrIC' io 1l'ill/(,l' /)((1'/1'11 'l'{/ri('Ii('~ ill ilU' ['ni/ell S/,(le.~ D('
parl1llclli oj A{!riC'lIilul'e COni/emil, Jrill/Ct-l/rmliIH'sl{ Xm.w'1'1I. {/rtJU"1 01 nell/(lIl, 
Tex., (/ud Lawioll, Oklo., ION 

, (';1. 
I ""0. 

• 

28 
:10 
:12 
27 
ii 
8 

10 
Ii; 
17 
10 
2:1 

'Average of 2 replications. 

33 
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At 1knton, Tt'x.. whel"(~ IIH' illSC'('t, population was vel"Y ~l'C'at, most 
\'nricti('s were soon killed. TIll' 1'('!4i;:;buH'l' of ~lll{)()th Awn 8(), .ERaw, 
Sunrise, Wong, and Xu El' Tn "'11:: ()ut::tilndin~. Th(,RC' yari('t.i('s sur
\'iv('d and produ(,Nl l~ p:ood (,I"OP \\'11('11 nil ::tl'nins SUl'l'oulHling them. 
w('rc killed. At La\\'loll, Okla., tht' Ilttnek was of ;:;hol"tC'1" duration, so 
that, damngl' WtlS not so 8(,\'('1"<', but tlt(' ~all](, \'[ui('ties showed high 

•
Fronm G.~~III'I'i\·nl of hnl"l!'y \'llri!'1 iI''' following af lal'k of tli!' grpPIl bug at 

!)Plllon. Tl'x ... 1!J·t2, in 2-101\' 12-fo()( plot,-; A, II"('dl'11: H, '1'1'1111(>,,<(,(, \rilltl'l'; 
(', (,1!,1JI~()1I HOllcit'd: n, ge(lll'; N. MlInl'i~I', III (h(' IH'xl hl<)('k in [hI' 11Ilrk
grollnd nJ:I~' \1(' ;:(,Pil ,\11 Er Tn ;lnd \\'ong, whil'h ;:lIITin'd L1Il' nUIl!'k. 

FrOUR~; 7.-Smoolh Awn 86 bllrlpy SlIrvivpd w\wn nIl surroundin;; !Strains were 
killed hy tht: grpen bugs; Denton, T('x., 1042. 
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resistance. The resistant varieties Esaw and Sunrise are selections 

• from a natural cross of Nakano Wase, a ,Japanese variety. Esaw is 
also one of the parents of Smooth Awn 86. The high resistance of these 
strains is shown in figures 6 and 7, 

Another group of foreign and domestic bar1ey varieties were grown 
in single 2-row l2-foot plots at Denton in comparison with check plots 
of Wintex and Texan. The data. from this test are recorded in table 11, 
the varieties being listed in order of severity of damage. 

TABLE H.-Green buy dama{fe to miscell(l1leou8 winter barley varie.ties (frown in 
.~in{fle 2-l'OW 12-foot 1l1lrsery 1)lot.~, Denton, Tex., 1942 

C.l. EstimatedVariety Hank Origin or source No. dnmage 

Perrelli 
Peru._ .................... _ .........~••. 707 5 North Africa. 

Kunah.. n ................................ 1065 5 Chinu. 

l\l..lwet......... _ ...................... 2459 5 Do. 

Omugi .......... _ ...................... 5144 [) Choscn. 

SOJlb..ku ................... _ .......... 5151 10 5 Do. 

Nip ..... _ .........._._.............._. 2·171 20 tJ China. 
Hoodlca. Beardless._ ......_ .. 1803 35 i Saskatchewan. 
Pidor......__.............-............. 1101 80 8 'renncsscc ""iuter X Hunko\\'. 
Kinfoku__.. _ ... _ ............. 5205 85 !l Chosen. 

Ar .. bel ........ _ ........................ son 85 !l Tennessee \\'inter X Blaek Arabiun. 

Temple.~ ...... ~.....+......~ ....".H••_W. 1046 00 11 China. 

Unnnnlcd....._..._.....~.... ~.• ,........... , 2420 00 It California. 

Temn (check)................... 6400 00 11 Selection from Comrlosite Cross, C. I. 


ie 

5530. 

Unnamed.......__ .................... a883 00 11 I\u:ihmir. 

Dohadak.. _ .._ ..................... 5187 9{) 11 Chos~n. 

Nipa._ .. _ ............................ 2-171 90 II Chinu. 

Maretta Awnless 1.. ........... 7073 05 17 SOllth Carolinu. 

Wintcx (checkl.,," ................ 11127 lOU 18 Sel~ction from farmer'::!; field in 'I'extl!:l. 

Telli._....__._............... _ 194 1lI0 18 North Afrieu. 

Argcrltine____......._.~•.h_~_ ....._ 22:1 100 IS Argclltillu~

Santizo..... _ .. _ ..................... 10-10 100 18 Chutn. 

Michigan Wintcr..........."'_. 7032 100 IS Okluhoma. 

Orkoc...__..... _ .. _ ................ 2405 IOO IS IChina.

l\l .. yllllllg. ______....... _ ... 
 2429 100 IS Do. 

M .. retta Hooded 4 ............... 707-1 lOO 18 South Carol inn. 

Zehra.........__....................... 5180 100 18 IChosen. 


Extreme differences in susceptibility to green bug attack were ob
served in this group of varieties. Omugi was damaged only 5 percent, 
maturing fi good crop while the adjoining plot of the Unnamed strain 
(C. I. 3883) from Kashmir was damaged 90 percent. The varieties 

.Peru, Kunshan, lVlalwet, and Omugi all showed high resistance, being 
damaged only 5 perccnt each, while the standard varieties Wintex, 
Texan,and lVlichigan Winter were almost completely destroyed. The 
resistance and susceptibility of a .number of varieties included in this 
tes.t are shown in figure 8. 

At Lawton, Okla., a group of 91 varieties of winter barley was 
grown from fall seeding in single 5-row 10-foot nursery plots. Check 
plots of Michigan Winter were spaced at intervals of 10 plots. The 
test included most of the commercial winter barleys grown in the 
United States, as well as muny winter types from widely separated 
parts or the world. As mentioned previously, the green bug infestation 
at Lawton was largely the result of migration, alld the insects were 
brought under control by parasites and other faetors before complete 
killing occurred. The first notes on injury were taken April 3 to 7 at 
each of four places in.. each plot. About 10 days later, April 17, a second 
note was iakento indicate the percentage of the leaves infested. The 
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final note, talu-n Apl'il 30, was nn estill1ate of the total injury to the 
entire plot, illC'ludinp; leaf injlll'Y and killinp; of plante, The fit-st two 
obscrvations nl'c 1'{'C'ul'ch'ri as pCI'C'eutap;l's for the' na11ll'cI Yl1l'il'ty, while 
the last i~ in ]lI'Opol'tion to til(' nC!LI'l'st 1Iiehip;an \\'inle'r cheek plot, in 
ordcr to ()verC'OIlH' any possible varintion d\le to ]oeation. Data for the 
91 strains nre PI'('scnte'c1 ill tnble 12 nnd art' lU'l'nnged in ol'del' of in
cl'e'nsing injul'y to the' val'iety, 

" . 

I·'wnm S.--,Upill'tiOll of hul'lp)' I"tll'j('t i..,; 10 ~I't'ril hilI-( a(tllek, Dentoll. TC'x .. 1942: 
.tI,Hoodrd B('lll'dl('~", ail 1)('\'('('111 dtlllla~('d; B, (-Illlanll'd stl'ain ('. L 2420), 90 
lH't'('pnf; C. TC'xal1, flO ]lpt'('PIlI; n, ~IIlYllall~, 100 pen'PIl·t; g,i\I:ti\l'pt, 5 ]11)1'
('enl j b', .\"ipa, 20 ]I('I'('C'I1I; U. 1'1l1l1l1IIl'd "tl'uill (C', L assa), no percent; II, 
(ltllll~i. i'j )l1'1'('f'llt; I. ~()lIhllkll. 10 \,1'1'('('111: Ill1d .!, I)ohadak. UO I)('\'('('nl, 

Thl' data indi('lttl' that SUIl\(' \'ari('til's al'e I'tltlH')' I'psistnnt to green 
bug attack and lilaL tllt' l'(,ll('tiUII at Lawton, Okla" wus similal' to thnL 
at Vcnton, Tex .. \\'h('['(' ill r('"latioll was (,VC'll p;1'('atel', ToUt! dtllnnge 
to the plot" I'nng('d fl'OIll 1;3,0 1)(,1'('('lIt. (ba~('d on Ilel'('(,lItage or the 
nelll'(';;t, l\Iiehigan \rinl('1' ('lweI\: plot I 1'01' Itufillo to 135,8 pel'cent fol' 
COIl1j)o;;it(, ('I'us,,; s(,\pd ion IOkla, :3H-fi2U7I, TI1l' \'nri(,ti(';; Ollllll..r,i, E::;tl\\', 
and J)o/)aku \\'('1'(' high I~' l'('sH au t. at bot h stations, wll iIe \\,intc'x, 
Tcxan, nlld all rl\'III1(':'tH'(' Wintl'1' slmius, ilwludiup; \Ytlnl, Heno, and 
l\Jiehignn \Yint(']', \\'('I'l' ~(,l'i()lI;;I~' dlllll:lp;('d 01' ('olllplc,t!'ly killecl, 

DilTel'('IH'l'f; in lll(' I1lLtUI'(' or 1'('tlt'Lioll to :tUnek also al'e indicated, 
For eXfllllple, Hufillo was dalllap;C'd ollly 15,(j pc'n'put. ill spite of 50 
p(lJ'('<,m (, j n f p"ttttion () f til(' ]c'n \'l'C' :llld :14 Ppl'('(,lIl. of the \pu \'('S silowi ng 
injmy af; the (lady in;;pC'di!Jlll', wil(,I'('H;; \ )()l'silu WIl;; daUlagl'C1 25 pel'
cent, with only ]2 P('1'('Pllt or thl' h'an's infeste'd alld 2:3 1)(,I'('('nt of the 
leaves injun'd, Al"o, WIlill' <lalnllli (OklailOI11f1, 3H-8(27), with 93 
perC'ent or til(' ll'ilV<'S inrt'~tl'd, WIlH dtllnnp;('d ahoul, 2H perC'('\lt, while 
IGpo, willi ollly Hi ]l('I'(,(,Il! or thl' 1(':I\'('s in fm~tc'd, \\'n;; dltlllng('(1 almost 
35 pel'('en 1. 

For tile' Illll'pO::;!' ()f ~tllclyillg I'l'sistan('l' lo ehineh Imp; attnek, n group 
of 99 "al'idie's and stl'ains, ;;OlllC' winll'1' alld sOllie ;;pring lypes, wel'e 
spring-8(!pdt'd in i'i-I'o\\' I (J-I'oo! l1UI'Sl'l'Y plot::; in It tl'ipl('-llltti('(> (\t'::;ign 
nt Lawton. This l('sf o(T!'I'C'r1. il. valuable Oppol'tunily to study the re
action of th('~(' \'nJ'it'tips lo P;1'('(,11 bup; ntta!'k, 1)ctaile(\ notes were takrn 
for caell rcpliC'atioll and an' oil file M, Ln.wf·on, [,lid only the l1YCI'llg<'S 

,. 
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TABI,E 12.-Groon bug damage to fall-sown barley varieties grown in single 5-row 

10-foot nlil'Her?1 plots at Lawton, Okla., 1942 


C.1. Origin I..("uves Totnl injuryI
r.caves 
No. or 3011fCC

Variety inj\lrcd illfested lo plot' 

,\IJril 7 1 .April 17: April 30' 


I Perrellt Perrelli Pe1're7l1 

Rufino.................................... 2475 Chinn.................................... 34 liO 15.0 

Dorshu.................................... 51[»4 23 12 25.0 

8humaki ..................~........... 5222 34 25 25.3 

8eibaku............ _ ................... 5220 25 32 20.:1
::~~]~;:~~~:~~~~~~~~~~~:~~~~~~;~~::I
Dobnku.................................. 52:18 H) 32 21l.:! 

White Gntallli ..................... 020 18 03 20.4 

Unnamed._........... _ ............... 5087 ··ciiiT.;;:::::::::::::::::::::-~:::-~:::::! 34 80 20.4

8honan ..........__._....... _ .. 5255 Cllo.ell._ ............................... \ 24 21 :12.3 


5002 C)lillll ................................... 41 57 32.3
Mr.~~~~::::~:::::::::::::::::: 5242 Cho.ell.................................. 32 16 34.0 

Omugi .................................... 514·1 :14 26 38.5 

Rnngllbori. ....... _ ................... 52:!O 30 35 :10.0 

1\1 ignon ................. _ .............. 090 32 00 42.0
::g~!:~~:i~::~~~:~:~~~:~~:~~~~~:l
1i2:W 40 35 42.0
gyl~~t~~::::::::::::::::::::=::::::::: 070 tt. S. S. R. . .................. 1 -II 77 42.0 

F ..un.................................._. 2-111:1 :J8 48 4-1.1 

E!:In.w. _ •••" ......._.~ 4600 ~~:~~~;;;-,v;;~;;·X· i7j'I"k'I;;j;;:;;! 28 82 46.5
_.••.H~~•••*••~••••• 

Niver........................... _ ........._. 7:17 Chi"n.................................... :17 02 .15.5 

W o.rnhe ......... _ ••••"•..••~..........._._ 5205 :lfl 4n 45.5 


2-1n 81:~~t~~~'::.: ::::.:::::::::::: :::::::::~~:i :J2 05 40.2
5~r:~;:::::::::::::::::::::::::::::::::::: 2-1115 31 87 40.0 

POll til"' ................................ 7:11 .:::::::~~:::::::::::::::::::.:::::::::::::.! ·18 02 flO.O 

Tcnkow................................ 13-10 1~cll,neHIi(!n \\'inter X t ·1Il 90 53.3 


I1nllkow.
!Ch""'m.............................. , 
l{inroku ............................... 52U5 al 73 53.3 

~\n:nrillo .............. H ....... _. '''_~_' 107:1 Chillll ............ .-.................... 1 20 .w 5:1.6 

Nungrnn..y... ~................H.~ ••• _•••• 2420 . ....... do......_ .................. 1 37 70 5a.6 


....o. _ ..... , ;Ruble.................................... 870 \\!IICZU('hL.. , •._ " •• :W 82 54.1 

Arlinb'1.()D Awlllcss.............. 702 TenrlU~Mce '\\~illter :11 55 55.6 


Bhu:k Amhiull. 

Pcrlt_.._......,...._......_~•..u 707 ~orth .Afric.'a, ... ' .. H 4-1 72 50.3 


X, 

..... , ...... , 

....... ' .....~ •• , 


ComC0!:!itc Cross selectioll Scl,·ctinu from COIIlPOt)it(t ; 50 S2 50.8 

(0 lahoum aO·5255l. Croli8, C. ]. 55aO. 


Compo:;itc Cros-'J !:If.'lcetion .•_ ..... do........ _ .......................... 44 70 57.2 

(OklahollllL 30·52·10). 


mnck Smyrna... _ .................. 1111 •.......(10................." ................. 42 85 57.2 

;;24·j CIIOHel1 ................~•••..H_, •• _•••~.~ .... :IS 75 57.2
g~~~~{:i~::::=:::::::::::::::::.:::.::· ;;217 ....... do................................... 40 5n 58.0 


Cornkositc Crosl't sel(!cti...-lll Sdection fn,lJll C()IIlP()~itc 

(0 lahoma 30·5250). Cra"H. C. I. 55:10. ·10 as 50.7 


1redcll............ _ ..... _ ............ ~ 65il North Carolina Hcl(:~tian 48 :1-1 60.6 

frum 'reUIIC$.'iCC Benrd-

Ics" 6. 


Sallto1.. ,...................... , 2·WS an 115 00.0 

Banando.. ,._.... ~.• , .. " ..~_,....... __•._. 52JO gl~~~~;;'::·::::::::::::::.::::::::::: :1Il IlU 61.7 

Loehink........ _ .. , ................... 2-100 42 88 02.5 


741 55 02 63.5
i}~r~~r;;" :::.::::::::::::.::::::::::: I 2a2·1 ::~~~~~~:~=::::::::::::.:::.:::::::.::::I 55 118 IJ.l.fl 

Ton 1.'uri ............................... j 511;0 Choijen , ......................... "'1 45 70 05.8 

Unllarncd.... _... ..--...... _ .. ~............. , 5088 Chin"'............................... 50 oa 00,0 

lIall !liver.................... _ ...... l 200 ... __tit I ~......_ •••••~~••••• , ..... u ..... M 80 60.4 

Argentine... ......__..•. , ........ 22:1 52 87 00.4 

Co":'t............................._.... 1126 ..~~.~~~~~~~~~.:.....:~:~..::. ::',:::::: ! fiij 03 71.4 

Telh.__........................m .._ 11).1 North Africa.•., .... ,_, ........ 55 83 71.4 

Abytllliniull ....................... , 1231 Aby""iniu ...... _ ................. I 4.J 82 71.5 

Corn~oHitc CrosS Hult!cti(Jll _...___....... StJiectiOlt from Compo~itc I 46 07 71.5 


(0 labolll!" :15hO·0). CrOHS. C. I. 1i401. 

80nbnku.___......... _ .............. 5151 Chosen ............................... j Ii4 07 71.5
1
Black Smyrnn..................... 101 A.in :\Iillor ...................... 40 85 71.5 

ComC0:iitc CroM.'I HeicdioJl '._..~.... _... Sclcctiou from COll1pmHte 40 07 71.5 


(0 I(,holllu 35h10.3). CrO"~. C. I. Mill. 

Kotel!·_ .. __ ...._~.._ ........... __.,_.." 5101 Clloscn....._....u ..........._ ••_ ..... 1 as 06 71,5 

Com~o"itc Cro." "eleclion .. _ ........... j Sde~tion frolll COlllposite i 38 7!! 72.5 


(0 Inhonltl :1!l.,;2,12). Cro"". G. ), 5530. 

Wisconsin 'Villter'" ..... ~_........,... 510· Europe......,....._.._ ...................... 00 7·1 73.2 

Mi..ouri Enrly llenrdll...H.... 6U51 Seleetioll frolll l\li""u\lri 1 4-1 :Ii 74.1 


t ,farmcr'1i field .. 

Davidson•..,......._..........h .."".W.......u n!$7!i t Selection fron. COI1lJ)o~itc ' 017 85 
 76.0
I I Crol'lI. C. 1. 5-101. i

Hooded 10............_.__.. 05Ua Selectioll from Tellnes.~ee I 50 50 70.9
I 
 Bellrdless U. I 

Bod:lu..,.~ •••~._.....""""~._.....h ......"'~.~ 75:-1 1 Jupnu.,,_... ,.........u ••H ....... , ...... ·i as 7a 70.0
.......U 


Lieo....~__.........-.-....-.i........."...'.l }.jon X COlist ............. _ ..... ; 50 sa 78.1 

Oni.:_........_._._....... _ ..... 5188 Ch()Hell ....... ~ .. ~....................i 45 80 80.6 

North Carolina 11......__._...._! 0564 i Selection frotH Cc..IHJ}ositct -10 82.0
f ~I. ,CrL.B, C. 1. M61. ' 
TongukotftU...__.___...! 5211 ChoHcn .................... , ............ a·, 01 
 83.3 

·Percentage of h:avos injured, dcicrntiucd from iwtJ)(.:ction of 25 plunu ut. 4 locutions in eacb plot. 
.IPercentage of leaveB infested. determined frolll i"HllI!ctioll. or ,100 plUIIUl ill center row of eneh plot.
"Estimate of injury to entire plot, converted to Ilcrecntngc 01 neurcst check plot. 
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TAUl,tJ 12.-Grecn buO damage to fall-sown baricII varieties orown ill sill(Jle 5-1'OW 
JO-jQot mtrSCI'Y plots at Lawtoll, Okia., J942-Continucd 

1 Origin Leuves !,cn"Qs 'l'otlll injur)IVnrioty No or :iOurcc jnjured infcated to plottI C 

• April 7 • April 17' Aprll:\O'
----------;----:------·--------�~----I~----I~--~

Perr..ellt jJerrflut Perrc!tll 
Compo~itc Cross selection.. 0502 Selection from COlllJ)()Mitc 40 Oti 83.3 


Cross. C. 1. 5530. 

Moldllvill._ ........ _ ............. __ 302 ItulI1urlin ...• _.u_._.......¥••,....~•• 2IJ 77 8ii.7

Composite CrosH selection.. (j500 Solectioll from COlllpoHitc 44 02 85.7 


Cross, C. 1. 65:10. 

OdC.""".~.. " ........... _ ........... _.. 182 U. S. S.H......................... .. 48 87 81i.7 

.Kciroku._......... _ ........ _....... 5240 CI.oHen .............. _ .............. _ 4B 82 85.7 

Dol,.~dllk_......... _ .... _........... 5187 ........(10......._ ........._ .............. 60 08 Bli.7

lUcc..........._._........ _ .... _..... 742 CI.i ••n._...... _ ........... _ ..... . 
 55 78 80.2 
Porec ..... _ ..................... _....... 2·128 
 03 08 80.7 
Tennessee'Vintcr.... ,",.......... 3540 ~~[~~lti~;l..·r;;;;;;·~r~~;~~;;;~~H 54 8:1 80.7 


Winter. 

CompCoiIilc Cross Hillection .............. .. Selection from COlIlPOMiti:! -10 9·1 02.0 


(Oklllholllll 30-1i2iJ.1). Cros.~, C. 1. 5530. 

Snntaku._............._._........... fil:!!) qllO:iCI.l.~.""::"'_._...............4 ......... 4-1 71 01•.2 

Rono............ _....................... 115H[ l'urrJl In 1\o.n80'8._ ......................... 40 117 100,0

Wnrd .......... _ .................... _.. !lO1l7 Fllrm in OkluholUu .......... .. 
 44 02 100.0 
l~lIth._" ...............m................. ODS S(!lection froUl furmor'tJ 45 08 100.0 


fjeJd in l\Iiillle"otu. 
Unnflrned,••a .........._._..........~....u 2-120 Culiforniu ......................... .. 47 SIl 100.0 
Trebi ............ _...................... 0:10 .t\Hiu.ti(~ ~r,lrkoy..........~..........A 50 07 100.0 
Composite Crows Hcicotion Selection from COIllPositt! -16 89 100.0 

(:lOAII0308). Crn"a, C. 1. MOL 

Compo"ito Cross lIelection ............... . Selection from Compo.it" 52 00 100.0 


(OkluhonlU 30-524.1). Crm~a, C. 1. 55:10. 

Michigan Wint"r (check).... 7032 Okl"hulllu ... _ .... , ............... . 56 00 100.0 

CompoMitc CrUMM tmlcotioll f:)dl!ution from COUlpoHitc 37 02 100.0 


(Oklllhol1ll1 :l5hI0-2). CrO"H, C.!. iJ.I61. 

Composite Cross Helection Selection from COl1lpofiitc 5·1 68 .102.0 


(Okluholl'" :10·52011). Cros.~, C. 1. 55:10. 
Tcxnn.................................... IHOO .~......,d". .,........ ~"" '~'~"'.~H".H_" OS 0-1 IIlS.1 
Tennessee 'Vintcr X 0505 Tennessee 'Vinter X '/6 05 100.0 

Smooth Awn. Slllooth ,\ wn. 
Snntitun._ ....... _ ... _.............. G3117 Selectioll from Oomposite ·13 95 114,3 

Cross t C. 1. 55:iO. 
Winlc:<.___........ _ ........... _. 6127 .Seh:ctioH from fllrruer'tI 59 100 121.6 

field i'n TOXUM. 
Composite CrosH selection ___... _ ...._ Selection from Composite 67 100 12B.6 

(Okluhomll 3.;hO-12). Cro.s, C. I. 54IH. 
unnumed .................. _ .... _.. 3SS:1 [~IlSI1111ir •. _~ .............__.......n .... :IS 08 l33.:1 
Composite Cross selection ................ Scicctic)n frum CompoMitu 70 100 131i.S 

(Okluhun", :10·52117). Cro"~, C. I. 55:10. 

I P(~r\:l!ntulto of ll'flV~':i injured, tiUl(!rmincd from inspection of 2[) plallt.'i tit ·1 lucntil)uM in t,'u«:h (lllJi~ 
2 ])c::-c(!ntngo of Il'u.vcs infc.'iteci t tictt:rmim'" from iu~pel·tion uf 100 ulunt.'i in cfmtt!r row ~)r cueh plut.; 
,J i!:!!timnln of iHjur~' to t!ut.ir(> pl~)t, &:ullvt:rtcd t() JH!rCcntll~c of Ilt·an·~t ch(!{~k plot, 

are presented here. As in the fan-sown test,thrce notcs were taken: 
(1) Percentage of leaves injurcd on Aptll 7; (2) estimated injury to 
the entire plot Oil April 25, which included leaves injured and plants 
killed; and (3) a fmul note on April 3D, with counts of the percentage 
of plants killcd. Thcse notes werc slightly different from those on the 
fall-sown tests, where the second note was one of the percentage of 
lcaves infested with grcen bugs and the final note one of the general 
injury to the plot. 

The average i<l;r cach of the three notes is' givcn intnble 13, with 
the varieties ul'l'angcd in order of inm'casing injUJ'Y, as indicated by 
the total injury .note on April 25. An analysis of vnriance of thc data 
on leaf injury fl'0111 the first note takcn shows that the sta!ldard elTor 
of an adjusted meltn difference between varieties locnted together in a 
block is 5;86 percent and for those not together in a block 5.96 pc: cent. 
Thc adjustments arc not ll1l·gc. For unadjusted means, given in table 
13, a difference oJ 14 percent or more would be significant. 

Many varieties included in the fall-sown tcst reported in table 
12 were included also in the spring-planted group reported in table 13. 
In general their reaction was the same. Among the more rcsistant 

'. 


• 

. 
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• 
TADLE 13.-Green bU(J injury to willtli1' barlell v(Jl'ietz'cs spri1l(J-scedccl in 5-rotl' 

lO-foot 1I'ur8er1/ plots ill a triple-lattice dc,~i(Jll, Lawt01l, Okhl., 1942 

C.1. Origin l~eu.veR 'l~ntl\l I Plnnt••Vnri.·t.y injur~d injllr.\' kill.~dNo. or Hourcc 
April 7' April 2i'j2 April ao' 

, I Perrellt Pcrrcnl Pcrnml 
·?4.7 10.0 0l\OIoignl\oknu..................•.~::.::......................-............ 000 U. S. fl. It...........................1
b __ 5238 OhIlRen ................................ .. 2:1.7 la.a 0 


Omugi ....... _ ...... _................. 5'4140_:1 ...1\..r...do....... _ .......................... . 2·I.a la.a .0 

Fclix...._••_ ...... _ ......... _ .•__ ....... 1 7 1 CSOr}otnrnlu.,~ .•_ ................ , 27,.7 13.3 3.3 

Huffno.................................... 2475 Chinn.__.............................. . 20.3 Hi.'1 2.0 

Kumflide................................ 7:10 ... ; .... do....................... , ..........1 20.7 2U.a 9.9 

Hoodles. Bcnrdlcss.............. 1803 Snskn[chllwnn. CnII ndll" ... ' , aa,3 21i.7 13.1 

Gatnmi (Oklllhollla all- _ ............................ _ ........................... .. :10.0 20.7 8,5


80(4). 

Nuncn.....___....._...... 2473 Chinn..........................."". :12.2 aO.o 7.:1 

'l'ur.kestnn.............._...._.......... ;12 'rurkcHtntl.......~."+•••,,~•.• , .... 35.; aO.a 12.8 

I{inroku.._...+ ...... _ ............,,~....._... 5205 Clloaerl .....__•••••_........ "" •. _•••. :1fl.0 30.0 a.8 

Pnnnier.... _ ............ _............ W:!O l{ashgnr........ _ .................. .. oIo.n aO.n lli.7 

Ullcharllo......................_..... 2.tH Chi,"'........... _ ............. , .. . ;Hi.; an.? 8.0 

Good Oeltn X ]'IYlln ............_. Go(){1 Delli, X n. '"I. ai.O :lfi.i 10.0 


(oI0Ab578). 
Quinn...................................... 1024 Austrnlin................. , .......... a8.3 311.7 17.:1 
HQrsford ...... _ ......... _......... 2a2·1 Chilln.............................l oI0.a 31l.7 4.5 
Wunfat._............................... 2·Wl ........do ...... _ ................. :l1i.7 010.0 12.1i 
}'h'nll X Sln"ropol (H. C ................. FIYIIII X Stn, TOI",I ......... :17.7 oI:1.a 1O.O 

3.-:!Q.!fi). 
aK3 -I:I.a 18.1~~~~ink:::::~:::::::::::::::::: 2~~b ..:~:~:I::....::: ::.::: :.. ".::: ::: :::.\ 01 1.0 oIn.7 22.7 
28.7 4(J.7 a.a°s\\t;n~'~trecOt...IG,·O[~I·t(nl·'·T~~.i·C::·.···~:I~O·~l·:.:·.·.:.~.•: .. :l 'f~g ..'(i:·s:·K·it:'...~·.·· ..:.::::::::::·::::· 42.:1 qO.i 34.0 

,,_ 5111a ........cJo•• "........... ............ .. 4:!.7 40.7 :m.o 

Horid~1 .................................. 52:!n Ch<V'~II ............................... 01·1.0 4(i.7 12.8 

Ton )'orL..............................j 5150 .......do................................ .. 015.0 40.7 4.0 


a8.7 liO.O la.1I~~~~.~::::::::::::::::::::::::::::::::::: 4~~g ~::~~~·O....·,,;[7.~~· "X' .i",;:" oI2.a 50.0 10.4 

I 
known. 

Beccher.................................. Ofllin AUn" X \·nu/lllll ............. . .14.0 1i0.0 50.5 
JlInlwet .... ............................ .2-150 Chilln ............................... . 01 1.:1 lia.3 22.2 

iComposit.(! Crm~s H('icQtioll ........._~........ Selection frolll C'otllpositl' 42.0 na.3 6i.8 

(Oklnhon", :l5hO-5). Cross. C. I. MOL 

\'nugllll ................. ".".......... 1~!Gi Cillbl'lrnriollt X !.inll 42.0 5a.a 25.0 
Nu ,Er rl·n ••••_...,~.............. ;41 Chilln..•_.~......,................., ...... 4a.3 na.a 24.5n 

Ou"id801l""....................-...... nan Selectioll from C'·IIIJl')Hit •• ·Ja.7 fia.a 46.1 

CTlJS&. C. I. MIH. 


Vnughn X Stu"TIIllol Yaughn X StnvrOfwl 01·1.0 n3.a 201.2 

(H.C.:!04). 

B1nck Smyrlla..................... " 101 I\sia :i\Iinor ........... _ .......... . ,1ii.7 5:~.3 32.:1 
·Leh......................................... 700 Indin .•... "! .."'~ •• , •••••••• h .......... . ·17.3 5a.a 53.a 
Nangnluy, ... ,....u 2426 CJlinnw,..._._.•.~"""..••.__4._"'_.. 4,;.a 50.; :10.0..........4 ••'..... 


Indin Hull-Ies"...................... n08 47.7 iili.7 23.7 

Unnamcd........ _..................... .10i l~~!~~t.:·.~:~:·:::::::::::::::::::::: 50.a nn..7 32.8 

Turbot.__ ............ _ ... _ ..... "... 125-1 ...................... " ......... " ......... ill.O lHi.; 61.2 
Composite Crmm Hclc(~tioll , ...... *.h..m. Selection frem Conlp~!iiir.! . oJ 1.7 f10.0 55.8 

(Oklnhomu :llihO-OJ. Gr08&. C. l. I).Jlll.
Vanqc.__..._~ .._._........"•.~uo"'....... 4585 Selection frUJll Sm)'rnn, 4·1.7 f10.0 flO.a 

C, 1. 2(j.12. 
Yntlong ................................ . 2464 Chinn... _ ... , ............ ~.. _ ..... . ·15.a no.o 2a.0 
GunIHllu.............,.•• _...~..._._uH.....~.. li217 ChOMl!n~..........~......,......~.........~. 47.a (i1l.0 la.5 
Reed Triu,·'nh".•_.u....... ~... 880 Highlnnd Ohiof X ,\Iell  ,1.i.7 00.0 00.7 


Hurl'. 
Atla~ X "uIIGhn (MOHCOW 1)1I7/i Altn" X Vnllghn ......._._. ·18.0 flO.O 78.0 

33·:11).• 

lInn m"or...........__.............. 20U Chinn.............",................ .. 0111.0 (i0.0 45.2 

Olonotll.. ............................... L08 U. S. S. R. . ................... . 40.a no.o nll.8 

IJozu ..... ~.•,.~_u_._"" ..«.o.u.. ~.... 740 .runun~.............._......................_.....~ 50.a fJ(}.o 12.0 

].;bnnnkn................................ 74:1 Turkcstllll......... _ ....... " ...... . 00.0 no.o 801.1 

AtI"s X Vnughn (~I.,"c"w 01170 AtI"s X ,"nughll.. •....... , ·ili.a n:!.a fi7.1i 


33-44). 
AU"" .................._............... 4118 Selection from ConH~......... -17.3 na.a 40.7 
110ron-.-.• - ... - ..--.11290 l". S. S. lL........................ 50.0 oa.3 li1.1 
CompoMitc Crosff selection mjQo Selection from Composite 50.3 na.a 01l.8 

(TexnH 1·3a-170). Gromi. C. 1. 55:10. 
Composite Cros" select.ion .....__............ do.................................. .. 40.3 nO,i 62.7 

• 
(Okluhoma 30-5204). 

Ku.an .............................._... la15 Eg,·Jlt•. t .......HU•••_ ....~_................ 48.3 06.7 li7.5 
Tenkow..................._............ IHO rrenrlc~'iHec ·'Vinter X '·18.7 JlG.7 50.5 

Hnnk"w• 

'.E.timnto o( lenvea i11jurcdtnkell 011 100 plnnUe •. 25 plnnUe in each of !ll"cntions in Illot. 
'Estimateof total injurl' of entire plot. inoluding lon"08 injured tlnd plnnt.H killed. by general obser"a· 

tion of entire plot, hutted on percentage of llCllrCHt (:iacqk plot. 
'E.1timntco( plnnt. killed, tukonun 100 plnnt..in ecnterrow of IIlots. after green bugs had disnppeared

and growth was rCHume.d • 
. , NUI'Bery number. in this table. and subsequently. nt Mo.cow. Tdaho. 



24 TECRNIC/...L BULLETIN 901, U. S. DEPT. OF AGRICULTURE 

TADI,E 13.-Green bllY inju1'11 to 1Vinl,ct barlell varieties splilly-seccif!d in 5-rDW 
10-foot 'IIW'scr1l 1)/0111 ill a il'iple-/alli':f! clesia" , LawtoIL, Ok/a., 19l,2-Continucd 

Variety C. 1. Origin Leuves Total Plllnt. 
No. Qr source injured In]ur\' killed 

Apri17 t April 25 2 April 30' 

Perreni Perrrllt Perrelli 
Trebi........... _....................... 03G ARj(1tif~ Turkcy*_...........u ........ . 40.0 06.7 7fiA

Oomposite Oros. !;.lootion Selt.'ctioll from C, rnpo:iitc 53.3 06.7 8:1.7


(Oklahomn 85hO·12), Cros•• O. r. Mil L 
·Zamugi ........................... __.... 5178 Cl'o:i(!n.__.............__.•__~.h•••••• 53.7 00.7 flO. 1 
AtlaR X Vllughn (Mo"eow 6072 Atlus X Vlluglm ............... . 54.7 00.7 74.3 

3a-11) '. 

Blnokhull_.... _ ........ __........ 878 Abyssinia ............................. 
 50.7 60.7 OIiA 
Lieo" ...~................................. 0270 Lion X Con.t.................... .. 
 li1.3 70.0 00.1 
Weider"................................. 1021 '\u.trnJin ........................... .. 
 51.7 70.0 00.2 
Itnlinnn 112 (Oklllhornn _....... .. ............................................... .. 70.0
52.0 40.0

37-4:1<12). 

R1aokhull 1180...................... GOOO Suleetioll frOllt llI11ckllltll, sa.a 70.0 5:1.8 


C. I. 878. 
Cnpo ................. _ ................... . 5fi7 M.O 70.0 05.8

Composite CrilSH HQlc('tion ··s~i~~tro·I;·Y;o;7;·at;;~;·j;;;~rtc-· 
 :i5.3 70.0 6n.:I 

(Oklnhomn 30·5255). Cro!*l, C. r. nn:JU. 

Pcrlh ............ _ ...................... . O(l25 .t\ uHtrul ilL ......u.H'~••••••u ..... 70.0 7!.7
•••u 50.7
Con't.................................... .. 020 	 70.0 74 fI 

Tennessee \Yint(r 52....n . .... . :1543 ..s~!i;;~·ti"o·;;·t;~;;;·;i;~;~~~·~~~~tl·-	 00.0 

H2.3 70.0 78.7 
Winter. 


Wisconsin 'Vinter...... .....n_ 010 r~tl ru I)(~.........,...'""••••~••••••••••••_.~•. 1l2.a 70.0 02.2

Do................................. . 21{)O S(·Ir~(·tioJl from \\"i:,;c(Jn~iJl 70.0 82.1 


Willler, C. 1. 5J!J. 
Rice............. , ......................... . 742 Chinl\._,_.••~...._........"'...........u 54.0 73.!! 80..1 
AUa. X Vnughn (Moscow Atln. X Vllulll,n .........~.. 

•• 

n5.0 73.3 77.0 

05.0 

:ia·27) • 

Mnison Cnrro X Flynn i\!lIisOIl Cllrr" X j?IYJlII .. . 55.7 73.3 6:1.0 


(:IIiAb5170). 

'l~cxnn ...__.•~..............._ ............. u (l·l!J0 Sdcct,i(m from Gomposit(l 58.3 73.:1 72.2 


Crt)"", C. 1. 55aO.
Tong......... _ .................. _..... 2402 Ol\illn ... _ ...... ~..................... . n.!! 74.4
50.0
Composite CrosH selc(:tion ~clel1ti()11 from Comp(j~it(' 	 OO.!! 73.:1 50.7 

(OklllhollllL :111.52(7). Cruos, C. 1. 55:10. 
Californin Mllriout.............. 1·155 North Afdell...................... 61.7 70.7 82,0
Rllndolph ........... _....... ........ tJ!l72 SCJIC('tiull from furlll fielel (la.a 7{).7 82,8 

in North Cnroliuu . 
.Lion........_ .•.~.".h_........_......~........_" (1. S. S .. R .......................... . 05.0 711.7 

Phoebc..............m ................... 70.7
05.7
Oderbrucker ......................... . 	 71i.7
72.7
Tcnnc8.'fcc \\Tinter Olt_..H ·~s~ii~~ti(;;;·i;;;;;i·~~~;;~·.:;;~~~·....... 76.7 70.7 

Wintor. 
nnmndnn......... _ ............. ~.... . !!-l78 .l\lgt!rin, ...• ~~........_....~........'" ... ••.. 55.a SO,O SIl.1 

1l!l.OIrodo11." ................... -........... . 0571 Nurth Carolina Mclflc-'tion 80.0 83.3 
from 'rCIIIIC:iSC!! B~nrd
ic.,s 13. 

Unllnmed ....................... _ ... 5088 Ol,inn.__....... , ...................... , oa.:! 80.0 88.1
\Vin lcx..._................._..... _ ......_.... lil27 St:l(~ction from fnrmcr'tl 80.0
(l4.:1 80.8 

.fic~.ld. in 'rexn:;, . 
Tcnllc~~cc "rintf1r .. .......~...H noa·, Vlrglllll1l1(~('d ~CrVJC(L .......... . 01l.:1 80.0 07.2h 

Cor~pmliLc Crl88 ~WII!(!tifJll _...._.,............ Sl'it!l·tion from Cmnpositc 611.3 80.0 8·1.2 
(Oklnhorn/' mJ.52.t5), Cross, C. 1. 55!10. 

CIlJiforllin l\lllriullt X C,,}jfnrnin i\!nriollt >< 7L:i 80.0 70.:1 
Lynllpur (!ItlAb50112). LYnllpllr. 

~11'rn...,,:..............................., 51S0 CI,o"ell ... ~........................... .. i.i.a 80.0 88.'1Ivor l~II,g_......................... SOO !\!lIllchllrtn.............__.._. 8:1.:1 80,\) \l7A 
llcno.~.~....__~.........n.o.~.......... (inti 1 J;'urul in l\un~a~._ ..................__.. 1 O().O 88.3 S5.8 
Missouri Enrly !I(:nrdh!"s_. 0051 Selo('(ion fWllt (nrlllor'8 I 08.7 83.3 80.2 

field in ~1ilisouri. 
1('irQkll ........ _..................... 52,10 Ohusell .._... _ .......... _ ..... _ .. S:I.:I 80.0 


I' 
Zl.~ 

Miehiglln ............................... j ............................................................ 	 11.1 8:1.:1 82.! 
SS.!! 00.0 08.0Golden PhC"8l1nt X l""~'''''''''! G"lden Ph~Mnllt XHannchcII (!lOAh:lSIIO). Hllnlld'cn• 

• [ojstilll:llr of !(IUV(.1o:t injur~d lnkf'H Oil 100 plnnt~. 2;) plnntt:: in ('11(,11 of -I lu('ations in plot. 
2 Elitilllfl{r. of totul injury of l!Iltir<' pint, hu·Juding I<,uv(':i injuf(d nnd plnnt~ killed, by g(·nr.ral ob8on~n· 

lion of entire' pL}l, bnflt'd OIl PI'f('f'utag'" of flf!nrn."( dll'I'k JlIOi~ 
, EStilJlllW of plllnts killerl, Iltkt-Il 'In 1(10 )llllllt~ ill (·f·ltler rill" of )llots, nft<:r greell hlJg~ hnd dknpprnrt'(1 

nnd growt.h wns n·~ulllrd. 

strains grown fit Denton, Tex., undfrom both spring and full seedings 
at Lawton, Oklu., wel'e Dobakll, Omllgi, and Hoodless Beardless. :. 
Strains showing high I'esistance at Lawton from both fall und spring 
seedings but not gl'own at Denton include Rufino, Mignon, Borido, 
Niver, and White Gatami. That gl'een bug resistance is inherited and 
may be transmitted in crosses is evidenued by the high resistance of 

http:mJ.52.t5
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• 
Esaw, Sunrise, and Smooth .Awn 86, all of which have a common parent, 
Nakano 'Vase, a .Japanese barley. Several Gatami strains were highly 
resistant, .and third generation bulk hybrids of Black Gatami X ,Vinter 
and Black Gatami X Texan grown at Denton showed segregation for 
resistance, Uluny plants surviving to mature normally. 

For a study of rcsistance to chinch bugs. a spring planting of 136 
varieties of badey was made Itt Lawton, Okla. This test consisted 
largely of spring barleys but included some winter types. Data on tbe 
rcaction of these spring-sown strains to gl'cen bug attack nre given in 
table 14. As with previous data, notes wei e taken on three dates, 

T,lULtJ H.-G1·cen bll(! dal/wl1l' to sprill(!-s('('dcd barll'J1 vmiclics (!rown ill single 
v-ruw IfJ-jO(l1 1i/tI'SCI'Y plots, Lawton, Ok/a., 1942 

----'---I-(:-r····1 . . I LI'UV"H 1Tnlltl ]'Inll(.
VllrilJ~y No: Orrgln or ROllr~o Injlln·a injlln' killed 

_______._____._~:.-_---- April 7' Aprill7' April ao' 
l: 	 '"'''''---- ~--J;~;;;;;·i·~· -'"'J:e;;;;;t" Perrcnt 

lIn!lkOw ................................. !' 1112 Chinn ..................................1 2:1.'\ 11.1 o 

Arhngl(1II Awnlcs~................ 702 '\'elln",,";," Willler X t 41.7 17.0 o 


17.fi oUllnUln"d ............. , ................ 1 fiOS7 .•~:~:~i'i:O~::~~:~~~~~::~;.:::::::.:::.:::.! 	 il~:r 
 17.1l o 
Tori 1?~~:::,::~:~~:~::::::::::::::::::::~:~1 ~g~~ CI 	 I 18.5 o 

18.£1 
<.Ud' •••••,...........
Dorl4h u ..•.. . . g~gi~ I:~N·~:~~:rf'·.::.·.:.::,:.:.:.:.:.:.·.:.:.:.:.:.:.:.::..::.::.:.:. ::.::.• " 	 ~.l,~o~ :.~(~)' o 

Seillllku .................................. 	 . 20.(J o 

Peril....................................... 707, 1 orth Afr"," .................. I a;;.o 22.2 4.8 
Leollul<i.....,......................... . W~I 11 ~hinll. , ...... • ....· .. ··.... • ....... 1 aa,a 24 n 11.1 
~\h\'s!iillinn k~~~~~JIAr~i(.~i._-.··'-.-~..<.·····- ••. j 4n.S 20.'1 o 

,< ..................... ,. 


a:l.a 61.2'\")IIi ...................... · .... • .......... •· 5~~i, ',C.ho.S"II .................. 	 :II:II·,~. 
 :l·l,fi (] 

WuHdn................................... 10.1-1; Ch"",.. ............................ ['4.a an I 40.a 
Shon"n...................... · ... · .. · .... · 	 " 


:w.u 1·1.8X:~::I~ifi~'UI~g ...:.::::.::::::::::::: {gi~ I:::::I~·: ............... 	 ~m:;\ :l0.,; 7.1 

AU,," X VIlughn (:lI""c,,w tlI17S Atlm, X \'Ilughn 5i1.8 >10.4 78.0 
, :~a-I.:I).

'1 rrpuh ............................. · .... .. 1111> 	 41.0 42.1 72.1 

(177 .b~~r:l;l;~ ;1~~:::-:: 55,1 4a.5 78.0Heil HIlIl"" " ..................... .. 


l\rp;('ntillc ... ,. , .............. , •••.••.. 22a Arg 'utilm 	 ;;:i.7 44,4 74.1i 

C()ll~~t .......~H •• ~••••••., ••••• 0 .......... , 

11111 Nt rth .(\ fd 11 . .." ..•• ., •• F 	 O,:j.2 ·Ifi.!; M.O
... 

AUlls X VIlughu (:llo"c"W uon Atlus X \"nugLn:w!tlothlll :j7.o1 4(j,n 68.2 
:la-tal.

Coll)\' 2S0\4ii X Flynn nnsa Cull,,' 2S·I·lii X Flynu 	 ;iil.1i ;,1.0 7g 1 
(If. C. 30-20:1·1). Hd don, 

Chukh",g... ........................... 1000 Chinll ......................... . <IliA fil.3 14.0 
H""s,,!! Hull·le"" ..............· 70a Htlnko\\' X hoo<inl"b,". 1iI1.·1 51.7 120.1 
Pl'ruvinn ............. _ ....... ~ ...."'...... 1131 Sl!It'cth,n frum Cnmposit(\ :W.7 5a.2 1l2.8 

C"nlld" Wiuter ..... ............ 7I:l EI~~~~·~.:::.):.~:::I.O:......... 	 iil1.2 5:1.0 5.6 
·lfi.O fi5.U Oil.:l

~:~l,~,~h~i~.~!.:,......~~~~:.I.'.'.J.::'::....•·..;~;~..·1··;·;;:1;:~ ..·..·:::··:.. ·~::::::::::::.:::. 7·1.5 fiii.ll 71.1 
aheHt........................... .......... U71l l'. H. H. H. .. ............... .. fiR.a fiS.l 11.0 
l\lnldu.viIL.•~., •.".H.. H1...~-~...... -... an!! RUIIIUlliu. ••• h ....................... , ••• 	 uO.n fi8.1 100.4 

Moute Cri"to... .................... 1017 fllditl .............._............... .. 	 uo.a 50.5 82.:1 

.Liou X Muittul (3IlAbr;S711) ..·(j\·'·:i.·... !,jou X Mullllu ............ 	 fl2.0 02.5 110.0 

1("nm-Orc.............................. .r"lllln ................................ . (i·I,S Oa.5 05.11 
ltulilln lin (Okillholllll !IS- 57.1 04.5 8U.O 

-I:lUO).
CUlllph~ite CrUSH Meh.·ctiun SCI;H11,ion fro III CCmlJOsite oa,o flii.2 83.0 

(Oklnholrlll :l!l-ii242). Grt)/iti , C. 1. fj5:~O~ 
GorlllWdiin OrOSH iH!itwtion • ...................... d ................................ . 55.0 05.£1 £11.3 

(OkhdlOIllU :m-li:!0\7). 
1\lC111C:ih" ........ _...........~................ . 5\1a Chillll ............................... .. 72.\1 OIl.7 81.8 
Houd"d 1O.~_........... _ ......... . 6503 Sl!lcUlioli fr()111 ~I'ClllleHi'f(!C i7.5 00.7 82.1l 

flcurtlh,s8 O. C. 1.27·1(1. 
S..itulllu-Ni~hiki ..._ .......... _. 752 0:1.2 67.4 101.3 
OdesHu__ h ......... ~.'.................." ..-~ ...-· 

182 .·{;~p~l."s:li:::~,·:..·:::::::::::::::::: 	 117.7 118.5 87.0 

, I1nnnICU,._...~..........~-....- .......... liil J.\hVt;Hilliu ._...... ,......_ .•.•~....~. 101.7 UIlA 1:I1l.U 

Runt,)l .. , •.. , .."......"u...._.~,....~........d. 201US Ohitln. .. *.,....... , •••_•• '~••• H .............. fi8.1 70,2 :IO.S 

Woodro\\· .. , .......................... .. USIl II, S.H. It...... " ................... 

. 

711,2 70.11 71:1.3 

AtlM X Vaughn (Moscow OU'(I AUus X \·UIIIlIIII. ............. .. 70.1 71.,\ 03.2 

:la·8). 

1 Pf!rC(lIltugc injury bu~cd on inMpectit)H (jf 25 plunts nt. cuch or four plU.CCH in cl1uh plot, conyejh::d to 
perccnlage of n,,"reNt 1.Iwhiglln \\ inler ehcok. 

2 Pcrt:clltu~~ of injury hused un gCllnru.1 tlppcnruncu of uHlirc ulut. t:unv(~rtcd to pcrccntugc of nearest II

MichiR/ln Wlllter cheUk . 
• Percentage of injury buaed on nHllOotion of 100 plllnt.H in cunter rllw of eneh plot, tlten cOllvcrted 

·to ·pereentage of neure.t Michigan 'Winter cheek. 
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TABLE 14.-Green bug damage to spring-seeded barley varieties grown in single 
5-row lO-foot nursery plots, Lawton, Okla., 1942-0ontinued 

C. I, Leaves Totnl PlnntsVnriety Origin or source No, iniured injury killed
April 7 1 April 17' April 30' 

Perretlt Perrellt llerr.e1lt
Composite Cross Bolection Solection from Composite 60.0 72,1 89,3 

. (36~q4061). Crnss, C. 1, 5461 . 

AbyBSIOIR ............................. 302 Aby81linin ........................... 95.6 73.2 
 124.2
Club Mariout........................ 261 50.7 73.2 92.2

Sonbnku................................ 5151 ~f.~~:~::::::::::::::=::::=:::::::::: 64.2 701.1 10,6

.Flynn 1 .................. _ ............. 5911 Selection from Fil nn, 
 77.3 75.0 102.6

C. I. 1311. 

Bnllo ........................................ 2472 CI.inn .................................... 59.0 75.5 17.8

Glnbron ........ : ......................... 4577 Smooth .Awn X Mun- 60.0 76.9 86.5
ohurin. 

Ynnohndllkn .......................... 580 78.5 76.9 
 101.6Lopnt..................................._ 2477 ~i!l~~::::::::::::::=:::::::::::::=::: 80.8 76.9 
 54.1
Smooth Awn 80 .................... 0208 Tennesscc Wintcr X 70.4 76.0 81.0
Smooth Awn X EBn\\,. 

Mensury................................ 170 Mnnohuria ............................ 75.5 
 77.8 76.0Tennessee Winter 6570 Tennessee Wint~r 52X X 82.7 77.S 106.3Smooth Awn B5..14. Lion. 

Com~oBite Cross Bolection .................. Sclcotion from Composite 82.8 77.8 71.9


(0 Illhomn 39-5205). Cross, C. 1. 6530. 

Jnok!ton .................................. 6509 l'cnncssce Winter 52 X 86.8 77.8 
 102:2 

L!on~ 
Snlamancn...~......................... 689 

1 

90.7 77.8 
 100.0
Spnrtan ...................._ ........... 5027 ~ri~\:\g~;;....2..: ..if.;w..·..x.. 73.3 77,0 
 77.6

Blnek Bnrblcss. 

Eurylopis................................ 2269 CI.inn .................................... 70.2 78.1 114.0

Unnamed.............. _ ............... 3883 Knshmir.............................. 
 77.1 78.4 1I6.0
Glncier.•._ .............................. 6970 Atlns X Vm:ghn ................ 49.2 79,5 04.8

Bnnnndo................................ 5210 Choscn .................................. 06.1 80.0 37.8

.Baksnn_............ _ .................. j,l!44 ........do.................................... 69.6 80.0 :17.7

WllTnbo .................................. 5205 ........ do ............ _ ..................... 71.4 80.0 
 81.3
Shumaki................................ 5222 ........ do .............................. 75.0 80.0 39.2

Sulu ........................................ 1022 Australia .......................... ::: 03.0 80.0 82.8

Nnkano Wa~e~......... _ ......... 754 Jilpan...... _ ........................... 85.7 80.5 94.2

Co.ucn.."ian ................................--. 90 CnucuHuH..._ ......_........u 80.8
.......... 
 80.0 149.6 
Com~osito Cross Bolection .seleotion from CompoHite 07.0 81.1 96.0


(0 Inhoma 35h1O·3). CroBs, C, 1. 5401.. .......... 

Composite Cross sclcction ................ _ ..... do .................................... 
 90.5 83.3 104.0

(36Ab6308) • 

Kentucky II......................... 6021 Tennessee 'Winter X 73.3 80.0 103.9 


S.m~o~h Awn. 

Unnllmcd._.........._ .............. 3921·2 Aby8Slnlll ............................ 101.4 80.2 100.9 

Turkestan (Winter) .............. ill Turkcstnn............... _ .......... 78.5 87.7 144.5 

Composite Cross selcotion ................. .selection from Compo_itll 96.2 
 88.6 103.1

(Oklahomn 39-5268). Cr081l, C. T. 5530. 

North Curolinn 11................ tl564 Scloetion from Composite 103.4 88.9 103.2


Cross. C. I. 5401. 

Jlcnverse......... _ .................... 2469 Chinn .................................... 83.1 89.3 U7.3 

Caucluiian"...............-.................... il4 Cnucnsus ............... _ ............... 78.8 00.0 50.1 

anntuku.................................. 5139 Cho.en................................. 82.8 00.9 101.2 

Bod.u.................................... 753 Jnpan..............__............... 111.1 90.9 100.0 

Nipa........................................ 2471 CI.inl1 ....... _ .......................... 81.1 92.6 57.0 

.Kentu·cky 2_......................... 6148 Selection from locill Ken- 78.0 92.8 102.0


tucky burley. 

Union Winter._...... _ .......... [,8:i EuroJlc._ ................................ 82.1 03.8 103.4 

Michignn Wintcr....... _ ........ 2030 Indiunn Agricultural Ex- 00.6 04.7 104.3


pcriment Station. 
Kotsu...................................... 5101 Chosen .................................. 102.1 90.2 53.3 
'Wansnipc .. _ ........................H •••d 23511 Ol.inn ................................... 75.3 00.8 61.0 
Com~Qsite Cross 80lection ..........._..... Seleotion from Composite 114.6 !l7.2 124.2 

(Olllhomn 35hl0-2). Cross, C. I. 50161. 
·Mnrnobarh ............................ 0120 Smooth Awn X 'j'ennes- 85.4 97.8 90.9

scc'Vinter. 
Hero........................................ 1281l Lion X Club Muriout........ 83.2 08.0 1!4.7 
Cape.............. _ ....... _ .............. 057 SQuth Africa ........................ 111.7 98.8 124.1 
8antinll1 ...... __....................... 63(17 Soleotion from Composite 111.5 100.0 111.0

Cr08s, C. 1. 55aO. 
Michigan Winter (21 7032 Oklahoma ............................ 100.0 100.0 100.0 

checks).'
Composite Cross scle.ction 0502 Selection from Composite 94.1 100,0 111.4 
•.(TeX!lS 1-32-103), CroSH, C. I, 5530, 

52-12 ClloHell.__.........u ........1~.u....... 71.4 100.0 
 17.0,*!~~i~i;;;~r.:~~:::::::::~::::::: 1i230 ........do.................................... 80,4 100.0 101.4 
Com~o"itc Cross selection Selection from Composite 92.0 100.0 112.2 

(0 Inhoma 39·5667) • CroHH, C. 1. Mao. 

• Percentnge iniury bn""d .<111 in"[l~oti(}" of 2ii plant8 at cnuh of four plnco~ ill ellch plot, cUII\'"rtcu to 
pcrcentnlle of IlCllre.tMiclll((an W'"ter check. 

, 2 Percentage df injury hu~ed on l(l!lII:I."1l1 uPllcuralice of cutirc p}ut, mJUverted to percentage of lll'nrC!'1t. 
Michigan Wint<:rchcek. ,. • 

I;Pcrccntngc of injury bn'1cd. un IJHIJ,H!I!t.ioll of 100 plnntH In 1!lm\cr row or f~nch plot, then ~onycrted 
·to percontngo of nenrest l\h<lh'llllll Wmter ohCl·k. 
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TABLE 14.-G1'CJen b1lU damaue to sprinu-seeded barley varieties (11'01/)11 in /finulatt, 5-1'Oll! 10-foot nlwse)'Y plots, Lawton, D/,lla., 19/,2-Continued 

LCn\'es l'otlll PlantsC.l. 
No.

Vnrillty Origin or sotncc injured inju\'Y killed 
April 7 1 April 172 April 30' 

Pnrce,,! Perrellt Pnrreltt 
Purdue 21............................. 4581 Maas "ole etlan Cram l'on- lOU 101,0 100.8 

nCBaee Willter. 
Unnnmed.............................. :1010-2 Abyssinia .............................. 127.5 10.1,7 171.0 
Ward...................................... 0007 Locnl Caflll ill Okiaholllll .... Oa.3 102.0 101.0 
,Blackhull 1178 ...................... 5670 Seleotion from :lliackhull 701.11 102,11 102.11 

C.I.8787. 
Milan..._................................. 424 Asia ........... , .......................... .117.6 103,'! 110.0 

Minsturdi.. , ........................... 1556 South ACriClIlI X Man- 104.0 105.3 112.0 


churin, 
.Eremo ..................................... 2230 lutlil ................. , ................... 01.2 10U,1 154.1 
Tellnessce Winter X 0565 Tonnmnwc Wint~r X Oa.8 10U,4 105.2 

Smootll AWl!. Smooth AWlI, 
Pcru........................................ 053 North Africll ........................ 113.1 106.7 124.6 
Princcaa... f ..................n ............. 520 Sweden ................................ 1111,(1 107.1 117.0 
,Pliter ...................................... 60311 Selection irom {armer'a 73,4 108.1 114,8 

field ill Miehi/lllll. 

Ruble..._................................. 870 Venezuela ............................ 05.0 108.7 ll)2.7

Tambis.................................. 2470 Ohil'a .................................... 8>1.6 100.1 172,4 

ClemsWl Hooded .................. 7042 South Carqlina .................... 115.0 111.1 111,9 

Carytid.................................. 1108 Switzcrlalld .......................... 119.,1 111,1 132.8 

Andie..................................... 728 India .................................... 117.0 113.2 248.4 

Winter Club.......................... 1707 EllroJ)c._ ............. ~~...••...~~....... 120.·j 113,6 20:1,(\ 

Hanna.................................... 226 Moravia.............................. llU.7 114.3 131.2 

:Poppenheim .......................... 314 CClltral AHia........................ 120,3 115,4 132.1 

·Dinaf ................. hH.......U ••h~..... 720 Tullis .................................... 00,0 115,ol 256,7 

·Pontius .................................. 731 ·CI,inll .................................... lOD.D 117.6 71.11 

Winter Club.......................... 592 91.7 118.4 117.9 

:llarbary.................................. 005 ~~~~r.~\ij.·ica:.:::=:::=::::::=:::: 08.0 H9.0 142.3 

Tongukol41U....._..................... 5211 Chosen .................................. 85.7 120,0 207.8 

Dohl\dak.•~...w .................... 5187 ........ do .................................... 112.5 120,0 263,5 

Baku...................................... 253 Centrlll Aaill ........................ 122.3 121.6 120.0 

Dchra..... _ .............................. 1085 India,................................... 130.7 121,0 130,0 

'Canadian Thorpe.................. 740 19104 125.0 322,1 

SOQchow................................ 867 ~l~fr~~~~.~:=:::::::::::::::::::::::: 115.6 127.7 273:7 


2457 ........ do .................................... 92.0 134.4 178.9
~~~~~~:::::::::::::::::::::::::::::::: 2428 Jllpun ... " ............................... 110.9 135,0 178.5 

Nugont................................... 176 Swedish X llllxtcr.............. 130.5 136,4 lU3,4 

1>1anohuri1>............................ ,2330 Manchuria,......................... 111.0 130.5 160.2 

l{haraila.................... , ............. 73:1 AbyB&inia ........................... 125.3 142.0 142.5 

Abyssinian ........................... 1216 ........ do .................. : ............... 141.8 142,0 142.5 


861l NorbhAlricu............... ,.: ...... 104,0 146,3 328.0
t~R~~~::.:::::::::::=::::::::::::::::::: Bclcotion from furIner's 140,2 155.6 361.8 
008 field in Minnesota, 

Galangateh.................. _ ...... 727 Chinese Turkeslun ............ 181.8 166.7 2()8.7
POI; ................._ .................... 5184 Cllosen..._ ..... _ .................... 150,0 176.5 340,4 

I Pcrccn\age iniury l·,).,~cd on iner"ction o( 25 plllllts nt euoh of Cour pillo.os in elicit plot, converted to 
percentnge oC ncarc.,t Michigan Wintar check. 

s Perceninge oC iniury bused 011 glllIOrlllllPpcnrllnee oC entire plot, converted to percentage oC nearest 
Michigan Winter clwok. • 

S :Percentage of injury baaed on inspedion of 100 plant.. in eC.nter row oC oaoh plot, tben r.onvr.rtcd 
to percentagc Q{ n01lru~t Michignn Winler .lwek. 

recording (1) percentage of leaves injured on April 7, (2) total injury 
to the plot on April 17, byohservation,and (3) percentage of plants 
killed on April 30, taken from a count of 100 plants as before. As ,not 
all these strains were located on the same area but were exposed to 
'varying degrees of green bug infestation, all notes are expressed in 
percentage of the nearest Michigan Winter check plots. 

The percentage of plants injured in the spring-sown test ranged 
:from 11 of Michigan Winter check for Hankow to 176.5 of Michigan 
Winter check for Pori. It will be noted that some strains that showed 
high resistance when fall-Seeded likewisesh()wec\ high l'csistance when 
spring-seeded. Among those are Peru, Telli, Amarillo, and Argenti~e. 
Smooth Awn 86, which showed 11igb resistance when fall-seeded, was 
damaged xather severely when spl'.ing",sown, although not so severely 
·as many surrounding strain/3. The very high l'esistance ()f Hankow in 
comparison with several other varieties is shown in figure 9. 
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FWCllJ': O.-llif,l:h I'r;::j,;lanrr of HllnkO\\' hllJ'lpy in rOl1lplll'ison with otllf'1' ;::lrainF, 
Lawton, Okln .. 1942: II, :\I("n~t1I'\,; iJ, Hnnkll\\,; (', I-rpm; d, C'ollljlo;<ilf' ('i'()"~ 
"plprtioil (;36AbG30Rl; {, (Jd!,""lI; f, !'litl'l'; fI, ;\[iC'ilil!lIn Willt!'!': It, ,fnck"oll; 
i, Trnnp"",c'<, \yilll!'!' X Smooth ,\\\'11 115-11; j, Hooci[,d: Ii, ~orlh Cill'Olina 11; 
t, :-:nnl iu 111, 

O,\T ,'Alm:T1Es 

At J)pnton, Tl'x .. \\,11(,1'(' llJl' ~rc'(,11 bllg popUlation ,,'a~ ('xtrC'mC'ly 
large, 110 oat \,lIl'i('ti(,~ \\'('I'l' found that ,,:'O\\'('d Ill:trkc'd r('"i~tt\1H'(' to • 
attn('1\. Tlip eX]l<'I'illH'ntal tPH!" inc'ludpd IlIOH! of tlic' ('olllnJ('reinl r('d 
oat strains jll addition to lliany or hybrid ()ri~in. 

At. Luwton, Okla" \\'11l'J'(' tll(, in:'('('( pOjlulation w[t" tll(' r('"ult of 
migratioll and tllp injury to till' C'!'Oj! not ;:0 "(,\'('1'(" "OlllC' diffc'l'('nc'('s 
in injury \\'PI'(' ollHc'l'\'C'd. Data 011 t11(' rene'tioll of Y:lI'i('!iC'f' grown in 
field plot;: at Lawtoll arc' gin'll in tablc' 15, 

1',10['1'; 15.-(;/'(('/1 hilll /1'111 'illjlll'!/ to IIlIt l·lll"il'/i( •• !l1'01I'1I ill trip/i('all' field ,Jilll." 

L(/lI'ltl1t, Ok/a .. 1f),P 
F.\LL-HgJo:IH:ll 

L('aVl's ildund 

\'nrirly (" 
Xo. 

I. H('plh'al iOJl 

.\Yl·rnt.';~ 
,\ Il (' 

/ffft'U/( j),'r"llil. li",fl'llit jJf'rf'rnt 
II'OIWX :lIHH HI Hi .~ I,\.:!
Fulwiu __ .... _. :n ox :.!2 II I:.! IIlJ)
C'"kror :I:!-.f7 :070 ~o IS 10 UiO 
Fulgrnin .. ;{:!.,:i ~I p, 10 to.:! 
Coker :12-1 :lO~O !!.; ~(f II IS.n 
Fultcx,.. " .. "'_ ,_ ' .. a:i:ll 17 :.!I 17 IX,:' 
FulghulIl (wint('r tYIJ(l1 :nox ~H :w !!II ~S 1) 

J)I, 2;'00 ao a., ;ICl :1:1.7 
Willtok :J.t:ll ;0 .iX ,1.1 .,UI 

(~ohllnIJi:L. .. :w ·10.7 •
1~('rg~HiOn O:.!2_, ;11 -IlI,7
I, razu'r,,,, ........... " ..... _ ... .. ..___ _, ,jfj lil.a 
FulghulH (Ln\\~toll s('('d) ......... _ .. . 01 
 ;~!j.~
T(IXIle Itod HUH( proor ('I', S, I 11.,-1 :!) G.) .).I,S 



29 REACTION OF SMALL GRAIN TO GREEN BUG ATTACK 

From the data in table 15 it appears that there are some small 
differences among varieties of oats in their reaction to attack. The 
resistance observed is not of such a high order as was found in certain 
barley varieties, and under heavy infeshttion at Denton these same 
varieties were killed. Among the five varieties spring-seeded, the dif
ferences are relatively small and probably not significant. As some 
small differences were observed and as most of the varieties grown 
were of one type, it is possible that by growing a large number or 
varieties from world-wide t:;ources greater resistance among oat varieties 
may be found. 

ORIGIN OF RESISTANT VARIETIES 
In recording the migin of varieties of barley grown at Denton, 

Tex., and La\\rton, Okla., in 1942, it soon became apparent that the 
majority of the strains showing high resistance to green bug attack 
originated in the Orient, and by far the gl'eatcr proportion of these 
came either from cast-central China or from Chosen. The 111osI, re
sistant varieties reported in tables 10 to 14, inclusive, are grouped ac
cording to sources as follow!'!: 
China: Rufino*,11 unnamed (C.l. 5087)*, ullllamed (C.r. 5092)*, 1(uoshan, Malwet, 

Nipa, Kumflic\e, Nunert, Hankow, Lropold, Nu EI' Ta. 
Chosen: Omugi*, Dorshu*, Seibnku*, Dobuku*, Sonbnkll, Shllmnki. 8honan, I(ipo, 

Tori. 
i\'orlh America: HoodleSR Beal'dleRI>*, "'onl-(. ESflll', Smooth Awn 86, Sunrise, 

Arlin~ton AwnlesR. White C:utnmi, (la(nllli (Okla. aO-8004). 

Union of Boviet Socialist Republics: Mignon. 

M eSo7lOtamia: Felix. 
~. 	 Abyssinia: Ahyssinian (C.L 1231). 
7'urkeslan: Turkestan. 
N01·th Africa: Peru*. 

In addition to tlIC fnct that the majority of the yurieties showing 
high resistance originilted in the Orient, it will be' observed by studying 
the parentage of the North American resistnllt \'flrieticR in the original 
tables that oriental barlt'Ys appear as onc of the jlnrents in nearly all 
instances. 'Vong barley originated from the C!rolSs between Orel and a 
Chinese barley; Esaw, Sunrise, aml Smooth Awn 86 all have a common 
parent in Nakano 'Vnse from .J apan. The Gatami Rtrains nrc reselec
lions from Ontami barleys introdueed from the Orient. From these 
facts it seems that resistant vurieties mllst hnve been developed by 
natural selection over long periods in centml China. The exact area 
where many of these originatl'd is not known, but it is possible that 
many are related. 

'The fact that most of the resistant yaricties of barley came from 
cast-central China lends support to the moderate resistance observed 
in certain Chinese wheats reported in tables 5 and 6. Although it WfiS 

thought that earliness of these wheats may have accounted fOl' some of 
their resistance, nevertheless thcy survived much hettel' than Tenmarq 
and other common varieties. Nanking No. 25 (P. I. 124270), Nanking 
No. 268 (P. I. 124322), Nanking No. 393 (P. 1. 124340), and No. 1.2-13 
(P. I. 118726) from China all were injured approximately 20 pcrf'ent 
when adjoining plots of Tenmurq were injured 70 percent. By fUl'thel' 
testing of varieties from the Orient, as well as other world sources it 
seen:l5 possible that high reslstanre to the green bug may be found'in 
all the small grains . 

• Varietic:l marken with (1n asterisk to) nppcnr twice in tables to to 14 ns high,rnnkilll\ '·nri~tic". 
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