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TENTATIVE RESISTANCE TO THE LARVAE OF
HOMOEQSOMA ELECTELLUM TN HELIANTHUS

M. L. Kipman, Research Agronomist,
Soil & Crop Scilences,

U. S. Department of Agriculture,
CoJlege Station, Texas.

In the central Blackland area of Texas, which is one of the areas
where we would like to grow sunflowers, the larvae of the sunflower
head moth (Homoeosoma electellum) often causes complete destruction of
the domesticated sunflower seed crop. In this area wild sunflowers
.. (Helianthus annuus), which are not only a roadside and small grain field
weed but also an extremely serious row crop weed, provide a tremendous
-reservoir for the insect. They germinate and start agrowth as early as
January, but seldom flower before June 15, At this time the moth emerges
in almost unllmited nunbers ready to lay eggs on sunflower heads.

About two years ago the U. S. Department of Agrlculture sunflower
research program, conducted co-operatively with the Texas ‘Agricultural
Experiment Station at College Station, Texas, was allowed to expand from
a small sustaining program to one designed speclflcally for breeding for.
resistance to insect and disease pests to avoid, or at least reduce, the
need for pesticides. At College Station we have relatlvely few w11d S
flowers and insects seldom cause complete destruction. We can plant
isolafed plots in cotton fields and obtain seed. The plots are sprayed
~ regularly in the same program . used to control the cotton insects.

In 1965 and 1966 we planted the U.S. regional yield test and a large
number of inbred llnes at McGregor, Texas, and the recional test at Termple,
Texas; both of these locations are in the area with a high population of
wild sunflowers. At McGregor in 1965, we found that inbred lines, descend-
ed from a single plant selected from the Morden line 953-102-1- 1-22_12
showed a lesser degree of susceptibility than other material. Tn a number
of these lines, 10 to 15% damage occurred when other material flowering at
the same date was completely destroyed. These lines, which we have desig-
nated HA 6, HA 7, HA 42 and HA 43, are mixed or used interchangeably as
the male parent of the hybrid T 56002. 5-37-388T, the female parent of
this hybrid, is completely susceptible. - ‘ .

Data on flowering date, estimated damage by Homoeosoma electellum
larvae and seed yield of regional tests at Temple and McGregor are shown
in Table 1. At Temple the planting dates in 1965 and 1966 were similar,
and there was a group of entries which flowered at about the same time
(i.e., T 56002, Peredovik, Smena, VNIIMK 8931 and WWIIMK 1646), In 1965
the hybrid had 22.5% damage (and a much higher yield) versus 52.5 to 65. 0%
for the Russian varieties. Damage was more severe in 1966, presumably
because of earlier emergence of the moth, but the dlfference between T 56002
- and the other material was stlll apparent.

In;1965 at McGregor, the results were similar to those observed at
Temple. Due to delayed planting at McGregor in 1966, the infestation of
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the insect was much more severe than at Temple so that in the unsprayed

test the effects of differential reaction of varleties were nearly eliminated.
As measured by seed yields, differences due to early flowering were apparent.-
Differences did occur in the sprayved test, and early flowering varieties which
were protected during the entire flowering period sustained little damage.
Visual estimates of damage by the larvae were apparently too high for some

of the early flowering entries in this test. At least one and perhaps more
additional spray applications would have been necessary to adequately protect
later flowering entries. Unfortunately, the spray is ome which could never
obtain clearance for use on sunflowers. .

The breeding material grown at McGregor in 1965 contained some F3 lines
from crosses, between HA 6 and some of the Russian varieties. Some of these
lines had damage as low as the HA 6 parent or other 953-102-1-1-22-12
derivatives, and we observed very evident segregation. We also had collections
of wild material in this nursery. Two collections of H. debilis (W 141 and W
142) were susceptible to some degree. | Two rust resistant collections of H.
petiolaris (W 47 and W 140) appeared immne to attack by the larvae of the
sunflower head moth; in 1966, with more severe infestation, only W 47 was
grown, and it sustained some damage.

Loaa

It does appear that there are genetic differences|with respect to sus-
ceptibility to this insect with reduced susceptibility being dominant. How
we can use these genetic differences remains to be determined. Also we need
information on the nature of the difference; whether it is preferential ovi-
position, physiological resistance or slower growth of the insect.

DISCUSS ION
Westdal: Do you knbw if there are any parasites of the Homoeosoma?

Have you reared any parasites?

Kinman: - I am not an entomologist, and I cannot speak with any degree

of comfort on this matter. There does appear to be a Dipterous insect
that parasitizes the larvae of the head moth, but I have yet to see
that it had any affect at all on the damage. Actually, we do not even
know how the moth overwinters, nor do we understand how it can emerge
at the time it does in such tremendous numbers. Entomologists tell

" me that it must have some alternate host that flowers earlier upon which
a previous generation is reared. I have locked and looked, but I cannot

~ find it. It is a serious problem and could take a lot of work to solve
it.



"LT/9 PR TT/9 ‘p/9 uo (uoyyjered TAYleN ‘Iaq ‘evevdexol) T-z-y UITM pederdg jg
"SUOTIedITdex § JO upew UO peseq BIRP Jo 3sex ‘suorieorider z Jo ueay \m

o/¥ 9/% gz/¢ 1z/¢ zzle ajep HUTIURTd
TL8 0788 g/9 996 0°0% v/9 91¢ 0°98 ¥%Z/g ¥.T 0°08 Tg/S --=  §*4T 9z/¢ pesymolIy
682 S*486  FT/9 084 8-4Z O01/9 49T 008  g/g FS z'16 8/9 P12 S°4v  zle IDPURUIO)
69T 006 L9 7%0T 0°0Z Ll9 0gZz szl 8%/s 6 Z'18 ¥/9 838  §'4T 8Z/S UsIBUTH
498 0°g8 L/ e¥PTT Z-91 Lls — e £TZ 006 g/g e — e oauequy
cgy  0'0g ¢/o 0%6 S*L £/9 20% 0°0% %2/¢ F0T 9°24 8/9 T8¢ §'%Z 6z/s OBITABWIY
& SET 8746  8T/9 g6e¢ 0°*Ss  0%/9 - 0°98 2T/9 98T ¢°Z6  ¥T/9 === §'Zg O0T/9 9%°T YWIINA
T 0gT 068 9T/¢ ¥y  8°8L  91/9 0¥z  §°49 8/9 €127 §°48  2T/9 === 009 8/¢ 1£68 MWIINA
Gggz 0'86  aT/o 064 0'0% 91/9 sz  0°sg  9/9 26T Z°1L g/9 === 8*Z8 %/9 vuswg
98T  S°46  4T/e - Z6S 8749 LI/ 80¢ 0704 OT/9 86T Z'16  ZT/9 £8Z 069  %/9 qTacpeisd
0gz 0°'06 9T/9 %6 0°Se ST/9 ¥49 0°08 4/9 82% 648 ZT/9 284 $'2z  wl/e Z009S I
2 NG Qo W WY Qo R < N g E £ A3eTTRA
Fs 8 B ¥y & P By 8 B Bz 8 B Bz B B
Yy . 8 TR ) o o g - e, g 2 8
o = b o . o Q
poiridsun [7Poiridg 8961 G981
996T G961 oTdwa, ‘
I0DaIsdy
(996T uT odmel I® Iou “gQ9pT UT sjuswiveri Lexds of) *Juewleerl Aeads pur ‘Huiismol Jo
e3ep ‘eilep Hutjuerd ‘4A377TgTidedsus FO.I248T UT S8dUSIBIITP A paduenTIUT S® QQRT PUBR GUBT HUTInNp sEXS]
T oIqel,

UT SUOTIROOT g ¥ UMOID SeTIaTIPA ISMOTIUNS JO UMTT930e[e PWOSOSOWOY JO evATR] syj Aq eHPURD pPolewTisy



