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Analysis of Yield Traits Using Mixed Major Gene and Polygene
Inheritance Model in Summer Squash

CHEN Feng—zhen
( Department of Landscape Engineering Heze University Heze 274000 China)

Abstract: Inheritance of the fruit number per plant and individual fruit mass of summer squash in P, P, F,
BC, BC, and F, from two crosses q- x23-4G( cross 1) and q-d x A<7( cross 2) was investigated by the mixed ma—
jor gene and polygene inheritance model of quantitative traits. The results showed that the fruit number per plant
was controlled by D22 model and the individual fruit mass was controlled by B4 model. Additive effect mainly
played role on cross 1 of fruit number per plant while additive effect and dominant effect both played role on cross
2; But genetic effect of the individual fruit mass of two crosses were mainly dominant effect of major gene and domi—
nant X dominant epastasis. Heritability value of the genes of F, was relatively high and environmental effect was rel-
atively low; These results indicated that fruit number per plant breeding of summer squash should be selected in
early generation selection. To the individual fruit mass of summer squash heritability values of the genes of F, was
relatively low and environmental effect was relatively high; So high separated generations was effective on the indi-

vidual fruit mass.
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Tab.1 Frequency distribution of fruit number per plant phenotypic value of the generations
/ Fruit number per plant / /
Cross Generation 2 3 4 5 6 7 Total plant  Average of fruit number
1 P, 9 12 4 30 5.13
Cross 1 F, 8 14 5 30 4.27
P, 6 13 10 1 30 3.20
BC, 2 20 18 30 12 8 90 4.60
BC, 12 47 20 7 90 3.41
F, 17 54 80 8 13 8 180 3.83
2 P, 9 12 5 4 30 5.13
Cross 2 F, 2 11 9 30 5.90
P, 2 11 12 30 3.67
BC, 1 12 30 18 23 6 90 4.73
BC, 12 37 17 20 3 1 90 3.57
F, 14 21 41 35 48 21 180 4.81
2.1.2 o
2. 2 2 2.2
F, o 2 2 6
F,.BC,.BC, -
;2 F, 6

AIC (1 3).
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Tab.2 Frequency distribution of individual fruit mass phenotypic value of the generations

/g Individual fruit mass

/

/g

Average mass of

Cross  Generation 200 ~250 250 ~300 300~350 350 ~400 400 ~450 450~500 500~550 550 ~600 Total plant . .. =~ °0 .
1 P, 13 2 30 468
Cross 1 F, 10 30 489
P, 1 10 12 4 30 365
BC, 2 12 18 21 24 8 5 90 425
BC, 4 18 25 17 15 7 4 90 402
F, 8 23 53 42 26 17 11 180 418
2 P, 3 13 7 5 2 30 468
Cross 2 F, 4 6 11 8 30 490
P, 3 9 13 4 30 330
BC, 1 6 12 36 13 10 4 90 413
BC, 4 6 32 16 13 11 5 3 90 367
F, 2 3 8 30 53 44 29 11 180 409
3 AIC
Tab.3 AIC value of fruit number per plant and individual fruit mass
Fruit number per plant Individual fruit mass
Model 1 Cross 1 2 Cross 2 Model 1 Cross 1 2 Cross 2
A 1 835.54 1539.34 A 5138.89 5542.09
A2 1 836.55 1 547.54 A2 5138.72 5573.37
A3 1 836.28 1 563.24 A3 5127.82 5563.19
A4 1 824.89 1 531.25 A4 5142.03 5539.76
B 1 840.70 1511.37 B4 5 108.71 5 508.00
B2 1 827.28 1512.07 B2 5114.90 5527.53
B3 1 836.59 1 631.37 B3 5199.73 5 569.03
B4 1 830.08 1 549.55 B4 5141.12 5573.37
B-5 1 828.39 1 560. 10 B-5 5139.84 5563.05
B-6 1 828.39 1 564.21 B-6 5139.82 5561.05
C 1 806. 84 1 509. 84 C 5 158.30 5725.59
c4 1 806. 84 1 524.46 (05 5154.36 5 737.30
D 1 803.26 1512.22 D 5 126.45 5 684.24
D4 1 450.91 1 504.06 D4 5 126.26 5984.01
D=2 1429.45 1 492.06 D=2 5 126.26 5 684.00
D3 1 806. 84 1 503.34 D3 5126.32 5 688.48
D4 1 806. 84 1511.69 D4 5126.29 5 688.31
E 1 807.56 1 520. 66 E 5126.19 5586.29
E4 1811.74 1517.72 E4 5126.23 5682.78
E=2 1814.28 1 522.65 E2 5137.46 5688.11
E3 1 814.36 1512.42 E3 5126.38 5585.27
E4 1 815.28 1 525.09 E4 5126.26 5 686.96
E-5 1 815.30 1517.85 E-5 5138.45 5 689.98
E-6 1 815.30 1518.95 E-6 5138.14 5677.85
AIC 1 D=2 D=2
1 AIC D=2 D4 4
; 2 D=2 AIC o 4 6 30
1 D3 AlIC D4 1 D=2 6
D3 o D4 14
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Tab.4 Fitness test of fruit number per plant ( Probability in parentheses)
Statistic
Cross Model Generation U U U nW? D,
1 D4 P, 0.00(0.99) 0.00(0.97) 0.03(0.87) 0.11( <0.05)" 0.15( <0.05) "
Cross 1 F, 9.36(0.00)°  7.13(0.01)"  1.37(0.24) 0.12( <0.05)" 0.13( <0.05)"
P, 0.01(0.93) 0.34(0.56) 3.98(0.05)" 0.15( <0.05)" 0.14( <0.05) "
BC, 0.48(0.49) 1.72(0.19) 6.49(0.01) " 0.79( >0.05) 0.21( >0.05)
BC, 0.00( 0.97) 3.51(0.06)"  14.22(0.00)" 0.93( >0.05) 0.31( >0.05)
F, 0.14(0.71) 9.38(0.00)° 16.97(0.00)" 0.95( >0.05) 0.35( >0.05)
D2 P, 0.00(0.99) 0.88(0.35) 14.10(0.00) © 0.80( >0.05) 0.27( >0.05)
F, 2.70( 0. 10) 5.20(0.02) ©  7.56(0.01) © 0.77( >0.05) 0.35( >0.05)
P, 0.00( 0.99) 1.26(0.26)  19.78(0.00) © 0.72 ( >0.05) 0.35( >0.05)
BC, 0.83(0.36) 1.20(0.27)  0.70(0.40)  0.74 ( >0.05) 0.23( >0.05)
BC, 0.06( 0. 81) 0.03(0.86)  0.05(0.82) 0.23 ( >0.05) 0.28( >0.05)
F, 1.74(0.19) 5.15(0.02)°  5.80(0.02) © 0.65( >0.05) 0.35( >0.05)
5 D4 P, 0.28(0.59) 0.09(0.77) 0.76(0.38)  0.17 ( <0.05) 0.18( <0.05)
Cross 2 F, 0.09(0.76) 0.28(0.06) 0.86(0.35)  0.12( <0.05  0.14( <0.05)"
P, 0.00( 0.98) 0.01(0.91) 0.15(0.70)  0.22( <0.05)' 0.20( <0.05) "
BC, 7.08(0.01) ©  0.72(0.40) 0.39(0.53)  0.70( >0.05) 0.24( >0.05)
BC, 0.09( 0.76) 0.03(0.87) 0.07(0.79)  0.11( <0.05)" 0.13( <0.05) "
F, 0.15(0.70) 0.30 (0.58)  0.45(0.50)  0.61( >0.05) 0.01( <0.05)
D2 P, 0.27( 0. 60) 0.11(0.73) 0.45(0.50)  0.28( >0.05) 0.26( >0.05)
F, 0.08(0.78) 0.31(0.57) 1.35(0.24)  0.33( >0.05) 0.29( >0.05)
P, 0.00(0.99) 0.03(0.87) 0.40(0.52)  0.29( >0.05) 0.27( >0.05)
BC, 1.14(0.28) 0.76(0.38) 0.40(0.52)  0.70( >0.05) 0.24( >0.05)
BC, 0.09(0.76) 0.03(0. 86) 0.07(0.79)  0.44( >0.05) 0.17( >0.05)
F, 0.01(0.91) 0.03( 0. 86) 0.08(0.78)  0.57( >0.05) 0.13( >0.05)
D-3 P, 0.60( 0.44) 0.68(0.41) 0.09(0.76)  0.20( <0.05)" 0.18( <0.05)"
F, 0.19( 0. 66) 0.00( 0.97) 5.38(0.02) © 0.27( >0.05) 0.14( <0.05)"
P, 0.00(0.96) 0.06( 0. 80) 0.70(0.40)  0.28( >0.05) 0.13( <0.05)"
BC, 0.40( 0.53) 1.02(0.31) 2.56(0.11) 0.59( >0.05) 0.19( >0.05)
BC, 0.43(0.51) 0.68(0.41) 0.57(0.45) 0.47( >0.05) 0.12( <0.05)"
F, 0.92(0.34) 1.41(0.24) 1.08(0.30) 0.68( >0.05) 0.15( >0.05)
0.05 . 5
Note: * . Indicates the different significance at P < 0.05 level. The same as Tab. 5
2 B4 AIC 2.3
B2 AIC 2 2.3.1 2
B2 . B- 6.
1 5 2
o 5 6 30 2 1
B4 1
B2 12
2 B2 9 ; 2 F,
B4 o 1
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Tab.5 Fitness test of individual fruit mass( Probability in parentheses)
Statistic
Cross Model Generation U U; U nW? D,
1 B4 P, 0.39(0.53) 0.34(0.56) 0.00(0.95) 0.31( >0.05) 0.31( >0.05)
Cross 1 F, 1.05(0.31) 1.36(0.24) 0.48(0.49)  0.35( >0.05) 0.35( >0.05)
P, 0.78(0.38) 1.13(0.29) 0.69(0.41)  0.26( >0.05) 0.28( >0.05)
BC, 0.18(0.67) 0.29(0.59) 0.28(0.60) 0.19( >0.05) 0.18 ( >0.05)
BC, 0.27(0.61) 0.30(0.59) 0.03(0.85)  0.17( »0.05) " 0.18( >0.05)
F, 0.06(0.81) 0.11(0.72) 0.18(0.67)  0.24( >0.05) 0.18( >0.05)
B2 P, 0.24(0.62) 0.19(0.67) 0.03(0.86) 0.11( <0.05) " 0.19( <0.05) "
F, 0.00(0.91) 0.05(0.83) 0.49(0.49) 0.04( <0.05) " 0.11( <0.05) "
P, 0.01(0.91) 0.11(0.74) 0.78(0.38) 0.07(0.05) "  0.14( <0.05) "
BC, 0.11(0.74) 0.19(0.67) 0.17(0.68) 0.05( <0.05) " 0.06( <0.05) "
BC, 0.01(0.93) 0.01(0.93) 0.00(0.97) 0.05( <0.05) " 0.04( <0.05) "
F, 0.00( 0.99) 0.01(0.93) 0.11(0.75) 0.01( <0.05) ° 0.03( <0.05) °
2 B4 P, 0.41(0.52) 0.24(0.62) 0.26(0.61)  0.33( >0.05) 0.34( >0.05)
Cross 2 F, 0.39(0.53) 0.26(0.61) 0.16(0.69)  0.30( >0.05) 0.28( >0.05)
P, 0.12(0.73) 0.31(0.58) 0.76(0.38)  0.27( >0.05) 0.29( >0.05)
BC, 0.29(0.59) 0.30(0.58) 0.01(0.92) 0.28( >0.05) 0.15( >0.05)
BC, 0.07(0.79) 0.18(0.67) 0.41(0.52) 0.15( >0.05) 0.15( >0.05)
F, 0.89(0.35) 0.37(0.55) 0.02(0.90)  0.13( >0.05) 0.14( >0.05)
B2 P, 1.24(0.26) 2.89(0.09) °  6.22(0.01) " 0.35( >0.05) 0.26( >0.05)
F, 21.80(0.00) © 18.44(0.00) ©  0.82(0.36) 0.88 ( >0.05) 0.39( >0.05)
P, 1.56(0.21) 0.38(0.53) 5.64(0.02) © 0.35( >0.05) 0.26( >0.05)
BC, 6.32(0.01) © 2.22(0.13)  14.26(0.00) ° 0.88( >0.05) 0.20( >0.05)
BC, 0.18(0.67) 0.56(0.45)  21.43(0.00) " 0.65( >0.05) 0.17( >0.05)
F, 1.30(0.25) 0.21(0.64)  38.83(0.00) ° 0.73( >0.05) 0.15( >0.05)
6
Tab.6 Estimated value of genetic parameter of fruit number per plant
1 2 Estimated value
Cross st order parameter Estimated value 2nd order parameter BC, BC, F,
1 m 2.58 8, 2.33 1.60 3.24
Crossl d 0.07 S,Z,Ig 1.04 0.60 1.43
d 1.87 3, 1.08 0.79 1.60
h 0.89 b, /% 44.64 37.50 44.14
h2, /% 46.35 49.38 49.38
hl, + hf,g/% 90.99 86.88 93.52
2 m 4.66 5, 1.48 1.79 2.36
Cross 2 d 0.72 S 0.64 0.73 1.00
d 0.52 Big 0.65 0.87 1.17
h 0.80 hf,,g /% 43.24 40.78 42.37
hlz,g/% 43.92 48.60 49.58
hl, +h, /% 87.16 89.38 91.95
‘m.6 pd. a pod ;b S . .
. 1’12 . hZ

1 Hmg

Tpgt

Note : m. Average value of six generations ; d. Additive effective value of major gene &  d h . Dominant

82

mg*

. Additive effective value of the polygene

effective value of the polygene; 812,. Phenotypic variance ; Major gene variance , Big' Polygene variance ; h?

' Ymg

. Major gene heritability ; hig. Polygene

heritability.
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6 2 2 B4
1 42.09% 7o : 1 2
48.37% 2
42.13% 47.37% (h, +h,) (d, +d,) X
() X
0 1 ; :
hl (%) +h, X (1)
(%)) 90. 9% 86. 88% 93. 52% o 1
6.48% ~13.12% 2 - -
2 BC,.BC, F, (hi (%) + 2
hig( %)) 87.16% 89.38% 91.95%;, o 2 F,
166.92%  60.35% 33. 08%
39.65%
2.3.2
7
Tab.7 Estimated value of genetic parameter of individual fruit mass
1 2 Estimated value
Cross st order parameter Estimated value 2nd order parameter BC, BC, F,
1 m 405.54 Bi 5 085.36 5337.55 6 843.94
Cross 1 d, -65.29 82; 2 821.14 3073.33 4579.72
d, 95.91 h,zng 1% 55.48 55.58 66.92
h, 10.56
h, 63.42
i 3.29
Jab 12.33
Tha -7.98
1 54.73
2 m 403.61 3 6 061.25 5599.13 7042.6
Cross 2 d, -7.058 8,2,,g 3 768.98 3 006. 86 4 250.33
d, 88.65 hﬁ‘g/% 53.93 50.13 60. 35
h, 41.84
h, 106. 20
i -19.12
Jab 10.21
Tha -1.33
1 106. 53
‘m. 6 vd, hy. a vdy, hy. b i X
VJab- a b $Jba- b a VL
x ;82 . Thl,.

Note : m. Average value of six generations ; d, h,. Additive effective value and dominant effective value of major gene a; d, h,. Additive effective val-

ue and dominant effective value of major gene b ; i. Additive x additive epastasis effective value of two major genes; j,,. Additive x dominant epastasis ef—

ab-
fective value of major gene a and b; j;,. Additive x dominant epastasis effective value of major gene b and a; 1. Dominant x dominant epastasis effective

. . . 2 . . . . e
value of two major genes; 8%. Phenotypic ariance ; 8. Major gene variance ; hi]g. Major gene heritability.
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