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Analysis of Genetic X Environment Effect for theM an Econanic Traits n
Bitter Gourd (M amordica charantial . )
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(Institute of Vegetable Research, Guangdong Acadeny of Agricultural Sciences Guangzhou 510640, China)

Abstract: The genetic effects of main traits in bitter gourd were analysed by using genotype X environ-
ment interaction model with 7 inbreed lines and their 21 hybrids culturing in $ring and autumn The reaults
indicated that most tested traits including early fruit yield per plant (efy), fruitweight (fw), fruit length
(f) , fruit dianeter (fd), pericap thickness (pt), index of fruit shgpe (ifs) weremainly controlled by the
additive effects, their proportion of additive variances in phenotypic effective accountivewas45. 2%, 70. 7%,
89.4%, 38.1%, 41.2% and 22. 0% regectively, all of which were significant at 0. 01 level; However,
fruit yield per plant (fy) and fruit number per plant (fn) were significantly more impacted by additive x en-
virorment interaction than that by additive effects, the variance proportion of which were 24. 5% and 38. 1%.
All the econamic traits influenced by daminance or dominance x envirorment, but their variance proportion
was snaller compared o additive or additive x enviorment General heritabilities in the narrov and broad
Ense were significant at 0. 01 level for all traits except fn  Interaction heritabilities in the narrow and broad
sen<e for fnwere the highest in those of the investigated traits and significant at 0. 01 level
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Tablel Phenotypic value of parentsand hybridsfor traits n autumn and ring in bitter gourd

/ /g /g /am /mm /mm
kg Early fruit Fruit Fruit Fruit Fruit Pericap Index of
Fruit yield  yield number weight length diameter thickness fruit shape
Parents  1.33(0.46) 114.43(81.56) 6.00(1.32) 308.67(68.05) 22.90(6.06) 60.46(7.08) 9.62(0.64) 3.88(1.16)
Autumn F, Hybrid 1. 44 (0. 30) 162.43(53.10) 6.23(0.93) 330.24(76.86) 24.43(4.85) 59.22(4.99) 9.88(0.78) 4.16(0.93)
Parents 2.26(0.29) 112.91(99.17) 9.46(1.36) 319.90(76.94) 25.79(6.87) 58.71(6.00) 9.81(0.42) 4.48(1.31)
Sring Fy Hybrid 2. 66 (0. 21) 151.84(85.94) 10. 64 (1. 45) 329.89(50.78) 26.17(4.99) 58.04(2.70) 9.84(0.43) 4.53(0.86)
Parents 1.80(0.34) 113.72(88.45) 7.74(1.02) 314.43(71.34) 24.35(6.43) 59.58(6.49) 9.71(0.51) 4.19(1.24)
Average F, Hybrid 2. 05(0.20) 157.19( 5.49) 8.44(0.93) 330.24(61.27) 25.30(4.61) 58.63(3.29) 9.86(0.58) 4.33(0.85)

Sean Generation

Note SE isin bracket
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Table2 Estimated proportions of var iances canponents of econam ic traits in bitter gourd

V ariances L L . . . . - Pericap Index of
components Early fruit yield  Fruit yield Fruit number  Fruitweight Fruit length Fruit diameter thickness fruit shape
Va 4008.810"° " 0.025" 0.253"* 3419.890" " 23.933"° 13.935" " 0.205" " 0.848" "
Vo 547.416* 0.012" 0.049* 65.109 " 0.500" 0 0.056" 0
Vae 527.800" 0.033" " 0.862" " 0 0 0 0.053" 0
Voe 0 0.012* 0.170* 609.031° " 1.000" ° 2.569" 0 0.136"
Vr 3787.210" " 0.053" 0.932" 740. 816" 1.3457 " 20.070" 0.183" " 2.877
Ve 8871.240" * 0.134" " 2.266" " 4834.840" " 26.778" " 36.574" 0.49" " 3.861"
Val Ve 0.452" ° 0.184" " 0.111* 0.707" " 0.894" " 0.381" " 0.412"° 0.220" "
Vp / Vp 0. 062 0.089" 0.021 0.013 0.019" 0 0.113" 0
Vae ! Ve 0.059" 0.245" " 0.381" " 0 0 0 0.106" 0
Vpe ! Vp 0 0. 086 0.075 0.126" " 0.037" " 0.070 0 0.035
Ve / Vp 0.427" " 0.39%" " 0.412" " 0.153" " 0.050" " 0.549" " 0.368" " 0.745" "

D Va Vo Vae Vo VR Vp x x +
L 10% 5% 1%

Note: Va, Vb, Vae, Voe, Vr, Vp represent variancesof additive, dominance, additive x envirorment, dominance X envirorment, residual
and phenotypic effective, repectively +, * and * * indicate significance at0. 1, 0.05 and 0. 01 levelsof probability, regectively The same
below.
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Table3 Predictable values of additive and dam inance effects of econam ic traits in bitter gourd parents
Parent Paraneter Early fruit yield Fruit yield Fruit number Fruitweight  Fruit length Fruit dianeter Pericap Index of
y y y g 9 thickness fruit shepe
P1 A -27.484" " 0.208" " 0.403* 31.103" " 2.038" " 0.790" -0.044 0.152
Dj - 41.807 -0.089° -0.171 - 7.956 - 0.543 - - 0.203 -
P2 A -21.730° 0.067" " - 0.047 33.779"° 2.020" " 0.158 0.187" 0.522
D - 20.971 - 0.095 -0.181 -7.035 - 0.460 - -0.234" " -
P3 A -36.036" " 0.003 - 0.165 20.235" " 2.298" " -0.360" - 0.089 0.284%
Diji - 17.478% -0.116% -0.215 - 3.960 0.103 - - 0.099 -
P4 A 24.653" -0.118"° 0.157 -64.196 " -6.725" " 5.118" " -0.225" -1.404"°
D; - 52.588 + -0.275" - 0.497 -2.313 -0.742" - 0. 046 -
P5 A -48.209" " -0.100" -0.680" 39.955" " 3.054" " -0.579 0.617" " 0.434°
Diji -13.327 - 0.138" - 0.140 - 6.688 -0.490" " - -0.344" -
P6 A 36. 389 -0.046" " 0.057 -21.183"" -1.594" " -1.7427 - 0.083 0. 062
D; - 40.097 -0.118" - 0.251 - 0.308 - 0.144 - 0.188 -
P7 A 72.417" " -0.014 0.276" " -39.693" " -1.001" " -3.384" " -0.362° " -0.052
Dj 0.989 - 0.149" - 0.244 - 8.535 - 0.905" - - 0.062 -
P7 P3 P4 ,
1 1 P7 1 1
P1 , P5
2.4
( 4) 1 1
4
Table4 Estimated heritability of econamic traits n bitter gourd
o Early fruit L . . . . s Pericap Index of
Heritability yield Fruit yield Fruit number  Fruitweight  Fruit length Fruit dianeter thickness fruit shape
h 0.452" " 0.184" " 0.111° 0.707" " 0.894" " 0.381" " 0.412" " 0.220" "
r 0.514" " 0.273" " 0.132* 0.721" " 0.912" ° 0.381" " 0.525" ° 0.220" "
e 0.059" 0.245" 0.381" " 0 0 0 0.106" 0
hee 0. 059 0.331" 0.455" " 0.126" " 0.037" " 0. 070 0.106" 0.035
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