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DEPOSITORY

Technical Bullztin No. 877 = October 1944

Wheat Varieties Resistant to the Hessian Fly
and Their Reactions to Stem and Leaf Rusts'

W. B. CanTwriGHT, senior enlomologist, Division of Cereal and Forage Insect
Tnpestigations, Bureaw of Entomology and Planl Guoraniine; and R. G, SHaxDs,
agronemist, Division of Cereal Crops and Discascs, Buregw of Plant Industry,
Soils, and Agricultural Engincering, Agricultural Rescarch Administration t
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SUMMARY

In the period 1939 Lo 1943, inclusive, a series of Infestation tests
were made in the greenhouse and in the field at L Fayette, Ind,, of
about 3,000 domestic and foreign varicties and strains of wheat, to
find those that might possess sufficient resistance to the hessian fly
to be of value for commercial use or as parent material in the breeding
of fly-resistant varieties. About 6 percent of the varietics tested
were found to he sufficiently resistant to warrant inelusion in a list
for publication, together with Infestation figures showing their reac-
tions_to the fly and the reactions of standard-check resistant and
susgeptible varicties, which were included in the tests for comparison.

- Mast of the varieties listed were also tested for resistance to stem
rustzand Jeaf rust at Mudison, Wis., in 1941 and 1942, and the results
..of thése tests are given. A number of the varieties tested showed a
“high:degree of resistance to leaf rust or stem rust, or to both, as well
L s tq}{jhe fiy.
T INTRODUCTION

.. Tids the purpose of this paper Lo report the reaction to the hessian

Ay, dtém rust, and leaf rust of certain varieties of wheat found to be

-Tesistang to the hessian fly in tests at La Fayette, Ind. The reactions

to sﬁ}i&l rust and leaf rust were determined at Madison, Wis. It is
1 Subihitted for publication Jupe 22, 1944, . .

1 Thagnthors wfsh Lo thank Philip Lugmbﬂl, in charge of the La Fayette, Ind.,Jaboratory of the Bureau

of Entotvulopy and Plant Querantioe, for his supervision and sssistance in obtaining the facilities for the
experimgepisl work on the besgian fiy reported hercin. . L
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believed that these records will be of great value to wheat breeders
and others interested in wheat improvement. The wheat varieties
reported here are those found to be fly-resistant in a series of tests of
approximately 3,000 varieties and strains of American and foreign
origin * received during the period 1938-43 from the classification and
forcign-introduction files of the Buresu of Plant Industry, Soils, and
 Agricultural Engineering, through the cooperation of B. B, Bayles,
of the Division of Cereal Crons and Disenscs.

HESSIAN FLY TESTS

The initial tests for reaction to the hessian fly included approxi-
mately 2,600 common, 250 durum, and 50 poulard wheats, and 100
varieties of Polish, club, Persian, and timopheevi wheats, emmer, and
others of the Triticum group taken together. Most of these were
tested in the greenhouse, although it was recognized that 2 few classi-
fied as susceptible under greenhousze environments would show mod-
erate or variable resistance in the field. The method of testing in
the greenhouse was the one used in classifying the hybrid wheats
in the breeding program at the La Fayette, Ind., laboratory.*

This method consisted of seeding a series of the wheats i rows In
standard flats and subjecting the young scedlings to a heavy infesta-
tion of eggs from flies reared in the greenhouse and confined in cloth
cages over the flats for o day or two. The cages were then removed.,
Three weeks later the plants were examined snd the varietics und
strains were rated for resistance to the hessian fly. If the infestation
in & veriety was significantly less than that in the susceptible checks
or approached that of the resistant cheek in the same flat it was rated
as resistant. If 90 to 100 percent of the plants of & variety, taken con-
seeutively in & series of 20 or more plants, contained 1 or more mature
hessian fly larvae or puparia and showed the other plant responses
of susceptibility, the variety was rated as susceptible. Likcwise,
the percentage of plant infestation was the criterion for separating
resistant and suscepiible varieties in the field tests. Six different
tests in 4 different years, including 4 tests in the greenhouse and 2 in
the field, were conducted, although not all varieties were included in
all tests. As indicated by the 100-percent infestation in the suscepti-
ble Thatclier checks in 4 of the tests and very high infestation in the
otlier 2, the straing were subjected to very severe trials.

Table 1, which presents the pertinent date obtained in these experi-
ments, lists only those varieties or plant lines that appeared ic be at
least mederately resistant to the hessian fly, and the varieties Thatcher
and Hlineis No. 1 W38 as checks. These included 3 club wheats, 1
emmer, 1 poulard wheat, 21 durum, and 92 commeon wheats. A rela-
tively large number of the durnum whesats showed variable reactions
snd only those having consistently high resistance in the tests of
plant lines are included in the table. It is probable that some of the
durum wheats showing high but not total susceptibility in the green-
house and nof reported here may have been mixtures of resistant and
susceptible types, because many foreign introductions are not pure.

1 Tha countries represented inejuded Abyssinis, Afghanistan, Alsska, Australin, Brazil, Buigacia, Canada,
Chiie, Ching, Celombis, Ciechoslovakin, Deamark, Egypt, England, Finland, France, Germany, Greece,
Guaternsls, Hondurns, Hungary, Indis, Tran, Iraq, Treland, Italy, Japan, Manchuria, Mexico, dforecco,
Netherlnnds, Now Zesland, Peru, Phllippines, Poland, Portuge!, Rurnania, United States, Unlon of
gggie‘ytusgg::gl‘i?; Republies, Bpain, Swoden, Tibet, Trsnsvasl, Turkestan, Turkey, Uruguay, Vopezoelo,

$ CanTwriGET. W. B, and La Bog,'D. W, 1ESTING WEEATS IN THE GREENROUSE FOR BESSTAN
FLT RESISTANCE. Jour. Econ. Ent. 37: 385-387, illus. 1944, : E




TasLE 1.—The 1elalzue resisiunce of um‘wlch and sclecled lines of wheat to hession fly ol Lo Fayelte, Ind ., in-1939-43, and lo leaf and stem
, i rusts.at Madison, Wis., in 1941 and 1942

Plents infested by the hessian iy at T Fayette, Ind., Rust infection

- in field tests at
Madison, Wis.

Variety or strain SV PJT Nos | CL I No.? I’luqe of arigin Greenhouse tests Field tests

1039 1040 1941 1942 1942 1943 Leaf Stem

1 Common whent! Percent | Percent | Percent | Percent | Percent | Percent.| Perceni | Percent
Thatcher (average of ¢heeks) emee .o luneonon o, el 10008 M S Ao 100 100 5 100 88 ;] 2
Illinois No. 1 W3R (average of cllt‘l.ki).. 3 JRRSU s [+ KOO
Alberm hml\' gel

§6219-0
5621910
56222-8
562229
5622213 -
13657 e ive] SpRIN

: Argentina .
T
5062021 Portugal.
56202~2 Caeaton
56202-5 .-da
56202~14 )

Do.
Caledon Baarr . . . ca.
Centenarig, X B b]ug,uny

U.S AL

.. reeeiee. ...} Australia.
Tliinois No. . 4 U.8. AL,
IVel, Ks. 35 R. N, 3570, Uruguay.
IVy, Ks. 36 R. N. 3580.. .

H6225-
5(;225~I()
1.0 5522511
Lobeiro X Ribeiro Sel.. §6227-1
Marguillol. ..o ...
Marvel
Portugsal 90.._. 116231
Portuz.,nz Sel. i6204-1 Port;xgnl.
I (.
Rnf%ln 6 Sel__. é Argentina._.

Renacimiento, Ks. 38 F. . . . Uruguay.
Ribeiro Sel : 56206-8 Portugal .

See footnotes at eénd of table,
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TaBLE 1.—The relative resistance of varieties and selected lines of wheal to hessian fly at La Fayette, Ind,, in 1 939—43, and to leaf and stem
rusts at Madison, Wis., in 1941 and 1942—Continued

Plants infested by the hessfan fiy at La Fayette, Ind. Rust infection

in field tests at
Madisun, Wis.,

Variety or strain P. 1. No.! . 1. No. Place of origin QGreenhouse tests Field tests”

1939 1940 1941 1942 1943 Leaf

1. Common wheat—Continued. Percent Percent | Percent | Percent Percent | Percent
Ribczto Se] 56206-11 7 Port(ixgul.._.._.- .- 4 57 37 T

R {4 .

1041.3/-1 Argentina.

104137~
D 104137-3
Santa Martha X Fuscense Sel 5652205
,’l‘cmpcmo de Coruche Se} ...

0
Triunfo Sel.

Do....

Do.__
‘Wothuter
Unnamed..

Argentina.
Uruguay

.| Asia Mmor ..... .-
Portugal

HUALINOTIDY d0 "ILdAd 'S "Q ‘4.8 NILATIAE IVOINHOGL

LroocBBcoBBx

oo

04585-] 1




111245-5 Turk - 60
11124510 |. d i .70
119305 3 [ T
119334-5 - PO
11933411 : 3
119335-5
119338~
119341-3
1103442
1163447
119358-7
119358-8
125390-7
125300-8
134864
134867

Do
2, Clul’)rwheak.
ermok..... ..
Unnmncd Scl s 1015671
D . 101::61'9

]

COooOoDOOVDoOO0OCOTCoEID e

1 Durum whoat
’ Az de Corvo Sel
Da Terra Sel....
0. s
\Xonjil No. 22 Sel,

Trcmez ‘motic Sel.
D

06”5‘3—
56‘7 o]

Unnamed. ..
Unnamed Sel.

OCOSCODOCOoOOLODOoDOoODCIOSCD

Do.... -
5. Poulard wheat: 1 jmb?

1 Aceession number, Division of Plant Exploration and Introduction, Bureau of lelt Industry, Soils, and Agricultural Engineering.
2 Aceossion number, Division Cereal Crops and Diseascs, Bureau of Plant Industey, Seils, angd \;,ncul(.uml Engincering,
7 %ro\lw"n Jeerosis, a nonparasitic dark-brown dlscolor.ltmn ol glumes.
‘Trace.
8 Light-green color of leaves and leaf sheaths,

G SISO OL NOWOVEY ANV A'TI NVISSHH O INVISISHY SIVGHM
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All the wheats found to be resistant appeared to be spring wheats
except P. I. Nos, 119334 to 119358, inclusive, which had a winter
habit of growth.

As shown in table I, most of the whents were less infested in the
field than in the greenhouse. In 1943 this was presumably because
of exposure to fewer flics in the ficld tests; however, it was not true
of the tests in 1942, and in that year the differences in resistance
between the wheats tested i the greenhouse and those tested in the
field were much less.

The durums on the whole were more resistant to the hessian fly
than were the other varieties. Some sclections of the common
wlheats showed o vesistance appronching that of the more resistant
duruams i the feld, but none have retained suel high resistance
under the higher tempcl atures and unfavorable hwhb conditions
encountered in the greenhouse.

Resistant sprmg wheals wore especinlly common among those
mtroduced from Portugal, Argenting, and Uruguay. Several varie
ties of winter wheat moderately resistant to the hessian fy were
obtained from Turkey.

RESISTANCE TO STEM RUST AMND LEAF RUST

Most of the wheats lisbed in table 1 were sown at the normal spring
seading date In single rows 10 fect long at Madison, Wis., where they
were obscrved [or hmdm‘r date and reactions to leaf and stem rusts.
These wheats did not include winter strains from Turkey. Part of
them woere grown in 1941 and part in 1942, In both years they were
subjected to natursl epidemics of leal rust.  Spreader vows of sus-
ceptible wheat vavietios were avtificially inoculated with race 56 of
stem rust o 1941 and with races 19 and 56 in 1942, Other roces
may have occurred unlunally each year. Fairly severe epidemics of
stem Tust were obtained ecach year. The severity of the epidemies
of both leaf rust and stem rust were npploxunatoly the same each
year; therefore the varietal reartions given in table 1 are roughly
comparable, although seme of the varicties weve grown in one year
and some in another,

In these tests most of the varieties of common wheat were more
or less susceptible to both slem rust and leal rust. Iive varieties
from Portugal, Uruguay, and Argenting showed only traces of leaf rust;
15 other varictics showed only {rom 5 to 20 percent.  Marquillo and
Portugal 90 appeared to be the most resistant to stem rust.  The few
representatives of elub wheat i these tests were suseeptible to both
rusts,  Although Yaroslay enmer was not included, it has been found
to be vesistant to leal and siom rusts n other fests.  All the durum
wheats were highly resistant to leaf rust. Of the durum varieties
sclected, 6 showed only traces of stem rust infection, while several
other sdlections had Jow pereentages.  Some of the durums appearcd
to offer good resistance to the hesstan fly and to hoth leaf rust and
stem rust; therelore they may be espeeially useful in breeding pro-
grams. The lone variety ol poulard was susceptibie to stem rust.

U. 5 GOVERMMEKRT PRIATING QFFICE, 1944







