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Inheritance of yellow line relative length of cucumber fruit

LI Dan-dan' , MA Guang-shu', TTIAN Li-bo*,LIU Fang'

(1 Agronomy College , Heilongjiang Bayi Agricultural University ,Daqing, Heilongjiang 163319 ,Chinas;
2 Horticultural College  Hainan University s Haikou, Hainan 570228 ,China)

Abstract: [Objective] The genetic characteristics of yellow line relative length (ratio of yellow line
length to fruit length, referred as ratio of yellow line hereinafter) of cucumber fruit was studied to provide
theoretical basis for breeding of cucumber varieties with high fruit appearance quality. [Method) The in-
bred lines (9501 with longer yellow line and 9502 with short yellow line),and their F,,F, and backcross
(B, and B,) generations were used to analyze the inheritance of the yellow line ratio of cucumber using
ABC joint analysis method and major gene plus polygene model genetic analysis method. [Result] ABC
joint analysis showed that the inheritance of yellow line ratio followed the additive and dominance model,
and the additive effect ([d]) and dominance effect ([A]) were —34. 673 and —32. 037, respectively. Major
gene plus polygene model genetic analysis showed that the inheritance of yellow relative line was controlled
by a major gene with additive-dominance effects plus polygene with additive-dominance effects. Heritability
values of the major genes (h%,) of B, B, and F, population were 72.79%,67. 81% and 81. 07 % , respec-
tively. Heritability values of poly-genes (h%,) were 26. 34 % ,25.93% and 17. 83%. The major gene plus po-
ly-genes effect ([ d]) and dominance effect ([ h]) were —41. 78 and — 35. 96, respectively. Both methods

showed that negative additive effect and dominance effect existed in the inheritance of cucumber yellow line
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ratio. [Conclution)] The yellow line ratio was controlled majorly by major gene and partly by polygene. It

was rarely affected by environment and was suitable for early generation selection.

Key words: cucumber (Cucumis sativus L. ) ;{ruit yellow line relative length;genetic analysis
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Table 1 Variance analysis of yellow line ratio of cucumber parents
A S R IR ER:i):s F-J7 fil ¥r FE

Source of variance Degree of freedom Sum of squares Mean square F value
X241 Block 2 6.332 3. 245 1. 356
AR Parents 1 9 501. 546 9 501.546 2 638.345" "
%25 Error 2 3.012 1.526
HEAR 2 Total divergence 5 9 510. 890

W RARZERBEP<0.05); x x FREFMEEFP<0.0D, THEM.,

Note: * indicates significant difference at P<C0. 05 while % * indicates extremely significant difference at P<C0. 01. The same below.
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Table 2 ABC joint genetic analysis of yellow line ratio of cucumber fruit

Hi HE PR 8 P{i

AL AT - e A Y ﬂﬂfﬂiwéﬁﬂ F 0 -

Model Value Standard error t value P value

A —1.690 5.003 0. 338 0.452

B —4.399 8.737 0. 504 0. 140

C —7.251 14. 261 0. 509 0.057
BTN S (8 4 L 4] 1 56 DRI A% L3R 3 BN LR D —32. 037 1hd W B I\ €8 4 35 A% A7 7 b 1k

x3 ERRXHEBLKILGIHERBE

Table 3  Gene effects of yellow line ratio of cucumber fruit

F R 24 it bR iR
Genetic effect Estimated value Standard error
[m] 57. 847 0.298
[d] —34. 673 0.299
[h] —32.037 0.603

o I BB RO 5 L v 200 5 Lh ) 58 P800

Note:[ m]. Effect of mean value;[ d]. Additive effect;[ A ]. Dom-

inance effect.
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Table 4 Frequency distribution of yellow line ratio in 6 generations of 9501 X 9502

rraaprs
AN [R] #0260 43 A IR EX Frequency distribution Lyt H;Jﬁﬂ

. A/ %

At Avers

Generation verage
<8.89% <C18.79% <<26.91% <{35.03% <43.15% <(51.28% <C59.40% <(67.52% <83.76% <<100%  of yellow

line ratio

P, 5 1 2 2 93. 27

P, 2 3 5 25. 86

F 3 4 2 1 56. 47

B, 5 3 23 20 7 1 1 45.06

B, 4 2 20 18 5 4 2 5 39. 43

F, 3 24 34 11 7 1 23 5 7 5 45. 05
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Table 5 Maximum likelihood estimates and AIC
values of genetic model for yellow line ratio of

cucumber fruit

G TRV e
Model Max-likelihood-value
D —1 465. 89 2967.78
E —1 496. 66 3017.33
E-1 —1474.62 2 999. 32
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Table 6 Goodness test of fitting model for yellow line ratio of cucumber fruit

ey — - - -
l\%}il Gerllir{::lion Uf U:: Ui W D
P, 0.009 (0.924 4) 4. 444" 0.189 (0.663 5) 0.093 7 (=0.05) 0.130 7 (=>0.05)
P, 0.007 (0.935 2) 0.365 (0.545 9) 7.455" " 0.170 7 (=0.05) 0.160 6 (=>0.05)
E Fi 0.206 (0.649 7) 0. 274 (0.600 5) 0.112¢0.737 3) 0.054 4 (=>0.05) 0.249 3*~*
By 0.085 (0.770 7) 0.813 (0.367 1) 6. 144" 0.206 4 (>0.05) 0.166 0 (>>0.05)
B, 0.109 (0.741 4) 0.357 (0.550 2) 1. 236(0. 266 2) 0.274 9 (>0.05) 0.150 8*
F, 1. 046 (0.306 4) 0.520 (0.470 8) 1.160(0. 281 4) 1.206 9"~ 0.056 1 (=>0.05)
Py 0.385 (0.535 0) 0.554 (0.456 8) 0.329(0.566 1) 0.283 2 (=>0.05) 0.137 1~
P, 3.242 (0.071 8) 1. 582 (0.208 5) 3.775(0.052 0) 0.381 0 (=>0.05) 0.193 7 (=>0.05)
E-1 F 0.047 (0.827 7) 0.220 (0.638 8) 1. 070 (0.300 9) 0.108 4 (=0.05) 0.130 0 (=>0.05)
By 0. 000 (0.987 1) 0.011 (0.915 2) 0.132 (0.716 3) 0.045 5 (>0.05) 0.064 4 (=>0.05)
By 0.641 (0.423 1) 1.742 (0.186 9) 4.746" 1.209 3+~ 0.315 7%~
F, 0.073 (0.787 0) 0.063 (0.802 5) 4.190" 0.116 7 (=>0.05) 0.150 2 (=>0.05)
P, 0. 005 (0.944 5) 0.073 (0.787 5) 1. 816 (0.177 &) 0.065 9 (=>0.05) 0.119 6 (=>0.05)
P, 0.006 (0.940 3) 0.026 (0.871 0) 0. 883 (0.347 4) 0.029 1 (>0.05) 0.090 3 (=>0.05)
D F 1.674 (0.195 7) 0.775 (0.378 8) 2.222 (0.136 1) 0.247 9 (>0.05) 0.210 4 (>0.05)
B, 0.719 (0.396 6) 0.743 (0.388 8) 0.027 (0.869 5) 0.282 2 (=>0.05) 0.103 0 (=>0.05)
B, 0.223 (0.636 9) 0.111 €0.738 7) 0.244 (0.621 4) 1.003 4"~ 0.250 5~
F, 0.178 (0.673 5) 0. 154 (0.694 6) 0.004 (0.951 0) 0.238 8 (>0.05) 0.132 0~

VU U, UL L WELD, S

WA VA IS SRty RN+ 2 IR RUAR T AT . 5 O BT Ol VA S b (.

2 2 2 . . . . .
Note:U, ’Uz ,U,; ..W? and D, are fit test parameters calculated by major plus poly gene software. Numbers in bracket are criterion of fit
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Table 7 Estimates of genetic parameters for yellow line ratio of cucumber fruit

—Hr 2% i —Hr s fiiT{H Estimate

1st Parameter Estimate 2nd Parameter B, B, F,
m 61.38 o 64. 46 61.78 84.03
ms 62. 35 ol 46. 92 41. 89 68.12
m; 65.37 ol 16. 98 16.02 14.98
m 67.98 o’ 0.56 3.87 0.93
ms 54,71 he/ % 72.79 67.81 81.07
mg 58.93 hie/ % 26. 34 25.93 17.83
[d] —34.78 1= kg e/ % 0. 87 6.26 .11
[n] —32.96

T ey ~mg. A RIS ROV s Lo ] PR s Ch ], AR 300 5o

A s hiy. 223 IR ALK

RITT % s0ng. EIERTT 2 5050 ZHENTT 2 300, SRBLTT 22 5 hihe. T HE R 38

Note:m; —ms. Average mean value effect of each generation;[ d]. Additive effect;[h]. Dominance effect;ol. Phenotypic variance;oh,. Major

gene variance;ob,. Poly-gene variance;o?. Environmental variance;hf,. Heritability values of the major genes;hZ,. Heritability values

of poly-genes.
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