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YAN Li-ying"?, LOU Li-na, LOU Qun-feng , and CHEN Jin-feng”

(*state Key Laboratory of Crop Genetics and Gemplasn, College of Horticulture Nanjing Agricultural University, Nanjing
210095, Ching 2Deparrnem of Horticulture and Gardening, Hebei Nomal U niversity of Science & Technology, Changli, Hebei
066600, China)

Abstract: Using the model of the major gene plus polygene of quantitative traits a joint analysis of
multi-generations from crossing a highly parthenocampic gynoecious lines* 6401’ with two non-parthenocarpic
inbred lines' 6429’ and‘ 6426’ was carried out © investigate the inheritance of the parthenocapy in cu-
cunber Reaults showved that the inheritance of parthenocampy in gynoecious cucumberswith different genetic
backgroundswas fitted into the same genetic model Inheritance of parthenocampy is expressed as incompletely
recessive, fit the E-1-1 model, and controlled by to additive-dominant-epistatic major genes and additive-
daminant polygenes Daminant effect of the first major gene and daminant x dominant interaction betveen the
tvo major genes aswell as polygene effectswere higher in those two cross canbinations The heritabilities of
B., B,, F, fran cross 6401 x6429" were 51.36%, 72. 31% and 76. 78%, repectively, while the herita-
bilitiesof B,, B,, F, fram* 6401 x6426’ were 20.50%, 75.39% and 74.58% regectively These reaults
indicated that breeding of gynoecious cucunber with highly parthenocampy should choose parents that both are
highly parthenocarpy:.
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(Hawthom & W ellington, 1930) ;
(M eshcherov & Juldasheva, 1974)
(Pike & Peterson, 1969) 20 70 , ,
(Kvasnikov et al , 1970) (de Ponti & Garretsen, 1976; , 1997)
(El-Shawaf & Baker, 1981a, 1981b; Sunetal , 2006),
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Tablel Frequency distribution of parthenocarpy in six generationsfram the two crosses
1%
The frequency distribution of the parthenocarpic fruit percent
Cross Generation Total = Y P P P
20 > 10 > 20 > 30 > 40 > 50 > 60 > 70 > 80 > 90
P 38 4 3 13 18
P, 47 46
F 32 5 9 11 5 1 1
F, 170 17 18 25 20 33 21 14 6 5 11
B, 134 4 4 20 22 25 26 26
B, 133 76 18 12 10 7 6 1 1
P, 37 7 13 13
P, 43 40 1 1
F 36 15 9 7 5
F, 225 39 29 32 43 35 21 12 6 3
B, 143 0 4 13 16 25 34 25 20
B, 138 31 14 39 25 11 8 5 1 0 4
D' 6401 xf 6429 ; © ' 6401 x ‘6426’
2.2 +
6
, 1 (A), 2 (B), (C), 1 +
(D) 2 + (E) 5 24 (M ax likelihood value)
AlC
AlC , ( 2 , E-1-3 (2 + —
) AlC , E-1-1 (2 — — + —_
), , E-1-1
AlC , D-2 (1 + — ) E-1-1
AlC (55.82), E-1-1
2 AlC
Table2 The valuesof different genetic models of parthenocarpy in the two croses
Cross Model M ax_likelihood value AIC _AIC value
E-1-3 - 2263.02 4544.03
E-1-1 - 2262.60 4 555.20
E-1-1 - 2501. 87 5033.73
D-2 - 2 536.77 5 089. 55
D' 6401 x* 6429 ; ;' 6401 x ' 6426
(U U’ u® W D,) :
( 3
6 30 , E-1-1 8 , E-13
1, , B ; E-1-1
14 E-1-1 , 2 — — + —
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3 E-1-1

Table3 Test for goodness-of-fit about E-1-1 genetic model of parthenocarpy in the two crosses

2 2 2

2 D
Coss  Generation % Uz Us w "
P 0. 438 (0. 5079) 0. 003 (0. 9562) 5.498" (0.0190) 0.2423" ( <0.05) 0.1705( >0.05)
F 0. 003 (0. 9546) 0. 000 (0. 9952) 0. 039 (0. 8444) 0.0411( >0.05) 0.0930( >0.05)
P, 0.018(0. 8919) 1. 399 (0. 2369) 17.682" (0. 0000) 2.0778" ( <0.05) 0.4076" ( <0.05)
B. 0. 463 (0. 4964) 0. 267 (0. 6055) 0. 323 (0. 5697) 0.0694 ( >0.05) 0.0649( >0.05)
B, 2.432(0.1189) 2.468(0.1162) 0. 060 (0. 8070) 0.6605" ( <0.05) 0.2126" ( <0.05)
F, 0. 039(0. 8430) 0.370(0. 5432) 2.773(0. 0959) 0.2038" ( <0.05) 0.0778( >0.05)
Py 0. 486 (0. 4859) 0. 086 (0. 7693) 2.327(0.1271) 0. 1994 ( >0.05) 0.1642( >0.05)
Fy 1.135(0. 2867) 0.328(0. 5668) 3.367 (0. 0665) 0.1878( >0.05) 0. 1699 ( >0. 05)
P 7.445" (0.0064) 12.494" (0.0004) 12.749" (0.0004) 3.5775"° ( <0.05) 0.5964" ( <0.05)
B, 0. 688 (0. 4067) 0.727(0.3937) 0.039(0. 8430) 0. 0994 ( >0. 05) 0.0673( >0.05)
B, 0.932(0. 3344) 5.815" (0.0159) 34.891" (0.0000) 1.3216" ( <0.05) 0.1965" ( <0.05)
F 6.080" (0.0137) 9.085" (0. 0026) 6.283" (0.0122) 0.8023" ( <0.05) 0.1135" ( <0.05)
*  0.05 : © 6401’ x ' 6429 ; © 64017 X' B6426"; U;2 U,2 UsZ: Dow?:
Snimov ; D,: Komogorov
Note * significance at0.05; :* 6401' x‘ 6429'; :' 6401 x‘ 6426 ; U2, U,2, U,?: Unifomity test nv2: Snimov test;
D,: Kolmogomov test
2.3
E-1-1 4
, - 5.72, 1 (17.48),
1 2 , X X
47. 26,
1 X
; , 7.50
, 1 2 , X x
(18.08) (- 29.39)
X X
4 (E11 )
Table4 Estimatesof 1st order parameters of parthenocarpy in the two crosses ( E-1-1 model)
1st order paraneter Cross Cross
m ( , Generation means) 40. 37 28. 56
d, (1 Additive effectsof the first major gene) -5.72 7.50
dy( 2 Additive effects of the second major gene) -5.72 7.50
ho( 1 Daminant effect of the first major gene) 17.48 42.38
hy( 2 Daminant effect of the second major gene) 4.74 25.51
ha/d, (1 Daminance degree of the first major gene) -3.06 5.65
hy/dy (2 Daminance degree of the second major gene) -0.83 3.40
i X Additive x additive interaction betveen o major genes) -2.24 8.48
Ja ( X Additive x daminant interaction betveen o major genes) 13.93 - 10.78
Joa € X Daminant x additive interaction betveen two major genes) - 8.56 - 27.66
I( x Daminat x daminant interaction betveen two major genes) -25.75 - 44.64
[d] ( Additive effect of polygene) 47.26 18. 08
[h]( Daminant effect of polygene) - 10.56 - 29.39

o' 64017

X 6429 ; 116401 x ' 6426'.
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E-1-1 5
B, B, FK 51.14% 59.60% 41.31%,
0.22% 12.71% 35.47%, + 51.36% 72.31%
76. 78%
B, B, R 0.57% 75.39% 71.39%,
19.93% 0% 3.19%, + 20.50% 75.39% 74.58%
5 (E-11 )
Table5 Estimatesof 2nd order parametersof parthenocarpy in the two croses ( E-1-1 model)
Cross Cross
2nd order parameter B, B, F, B, B, F,
(] f, 172. 64 302. 88 361. 64 106. 80 344. 95 334.00
(] rzng 88.28 180. 39 149. 39 0.61 260. 04 238.43
o ,239 0.38 38.51 128.27 21.29 0.00 10. 66
0?2 83.98 83.98 83.98 84.91 84.91 84.91
nig 1% 51.14 59. 60 41.31 0.57 75.39 71.39
hﬁg 1% 0.22 12.71 35. 47 19.93 0.00 3.19
h® /% 51. 36 72.31 76.78 20.50 75.39 74.58
to2 02y ;02 102 S o ; ke
+ ; ©' 6401 x ' 6429 ; 16401 x ' 6426
Note: 0 3: Phenotypic variance; 0 2,,: M ajor gene variance; O 5,: Polygene variance; 0 %: Envirormental variance; hf,: Heritability of major
gene hﬁg: Heritability of polygene, h?: Heritability of major gene plus polygene, Cross @ ‘ 6401° x ' 6429'; Cross :' 6401’ x
' 6426’ .
+ 1
1 X — ,
’ ’ FZ
= 70% ( 21. 2%
11.6%) , ,
l ’ FZ
+ )
(E-1-1 ), - —
, Sun (2006) )

, Kvasikov
(1970) El-Shawaf Baker (1981a, 1981b) +
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