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Genetic Analysis of Seed Number Per Fruit in Chilli Pepper

SUI Yi-hu,HU Neng-bing, MIAO Yong-mei,ZHAO Yan,ZHOU Yu-li
(College of Life Science, Anhui Science and Technology University, Fengyang 233100, China)

Abstract ; Selection of two capsicum hybridization combinations to build each six-generation populations, name-
ly,F,,F,,backcrosses B, and B, and their parents P,and P, ,whose seed number per fruit of Simudou were counted
to study its genetic law. The results showed that seed number per fruit of isolated populations of two crosses dis-
played quantitatively genetic characteristics with multimodal or unimodal skewed distribution. Multigenerational joint
segregation analysis indicated the heritance of seed number per fruit fitted the pattern of two additive-dominance-e-
pitasis major genes( B-1 model). Genetic analysis of the 1st-order parameters showed that in two crosses there were
almost the opposite performance in effects of additive ,dominant,and additive x additive , exception of some similarity
of epistatic interaction between the two loci in effects of additive x dominant, dominant x dominant. In addition, po-
tential ratio comparison showed that the 1st and 2nd main genes were each expressed as negative , positive overdomi-
nant effect in the performance in cross I ,and positive and negative overdominance in cross I ,and integrated domi-
nant effects partially offset between two loci. Genetic analysis of the 2nd-order parameters showed that in cross I two
major gene QTLs determining seed number per fruit of capsicum were concentrated in parent 1110B, but in cross Il
were distributed in both parents, furthermore ,the major gene heritability of F, populations was 61.84% in cross |
and 37.30% in cross Il ,which indicated the seed number per fruit was dissimilar in different pepper germplasms,
and suggested artificial selection of seed number per fruit should be performed at higher separated generations.

Key words : Chili pepper;Seed number per fruit; Joint analysis of multiple generations ; Inheritance
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Tab.1 Frequency distribution of seed number per chili fruit in 6 family generations of 2 cross combinations

LR U [ (90072 x1110B) 11 (7033 x7035)
Seed No. per fruit P, F, P, B, B, F, P, F, P, B, B, F,
2~14 2 6
14 ~26 1 3 17 18
26 ~38 1 7 17 30 1
38 ~50 6 12 16 33 1 3 3
50 ~ 62 18 3 2 20 20 41 7 2 4 8 8 8
62 ~74 12 9 2 30 16 28 9 8 8 16 7 27
74 ~86 10 8 4 19 16 31 11 6 13 21 21 37
86 ~98 4 3 2 9 20 7 12 11 19 21 52
98 ~ 110 1 4 4 8 11 2 14 8 22 17 53
110 ~122 1 6 3 10 16 14 33 11 51
122 ~ 134 1 5 4 4 5 8 16 34
134 ~ 146 1 2 6 2 1 1 3 17
146 ~ 158 1 2 1 2 11
158 ~170 1 1 1
170 ~ 182
182 ~ 194
194 ~206
206 ~218 1
>f 53 29 27 103 132 241 38 68 65 133 111 300
y 65.09 80.83 104.93 65.38  62.95  64.90 77.13 99.69 96.82 95.88 96.48 102.17
s 245.63 340.79 739.07 394.63 1162.75 1007.13 233.36 465.98 521.50 523.24 649.12 631.52

®2 HIECM HEiifhit 2 MERMAS BR M FHEBEEB M AITHLAER AIC &
Tab.2 Max-likelihood and AIC values of seed number per chili fruit genetic models of

2 cross combinations estimated by method of IECM

B Model e KA SRAE ( Max-likelihood value) AIC ( Akaike’s information criterion)
I (90072 x1110B) I (7033 x7035) 1 (90072 x1110B) I (7033 x7035)
A-1 -2 783.81 -3287.30 5 575.61 6 582.60
A2 -2 814.02 -3294.87 5 634.04 6 595.75
A-3 -2787.37 -3298.11 5 580.74 6 602.23
A4 -2 817.17 -3 289.89 5 640.35 6 585.78
B-1 -2 750.75 -3272.40 5521.49 6 564.81
B-2 -2766.42 -3280.32 5544.84 6 572.64
B-3 -2 838.62 -3 330.81 5685.24 6 669. 62
B4 -2 814.39 -3295.15 5634.77 6 596.30
B-5 -2 766.52 -3294.44 5 541.05 6 596. 88
B-6 -2 807.97 -3298.15 5 621.94 6 602.30
C-0 -2759.43 -3274.04 5 538.85 6 568.09
C-1 -2790.12 -3284.78 5594.24 6 583.56
D-0 -2752.32 -3272.82 5 528.65 6 569. 64
D-1 -2 754.04 -3274.59 5 526.07 6 567.19
D-2 -2 754.04 -3274.59 5524.07 6 565.19
D-3 -2754.11 -3277.50 5524.21 6 571.01
D4 -2762.88 -3275.49 5541.78 6 566.99
E-O -2747.20 -3272.72 5 530.39 6 581.44
E-1 -2 748.87 -3272.08 5527.73 6 574.16
E-2 -2 764.55 -3280.43 5551.11 6 582.86
E-3 -2 765.60 -3277.26 5 549.21 6 572.53
E4 -2790.74 -3 281.37 5597.48 6 578.75
E-5 -2 764.47 -3 284.68 5 546.94 6 587.36

E-6 -2791.99 -3 284.83 5599.98 6 585.67
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Tab.3 Test for goodness-of-fit of model B-1
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ke

Hybrid combination

LK

Family generation

Ui

U

U

WZ

n

D

n

1 (90072 x 1110B)

I (7033 x7035)

PI

1

[N}

2

2

[N}

F
P
B
B
F
p
F
P
B
B

2

F

2

0.003(0.956 9
0.265(0.607 0
0.239(0.625 2
0.196(0.658 1
2.814(0.093 4
0.246(0.620 0
0.045(0.8315
0.347(0.555 8
0.001(0.978 9
0.032(0.857 5
0.191(0.662 4

)
)
)
)
)
)
)
)
)
)
)
0.094(0.759 4)

0.320(0.571 4)
0.091(0.762 7)
0.022(0.8815)
0.028(0.866 5)
3.259(0.071 0)
0.052(0.818 9)
0.058(0.809 1)
0.897(0.343 6)
0.389(0.533 0)
0.001(0.969 2)
0.120(0.728 6)
0.115(0.734 2)

4.2227(0.0399)
0.615(0.432 7)
6.190" (0.012 8)
1.085(0.297 6)
0.524(0.469 1)
1.010(0.315 0)
3.204(0.073 4)
2.270(0.131 9)
6.738* (0.009 4)
0.292(0.588 7)
0.092(0.762 1)
0.030(0.863 6)

0.133 7( >0.05)
0.113 2( >0.05)
0.160 9( >0.05)
0.092 1( >0.05)
0.361 8( >0.05)
0.120 3( >0.05)
0.092 7( >0.05)
0.201 8( >0.05)
0.230 6( >0.05)
0.105 0( >0.05)
0.075 7( >0.05)
0.040 1( >0.05)

0.113 4( >0.05)
0.144 1( >0.05)
0.163 2( >0.05)
0.072 5( >0.05)
0.099 5( >0.05)
0.064 2( >0.05)
0.102 5( >0.05)
0.117 8( >0.05)
0.134 8( >0.05)
0.072 5( >0.05)
0.073 9( >0.05)

(
(
(
(
(
0.036 7( >0.05)

U7\ U3 U5 BRSSO P(H,) 5, W2 (P <0.05) Bl FHE D 0. 461
Note; Values in bracket in columns U3 ,U3 or U are the probability of hypothesis Hy ; Critical value in column ,W? is 0.461 at level 0. 05.
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Tab.4 1st order genetic parameter estimates of seed number per chili fruit in 2 cross combinations

hak I I e I I
st order parameter ~ (9007-2 x 1110B) (7033 x7035) 1st order parameter ~ (9007-2 x 1110B) (7033 x7035)
m 84.638 6 105.480 6 Jab 40. 806 7 20.491 8
d, -32.6314 -5.304 9 Tba -2.739 8 -2.2915
d, 11.465 5 -4.670 7 l 63.317 2 3.018 3
h, ~34.897 0 6.879 0 h/d, 1.069 4 ~1.296 7
h, -35.456 0 -15.810 4 h,/d, -3.092 4 3.3850
L 1.765 2 -18.942 0

T em BRI IE d, dy, by by 530S 1,2 FEFE DRI A A KON 50 S 2 F2 R DR ] R I s I AR RO 3, g 20002 2
SEFE D LRI > A A MR ELARRN 51 O 2 RN Y A x AR ELA0

Note:m means the average of inheritance model;d, ,d, ,h,,h;, mean additive and dominant effects of the first and second major genes, respectively ;i

means the epistemic effect of additive x additive between two major genes;j, ,j;,, mean the epistemic effect of additive X dominant and dominant x additive

between two major genes;/ means the epistemic effect of dominant X dominant between two major genes.
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Tab.5 2nd order genetic parameter estimates of seed number per chili fruit in 2 cross combinations
ZH S I (90072 x1110B) I (7033 x7035)
2nd order parameter B, B, F, B, B, F,

af, 394.629 7 1162.746 0 1 007.128 4 523.243 0 649.124 5 631.5150
a-fng 10.344 5 778.460 8 622.843 2 127.295 2 253.176 7 235.567 2

o’ 384.285 2 384.285 2 384.285 2 395.947 8 395.947 8 395.947 8

h’ 2.62% 66.95% 61.84% 24.33% 39.00% 37.30%

YEiod 02, o MBI F A FIER BT 9% 2, O AR S

Nole:o'f, ,02 and 0 mean variance of phenotype , genotype of major gene and environment , respectively ; b2, signifies heritability of major gene.
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