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Reaction of Small-Grain Varieties to
Green Bug Attack’
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HEIE green bug (Toxopera gramiium tRond.y) ix 0 member of the
aphitd, or plant louse, group of inscets, whieh attaek o wide range
of host plants.  Several members of the group may attaele small grains,
the more important heing the green bug, the English grain aphid
(Muacrosiphum granerium (Khy.)), the apple grain aphid (Rhopalosi-
phum prumifolive (Fitch)), and the corn leaf aphid (Aphis maidis
Fiteh}. In the ssuthern part of the middle western winfer wheat belt
of the United States the green bug often attacks the small-grain crops
ir fall or early in spring, spreading rapidly from inlestation centors
and finally dispersing widely as the winged forms appear in spring.
Damage to the small-grain crop is caused by the insects sucking the
]En!; juices, which resulls in o yellowing of the leaves. In heavy in-
ations the leuves soon wither and the plants die, whaereupon the in-
septs move to new plants at the edge of the infested aren, This results
iddlefinite spots of dead plants in the early stages of infestation, Later,
ngsthe winged forms appear, the insects seatter and the damage may
b&@ome more genernl. Destruetion of these eurly infestation spots by
bgning straw on them, or plowing them under, offers some measure of
céhtrol in the early stuges, bub once infestation hecomes general no
keown contrul is offeetive or practical. Tnder such conditions the only
edBirols are through natural agencies — parasites, predators, and un-
fggorable weather.
= It is the purpose of this bulletin to record some of the (actors
réfponsible for the widespread serious infestation of the green hug ip

1Enlnnitted for pubtication Marel 145, Conperative investigntiony betwern the Dividions of Cweres?
Cropaand Diseases wnd of Dry Lund Agriculture, Sureny of Pl Lindugtry, Boils, and ;\g;ﬁi]tl:‘l)llrurnl{i'%:r\:i‘:
neeting, Lhe Division of Cereal nnd Fornge Ingsel Tnvestigations, Buregu of Entomology nnd Plant Qua-
rantine, Agriculiural Redearch Administretion, United States Dupartmient of Agriculture, and the
Texas and Qklakonn Agriculiural Experiineni Stations, ' i
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Texas and Oklahoma in 1942, and to bring to the atiendion of other
workers the reastions to it of some varietics of small grain, especially
the high resistance to attack observed in certain barvley varieties, some
of whish may be useful in breeding desirable adapted varieties that are
resistant. It may be summarized as follows.

SUMMARY

A severe attack of the green buz caused widespread danmnge to
barley, oats, and whent in central Texas, Oklehoma, and southern
Kansas in the winter and spring of 1942, The damage in Texas and
Oklohoms is estimated at more than 61 millivn bushels of grain, valued
ot current prices at more than 38 million doliars. Oats and barley
were damaged more scverely than wheat and over a lacger area.

Opportunity was afforded to observe varictal resistance in wheat,
cats, and barley on a more cxtensive scale than has been proviously
reported. These included observations at Denton und Chitlicothe, Tex.,
and Lawton, Okla,, wherc extensive exporhmental plantings were grown,

Under heavy infestatiss ab Denton and Chillicothe, the most re-
sistant strains of wheat were selestions [rom the eross Marquillo X Ore,
which are also resistant to the hession iy, These sbroing were developed
by the Kansas Agricultural Experiment Station.  Other wheals showing
some resistance ineluded Denten, Early Blackbull, Wichita, Bisckbull
and Blackhull crosses, and seversl Clinese and Russian struins, but
none of these appears to have sufficient resistunces bo withstand heavy
attack.

A considerable number of bariey varicties, wmostly {rons the Orent
(chiefly China and Chosen}, showed wvery high resistance to akbtack,
surviving and maturing & erop when all surrounding strains were kitled.
Several other straing that originated from ecrosses on orienial barleys
also showed high resistance. Bulk hybrids growing ab Denton showed
resisiance among the segrepates when one parent included was 8 re-
sistant strain, sugpesting that the resistance of these strains ean Lo
transierred to adapted varieties by erossing.

Ameng the oat varleties and strains there were included most of
the commercial red ocat wvarieties and hybrid strains. None showed
outstandingly high resistanee, although some differences in suscepti-
bility werc observed ab Lawton. Wintek, & commeon winter oat, was
much more susceptible to attack than the varieties Fulwin and Tennex.
Further testing of oat varieties from world-wide sourees is needed hefore
any eonclusions regarding resistonce can be made.

BEEVIEW OF LITERATURE

The first reported specimens of the green hug in the United States
were found in 1882, according to Webster and Phillips (1£).2 The first
general outbrenk was in 1880, when damage to small grain oecurred in
Texas, Oklahoma, Indiana, Illineis, Kentucky, and North Carolina.
In 1901, an outbrenk occurred in central Texas and spread from MeLen-
nan County northward through Oklaboma and into southern Missouri,
causing an estimated damage of several million dollars. Probably the
most widespread und serious cutbreak was in 3907, 1t started in central
Texas, spreading into a fan-shaped area extending northward through
Oklahoms, Kanans, Missourl, Arkansas, and inte Hiinois fo within 60

{talic numbery in paretttheses refer 1o Lileralsre Cited, 2,30,
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miles .of Chicago. Damage was reported the same wear from North
Carolina and South Carolina. Wallon (10) estimated the loss in the
outbreak to excced 50 million busbels of grain. In Texas, 70 percent
of the wheat acreags was abandoned.

Axn gutbrealk in Xansas and Oklohoma in 1918 caused aw estimated
loss of 600,000 acres of oats and 260,000 acres of wheat, according to
Kelly (). Kelly states that each of the serious outbregks, including
that of 1916, was preceded by seasons of cxcessive precipitation with
excessive growth of volunteer grain during the summer and fall, folloswed
by a mild winter; this in turn was followed by cool, dry, backward
spring weather {avorable for the insect but not for its natural enemies.

More recently less extensive outhreaks have occurred. Hyvslop (5)
reports that in 1922 one in Texas damaged grain from Bell County
in ceatral Texas to Bryan County, Okla. In 1926 an outbreak im
Minnresota caused the loss of 15 million bushels of oats (7). OQutbreaks
eaeh year from 1934 to 1939 threatencd the small-grain crops in Okla-
homa, according to Fenton and Fisher {2}, but only in 1934 and 1939
did these develop into serious general infestations.

Stedies of environmental conditions in velation to green bug out-
breaks bave been made by Wadley (9), Glenn (3), Fenton and Fisher
(2}, and others. All fouad that the green bug ean reproduce normalty
at considerably lower temperatwees than its principal enemics. Fenton
and Fisher {2) studied pepulation trends of both under natural condi-
tions in the field and found that whereas the inseet inereased normally
over a rather wide range of temperature, the parasites did not inerease
rapidly until daily minimum temperatures were above 50° F.

Few nttempts have been made to control the insech with sprays
or dusts, because such methods are difficult and impractical in the ex-
tensive plantings and with the low acre value of the grain crops. White-
head and Fenton (72) suggest siamping out the carly infestation centers
through cooperative cffort of growers by plowing under the erap or
burning the arcas. Spreading the parasitic wasp Lysiphlcbus tesfacerpes
(Cresson) forward to the advanced margins of infested areas has been
attempted by Hunter (4). Webster and Phillips (17), however, found
ottempls to spread the parasite useless because of its wide natural
oceurrence and its ability to incicase rapidly without assistance when-
ever weather conditions or abundance of hest aphids are favorable to it.

Observations of varictal resistance among the small-grain crops
have been limited. Webster and Phillips (71} mention wheat, oats,
barley, and related grasses as food plants of the insect. Fenton and
Fisher (2} reported thai barley was preferred, followed by oats and
then wheat. They noted some varictal differences in suseeptibility to
attack among oat varicties, Lee, Nortex, and Red Rustproof being
more seriously damaged than Kanota, Coker Fulghum No. 4, or
Columbia. They also observed that fall-sown barley following grain
sorghum was more severcly damaged than when following soybeans.

WEATHER CONDITIONS IN RELATION TO THE 1942
GREEN BUG OUTBREAK
As with many cutbreaks of discases or insecets generally, weather
condifions have an important bearing on the abundanee of green bugs.
Because of this, weather data for Texas for the period June 1941 to
May 1942 are given in detail, with some comments on earlier conditions,

e e e
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As previously mentioned, Fisher and Fenton (2) reported losses from
the green bug in 1939, The presence of the insects was noted in north-
central Texas the same yenr, although they did only minor damage. In
1940 and 1941 the green bug caused localized losses i north-central
Texss, and as conditions were {avorable it seems probable that popula-
tions of the aphid were built up over a lerge area during this period.

The avernge precipitation, number of rainy days, numher of eiear
days, mean temperature, and bhumidity for the 11 months June 1941
to April 1842 and comparisons with long-time averages arc given in
table 1 for Abilene, Dallas, Tenple, and Wichita Falls, Tex. In figure
1, monthly precipitativn {or the snme period in comparisan with the
normal long-time averages is shown for the four stations.

Excessive precipitation over o large arca in the summer of 1941
caused scrious losses in quantity and quality of grain through delayed
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TanLe 1—M etoorological dula for 1941-42 compared with long-lime averages, 1886
to 1948, ot selected stations tn Teras
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harvest, lodging, and shattering . This resulted in 2n enormous volunteer
grain erop, which cmerged early and continued growth through the
sumimer and early fall. Under these conditions, abnormally large
populations of the green bug lived through the summer and with favoer-
able fall weather increased rapidiy.

Weather conditions during November and December 1841 continued
favorable, with subnormal precipitation and open weather and no great
extremes in temperature. One severe cold snap from January 1 to 8,
with a minimum of 8 ¥, killed many insects, but large numbers B
vived under a light snow cover. Weather during the rest of January
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aand throughout February and March was characterized by moderate
to subnormal temperaturcs, strong winde, and cloudy skies, but with
little precipitation. Temperatures were not sufficiently low to retard
the green bug, but were too low for normal deveiopment of its parasites
and predators. Under these conditions, small-grain erops grew slowly
and the insect inereased rapidly. Small-grain crops deteriorated rapidly
during Febiuary and March. Spring-planted grain was destroyed as
soon as it emerged. By March 15, temperatures were more [avorable for
parasitic inscets and they inereased rapidly. During the Iast week of
March and the first week of April, the green bug in north-central Texas
wes brought under control by its parasitie and predaceous encinies and
other factors. Winged lorms appeared, and a general migration cecur-
ved. This carried the inscet throughout most of the small-grain area
of Oklahoma and into southern Kansas. Also, goneral rains ocewrred
the first week in April, destroyving many green bugs and reviving the
small stand of surviving grain,

WHCHITA FaL LS.

WOENTON

% 4] S

EMBLE

- HOVEMBER \

PERY DECEMBER

Figure 2. — Sprened of green bug in Texes and Oklahomn shown by monthly
perinds, 1041-42,
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The approximate spread of appreciable damage by the green bug
is shown by monthly periods in figure 2. Reports obtained from each
county indicate that damage was observed as carly as November 1941
in two areas in central Texas, followed by initinl damage over a rather
wide area in December, The insect continved to migrate throughout the
winter, the greatest spread occwrring with the appearance of winged
forms in Mareh and Apri),

CROP LOSSES FROM THE 1942 ATTACK

Any attempt to estlinate the loss from an insect outhreak is natur-
ally subject to many ervors and assumptions. A record of the best
estimate of the loss caused by the widespread infestation of 1942, how-
ever, may be of value in indieating the serious damage this insect ean
do and serve to encourage further work on conirol measures. Estimates
were obtained from the county agricullural agents in cach county of
Texas and Oklaboma of the damage to cach of the small-grain erops.
From thege esthmates figure 3 for wheat and figure 4 for oats and barley
were prepared, showing the areas affected and the approximate damage

—

%
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i
@DENTONDT &
| "~ ] -
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S so-to0 PercenT \
R 7o-s0

Froune 3—Green bug domege to wheal in Fexas nnd Okluhomn, 1942,
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Froure 4—Greer bug damnge io onts and barley in Tesas and Okluhon, 1942,

n each State. As will be observed the extent of damage was nearly the
same for both oats and barley.

From figures 3 and 4 it is apparent that the green bug infestation
covered most of the simall-grain areas of Texas and Oklahoma and ex-
tended into southern Kansas. Wheat was damaged over a smaller area
than oats and barley. A coosiderable part of the main wheat belt of
Texas was damaged only slightly, and as a very favorable season fol-
lowed, the total production for the State in 1942 was ahove averapge,

Losses were ealcuiated with the help of ¢. A. Bonnen. * The foliow-
ing method was used for Texss. The average annual harvested acreage
for the State was determined for the period 1939-41, melusive, rather

“then for longer periods, beeause of the rupid inerease i oat and barley
acreages In recent years. Reports of the 1942 planted acreage could
not be used, as they are subject to normal abandonment and inelude
that planted for pasiure only. County acreages weee then proportioned

3 Farm management spucislisl, Divinion of Farm and Ranch B ies, Toxun Apricniturnl Experi-

ment Btation,
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on the basis of the 1939 census, which 1s the laiest record on a county
basis. Normal yields for cach county were taken from the crop yields
by type-of-farming areas {7} used in arriving at wartime farm-produe-
tion adjustruents. These normal yields were based on information from
a number of sources and were agreed upen by committees set up for
each area to make recommendations of wartime adjustments. Trom
these data the nonmal aerenge and produclion for each county were
computed and then the logs determined, using the estimate of damage
supplied by the county agent in cach eounty.

TFoar Okighoma the saine method was used, except that ne average
yields by type-of-farming arca were available; and the average vield
per acre for the 1939 crop was used to compute the expected yield aiter
agreages for each county wore proportioned. The losses as estimated
by these methods are presented in table 2. The pereentage of the crop
lost as given in table 2 is based on a normal erop represented by the
3-year average previously noted.

Taneg 2—Fstimated losses of small yrain in Texas end Gklalioma caused by the
green bug tn 1942

Wiieal Gats ligrlpy I Tutal
State fo, o Vithe fal b __, P Vilue fad L 1 ;i Vlue (st I i
28| G | Weonn g| oo I soeents SE| G L et 0 00 | vatue
- 1 per bushel j per el o= pcrhusiml}f
ft ' N !
fe- i Per-, * Per- 1 [
vent | Hushel Dallars Geent' Bushe's T Dollere teent| fushels | Pofiors | Bushels Poliars
'5%‘;:!1..... M| 5707404 5230811 BT ¢ 36031502 Iﬂ.‘l-SU,!ﬂ?i 07 | 3705805 !.?3l,l‘h‘l]i -iﬁ,l!}-i.ﬂsii 26,472,079
5~ i 1 ! ¢ !
hown . 1 7.!89.2?5! S I3 22D 6,700,178 3631096 1B | xR !,:!-1!.32{)? 16,ARE, 474 11,006,550
Total |.... IQ.S‘JILG?ﬂi H,Sﬁ-l,ﬂl-li...,....i 43.353.035]I; ILG6EY . G.i}?ﬁ‘:ﬂiﬁj 073461 OLTH lﬁﬁf 8,076,068
. H ! .

The total cstimated loss in the two States in 1942 thus exceeds
the cstimated 50-million-bushel loss in 1807 and may be considered
the most serious outbreak of green bugs in history, even though it did
not cover so large an area as that of 1807, In addition to the value of
the prain, therc must be included such additional losses as the value
of winter pasture to stockmen, the loss of adapted seed stocks, and the
cost of shipping in new seed for planting. The amount of these ad-
ditional iters would be hard to estimate, but eertainly they are suf-
ficlently heavy that they must be considered.

REACTION OF SMALL GRAINS TO GREEN BUG ATTACK

Breeding for resistance to inseet attack is one of the more prom-
ising new ficlds of plant breeding, This work has recently been sum-
marized by Sunelling {8). One of the ehief purposes of this bulietin
is to report the putstanding diffe-ences in resistance o green bug attack
observed in eertain small-grain varieties and o record ceriain observed
differences due to cultural practices.

. IxrrveNce or CuoTorRAL PRACTICES

Although it could hardly be expeeted that any method of seedbed
preparation oy any diffcrences in type of fertility of soil or rate of
seeding would serve 25 & control for the green bug, information on the
effects of certain of these factors is of importance. County agents
reported that land higbly fertile, sueh as that on which cowpens had
been turned under or land fertilized with barnyard manure, showed
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materially less damage than less fertile fields. The influence of
previous crops on infestation by green bugs in wheat was also observed
by Fenton and Tisher (2). At the United States Dry Land Field
Station, Lawton, Okla., opportunity was afforded to observe differences
in reaction of Turkey wheat where seedbeds had been prepared in
several different ways. The resulis are shown in tahle 3.

Tanue 3—Green bug mjury to Turkey wheal grown in field plols with different
methods of seedbed preparation, Lawlon, Okia., 1042

Method of seetbed proprration T.eaves Methind of sesdbed prepuration Luaves

blnmagmed danmgzed

Basin-liatesl: Percent || Eurly full-plawel: Foremt
Munured 3 With maltdbonrd plow, e . a0
Not manurel ., 34 And auhoiled 17
Diuked: Devn.. ... i3}
As neetded to keep down weetdy.. i3 Shallnw. . 58
At serding time. . q T2 Tate Tallepluwed, BRallam ... oo vsrsoriens (]

Ag neadded, Howel allornate yenrs...... 45

Observations in these experimental plots agree with tltose previously
mentioned in that plants produced by the more desivable eultural prac-
tices were injured lcss than those on poorly prepared ground. While
bhese practices offer no hope of complete control they may reduce the
damage where infestation is moderate.

The influence of rate and date of sceding on green bug damage to
oats was observed at Lawton. The data are prosented in table 4.

Tave 4—Leaf injury ! by green bugs Lo Fulghuwm oals in a rate-and-tlate-of-
seeding test, Laacton, Okla., 1942

Injury to lenves on onfs planted —

Tutn per pere | Py Ypion Avernpe
{peeks) Futitinry El’il Febirunry 5 ruhﬂmw " IE;:GH‘” [ ! I].lﬁm ey

Lereetn Peveent Percent Pereent Hercont Peveent

4 i) il 7 mn kil G5.8
%, g b= Af} ski Li];] S
8. b b4 15 i fif) alad
i0 Al§ L L] L) a2 v 8.4

3.0 I 14 1.8 o [ (LTS O,

! Motea on lewd injury were inkeo Apeil 3, when plants in the January 26 planting were 67 duys old
and those of the Dlareh 16 ploating 15 days ofd,

It is of value to note that plots having the lower rates of sceding
were more severely injured in all instances. The greater injury on the
late-seeded plots was to be expected, as the inseet population inereased
during the peried.

WHEAT VARIETLES

The green bug attack at Denton, Tex., started soon after fall
emergence of grain, Infestation centers developed throughout the fields
so that the severity of attack was not uniform in the experimental
plantings or ficlds. For this reason dependable comparisons were dif-
ficult to make except where the strains were loeated in relatively
small areas.

A group of 30 varieties and strains of winler wheat in the Uniform
Rust Nursery of the United States Department of Agriculture at
Denton, Tex., offered an opportunity to obscrve varietal differences
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among wheats of rather wide sources and sceded in a smail atea uni-
formly infested. Plantings werc made in single 10-foot rows, and the
varieties are listed in planting order so that varictal diffc' ences may be
better observed. Data on the reaction of these varieties to green bug
attack are given in takle 5., The estimates are of total damage to tlic

TasLe 5—Green bug damage to winler wheal varieites w the [Mnited Stetes De-
partment of Agriculture Urdform Rust Nursery yrown at Denlon, Tex,, 15942
[Superscript (in itulie) indiestes numbor of times recurrent varety wne used s garent)

Bstimpted | atimanded
damungs dnmage

Vuricty or strain ;
MMureh 11 Ay 1 Murch il AMav t

Variaty or struin

Bereeind) Peresnt Perrent] Percon
Miohignn Amber_... i b 0 [iHope 3 Husant. oo 2
Trumbull,e i £ 1] Cheyenne X Tenmnrg .
Dent Marquille X Teamarg,...; |
Fulgnater....... Knnrel
Mediterrunenn, Tanmnryy
Minhordi Klurkof,
Trumbull X Mufnkof,
Wabusl........ C i}
Trumbull ¥
Fultz sel. ¥ Hungerian.,
R
Wubnsh X Trumbull. ..
Husanr....... "
Kawvnle
Minturki.., G165

i~
.

mE Tt G

Pawnee. . .

Kowvale X Tenmary.
| B

Murguilla X Oro,

Hope ¥ Turkey..

Hone X Cheyunne . ...

-4 % Minturki ... |

—

Moot i

1C. . in this tablo and subsequently refers io pecessinon number of the Division of Cereal Crops
and Dsenses,
1 Trace.

vuriety as compared with normal growth and include Jeaf 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
gurvive severe attacks, Strains showing greatest resistance included
Denton, Marquille X Oro, Hope X Turkey, and Hope X Cheyenne.
Fuleaster, Pawnee, and Kawvale were more susceptible than most other
varieties. The resistance of Denton wheat and ofher Mediterranean
strains was apparent in commereial fields in Denton County, Tex., as
& few fields survived to produce a small erop when adjoining fields of
Tenmarq &nd other varictics were killed. On many other farms, Denton
and Mediterranean, as well as other varieties, were completely de-
stroved.

Another group of winter wheat strains, including domestic and
foreign varicties buing tested in preliminary trials, gave opportunity
for observation on resistance and susceptibility. Data for these are
given in table 6. The varieties are listed in planting order to show
varietal differences on adjoining plots. Here also the estimates are of
total damage as compared with normal growth and include leaf injury
as well as killing of piants.

In this group of strains, Denton wheat again showed considerable
resistance to green bug 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 been due to their extremely early
maturity. The foreign strains, such as P. 1. Nos. 94454 and 94462 from
the Union of Soviet Socialist Republics {Russia} and P, T. 109585 from
Turkey, were considerably more resistant than Tenmarg.
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Tanre 6—Green bug damage lo miscellancous winter wheel varielics grown in
single 10-fool nursery rows, Denlon, Tex., 1948

Estimated damnga

Crigin .
Vuriety or strain al S“!"}‘l'o“ B C. T,
deed No, Na, Na. Npreh 1 | April 15
L

'! Fereend Pereent
I 0 1]

Denton {check) :
Heape 3 Mediterrnnesn sol o Ladid-1-1 13-4
Do o 13- 10 13-4

De... 11-26-1J 14
Alabarmn Bluostems
Thorne
Lreap setection
Webash
Tunnlnrg {cheuk)
Ilinein No, 2

anctt
Maretty Bivo Straw 2-4.....
Marutt_-;Boggu TPurple Birpw

[
Kanred-Hurd Federation ¥
Tenmnurg a-A-51-1
Marqguille ¥ Oro - 11561
Do 11980

Da o 11478

Qro ¥ Cervs-Mome-Floranee., Kp. 73-2
Drovton (eleck) . Babn
Mentano . 142854 |
| LECTETTIE LY L B S = 11 1T N Mg
Nuo. 22 o 4840
[ L £ SOOI O £ 111 [ 211 0T
No, 692 o, 4111
No, 12-13_ ., Chlina, 118720
Tennmire (oloeck) . ik
Nanking No, 25 Ching 1210270
Nunking No. 268 H 124522
Noanking No, 364 o 124340
Mo, il . U88R, W2478
A2 v fe 3l i TELN
37 1o 3 da 4402
Ukruinkn 240 a2
N, 1037-38 (Ne, T-583) L. Turkey, RHIt ]
No, 11-20 (No, T-535) 3 do... ... JLETE 1 R T
Denton {cheuk) B
Ne, 1418-32 (No, T-53H 2 Turkey, 15BN
S.A, B 126, Chian 1177438
Nao, 124 <l 1i8Y27
Akuagrwi Ako Iohlro T 21703
L N [ L 5554
No. 22233 do i BT
Nuo, 21-28 {No, T-5634) ...} Turkey. . 0068
unred - Hard TFederption

142 ¥ Tanmnrq d3-38-1n8 !
Toenntury (chevk) l I | ikt

]

1P, L. refors Lo peeendsion pumber of the Divigion of Plant BExploration and Introduation (formerly
Farvign Plaat Introduetion).

3Traca.

1 Durums,

bt gem s

L4
L oo T S T ST e PO

In several instances there were indieations of segregation for mod-
eratc resistance among purc line segregates of wheat crosses. An ex-
ample of this is given in table 7, where the reaction of a few scicetions
from the cross Mediterrancan, T. 8. 5932-23 " — Hard Federation X
Hope — Mediterranean selection 41-8-3 is shown in comparison with
check piots of Denton and Tceamarg. These strains were grown in
duplicate 4-row 10-fook nursery plots and were a part of a muceh larger
group. Estimates of damage are made as deseribed above. .

The reactions of the segregates from this cross indieate that differ-
ences in resistanee are inherited. Reaclions in the two replications
agree rather closely. Strain 124-40-130 was damaged only 27.5 percent,
while strains 124-40-122 and 124-40-135 growing adjacent to it were
damaged 96.5 and 72.5 pereent, respectively, The high resistance of

& Accersion humber, Texus Agricoltural Experiment Station,
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TasLe 7.— Reaclions lo green bug eliaek among segregaies of the cross Medi-
tetranean, T. 8. 6088-83-Hard Federation X Hope-Medilerranean seleclion
41-8-8 and of Denton and Tenmarq check plots grown in duplicale f-row 10-fool
nursery plois, Denton, Pex., 1042

S ock Tytimated Steai hock Eplimatcd dnmngo
rain or el N . drain ot ¢hoek " .
3 Ropli- | Repli- 3 Ropli- | Ropli-
variely cation 1] cation 2| Avernge voriety cation 1 | cotion 2 | Aversge

FPervent| Pervent | Porcent Percont | Percent} Poreont
e 05 2.6 | 124~48-100. ol BB &S 0.0

§24-40-111.
12440124,

124-40-07...
124-40-T4..
124-40-78. .
124-40-82.. A 1g4-46-1C8.
124-40-182, k A T g (el
Denton feho

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

Replicated nursery tests of winter wheat arranged in a modified
Latin square design, consisting of 97 varietics and 11 check plots in rach
replication, were grown at Denton and Chillicothe, Tex., in 1942, Al-

!

I'raune 5.— The illustration shows the comparabively high resistance of Denton
whent to preen bug aiinck, while strains frow the cross Mediterranesn, T. 8.
5033-23-Hnrd Federntion X Hope-Mediterranean scleetion 41-8-3, adjoining
und in the foregreund, were injured wore seriously; Denton, Tex, 1842,

though the varieties in the tests were not identical, they were nearly
s0. At Denton the green bug damage was not uniform, owing to local-
ized infestation conters, and notes on damage were taken on only one
replication, At Chillicothe the infestation resulted largely from migrat-
ing green bugs, so all straing had equal opporbunity to be damaged.
Parasites and other factors brought the aphids under control before the
erop was entirely destroyed, so that o small crop matured. Estimates of
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TasLe 8—Green bug damage lo varieties and strains of winter wheal grown in
nursery plols, Denton and Chillicothe, Tex., 1948

[Bup ipt {in itnlic) indicates number of timex recurrent variety was used ag n parent|
Estimnied damaged gt
T . . . C. 1 Date il
Variety or ntrain Selection No. Neo. | headed E&::!rl:zi:_}t?' Denton,
4 replicntions]  replication
May Perrent FPevcend
Tenmerg X Blackhuil... . Wd.t 36h2o1aT i1 it rermmsasnsnasin
Marguillo ¥ Org..__..... | e T, N2 760-1 12 15.0 5
Deo. Ka, ¥, N.? 1433-16 5 212 pit]
Chevenng X Blackhull 12112 i2 21.2 20
Hunred-Herd Federation 2548537 3757 e & 21.2 40
¥ Tenmarq.
Blackhull 85251 12 225 164
Kanred-Hard Federation % Min- 11970 12 23.8 it
hardi-Minturki,
Marguille % Or0emunneooo.e| I, F. N2 787-1 4 238 5
Kunred-Hard Federstion 254887 37-35-3 ) 250 e
X Tenmarq.
Wichita,.. 4 258 20
Kanred-Hard Federation 264887 37-37-14 8 250 30
X Tenmarq,
Denton . 5205 i4 27.5 5
Cheyenre X Bariy Blackhuii...... L1560 5 27.5 ig
Hope ¥ Turkey... 11944 15 D88 Hi
Cheyenne X Early Blaekbull..... 1214 2 288 19
Cheyenne X Tenmarg 12184 5 26,0 153
Kanred X Clarkan_....ooooos 74-37-57 i2 ang 25
Kanred-Hurd Federation 142 % 333740 | .. 4 30.0 30
Tenmarg.
Hanred X Clarhas .o, 74-37-29 |............ 13 32,5
Hanred-Hurd Federation 142 % 33-33-88 5 32.5
Teamarg.
Marquitlo ¥ Gro, 11979 12 438 0
Cheyenne X Early Binekiull.. ... |- R 12000 5 338 15
Marquillo X T, 12113 it 338 af
Red Chief.. 12188 9 35,6 15
Martin X Tepmarqt._.. . - 50-37-121 12 350 e —
Ranred-Hard Federation 142 % 33-37-67 5 $06.2 3
Tenmnrg,
Eerly Bincikhutl 8856 4 36.2 40
Martin X Tenmurg® .. 50-37-02 12 37.3 5
Hanred X Biluckhull 11844 14 37.5 28
Kaared-Hard Federation 142 3 33-37-30 4 375 44
Tcnmnrch
Kanred % Hope-Hard Federation, [ooe..... R 11075 ) 40.0 10
Hanred X Hard Federgiion 142 33-37-80 5 10.8 20
X Tenmarg,
o, 33-34-303 | 12105 ] 40.0
Do 33-33-26 |onee.... b5 41,2
Clarkan 8858 i2 41.2
Chielkan, 11754 12 42,5
Kgnred-Hard Federntion 142 % 33-33-27 5 4245
Tenmar,
Martin X Termarqd. ... S5-37-109 5 42,5
Ds. 80-33-G3 | 11508 ] 42,5
Blackinzll X Tenmarg 2302 5 4328
Martin X Tenmarg .. . 59-37-130 i3 45.0
Tenmarg X Oro........ S . TO-3B-44 | i21il 12 45.0
Nebred.... 10694 i 5.0
Kanred-Herd Fedarution 148 % 33-34-271 5 45.0
Tenmarg,
Do, 32-37-31 5 46.2
Tenmurg X P. 1666-Prelude.. .. 20-34-76 5 40,2
Blackbull X Cheyenne 12101 12 47.5
Cheyenne 8385 i2 47.5
Tenmarq X P, 106(-1-Prelude, 20-34-56 4 47.5
D 29-35-10 12 48.8
Hanred-1Turd Vederntion 254837 37-35-2 12 488
¥ Teumary,
Blgekhutl ¥ Hard Federalion ... Wt 1133-9 2] 48.8
Tenmtarg X Oro.ee e 70-36-1 12 50.83
Kanred-Hard Federalion 142 % 33-35-27 i2 500
Tenmuirqg.
Hope X Clhoyennc 119069 iz 512
Tentnare X 12, 1068-1-Prefnde... . 20-B4- 165 5 525
Kunred-tlngd Federation 143 % 33-85-41 & 52.5
Temnarg,
Kanred-Hard Foderation 25607 25-94-32 5 53.8
- Prinarg,

Least aigniffennt diforenve batw

proint = 140 poreent,
W, = Waadward, Okla,

*Ko, F. N, = Kunsns #ly Nursery.

ven Lhe esiinted dumage of two vorietios al Chillicothe at OG5




KEACTION OF SMALL GRAIN TO GRELN BUG ATTACK 15

TagLs 8—Green bug damage Lo varieties and strains of winler wheal groum fn
nursery plots, Denton und Chillicothe, Tex, 1942—Continued

¢ Tatimntcd domage ai—
Varicty or strain Selection No. (I\Tjolt' hﬁ::&l Erélri;f;:ﬂ:ﬁ" Denton,
4 replicatirns 1 replicntion
Muay Prreend Percent
Tenmarg ¥ F. 1086-1-Prelude...... 20-34-153 5 538 50
Vz':mghr]:::1| ;I‘urkcy {averaga of 24 T. 5.2 15133 554
checks).
Hanred-Hord Federation 142 ¥ 33-38-20 5 56,2
Tenmarqg.
Hope ¥ Mcdiertanesn.. oo $1-121 14 56,2 5
Tenmarg ¥ P. 2060-1-Prélude...... 24-34-113 12 56.2 20
Martin ¥ Tenmarg? oo S{~-37-85 12 56,2 58
Cr h 13673 11 51.5 10
Tenmarg ¥ 0ro... e e F0-35-112 12 [ N R S —
Tenmarg X P. 1080-1-Prelude. ... 2{1-36-44 12 516 29
Aunatin 124G i7 588 49
Choyerne ¥ Tennimrg 12103 12 .8 46
Hnnred-Hard Federation 25007 25-34-116 | 12110 12 588 B
® Tenmarg.
Turkey 1558 g 60.0 i)
Tenmarg L1 510] 12 [HIRH 40
Tenmarq X P, 1060-1-Prefude. .. 2G-34-141 12 0.0 | FV— e
Knered-Hard Federation 142 X 33-24.274 15 6.0 70
Tenmsarg.
hn Turkey 8.5 15143 14 61.2 [
Kenrcd-Hard Tederstion 25067 25-34-44 | 12166 12 612 50
¥ Tenmarqg.
Kanred-Hard Federation 112 X 233-37-00 § 12115 4 63.8 20
Tenmarg.
Hanred-Hard Federoiion 25007 25-34-T4 5 638 50
¥ Tenmarg.
Kanred-Hard Dederation 42 X 33-37-30 |eemaracrans 5 63.8 &0
Tenmordg.
Tonmarg (evernge of 20 cheekel. i e [535 34 &5 a0
Hnnred-Hord Federation 5007 25-31-145 i2 65.43 40
» Tenmuarag.
Hewvate ¥ Tenmnrg 11062 12 60,0 20
Kanred St 15 66,2 i0
Tenmarg ¥ Or0 s s 70-36-3 12 [T S FO—
3] I 1 ) — iz L S S
Do 70-38-01 i2 05.8 20
Do F0-37-48 12 688 K
HKanred-tHard Federation 254587 37-34-54 | 11974 12 70,0 10
K 'I‘cnmnrg{‘
Cheyenne ¥ Tenmarg 11972 12 70,0 20
Kawvale ¥ Tenmar., o e 35-34-117 | 11956 i5 71.2 i)
Hnwvale., Bigh i3 71.2 €9
Kanred-Hard Federation 142 X 33-37-87 8 2.8 - —
Tenmarq.
Kharkof, 1442 12 73.8 a0
T q X Oro, T0-48-125 12 75.0 40
0, - F-38-T4 12 77.5 IV
Hawvale X Tenmarg 11056 12 3.8 @0
P. 11666 15 82.2 20
Tenmaarg ¥ Oro. e e 7-38-147 15 825 ]
Kanred-Hard Federation 142 X 3-34-111 12 87.5 20
Tenmarq.

1T, B. = Texns station,

demage at Chillicothe are averages of four replications, detailed data
for each of which are on file. The analysis of variance iest indicates
that at the 0.05 point the least significant difference beiween the means
of two varieties is 14.6 pereent. Data on damage observed in the tests
are presented in table 8 in order of increasing damage to varieties rather
thar in planting erder, as was done in previous tables. Estimated
damage is total injury, as in previous tables.®

Some rather markéd differences in green bug damage were observed
in the above tests. In general, the olservations on resistanee at the two
stations are in agreement, as they also are with the data previeusly
presented in tables 5 and 6. Among the most susceptible varieties may
be mentioned the Kawvale X Tenmarq strains, including Pawnee.

+ Data presented through the courtesy of 4, B. Quinby, Superintendent, Teras Substation No. 12,
Chillicothe, Fex. ® 7 v S oxas o o

L L g
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Highest resistance to attack was shown by the Marquillo X Oro strains,
Denton, Hope X Turkey (C. 1. 11964), and the Blackhull wheat group.
Several hybrid strains involving Blackhull or Early Blackhull also
showed high resistance, indicating that these hybrid strains may hove
inherited the resistance of the Blackhull group. In commereial plant-
ings in the Chillicothe area, Early Blackhull was damaged much less
than other varieties, Whether carliness directly influcneed resistance
has not been determined. The data in table 8 indicate no very
definite relationship between earliness and resistance, but there is a
slight, tendeney for the later maturing lines to show heavier damage,
Selections from the eross Kanred-Hard Federation 254887 X Tenmarn
were among the more resistant strains, while selections from two similar
crosses, Kanred-Hard Federation 25007 % Tenmarq and Kanred-Hard
Federation 142 X Tenmard, werc nearly all very susceptible.

Several varieties of winter wheat were grown in replieated ficld
plots at Chillicothe and Denton, Tex., and Lawton, Okla. All piant-
ings at Denton were killed, but at both Chillicothe and Lawton partial
survival permitted good observations 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. Lstimates of damage
ere total injury and include injured leaves as well as killing, ns in
other tables.

The results were similar to those in the nursery tests. At Lawton
the range in damage was rather small, but in general the more resistaut
strains were the same as at Chillicothe, where the damage was severe.

TabLe 9.—Green bug damage (o winter whent varielios f#rown in freld plot tests,
Cinllicathe, Tex., and Lowton, Okla., 192

[Superseript (in falic: indienics number of times reeucrent, variely was wed as o wrentk)
X I

Chillicothe, ‘Tex. Lawtan, Oklu,
Eslnim:llmi Eritimntcd
. . (; . F . dHumage CInEr e
Variety or atrain NDI‘ T'LE - Yiakl Yield
Aver- ol 4 of
;:Tﬁitil' Ttank | &0 Rank | B0
tivng
. Percend fsuahels; Peveeut Hrishels
Wichita .. 11952 | 26084 36,1 1 12,0 27.3 4] 264
Red Chiel. 12184 43.0 2 iL1 26,7 a JER
Early Backhull 8856 | 15838 7| 538 3 03 4 asy 2 242
Dentor 8264 02445 38,8 -4 7.4
Kaared-Hard Federnlion 142 % | 12105 2.5 B AR AN T
Tenmarg,
ninanche 11673 | 24951 { 638 1 7.8 15 20.%
Chielkan 117564 | 23e7G $5.0 7 6.4 2.0 1 LG
Blackhinll 8251 772 i3 8 7.1 s 10 18.0
Mertin X Tenmurn 12" """ 1 1kps 725 a9 bRy
Kanred-Hard Feduration 23007 > 1 12106 70,3 1 4.6
Tenmarg, 1
Tenmnrg ; GW36 ) 12578 775 11 1.3 277 K 10,0
Kowvale ¥ Tenmartyee e, 11056 7B.5 12 4.2 200 ] 345
Turkey.. Las8 8L3 i3 3.5 13,4 21 L1.0
Chevenne,.. ... T BHBS | 1BAUH 84.8 14 1.3 $i.0 15 14.9
Pawnce 114060 8.8 14 2.0 an.a 13 154
Mediterrancarn . 11587 804 16 a7
anred.......,...... —_— Pos46 Y 11730 86,4 17 2.8 $1.7 14 11,5
Khorkef. . 30 Bi.b iB 2.0 $8.3 18 120
Kawvale X Tenmuorq.,....o 92,3 L] 1.7 347 17 0.5
Turkey X Kuwvnle, La, 35-08.... : L. M 257 3 125
Clarkan BE5E ¢ 2400 T 25,7 3 15.1
Harveat Queon 6100 | } BTV 8 | L4
_I’_el‘l_l'luill! L1745 | 23244 20,7 11 13.8
Kawvale 8180 { 12577 | 30 [ 12 | 203
Bibley 0Z 11523 | 20481 I 390 19 | 189

i
i
H
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In both tests Pawnee and other Kawvale 3¢ ‘Tenmarq strains were
among those more scriously damaged. The relative damage was re-
flected in final yields of grain.

Banuey Vanieries

As noted previously, baricy is one of the favoredt host plants of
the green bug in this region. Opportunity to observe the reaction of a
very large number of varietics from workl-wide sources was afforded
by the extensive plantings at Denton, Tex., and Lawton, Okla. The
high resistance and survival of some straing under heavy infestation
give encouragement to the projeet of breeding adapted resistant
varietics.

For several years, a study of winter hardiness of barley varietics
has been conducted by the Division of Cereal Crops and Discases,
Burcau of Plant Industry, Soils, and Agricultural TEngineering. Usually
40 varicties arc included, these being grown at all experimentsl stations
in the winter barley aren. Thig group of varicties was grown at bhoth
Denton, Tex., and Lawton, QOkla., whe'e notes on reaction to attack were
recorded. The data are given in table 10. FEstimates of damage are
the average of two replications, the varicties heing arranged in order
of increasing injury as observed at Denton. Fstimates given are total
injury to the plot compared with normal giowth and include leaf injury
as well &5 killing of plants, Ohservations at Tawton are expressed bath
as pereentage of injury to the variety and as pereentage of the nearest
Temmessee Winter cheek plot,

Tasre 10—Creen bug damege to winier barley vorietics in the United Siutes De-
partment of Agrividinre Uniform, Wintee-Hardiness Nirsery, grown af Denton,
Tex.. and Laivten, (Hele, 1552

. Fatimated danmage,! Luwton, Okia,
. [ 123t eel i
Yarivly PoNue D damapgefat Numed ! Poreentuge  of
) Dentgn, l'ex. 1 vnriety i nepeedt Tennesseo; Rank
1 Wintir febeek)
. V0RO VA DR
Pereent Perecit Pereent

Nu Er Th .. . Tod ) } T2 3
Banw .. ., 7.0 [
Bunrise..., E 1
Bminalh Awn -{ 2
Wong 70. 4
Iredell., 44, L5 11

wrilaon. EL 8R.5 11
Roandoiph. . BRIk .7 12
North Caro BTN N8 14
Tenneases Winter EER 10 45

ard ... A i K16 7
Renn. .. . B 815 8
Clemson Hooden 43, 058 0
Jockuan 1., AIfE, nr.u i 1)
Marnobarh, , 13,1 i 20

CIAN ... b L2 A
I'oland......... E 1 L [ L}
Wiseonsin Winter.,... ' R 7
Tennesace Bennlless § ., i L3, ! 20
Missouri Exrly Hoardless ELN] i 865 2.
Tenkow, A A3 1023 28
aManchuria.......... 4.0 [ an
Wintex, A0 105.8 a2
Banilinm, e 101.2 27
L T30 R dn D] 5
Mercer daa j 84.5 8
Poldersm e ! 8.0 i 874 9
Jackyon ; i 4.0 } @10 5]
Purdue 2BLFLAG-1-1-6 ! ¢ o ! eyl 17
Kentuek# 1o, . H A1, 3.9 10
Purdudt12 4 ; ! 47,5 ik 23
Pordne 1106 ] 4582 | it 400 | JLLER] 25
Trebi oG : H 4040 . 107.0 33

i i .

tAverage of 2 replicalions,
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AL Denton, Tex., where the usoet population was very greaf, most
varicties were soon killed. The resistanee of Smooth Awn 86, Bsaw,
Sunrise, Wong, and Nu Br Ta was gutsianding.  These variefies sur-
vived and praduced o good erop when all strains swrrounding them
were killed, At Lawton, Okla., the attaek was of shorter duration, o
that damuge was not xo gevere, hut tlie same varicties showed high

Frover, G- Survival of Daeley vanetios Tollowing alizele of the green hug at
Denient, Tex. 1942, in 210w 13-Tool plol=: A, Ledoll; 8, Tonnessoe Winlter:
¢, Cleonsnnn Mooded s £, Fsaw: £, Sunrise, Io the noxt bloek o the bnek-
grotnd way be seen N Fr Taoand Wone, which suevived the altaek,

Traure 7.—~Smoolh Awn 86 burley survived when all surrounding strains were
killed hy the green bugs; Denton, Tex., 1942,
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resistance. The resistant varigties Esaw and Bunrise 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 demestic burley varieties were grown
in single 2-row 12-foot plots ai Denton in comparison with cheek plots
of Wintex and Texan. The data {rom bhis {est are recorded in table 11,
the varieties being listed in order of severity of damage.

Taste 11—Green bug damage to miscellancous winter barley varieties grown in
single S-row 12-foot wmwrsery plols, Denton, Tex., 1942

L i, Tt ..
Variety . %0_ r::f:::::é:d Rank Grigin or yource
Pereentt H
Peru 707 ] 1 North Alries.
1005 5 1 Chinn.
2458 ] 1 Dea.
Hlid B 1 Chosuen.
fnnbaln 5151 11 a 3,
Nipa 2471 26 4] Chita.
Hoodless Benrdliosa. ... ....| 1803 a5 T Huabntohewnn,
i . $01 B0 3 Tennessee Winter ¥ Hounkow,
o244 8a 9 Chosrn, .
AEH 85 a9 Tennessee Winter X Biack Arcbizn,
JLETH i) 11 hino.
d 2920 of 1 Californin,
Texan {eheck].. [15{11] Qg 11 Scl_l:_c::.iun [eemn Composite Crous, O, 1,
a3
L1} s UV SEEY i 1 Kashmnir.
Dubadek §87 juH 11 Chosen,
Niga .p 2471 sl 11 Chinu. .
Moretts Awnless 1. ... | 7073 93 17 South Cnroling, i
Wintex {cheek},, .| oiar 180y 18 Seloetion from farmer's fickd iz Texas,
el e — 164 [l 15 Nortly Africn,
Argentice 00 15 Argenting.
Buntiza.._, 100 18 Chnn,
Michigan Wint 08 15 Okinbiomn,
Qrkos ] 15 Chinu,
MeynERE e 108 i8 Do, .
Maretts Hooded 4... TOL 106 15 Seath Carvoiinn.
4325 IR B 11 1+] 106 18 Chasen.

Extreme differences in susceptibibity to green bug atiack werve ob-
served in this group of verieties. Omugi was damaged only 5 percent,
maturing a good crop while the adjoining plot of the Unnamed strain
(C. 1. 3883) from Kashmir was damaged 90 percent. The varieties
Peru, Kuonshar, Malwet, and Omugi oll showed high resistance, being
damaged only 5 percont each, while the standard vorieties Wintex,
Texan, and Michigan Winter were almost completely destroyed. The
resistance and susceplibility of a number of varieties ineluded in this
test 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 i plots. The
test inciuded most of the eommercial winter barleys grown in the
United States, as well ss many winter types from widely separated
parts of the world. As mentioned previously, the green bug infestation
at Lawton was largely the result of migration, and the insects were
brought under contrel by parasites and other faetors before complete
kiliing oecurred. The firsh notes on injury were taken April 3 te 7 at
each of four places in each plot. About 10 days Iater, April 17, 2 second
note was taken to indicate the percentage of the leaves infested. The

i
i
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final note, taken April 30, was an estimate of the total injury to the
entive plot, meluding leal wnjury and killing of plants. The first two
observations are recorded as pereentages for the named vuriety, while
the lasl ix in proportion to the nearvest Michizan Winter eheck plot, in
order tu gvercome any possible variation due to location. Data for the
91 straing are presented in tuble 12 and are areanged in order of in-
ereasing injury to the variety.

IMigrre 8- Renction of barley varieties io green g aftaek, Denton, Tex., 1943
2, Hooded Boardiess, 35 pervent damaged s B, Unmuned steain (0O, 1029200, 90
pereent ; {7, Texan, 90 pereent; B, Muyvonng, HO pereent 5 I, Malwet, 5 pos

vend; M, Nipa, 20 pereent; 7, Unnped strain (C, [, 38833, 90 peveeut; [ff,
Omugi, 5 pereent: ) Sonlakua, 10 pereent; aadd . Dobadak, %0 pereent,

The data indieate that some vatietios are rather resistant Lo green
bug atfuek and that the reaetion at Lawton, Okla, was similar Lo thae
at Denton, Tex., where infestation was even greater. Total dumage
lo the plots ranged frow 15.6 pereent (hased on pereentage of the
nearest Michigan Winler cheel ploty for Rufine to 1358 pereent for
Compusite Cross seleetion (Oklae 39-520671. The vancties Omug, Fsaw,
and Dobaku were highly resistant ab hoth stations, while Wintex,
Texan, and all Tennessee Winter straing, including Ward, Reno, and
Michigan Winfer, were zeriously damaged or completely killed.

Differences in the nature of renelion to attaek also are indieated.
For example, Rufino wis danmaged only 15,6 pereent. in spite of 50
pereent infestation of the leaves and 34 pereent of the leaves showing
injury at the carly inspeetions, whereas Dorshu was damaged 25 per-
cent, with only 12 pereent of the leaves infested and 23 pereent of the
leaves injured. Alza, White Gatami {Oklahoma 39-8027), with 93
pereent of the lewves infested, wis damaged about 29 pereont, while
Kipo, with only 16 pereent of thie leaves infested, was damaged almost
358 pereent,

For the purpose of studying resistanee (o chineh bug atack, a group
of 99 varieties and strains, some winler wnd gome spring types, were
spring-seeded in 5-row 10-fool narsery plots o a teiple-lattice design
at Lawton. This test offered a valuable opportunity (o study the re-
action of these varieties 1o green bug atinele. Detailed noies were taken
for eaeh replicadion and are on file at Lawton, sud only the averapes
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Tasre 12—CGreen bug damage fo fall-sown barley varietics grown in single S-row
16-fool nursery plots al Lewlon, Okla,, 1942

. bl Teaver Lenves | Totalinjury
Varioty C-I 1 Origin infured infeated in
nlog+
Be, oF aduree Al 71 | Aprit 172 | Aprid 00
Pereent Percent Perrent
Rufing 2475 Chinn K11 1] 15.0
Dorshu,..... BLGL | Ghosen, oo . ks 12 28,40
Bhumaki 5292 do H 34 25 263
Beibaku 2220 do oo 32 20,1
Dobpku .o H238 do : i 42 0.8
White Guatami {120 . 18 K] 2.4
Unnamed A087 Cliine 34 80 2ir4
Shonan.._.. 5263 | Chosen N 91 a2.3
002 4 Chinn.. ... 41 a7 323
H248 Choasen, R 14 S0
i 144 tlo 31 26 38.5
Riengubari 2N 30 34 30.0
Mignna....., S ijth) B3 an 4329
Borido...a..... 20 40 da 42,9
Cliest 074 41 77 42.0
“Feaun 2409 a8 48 +i.1
BEunw,. 4600 28 B2 40.5
Niver..... FET a7 02 48,5
Warnbe, H2YS A0 4 445.5
Lopat.. 2477 b B h 46.2
Orkoc. 2HID |- 31 87 43,9
Penling 1 I - g 02 .0
Tenkow... 1) ! CepL A0G jili} £3.3
Hankow,
Tintokn. oo aoiia 1 Chosen, B! 7a hd.3
Anwrillo, 1673 1 Chin,,.. ) 43 1.8
Nungmay. 2490 ol 37 70 54.6
Rubie. ... 570 Venezuelu. .. BT 2 5d.1
Arlington Awnless, 7Nz Tennesdee ! 31 54 a5.6
Black Arabin, !
(LT E— i Noreh ATrR . o e 4 72 5,3
Cmntumlu Cross selection g Selection ram (‘mnuume L] g2 6.8
Oktuhonn 30-5255), i tuss, O 1, 5330,
CnmLoanL Cruss selection | do. il 70 fir.2
lahomn 30-5240). [
Hlm.l. Smyrne,... o iln 44 83 67.2
Baolon. ol B2 Chuosen ., Bt 75 n7.2
Gumali.. AT |opeetlo 40 oh 58.0
Composite £rosy SQ0etion foons Belection troan Cump!)"ltu
Llahulnn SO-n2503, rosa, €, 1, B53I0. i ht.] 50,7
lre dell s e ST Nurth Curoliisn selection 44 34 60,0
frmu Tennesses Benrd-
leas B,
Bantol,, inm.... EE] B 0.4
Banumlo. Chosen.. 30 1] 01,7
Lonlninlr..,_ C.Imm — 12 1) 02,5
i o 04,5
&h 1) 5
4h 70 Go.8
5{) o 9.0
Han River,. s e a6 s &l 8o 4.4
Argentine.. . wpoceeneerivinnr oo | Argentinn... A2 &7 80,4
CosiL 11246 ! il o 714
Tell 104 Nurth Africa,, .. by B 714
Abywsinion _ ... e SR8 | Abyasinda, e N 44 82 7.5
COINLD:NI.I‘ Grosd selection Baleetion [runl Cnmunmv J 46 07 V1.6
Olluhomy 33hD-0), Crovs, O, 1L 5311,
Snnbuku.---,._" 5151 Chonen e o Wl 39 a7 7.5
Biack Smyrun. ... S 101 | Asin Minor. ., 4 40 -} TLS
Ctlmhmﬂltl! Crog aelutiion Selection from Conumau:- i A1) 07 7L.6
Oklnhioma 35h10-3) . Crowe, G, 1, MG !
| I R—————— Y [} ] [ T T O : 33 06 TL5
Gorn wiile Cross aclection Seleetion from Conposile i 48 7 72,5
Lluhmnn H-5242), Cromg, C. L5330, '
Wmuunain Winter...eee. Al0 Evrap. o e emevee e rsreeoe L 74 742
Missouri Eurly Deardless,...; G051 Selection Trom  Nisiour ! i ar T4.1
farmer'y feld. %
Daviduon | 6573} Seleetion [rom Composite | 17 B3 709
i Cross, T 1, D631, :
Hooded 10.. v i B304 | Selevtion from Tennessee | &b 50 7.9
Bengdlicss G :
Botlati, e oo rersamme s Tt Jupan : 35 T4 Fii 0
Lico SR AT Y S - 81 78.1
Oni., 188 1 Chosen ... " 44 80 R0.6
Nerth Caroling 11! Gifd Seluction (rom Cl.l|||>l1-m|- 4 40 81 82.0
; ' Crtms, l. ERIB N .
Tungukota, o oveeee...... bogatl i CEDHIL et e coursiae sreesrrccnasians EY Gl 83.3

1 Percentoge of leaves injured, doternined (rom inspeetion of 25 plants nf 4 locations in euch plot,
2 Pereentage of leaves infested, dotermined Trom ingpection of 100 planiy in eenter row of ench plot.
' Eatimate of injury to entire plm,, eonverted o pereentage of nenreal check plot,
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Tante 12—Green bug damaope to fell-sown barloy varieties grown in single S-row

10-fnol nursery plols ab Lawton, Okiv,, 1542—Continued

TECHANICAL BULLETIN 801, U. S, DEPT. OF AGRICULTURE

. P Leuvea Lonves | Totnlinjury
Varicky ¢ L Origin iniredl infested tu plut
No. or suliree April 71 | April 17¢ | Apeil 801
. i Perceat Hereent Pyrcent
Compoyite Cross selection.] 6502 | Seleetion from Composite 40 a5 A
Cross, C. 1. 5530,
Molda i, ...omreececeanmareenen a2 Rumunin ] a0 77 Bh.7
Compedite Crose gelection.., GA00 | Beleetion from Cunposite 44 0z 837
Crows, C. I, 5330,
Orlonag I | U 8 8 R e 45 a7 86,7
Tui 3 Choesen 48 R2 /5.7
de a0 98 5.7
Chinn a5 78 8.2
Jupn [1¥] 08 8.7
Seleetion from Tennessce hd 3 80.7
Winter,
Compeaite Cross seleetion Selectinn from Composite 40 01 #2.0
(Ckluhomne $6-5204). rosd, ©, 1. Dad().
ntaku i il Ghosn......, +4 71 5.2
Reno., 51T Farm in Tintisus,,. . 41 Ty 10{1.0
Whard n7 “non in Qklahoma 44 40 LD
Taith,_ nos Beleetion [rgm 15 08 1000
fighd In Minnesota
Unnameal. 2494 Cujlfnn!]!s. 47 0 an.o
rebi.. Aaintiv Turkes it} a7 160.0
Composite Crovs s 4 Beleelion (rom it 80 100.90
(AOALGANEY. Croas, G, L 561,
Compovite Cross saloction Belectinn from Cammposite 52 0 100.0
(Cklulioma 38-5245). Crosa, C, 1. 5534,
Michigan Winter (check),...] 7032 | Oklnhomis cevsvsiennens 50 aq {000
Compoaite Croda selection Suleation from Compedite a7 G2 100,0
(Uizluhumu 35h10-2). Crown, C, 1, 561,
Composite Crows nelection Bulection (rom Composile 5l L] 102.9
{Oklahama 30-5268), Cross, T, L 560,
Texan.. .. G100 lu R na i1 1138.1
Tepnessee  Winter X [HE1T] Tennesgee  Winter X il 05 109,08
Smantl Awn, Smaoth Awn, .
Santimn GaB7 Beleation from Gomposite di 25 114.3
Gross, C. 1. 5510,
Winlex Glur Selection fram {nrner's Eiti] 10 121.8
fizld in Texna,
Coml:unitc Crowt selection Beleetion from Compoyite Lirs 100 1250
(Oklahgmp 33h6-12), _Crowy, G, 1, 8441,
Cinnemed . s - ABSE | Knaliit . 45 o8 La8.3
Comnposite Cross seiection Seleetion lrom Compusite kil 00 135.8
(Olllnhullm $0.5207). Crom, C. L. 5540,

! Peraentage of leaves injured, determined from ingpection of 25 plants e 3 loentiony in eneh ploc,
f Pereostinge of lenves infeated, determinsd from ingpeetion of 100 plants Tn emnter row of ench plot.
¥ Badrante of injury Lo cutive plat, vonverted 10 pereentoge of nearest choek plot,

are presented here. As in the fall-sown test, three notes were taken:
(1) Percentage of leaves injured on Amil 7; (2) estimated injury to
the cntire plot en April 25, which included leaves injured and plants
killed; and (3) a final notc on April 30, with counts of the percentage
of plants killed. These notes were slightly different from those on the
fall-sown tests, where the second note was one of the percentage of
leaves infested with green bugs and the final note one of the general
injury to the plot.

The average fer cach of the three notes is given in table 13, with
the wvarieties acranged in order of inercasing injury, as indicated by
the total injury note on April 25. An analysis of variance of the data
on leaf injury from the first note talken shows that the standard crror
of an adjusted menn difference between varieties Joeated together in a

- bloek is 5.86 percent and [or those not together in a block 5.96 pe: eent.
The adjustments are not large. Tor unadjusted means, given in table
13, a difference of 14 pereent or more would be significant.

Many vavieties included in the fall-sown test 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 resistant
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TanLe 13—Green bug tnjury to winder barley wvorvietics spring-seeded in f-row
10-foatl wursery plots in a triple-lattice design, Lawlon, Okla., 1842

Origin Lunves Total Planty
DT SHIPEE injured injtiry killisl
April 7Y | April 242 Anril $0?

Variety

Hercent Pereent Pereent

| S = O S nyy 0
Mot

tln,
Med0patamis e e
L GChinn
TumAide. do.
‘Huoodleus Teardlass.... v Snakntehownn, Cotudn. ...
Gatnmi  [Oklahoma 306

Nunen Y China )
Turkeston, I Tirkeatnn. .. ..
Kinroku W B85 [ Chosel v ceree
Pannjer.... " Tashgor..........
Unehnrae, T Ching " A
Cood Delin X Flynn Cootl Delta % FL nu. . ... n7 B{i%}
(A0ALSTE),
Quinn :\u.:nmlin............, - . HLT
Huyraford 242 Chiug... " anT
WAL b e eim e icvrarreae cae e - T . A 10,0
Flynn X Stav rupnl (ll [ Flynn W B P I EEE]
.!a-'l[}lﬁ)‘
VT ettt e g emrem e Ching e . 4.3
Lochink. o .. o JULF
White Gotumi .. ] any
Oloneta,..... [T [ LR | B A46.7
Srwvropol (L G 210 . E I e 45,7 40,7
Foridt i - A2 cl - K 4.7
Ton Por 4 B151 dn. . 6.7
Venus, . 70 . reeee o e e T IR
Bauw.. doaune ) Nekane Woaee 3O U h n0.0
knowit.
Becel GG Adlud 2 Viughn - 500
Mnlwet . - B 1t R ] 1T —" . 4.3
Cmn sosiles Crosa seleotion rvree eomeea} Seleetion framy ("mn;u:«nlu 120 bl
Llallonm AphN-5). i Cross, C. L, d461,
\’m:g m . ot 7 | Club Mariont X Lien 42,0 St
Nu Er Tn . CI . Hihad i)
DivitlBon, e ey e - E Aion from Cr nlpuﬁil v 437 %)
(.ru:ul. C, 1, a1t
Vanghn ¥ Staveopil bevceeene | Voughn % blu\'rllpl,l ;. 1.0 s
(H. C.304).
Blnck Smyrn. . onrrveenreoea- Asin dMinor ... — / 43
Ll e e Inekin .. - onvecccanen L a1
Nunginy . e I b Chinn T jiLiny
Indin Hull-lew, .. . in(Iiu.._A.m..,..... afi.?
Unmimed. o h :

Cnmnnmte Cromt BEIGELON Jovrvvarrens. | SelUGEiON [ro00 Cnumu-nu- . A58
Inhoma $509-0), Crows, C. 1. 54(11.

\’anrn 1580 ‘3L]L(.1.iluu I‘En..m Smyron, 60.6
L 1L 26
Yol ONE e oo mrearemevamieaminn BT China b } 23.0
G 1 £217 Chosen A 13.56
Reed Trivmnh. o] BBG Highlund Chinl » Men- ) 60.7
HUITY
Atlos }}1( Vaughn {AMaicow | #0F5 | Altes 3 Vinghn . e . J 78.0

3.1

Han Biver, e |5 OOPU | 45,2

DHenets. e 8.8 1t . . B

Hozn T Jdnpan

Hhannkn

Atlus X Voughn {Moseow I]B?ﬂ Atlus ¥ Vuughn., .
33-14)

AL ssssirsiared ATIB | Selection from Consl........
Heron_. - el 1200 g, - 3
Composite Grin selbction U500 | Eclection lrom. Cnmpuslt(, 84,4 0.8

(Toxan 1-33-170). Croud, C. 1, B0,
Cnm{:umlu Crouay selection dn X 0.7 627

Oldlwhomna 30-5204),

I\usnn.‘.....,..... TIOR3 3 11 | DTS T . 46,7 67.5
TonkaWeo o smmersnoees] 040 | Tonnessoe Winter % 857 on.g
Hnnkow,

1 Entimnte of leaves injured tuken un 100 planis, 25 plonts in cach of 4 locations in plat.

t Estininte of total injury of entire plot, including leavesinjured and pants killed, by general obscrva-
tinn ol entire plot, based on percentage of neareut check plut,

1 Eatimnte of plants killed, tuksn.on 100 plnnts in center row of plots, alter green bugs had disnppeared
and growth wus rosumed,

« Mumsery nuniber, in this tabie. and nubsequently, at Moseow, Ideho.
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Tanie 13.—Green bug injury lo winter barley wurlelies spring-secded in 5-row
H-foot wursery plots in o dviple-lattice design, Lawlon, Okhi., 1943—Continued

. . iord Foout ves Total Plasla
Varicty L Qrigin . : H
0. T RO injured indury Kilied
No o source April 7t | April 282 | April 500
Serrent Herrent Foreent
b S 038 | Asintic Turkey. ... ! 40.0 gy Thd
Composite Groas selection f:olvutm:: Iroan Cr inpodite 53.3 60.7 837
(D lahm:m Aah-12), Croas, C, T, G861,
Zam 5178 | Choson 53.7 8.7 a8.1
At:l!aslx Vinghn {Mosoow | GA72 | Athns 3 VAR &g 8.7 7.3
Biagkchul! 878 ADPIIITED . v rrrssarmnneierperesans 56,7 807 0654
LACD ..oepirersses . 8270 Lion X Cousl. 513 76.0 44, i
Weider....... 1241 Austraiin. ..., 517 0.0 [HIR
Teplinnn 82 R ST 52,1} 70.0 48,0
J7-4342). .
Blackhuldd 2I80. . irerad GO0 Seleetion Fé'um Hloackhinll, I8 3 0.0 53,8
3. 1878,
Cupe, BAT riiX} hi B
Comnposite Cross selection | ... Sclection from (‘:mlufmu, 70.0 il
(Okinhom: 30-3205}, Cross, C. | 5550,
[ TR NS 11 ) 2L S Y7 3 U1 [ S 70,6 71.7
Const (1121 I . To.0 ol 6
Tennessen Winter 52 ., .. 0 3548 lelt‘:cti:m From Tennesees T 78,7
ntier.
Wiaenuain Winler...... n 59 BOropt pe .. S 7.0 4G22
L 2158 Salection fram Wi Mml"ﬂn 70.0 2
Winter, O, L 510
Rice T42 | Ching e P, a0 3.3 8o
Al.im >( Vaughn (Muoscow 1.l Atlas % ‘rmq..hn a5.0 734 7.6
l —J
Naison Cuere ¥ Fiyan e Modsow Coree % Flynn.. 55,7 734 iR X]
{BGADLLLTR),
Toxan G-LO% Seleetion from Composite L84 733 72,2
Crosy, ©, 1, 8541,
TONE. ... . 2HIZ | GIER oo cesne sz sorias e e 0.0 740 Tt
Cumnposite Cross selection |, Soloetion [ron le:]:mll(‘ a8 TH.d 5.7
{Oklalionn 39-5257), Crasg, €. L 5380, !
California Mariont... . .o.l) 1455 North ATFCh . s Gl.7 T 825
Rondelph ey e G472 Kelevtiom from farm Boid 0. ThT 828
) it Nowlh Cprolbing,
Lion ke EAN I - #5.48 W FE.D
Phneie...... 1305 44.7 6.7 Gigrat
Oderbriteker. .. ovmnnicsin. 30 ThT 7HY 6.8
Fonnesdee Winter 06 Hole ‘w%ttmn Trom ‘Yopnossee 0h.7 .7 72,6
“urler.
Ramadan 7B T AMEETIR v msvesannan: 0 e aiad 85.0 8.1
Tredell .. ormmrmrsmsvmmees| 6578 ] Nartle Chrnling: selvetiim 53,8 85,8 3.2
frote '1'l:n||i:‘>ssuu Henrd-
loss 6 .
Unnamed ... L A T 04,3 80.0 B8.1
Wintex.. ... G127 | Selection froin  fiTer s 84,3 B0 3n.8
. ol fa Texny,
Winter 8634 | Virginia seed servieo. ..., .3 50.0 7.2
Clllﬂl‘u‘ilte Cresa aelvetion Scleelion lrain (‘ump(mllc 483 0.0 84,2
(l lanlcznn 30-5245), Crows, C. L 56,
Culifornby  Murtont X aaeeen] Crlifornin Mariout % T3 &0.0 m.a
Livalipnr {35055 ’} Lyalipur.
Zelra........ R Chogan Fa.0 80.0 8%.4
Hiver Winge....... D T YE N 833 80.0 7.4
feno.. e i BRonsns, e i 59.3 85.8
Misaouri Imriy itenrdioss .| 0031 Heleetion fran fucbier’s BE.7 83.3 4nz
: ficld in Miwsouri,
L =1 OBI0 | CHUHEN L creeriaenranes TLO 813 800
Michi L .. 717 81,3 821
Goltlen  Phensunt . ¥ e d Golden Phosnn ¥ 88,4 66,0 08.0
Honnehen {(AGALHIBOG), Hunachen, :

t Esliiste of o ed injured tnken on 190 plenis, 23 plante i enel of 3§ focations e ot

7 Wstbmnte of tatal injery of cutire plog, ineloding beeves injurcd aed poants Bitled, by penern? obeervn-
tivn of antire plat, bused on pereentagns of nenvest ok pdng.

? Baliniste of phants killed, tnkoen on 108 plants in cpnter row of platy, sfter grees bogs bind disgyperred
and growil was resuened.

strains grown at Denton, Tex., and from both spring and fall scedings
at Lawton, Okla., were Dobaku, Omugl, and Ioodless Beardless.
Strains showing ligh resistance at Lawion [rom both fall and spring
seedings but not grown at Denton include Rufiro, Mignon, Borido,
Niver, and White Gatami. Thal green bug resistance is inherited and
may be transmitted in crosses is evidenced by the high resistance of
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Esaw, Sunrise, and Smooth Awn 86, all of which have a common parent,
Nakano Wase, s Japanese barley. Several Gatami strains were highly
resistant, and third generation bulk hybrids of Black Gatami X Winter
and Black Gatami X Texan grown ai Dentun showed segregation for
resistanece, muny plants surviving to mature normally.

For a study of resistanee {o ehineh bugs. a spring planting of 136
varieties of barley was made at Lawton, Okla. This {est consigied
largely of spring barleys but ineluded some winter types. Datn on the
reaction of these spring-sown straing to green bug attack are given in
table 14. As with previous data, notes weie taken on three dates,

Tave 14—Green buy demage to sprivg-seeded barley varietivs groum in single
G-raw f-fool wirsery plots, Lowtlon, Olia, 1942

R il | Lenvos Toin! Phuts
Vortaly Cb‘;"!' Crigin or soures { Injured injury kilied
| | April T} April 172 April 303
:t . | Pereent Porpait Fercent
F 3T e O ORDVRN (R |- S ) |1 [T SN l a4 1t a
Ardingrion Awnles. ... T8 | Teanesser  Winter X | 44,7 7.4 q
Hlnek Araldunn, i
P, .. SAET 1 Chione .. t g 17.5 V]
a2 T o A and 17,8 8
Tori G20 Chosen, il FER 8.5 h
Do 1 5154 o 4 oW 8
Builnku . 4B o Lde ' X B
Pagtt. .. 787 North Afrien . ! 450 4.8
Loogiold.. a7 Chine e d a3 111
EARNTIG . 401D Alwsyimu ! FEL. ! 0
Tolti BG4 1 Narth Afrjen PR §.2
Shnnut ] 82n ! Chesen 43,58 1
L LS YE T B 11 S 1 [T T ] s
Yang Cliing IHE do. ., Wl b
Amarillo . o 10T Catlo L Lo - He.4 7.1
Atlas X Vangho (Moscew nvE Atins M Vaughn .o K 780
B33}, _
b Y] | —— L 7a.1
el Hunan 3 . 677 | Gormnoy. ! 78.0
Arpentine 224 Arg mting 1 ! 4.4
Coust. - i1 Nerth Mei g i i HiR
Atlun X Vaupgihn {Mojeow G073 Al X Vaupgln seleedion. 08,2
Cotbe Swids X Fiyna | G083 | Cofbv 233435 X Flymo i 701
(1, €, B5-2004), 4l rlon,
Chukineg., , - WHg - Ghing ... v ene e 14.8
Funaes TTull-luss 73 1 Hapkow Xloodid b 184.1
PUPMYHIE . eeeomesimnninsmarsasas 131 Seleetion Trom Composite 2.8
Crosy, $).
s Wi e R Tis | Tarope... . ] 50
Coampaite {Oklabomn Aol V4.8
E-5200). )
Haun.. ....)....,.,....‘..A..‘....,...‘.A. T fielin 650 711
Glhrest . a7e LHOH I, AB.1 LD
Moldovita . . 3 Rnesain, k.1 {10HL4
Monte Griste JOWT findis L D e
o ¥ Muitn weed Lidop X Multane . - 645 LG
T O SR -1 B I 171 T O, i 3.0 {155
featinn 64 (Ckialiotms 98- .5 B 1
w603, . R . .
Comnetite Cross seleelion fawe..) Seiection from Grmpesite 4.0 45.2 83.0
(Okslommn $0-5243), Croan, O, L, D, N
Conpisite Cross scleetion ¢ ah0 5.9 1.3
{0kt lioma 40-5247). . . :
RS ErTITE (o — W58 Chitin, e 72.8 0.7 Bi.8
floudid 18 icaeane $ai3 Selvation frem Tennessug 76 u6.7 42.6
__ Benrilless 0, C, 127410 o
itarn- NI e 32| JuprIL e " .2 7.4 104,53
f’i}alr-nr; 182 LS SR 877 L G8.S B7.0
t nnaged 1i71 Alrvmmingy 01,7 iita] 1368
LT R - 1 (.Ellilm 4.1 T2 0.8
Woarldro — 281 U, 5.8, 8], e Fi A TG0 H3
Atlny ¥ Vuugha (Moscow [ Atlny X Vil .. Geeeees Fii] Tia4 0.2

1 Pyrornings injucy bated on gpoection of 25 plante st ench of four jdaces in eseh plot, converted to
perccitnge of nentest Michignn Winter cherk, .

f Percoitnge of injury lsaged v genvrad mimpeaturce of eedive piol, converted to pereeniage of acenreat -
Michigan Winter theek. . .

»Pereenlege of indiry bused on nupection of 100 plants i center row of cueh plot, then converted
40 pereentage of nenrest Michigan Winter cheek,
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TasLe 14—Green buy damage to spring-seeded burley varieties grown in single
S-row 10-fool nursery plois, Lawton, Okla, 1042—Continued

TECHNICAL BULLETIN §01, U. 8. DEPT, OF AGRIOULTURE

. 1, -, Lenves Total Plnnts
Yarioty (-;,D‘ Origin or ypurce injured injury killed
April 70 [ April 172 [ Apell 300
. i FPerrent Lerrent Percent
Componite Crosy selection Scleetion from Composite X 72,1 89.3
(36 AbADEI) Cross, C. 1, 6461,
Abysiinin ... .... anz Abyesinin. e i 5.6 73.2 1242
Club Mariout.... a1 EF}'HIG ...... b rartterannnns smsan - &7 7a.2 42.2
Sonbaku G161 | Qhosen 64,2 71.1 9.8
FIynn Lo Ag11 Seleetion  [rom  Flynn, 77.3 76.0 102.9
Hnno 472 Cliina, 5.0 5.0 17.8
L1155 77 R [ ¥ 7 i Smllmtl_l Awn ¥ DMun- 00.¢ 76.0 80,5
ohuria,
Yanohudnkn Prizli] Japan 78.5 70.¢ 101.8
Lopat 2477 | Chinu . 80.8 T0.9 54,1
Emooth Awn 86, .o —....| 0268 Tenneswge Winter % Thd 6.5 81.0
Bmooth Awn X Esaw,
Menbury ..o avines| 17 RICTT1S o (T 75,6 7.8 70,0
Tennessen  Winter X | 0570 | Tennessce Winter 52 X 82.7 78 100,43
Smoclh Awn Bb-14, ion,
Compunite Crosa seleclion Beleotion from Composile 52.8 77.B 719
{Dkishoma 36-5205), Cromy, C, 1, 5530,
Jach 8500 TEIII_IIELIBE(! Winter 52 X B8G.8 7.8 102,2
Lo,

Bolamienes 081 Sp_u.in_ on.7 7r.8 100,0
Bpartun......... erenpepereeeensl OUAT | Michigun 2 - How X 743 7.6 77.0
Black Barbless.

Eurylepis o vececceminienean | 2208 shina 70,2 8.1 1140
Unnanmed 4883 Kashmir...... 77.1 78.4 1106.0
[0 1 T 1 o076 Atlag ¥ ¥Vavghn . 40,2 8.5 4.8
Banendo a210 Choaen 46,1 80.0 37.8
Bukagn H244 de. 69,0 80,0 ar.y
Warabe 52050 do 714 B4 813
Shumaki 5222 dn 70.0 80,0 802
Bulu 1022 | Auatealin. oo - [IER0 an.0 B2.8
Nokene Wase. .cooeeee. R Tod | Jupan BT 0.6 64.2
Ca [ B0 Caunas . A0.8 80.8 1400
Compoaite Cross seleetion Beleotion from Compusito 47.0 1.1 0.8

({Okighoma §6h10-3), rogn, O, 1, 54061,
Composite Cross sclection tlo, 00.5 83.3 1040
{(A0ALOIDE). .
Kentucky Il . | €021 Tennesseec  Winter % 73. BG.O 1039
Smooth Awn,
Unnamed dp21-2 FLLEUEEE T SR 1014 80,2 106.9
Turkestan (Winterd oo 711 JLH I ) 1S DR T8, B7.7 144,56
Composite Cross geleotion Beleetion from Compodite on.2 88.0 108.1
{Oklahoma 30-56288). ) Cross, C. I, 5580,
Nerth Caroling 11....cveee| 8084 | Selection from Composile 103.4 88,9 103.2
2408 ICruaﬁ. .1, G461, 851 80.a
Renverse.. o e — linn. 3, p 117.3
B i Tl4 Ca 75.8 0.9 60.1
Santaku G130 ClOBEN et iirsren mevars smemsemesanes. . 828 20,0 101.2
Bodz 763 | Japan 111.1 00.9 100.0
Nipa 2471 Ching B1.1 2.6 67.0
Kentucky 2o eeeevesienes] 0148 | Holection from loeal Ken- 7R.0 92.8 1026
a = tucky barley, g1 035
Union Winter o eaeen H83 CHTT 4 o] S 2, . 103.4
Michigan Winter, e oeome- 2040 Indizno Agricultural Ex- 90.8 4.7 104.3
periment Station,
Kodsu &1G1 Chowen 1621 082 (3.3
Wandanipe 2356 Cliina . 753 40.8 61,0
Compusite Cross seluetion Buleation from Composite 114,06 472 24.2
{Oklshemn 35h10-2). Crons, C. 1. Bi01,
MarnoLarh ] 0120 | Smeoth Awn X Tennes- 854 07.8 00,9
see Winwur, )
Here. 1286 | Liom X Club Mariout. . 232 8.0 147
Cope G571 Bouth Afrien. e, 1117 088 124.1
Santinm 0367 Suleotion frvim Cotm po 111.0 100,0 I1L0
Crows, G, 1. 5530,
Michigan Winter (21 § 7032 | Oklshomu 100.0 100,0 1000
cheoks}.’ . .
c,,mn.,.,i;),; Croas seleetion | 6602 | Bolection from Composile 4.1 1000 1114
{Texna 1-32-103), Cross, G. 1, 5530,
Ripn. 22 r“‘";"'" gé-i {gg-g 17.86
Ranpabor i P 5200 do : . 1014
g:ﬁf osite Crown aclection Beluetion from Componite §2.0 100,0 112.2
(Oklahuma 30-5667). Crons, C. 1. 5530,

I Pereeninge injury based pn inspestion of 25 plants atoeneh of four pluces in eneh plot, cunverted Lo

percentuge of uvareat Michigun ¥ .
st Percontage of injucy baosed on general appenranee of endicg plat, eonverted Lo percentage of nearest

Michignn Winter gheek,

fnter check,

1 Bercontuge of Injury beged on inspeetion uf 100 plusts in eenter cow of cach plot, then eonverted
‘to percentnge of nearest Michigun Winter vlerk,
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TapLe 14— Green bug damage to spring-sceded barley varieies growh in single
s-row 10-foot nursery plots, Lawton, Okla, 1948—Continued

. " Leaves Totnl Plants
Varioty (I:Qoi ' Crigin or source injured injury killed
' Aprit 71 | Aprdt 172 | April 30%
Peoreent Percent Pareomd
Purdut 2 irrsiiners 4681 | Muss selestion from Ton- 1841 pLa N 140.8
nessee Winter,
U d | 50192 | Abysal . 127.6 1047 1710
Ward 6on7 | Local farm in Okinhomu.. 03 1020 i01.6
Blockhull LITE.....cvmcrmirsen 5079 Sulccuiimg?g?om Blackhuil 140 28 FLERN
Milan 424 Anin 117.6 168.4 1100
J% EHATTLAT) I P———— 1656 | South Alrivan X Man- 1049 106,38 1129
ehinria,
O LT ORI R .11 S 9 1141 s 1.2 1ai 1 1641
Tennossee  Winler X 65 | Tunnessee  Winter X 4.8 1064 106.2
Smanth Awi. Bmooth Awn
Peru 853 | North Africn.... 1131 07 1248
Tinct 520 | 118.0 187,1 117.6
PILEE... oo ertrerereee] 5036 | Seletion from {nrmer's a4 168.1 1314.8
tield in Michigan.
Ruble, g | ¥ el 400 108.7 mey
Torbig.. .. eveserrsermses s svrssmen 2475 4.6 1691 172.4
Clemaan Hooded.. W P02 : 1158 L 1110
Corytid,. 1108 | Swilzetinnd.o e 18,4 1111 132.8
Andie...... 728 | Indiu 1i7.6 1134,2 2484
Winter Club. e -l 1707 | Burope... 120.4 HERT 2830
Hanna 226 | Moravio... 16,7 114.3 (31,2
Poppenheim . 314 Central Auh 1263 115.4 132.1
Dinaf... doo7an | Topie g 1154 258.7
Pontlus 781 | Ghina. 1080 nwLG 710
Winter Club.. 592 | Burgl L7 1154 1179
Barbary...... 685 | Norih Afriea. 8.0 1109 142.3
Tengukot 5211 | Chosen 85,7 120,06 2678
reeclnk BLET do. 112.5 120.0 204.5
BBy ar ceeprsssormrrresmmmimassorssnenss) 203 Central Ausin 122.3 121.% 120.9
ko . 085 LT, ER— - 1307 i21.6 136.0
Canodias TROIPE. e} 740 | England 014 126.0 322,14
Bogeh 867 | Chins 115.6 1273 278.7
Lokinng 2457 do. n2.6 b 1344 178.6
Poree 2478 | Japan 1169 1259 178.6
Nugent, 170 Swedish ¥ Bexier. 138.5 1364 163.4
M hauri 233G Morehris 119 130.5 180.2
Kharsila 733 | Abyesi 125.3 1420 1425
Lysaint 1218 |.we o 141.8 1428 142,56
KopneK. e | B8D | Nerth Africo.. . Hmo 44,3 328.9
Luth Selegtion from furmer's 140.2 165.0 3618
a8 figl! in_Minnesols,
Galangatoh 727 { Chiness Turkesirn, ... IE1LB 1a8.7 208,7
Pari 5184 | Chosen 158.0 178.% 340.4

A Pereoniage injory Insed on ine ection of 25 plauia ot eagh of four places in croh plot, converted o
pereontage of nearest Michignn Winter ehueek, i

3 Percentage of iniury busud on general appearnnce of entite o, eonverled to pereentage of nearest
Mialigan Wintar ehosle L

¥ Pereentage uf injury based on inspection of 180 plants in eenter Fow of euch plot, then nenvertod
1o percontups of nonrest Aichigan Winter chock,

recording {1) percéntage of leaves injured on April 7, (2) totel injury
to the plob on April 17, by observation, and {3) percentage of plants
killed on April 30, taken from a count of 108 plants as hefore. As noi
all these strains were loeated on the same area bub were exposed to
varying degrees of green bug infestation, all nofes are expressed in
percentage of the nearcst Michigan Winter chock 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 fail-secded likewise showed high resistance when
spring-seeded. Among those are Pery, Telli, Amarillo, and Argentine.
Smooth Awn 86, which showed high resistance when fall-seeded, was
damaged rather geverely when spring-sown, although not so severely
as mary surrounding strains. The very high resictance of Hankow in
comparison with several other varieties is shown in figure 9.
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Py —=THigh rvesistunee of Huatkow barley in comparison with other strains,
Lowton, Oklu. 19420 a, Mensury; b, Hankow; o, Herop o, Composiie Oroes
solection (36ALG3ORY : ¢, Ode<=u: . Pliler; g, AMiehienn Winters &, Jackson:
i, Tomiessee Winter 3 Smoath Awn B3-110 j, Hooded; &, Noeth Caroling 11
{, Saniinm.

Oxr Vanueries

At Denton, Tex., where e green bug population was extreinely
large, no oat vartebies were found that srowed neoked resistanee Lo
attack.  The experimental tests ineluded most of the eonimereinl red
pat straing i addition to many of hyhreid origin,

At Lawion, Okla., where the inzeel population was the result of
migration and the injnry {o the ermp not so severe, sone differences
I injury were obsorved. Data on the veaclion of varietios grown in
field plofs at Lawton are given in {able 15
Tavkts 15.—-Chreen bag leaf dujury o vat rasfciics geawn (e triplicate ficld plats,

Lanetone, O, 1042
PALL-SENIYET
. Im:'u'n-.;a i|.|ju.r-t l{.
Variely I (:;:IJI_‘ o |il'|‘ﬂil’.’l|]‘l‘:lll o Averame

A ' it &

Frereent fraveeat Heres . Perevnd

14 i - ] 1.3

R 14 ’ 2 W0

(okrr . . . AT , Ui ’ 5 ’ 141 4)
15 .

Teanex . L ] P
I"'ilwin . K111 Hal]

Tulgrn . IS ’ 2] 16,4
Claker 32-1 - . ' i . ] : ! . 15.0
Paltex. ... . . . - b 2| ’
Tulghun fwinter Lype) 0N . 95 R

I e e e e Hn 43

Windek .. L ) . K] : : a4

Colwmbin . .

Fergtison 922,

Frogier .. . .
Pulghom flavwvsn seely) 0 0 .
Tuxny Hed Wusipraal (T, 5, 1415-14
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From the data in table 15 it appears that there are some small
differcnces among varieties of cats in their reaction to attack. The
vesistance observed is not of sueh o high order as was found In certain
barley varictics, and under heavy infestation ab Denton these same
varieties were killed. Among the five varieties spring-sceded, the dif-
ferences arc relatively small and probably not significant. As sote
small differences were obscrved and as most of the varicties grown
were of one type, it is possible that by growing a large number of
varicties from world-wide sources greater resistance among oat varietics
may be found.

ORIGIN OF RESISTANT VARIETIES

In recording the ovigin of varicties of barley grown at Penton,
Tex., and Lawton, Okla., in 1942, it soon hecame apparent that the
majority of the straing showing high resistance to green bug attack
oviginated in the Orient, and by far the greater proportion of these
came either from east-central China or from Chosen. The most re-
sistant varieties reperted in tables 10 to 14, inclusive, are grouped ac-
cording to sources as follows:

China: Tufino*# unnamed (CI. 5087 unnamed (C.1. 5092)%, Kunshan, Matwet,
Nipa, Kumfiide, Nunea, Havkaw, Leopeld, Nu Er Th,
C’hoff'm.: Qipupi*, Dorshin®, Seibaku*, Dobaku*, Sonbaku, Shumaki, Shonan, Kipo,

[213
Norih America: Hondless Beardiess*, Wong, Isaw, Smooth Awn 8, Sunrise,

Arlington Awnless, White Gulami, Galami (Okla. 30-8004),
Union of Soviel Soclelist Republics: Mignon.
Mesopatamin: Felix,
Abyssinfe:  Abyssinizn (CT, 1231).
Turkestan: Turkestan.
North Africa: Deru¥,

Tn addition to the lact that the majority of the varieties showing
high resistance originated in the Orient, it will be observed by studyving
the paventage of the North American resistant varieties in the original
tables that oriental barleys appear as one af the parents in nearly all
instances. Wong barley oviginated from the eross between Orel and a
Chinese barley; Esaw, Sunrise, and Smooth Awn 86 all have a eommon
parent in Nakano Wase from Japan. The Gatami strains are resclece-
tions from Gatami barleys introduced from the Orient. From these
facts it scems that resistant varietics must have bheen developed by
natural sclection over long periods in central China. The exact area
where many of these ovigimnted is not known, but it is possible that
many arc related.

The fact that nrost of the resistant varieties of barley eame from
cast-central China lends support to the moderate vesistance observed
in eertain Chinege wheats reported in tables 5 and 6. Although it wos
thought that earliness of these wheats may have accounted for some of
their resistance, nevertheless they survived much betfer than Tenmarg
and other commeon varicties. Nanking No. 25 (P. 1. 124270}, Nanking
No. 268 (P, I. 124322}, Nanking No. 393 {P. 1. 124340}, and No. 12-13
(B. 1. 118726) from China all weore injured approximately 20 perveent
when adjoining plets of Tenmarqg were injured 70 percent. By further
testing of varietics from the Orient, as well as other world sourees, it
seema possible that high resistance to the green bug may be found in
all the small grains.

& Yarieties marked with an naterisk [ appear twice in tables 10 to 14 as high-ranking varictios,
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