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Analysis on Mixed Major Gene and Polygene Inheritance of
Fruit Morphological Traits in Eggplant
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(1 College of Life Sciences, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
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Abstract : A joint analysis of four generations(P,, P,, F, and F,) from a cross between the landrace ‘ Hu-
nan Xiaoyuangie’ with elliptic small fruits and the landrace ‘ Hainan Zigie’ with club-shaped fruits were
performed using the mode of major gene and polygene mixed inheritance of quantitative traits. The result
showed that the best genetic models for fruit length, fruit diameter and fruit shape index (length/diameter
ratio) were E_1 (the model for mixed two-major-gene with additive-dominant-epistatic effect plus poly-
gene with additive-dominant effect) , E_4 ( the model for mixed two-major-gene with equal additive effect
plus polygene with additive-dominant effect) and E_6 ( the model for mixed two-major-gene with equal
dominant effect plus polygene with additive-dominant effect) respectively. The heritabilities of major genes
for above three traits were 89.0% , 58. 8% and 78.4% respectively and their heritabilities of polygenes
were 2. 7% , 4. 7% and 8. 3% respectively. These results suggest that the breeding for fruit morphology
should pay attention to both major genes and polygenes and the selection for fruit length and fruit shape

could be carried out at the early stage of breeding procedure.
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Fig.1 Frequency distribution of fruit length, fruit diameter and fruit-shape index in eggplant F, generation
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Tab.1 AIC and maximum likelihood values of fruit length,fruit diameter and fruit-shape index under various genetic models

. SN Rtz I K
WRAUIRAE AIC {H. WRAUIRAE AIC {8 PRAUIRAE AIC fH
A_l —-299.742 611.483 -112.586 237.171 -110.133 232.265
A2 -301.723 613.447 -113.240 236.479 -113.859 237.718
A3 —-334.044 678.088 -113.777 237.554 -139.103 288.206
A4 —-333.955 677.911 -114.746 239.492 —-147.125 304.250
B_1 —-255.801 533.602 -106.257 234.514 -88.697 199.394
B_2 —-260. 832 535.664 -106.616 227.233 -89.838 193.677
B_3 —-262. 004 534.008 -108.279 226.558 -93.366 196.732
B_4 —264.948 537.896 -113.416 234.833 -93.365 194.730
B_5 —-325.232 660. 464 -107. 681 225.362 -132.639 275.278
B_6 —-325.232 658.464 -112.979 233.958 —-132.640 273.280
C_0 —245.705 509.410 -107.834 227.669 -90. 156 192.312
C_1 —-257.046 524.092 -107.966 225.932 -93.107 196.215
D_0 —-246. 145 508.290 -106.174 228.347 —-87.308 190.616
D_1 -256.215 526.430 -106.321 226.642 -90. 667 195.334
D2 —-256.585 525.171 -106.899 225.798 -93.102 198.203
D_3 —-257.048 526.097 -107.970 227.939 -93.109 198.219
D_4 —-257.049 526.097 -107.232 226.463 -93.109 198.219
E_O —-244.760 513.520 -105.871 235.742 —-85.808 195.616
E_1 —247.415 506. 830 -105.930 229.860 —-86.362 190.723
E_2 —-254.364 518.727 -106.322 222.643 -89.415 188.830
E_3 —-256.292 518.585 -106.899 219.799 -92.673 191.346
E_4 —-256.380 516.760 —-107. 646 219.291 -91.565 187.129
E_S -263.024 532.049 —-108.432 222.865 -97.748 201.496
E_6 —-257.045 518.090 -107.970 219.941 -90.520 185.040
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Tab.2 Tests of goodness-of-fit for optimal inheritance model of fruit length, fruit diameter and fruit-shape index in eggplant

PR R iR U U; U; W D,

BK EA P, 0.240(0.624)  0.107(0.743)  0.346(0.556)  0.1277( >0.05)  0.2127( >0.05)
F,  0.020(0.887)  0.027(0.869)  0.012(0.914)  0.0456( >0.05)  0.1423( >0.05)

P, 0.033(0.856)  0.017(0.895)  1.520(0.218)  0.1285( >0.05)  0.2385( >0.05)

F,  0.000(0.998)  0.001(0.976)  0.013(0.908)  0.0300( >0.05)  0.0720( >0.05)

D_0 P, 0.257(0.612)  0.117(0.733)  0.356(0.551)  0.1298( >0.05)  0.2141( >0.05)

F, 0.011(0.917)  0.016(0.899)  0.011(0.918)  0.0446( >0.05)  0.1389( >0.05)

P, 0.025(0.875)  0.025(0.874)  1.540(0.215)  0.1274( >0.05)  0.2359( >0.05)

F,  0.001(0.974)  0.000(0.985)  0.041(0.840)  0.0339( >0.05)  0.0765( >0.05)

C_0 P, 0.257(0.612)  0.117(0.733)  0.356(0.551)  0.1298( >0.05)  0.2141( >0.05)

F,  0.011(0.917)  0.016(0.899)  0.011(0.918)  0.0446( >0.05)  0.1389( >0.05)

P, 0.025(0.875)  0.025(0.874)  1.540(0.215)  0.1274( >0.05)  0.2359( >0.05)

F,  0.032(0.858)  0.013(0.910)  0.058(0.810)  0.0601( >0.05)  0.0748( >0.05)

R ES3 P, 0.077(0.782)  0.309(0.578)  1.322(0.250)  0.0893( >0.05)  0.2000( >0.05)
F,  0.078(0.781)  0.058(0.810)  0.014(0.907)  0.0606( >0.05)  0.1461( >0.05)

P, 0.020(0.886)  0.144(0.704)  0.930(0.335)  0.0620( >0.05)  0.2022( >0.05)

F,  0.089(0.765)  0.124(0.725)  0.063(0.802)  0.1002( >0.05)  0.1095( >0.05)

E 4 P, 0.068(0.794)  0.220(0.639)  0.753(0.386)  0.0774( >0.05)  0.1890( >0.05)

F, 0.064(0.800)  0.026(0.872)  0.113(0.737)  0.0602( >0.05)  0.1501( >0.05)

P,  0.017(0.896)  0.096(0.757)  0.535(0.465)  0.0529( >0.05)  0.1910( >0.05)

F,  0.076(0.783)  0.070(0.791)  0.000(0.992)  0.0967( >0.05)  0.1067( >0.05)

E_6 P, 0.071(0.789)  0.210(0.647)  0.633(0.426)  0.0752( >0.05)  0.1868( >0.05)

F, 0.075(0.784)  0.028(0.866)  0.152(0.697)  0.0618( >0.05)  0.1506( >0.05)

P, 0.020(0.888)  0.093(0.760)  0.452(0.501)  0.0513( >0.05)  0.1895( >0.05)

F,  0.286(0.593)  0.218(0.641)  0.042(0.837)  0.1250( >0.05)  0.1190( >0.05)

R E2 P, 0.004(0.952)  0.076(0.783)  1.780(0.182)  0.0676( >0.05)  0.1750( >0.05)
5% F,  0.232(0.630)  0.103(0.749)  0.340(0.560)  0.0413( >0.05)  0.1214( >0.05)
P, 0.011(0.915)  0.702(0.402)  8.629(0.003)* 0.2370( >0.05)  0.2769( >0.05)

F,  0.036(0.849)  0.037(0.848)  0.001(0.974)  0.0253( >0.05)  0.0499( >0.05)

E 4 P, 0.007(0.934)  0.058(0.809)  1.662(0.197)  0.0647( >0.05)  0.1738( >0.05)

F, 0.286(0.593)  0.148(0.700)  0.283(0.595)  0.0446( >0.05)  0.1241( >0.05)

P, 0.015(0.902)  0.753(0.385)  8.965(0.003)* 0.2428( >0.05)  0.2768( >0.05)

F,  0.120(0.730)  0.182(0.670)  0.135(0.713)  0.0741( >0.05)  0.0903( >0.05)

E_6 P, 0.014(0.907)  0.051(0.822)  1.830(0.176)  0.0686( >0.05)  0.1786( >0.05)

F,  0.356(0.551)  0.185(0.667)  0.347(0.556)  0.0520( >0.05)  0.1317( >0.05)

P, 0.022(0.881)  0.761(0.383)  8.463(0.004)* 0.2350( >0.05)  0.2709( >0.05)

F,  0.324(0.569)  0.306(0.580)  0.000(0.995)  0.0605( >0.05)  0.0779( >0.05)
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Tab.3 [Estimates of genetic parameters for the most opti-
mal inheritance model of fruit length, fruit diameter

and fruit-shape index in eggplant
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d, -2.341 or, 0170 0.020 0.041
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