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Heritability of Resistance to Cowpea Aphid (Aphis craccivora Koch)

in Yard Long Bean and Cowpea.
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ABSTRACT

An experiment was conducted to investigate mean population of aphids, damaged
scores, heritability and generation mean analysis of aphid resistance in yard long bean
and cowpea. Six generations including P1, P2, F1, FZ, BC1 and BC2 from 4 crosses were
evaluated in RCB under a screenhouse condition at the Faculty of Natural Resources,
Prince of Songkla University, Hat Yai, Songkhla province during February and May 2007.
Five adult aphids (Aphis craccivora) were released on each plant at the 3 week after
germination. Genetic analysis using generation means revealed significant difference
among generation. Significant additive and dominant gene effects on aphid damages were
observed only in one cross (Selected — PSU x IT82E — 16). The epistasis interaction of
additive x additive also responsed for the interaction of this trait. The highest heritability

of damaged score (55.941 %) was found in Selected — PSU x IT82E — 16 cross.

Key words: yard long bean, cowpea, aphid (Aphis craccivora), heritability, insect

resistance
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Table 1. Population of aphids on parental lines of yard long bean, cowpea and their
hybrids at the 3™ week after aphids were released under screenhouse
condition.

Mean population of aphids cvVv

Crosses .
P P F F BC BC (%)

1 2 1 2 1 2

Selected - PSU x IT82E - 16 39590a 15170c¢  16512b 22590b 25318b 21453 b 2422
Selected — PSU x SR - 863 48970a 29585b 30818b 31156b 26967b 23750c 2842
Selected — PSU x Khao - hinson 5042.7a 31258b 29692b 33026b 3720 b 3251.3b 2682
Selected ~ PSU x Suranaree 1 43290a 35293c¢c 22253c 37962b 39057 b 26607c 2534

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

P1 = mothernal (selected yard long bean variety), PQ = fathernal aphid resistant coepea variety, F1 = Cross, F2 = Cross x

Cross, BC1 = F1 x mothernal and 802 = F‘ x fathernal
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Table 2. Mean of damaged scores on parental lines of yard long bean, cowpea and their

hybrids at the 3" week after aphids were released under screenhouse condition.

Mean of damaged score cV

Crosses
P P

1 2

F F BC BC, (%)

1 2 1

Selected - PSU x IT82E — 16

Selected — PSU x SRDD— 863

32513 a 175%009b 224%001b 2113001 b 206%009b 217t0.11b 2093

3404022 a 2101012b 2.13%0.12b 236%022b 241#018b 22510.18 b 18.47

Selected — PSU x Khao - hinson  3.38£021 a 214#002 b 240£015b 2304027 b 2454027 b 2291019b 2412

Selected - PSU x Suranaree 1

332%042a 1.93#002 b 258+0.09 ab 2401026 b 2.03%021 b 2.45%0.14 ab  20.48

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

P1 = mothernal (selected yard long bean variety), P2 = fathernal aphid resistant coepea variety, F, = Cross, F2 = Cross x

Cross, BC1 = F1 x mothernal and BC2 = F1 x fathernal

Table 3. Estimation of gene effect controling population of aphids in 4 crosses of yard long bean

and cowpea at the 3° week after aphids were released under screenhouse condition.

Parameter

Crosses
m d

h i i l

Selected-PSU x IT82E-16 1042.8£31355b  45146%314 b

Selected-PSU x SROO-863 17114741223 a2 771374413 a

Selected-PSU x Khao-hinson 14671211414 b 47834411 a

Selected-PSU x Suranaree 1 21527412154 a 20503452 ¢

-411.281£3735b 434411354 a

-65.091£1.86 b

76745015284 a  3696.11%1433 a

-61561£618 b 956212474 b

293422434762 -31545%1195a  -1185814644a 19481812366 a

22244114312 10225417452 13735512731 a

302044759 b 40295413347 a

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

m = mean between homozygous recessive and homozygous dominance, d = additive gene effects, h = dominance gene

effects, i = additive x additive gene effects, j = additive x dominance gene effects and | = dominance x dominance

gene effects
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Table 4. Estimation of gene effects controling damaged scores in 4 crosses of yard long bean

and cowpea at the 3 week after aphids were released under screenhouse condition.

Parameter
Crosses
m d h i i |
Selected - PSU x IT82E - 16 2131165 b 0.7520.12 a 0.7310.73 a 0.36£0.23 a -1.3611.11 a -0.04£0.00 b
Selected - PSU x SROO— 863 2.8621052 a 0651013 b -127¥116 b -0.111000 b -0.98+0.25 a 0542049 a
Selected ~ PSU x Khao - hinson ~ 2.4522056 b 0615017 b -0.741057 a 0701053 b -1.4610.29 a 0.74+0.08 a
Selected - PSU x Suranaree 1 3261054 a 0691015 b -2.76%143 b -0.6410.35 b -2221025 a 2.0910.96 a

Means in the same row followed by a common letter are not significantly different at the 5% level by LSD.

m = mean between homozygous recessive and homozygous dominance, d = additive gene effects, h = dominance gene

effects, i = additive x additive gene effects, | = additive x dominance gene effects and | = dominance x dominance

gene effects

Table 5. Board - sense heritability of
damaged scores at the 3@ week
after aphids were released under

screenhouse condition.

Heritability (% h?) of
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