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Research Objectrves

- >Screen various sunflower accessions and
__new crosses for resistance to banded
. _sunﬂower mot_h and su__nflowermoth "

. >Determ|ne the mechanlsms of resrstance .
such as antrxenOS|s ant|b|05|s and
tolerance

| >Determ|ne the pIant factors (phy3|cal and
chemical) contnbutlng for antlxen05|s and |
ant|b|OS|s



Screenlng for ReS|stance
I\/Iechanlsms 2008

| -Rese.arch_ plots were est'ablished.'at Prospér, ND

e 4 resistant accessions- Pl 170415, Pl 170386, Pl
431542 and Res 834-1 were evaluated W|th PAR
i 1632 and Hybrld 894 as checks |

. Experlmental de3|gn Randomlzed Block
De5|gn Wlth 7 repllcatlons

. (Cont..)



*At R3- R4 stage number of
. eggs were counted on outer
~ whorl of bracts using a head-

- mounted 3.5X magnifier (4

| heads per row) | |

iy ndividuel 1eads" were
~ bagged at R6 stage

 (Cont.)



~* Bagged heads were harvested (1-2 October)
and taken to Fargo for evaluation '

e Each head was evaluated for total number
of larvae, damaged seed, and total number
of seed

~ « A minimum of 30 larvae from each head
were dissected for the presence and |
absence of parasites |



50 |
45
40
s
30
25 -
20
15 -
L

Mechanisms of resistance for banded sunflower moth

~ Prosper- 2009
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Mechanisms of resistance for banded sunflower moth
~ Prosper- 2009
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Mechanrsms of resrstance for banded sunflower moth
Prosper 2009 e e
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Mechamsms of resrstance for banded sunflower meth
B Prosper 2009 ‘ e
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'_ Sunflower bract hairiness Vs Egg laying preference of
| banded sunflower moth o

Cage studies
with sunflower
=~ | heads and

T s ad mot.h_s_

- Tested lines in
Greenhouse



~ Procedures

"ZAp.proximater 20,000 banded s'(JanOWer r'n'foth. larvae
. were collected from mature sunflower heads in 2008

"/Adult mo:ths were reared In rear'in-g cha‘m’bers

: _/Resrstant and susceptrble sunf|ower I|nes Were grown in
i greenhouse N sprrng 2009

7\/4 sunflower heads ('R3) were offered to freshly emerged
female moths and maIe moths (15 female and 10 male) |
randomly in a2x2 ft cage Ee .. __

"f\/Heads removed after 5 days and counted for eggs and
bracts from the same heads are used to count the harr
densrty in 0.5 cm2 i : : ;



Resistance Mechanisms for BSM-Greenhouse Study 2009
Effect of Bract hair density on BSM oviposition
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BSM prosmon vs. Bract Hair Den5|ty-_.' |

Correlation
Eggs
600 -
; r=0.23
500 - ¢ ¢ P < 0.03
: ©
400': ° ® ®
300 1 e
100': . ~. LR
0_3 .:’.o 080{'. - oo’ e oo © ® °
] L I L B L B L B B
0 10 20 30 40 50 60 70 80 90 100 110

Hairs

gop @ ®® 1 eee
~ Resistant Susceptible



_-Screening for Sunﬂdwer-;moth Res-iStance—;ZOOS

>Plots were establlshed at Northwest Research Extensmn
Center, Kansas State UnlverS|ty Colby Kansas

>Evaluated 36 accessmns 25 Sls and 43 new crosses
| W|th Hybrld -894, Str 1622-2 and H|r 1734 as checks

>5 heads from each row were harvested and shlpped to
Fargo for evaluatlon |



Screening for Sunflower moth Resistance-2008
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Screenlng for Sunflower moth ReS|stance 2008

| s o
B Sl S were evaluated anng W|th checks

- »Seed damage ranged from 1 2% to 84. 4

- >8 S1s had lower than 15% seed .damage : |
. | FZ:S

': »43 newzc:rosses We:re tested aleng with cheeks |
>.Seed' -'d_amage ra'n'ge:d ffom 1% to 53% i

. »24 crosses showed less than 15% seed damage



Head Moth D__am'a'ge W-i____th.'Bird D__am'age -2908 |
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Summary and Future Research

> Results of 2008 sunflower head moth study were not
satlsfactory because of heavy bird damage

> Promlsmg germplasm has been |dent|f|ed for both the |
- insects and some of these are used in new crosses
Whose F34generat|on orosses were evaIuated In 2009

o Fie generatron WI|| be tested as 1St generatlon hybr|ds In
2010 :

. > Screening of sunflower germplasm (new and retested )

. for resistance to banded sunflower moth and sunflower

head moth was continued in 2009 and 2010



‘Summary and Future Research

> It appears that the physrcal factor of sunflower bract
 hairiness plays an |mportant role in banded sunflower
moths preference for Iaylng eggs |

> Greenhouse study to determrne the effect of bract hair
- density on ovrposrtlon preference of banded sunflower
: moth will be repeated In sprrng 2010

> Studles for determrnrng the mechanlsms of reS|stance will
beconhnued i i T
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