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Abstract: [ Objective | Pericarp skin color is one of the important agronomic traits of chili peppers.In
order to investigate the genetic pattern of peel color and provide a theoretical basis for the selection and
breeding of new varieties of purple peppers at the green stage of ripening, a study was conducted to determine
the mechanism of color expression in purple peppers. [ Method] C152 (purplish—black pericarp at green
ripening stage ) was used as the female parent and A37 (green pericarp at green ripening stage ) was used as the
male parent in this study.Genetic populations were constructed for four generations, P,, P,, F,, and F,. A more
precise classification was conducted for peppers at the green ripening stage , the peel color was investigated and
counted for those peppers that developed normally and reached commercial maturity. Normal distribution was
tested for the obtained data, different genetic models were obtained by joint analysis among the four different
generations, Maximum Likelihood Value (MLV) of the respective genetic models and parameters of the
distribution of the components of interest were computed, MLV were converted into Akaike’ s information
criterion (AIC) values. The five models with the smallest AIC values in the genetic model were selected as the
alternative models.The fitness test of the alternative models was conducted and the statistics were obtained.The
alternative model with the least significant statistics was selected as the optimal genetic model.The firsi—order
genetic parameters of the optimal genetic model were calculated, and the second—order genetic parameters of
the optimal genetic model were estimated from the population variance and the distribution variance of the
relevant components. [ Result] The findings showed that the F, generation was light purple black, which is
between the purple black of the female parent and the green of the male parent, and it was more biased towards
the female parent.Color transitions were abundant in the F, population and the trait variation was continuous.
The results of normality test showed that the median and the multitude of the obtained data were 4, the mean
was 4.097, the coefficient of variation was 49.38%, the kurtosis of the fruit color trait was —1.117, the skewness
was —0.321, and the absolute values of the two were in the range of 1.96, which was in line with the normal
distribution. In the first order genetic parameters, the additive effect value of the main gene was 2.542 8§,
dominant effect value was 0.535 2 and dominance degree of the main gene was 0.220 1.The results of the
second order genetic parameters showed that the total variance of the population phenotypes was 0.5626, the
genetic variance of the main genes was 3.529 9, and the genetic variance of the polygenes and the heritability
were 0. The heritability of the main genes in the population was 86.25%. [ Conclusion | Purplish-black is
incompletely dominant to green in green—ripe peppers; purplish—black pericarp is controlled by a pair of
additive—dominant primary genes plus additive—dominant—superior polygenes, and the additive and dominant
effects of the primary genes are both positive, and the additive effect is stronger than the dominant effect.
Purplish—black pericarp shows a extremely high level of heritability, and the trait decision was influenced by
genetic factors.

Keywords : pepper; {ruit color during green ripening period ; major gene plus polygene ; genetic analysis
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Tab.1 Test materials and their properties
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Accessionns Stages Method Color
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R H %
A37 3!

12 FRPREBBAETE
M CHABURR 5 BT 18 LTS AR PR ), e 3 TE R 3K 80 58 ity ARG 1 X AR T 230 58 7 28R
@, L H IR GAE A PSS A XHABUR T € o AR G $ IR R e, 375 PR KBt A7 0 26
T LA, HAA Sy G DLRARHEST A AR 2 s . A GEiH B IR A B B il iR R0 BECR B
@, BRI 3 L E2RSE
®2 FRUFLRREAGREESIT

Tab.2 Investigation and statistical table of peel color in F, generation during the green maturity period

(ERIN i 39 Ttk PIES (e BREL
Character Stages Method Classification Code Number of plants
Rt 1 95
230 2 22
TR R e 3 7
Peel color during green T H ik REM 4 131
ripening period ) 5 43
WERE 6 96
e 7 48
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Tab.3 Phenotypes were counted between four generations

AR B /Color code g
Generation 1 2 3 4 5 6 7 Number of plants
P, 0 0 0 0 0 0 5 5
P, 0 5 0 0 0 0 0 5
F, 0 0 0 0 0 5 0 5
F, 95 22 7 131 43 96 48 442
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Fig.1  Phenotypic statistics of I, segregated population
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Tab.4 The data analysis of F, segregated population
FHIE brdEiR2E P AREC bR Jide ERFRUR  WRE e dm/ME mORME O WEINEL
Mean SE Median Mode SD Variance CV Kurtosis ~ Skewness Min Max  Observations

4.097 0.096 4 4 2.023 4.093 49.38 -1.117 -0.321 1 7 442
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Tab.5 Maximum likelihood value(MLV)and AIC values of 24 genetic models
for purple pepper during the green maturity period

el NI CVEN el AICH TR PR AT EAUSA B AICTH

Model MLV AIC value Model MLV AIC value
IMG-A ~1639.797 9 3289.595 8 MX1-AD-ADI -1192.358 1 2400.716 3
IMG-AD ~1280.334 2 2572.668 5 MX1-AEND-AD -1299.116 1 2610.232 1
IMG-AEND -1 603.888 7 32177775 MX1-EAD-AD -1247.2759 2506.551 8
IMG-EAD -1585.8399 3181.679 7 MX2-A-AD -12212701 2 448.540 1
2MG-A ~1639.846 8 3289.693 6 MX2-AD-AD -1205.1555 2420311
2MG-AD ~1239.467 6 2492935 | MX2-ADI-AD -1192.406 1 2402.812 3
2MG-ADI -1216.173 24543459 MX2-ADI-ADI -1190.4153 2404.830 5
2MG-AED -1588.3117 3186.623 4 MX2-AED-AD -1220.871 4 24477429
2MG-EA ~1639.847 2 3287.694 4 MX2-EAED-AD -1222319 2 448.6379
2MG-EEAD ~1596.908 6 3201.8172 MX2-EEAD-AD -1236.812 2 477.624
MX1-A-AD -1221.270 1 2454540 1 PG-AD -1299.1197 2 608.239 3
MX1-AD-AD ~1204.975 4 2423.950 8 PG-ADI -1290.372 7 2592.745 4

MG ; F= BRI s MX; FE FE R+ 2 B IR A s PG« 2 B DR ABAR 5 A PR Z8ORE 5 D - RO 5 1: B N G E
HASF o B0 E-1 A58 MX2-ADI-AD, 2758 2 X k- 8 M~ b Ar P 2 R+ I ik - S 1k 2 S PR B A ) . T R kb T
B Ry AIC Fe/IMH

MG : Main gene model ; MX : Main gene+multi gene hybrid model; PG: Multi gene genetic model; A : Additive effect; D: Domi-
nant effects; I : Interaction; N: Negative direction; E: Equal.For example, the E-1 model MX2—-ADI-AD represents a mixed genetic
model of 2 pairs of additive dominant epistatic main genes and additive dominant polygenes.The underlined value is the minimum

AIC value.

24 BESHSWH
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Tab.6 Suitability testing of alternative models

e it 2 ) 2 2 B TR
Vol Conenation U, U, U, W D, Number of significant
levels

MX1-AD-ADI P, 21.635(0)" 41.844(0)" 61.7827(0)° 11.039.9(0)° 0.008 1(1)
P, 0.0296(0.8635)  9.1323(0.0025)°  130.460 8(0)" 9.166 1(0)"  0.1004(0.1535)
F, 0(1) 03906(0532)  625(0.0124)"  04167(02731)  0.5(0.1115) ’
F, 0.1216(0.7273)  0.1216(0.7273)  0.1007(0.751) 1.8446(0)"  0.0536(0.1519)

MX2-ADI-AD P, 24.892(0)" 44.848 1(0)' 55.718 3(0) 11.3245(0)° 0.008 1(1)
P, 0.1814(0.6702) 10.5807(0.001 1)"  129.092 1(0)" 9.1722(0)" 0.098 2(0.171)
F, 5.0426(0.0247)" 4.7043(0.030 1)"  0.0005(0.983)  0.8369(0.0002)" 0.789 9(0.0008)" N
F, 0.0763(0.7823)  0.076 3(0.7823)  0.660 6(0.416 4) 1.796 6(0)° 0.048(0.2523)

MX2-ADI-ADI P, 22.8412(0)" 42978 3(0)" 59.4932(0)" 11.1453(0)° 0.008 1(1)
P, 0.0335(0.8547) 9.1525(0.0025)°  129.7817(0)" 9.1621(0)°  0.0949(0.2007)
F, 0(1) 03906(0532)  625(0.0124)"  04167(02731)  05(0.1115) ’
F, 0.6914(04643) 0.1575(0.6014) 04643(04956)  1.8058(0)"  0.0481(0.2508)

MX2-AD-AD P, 26.718 8(0)° 46.456 6(0)° 52476 7(0)° 11484 1(0)° 0.008 1(1)
P, 0396 2(13.3537) 13.3537(0.0003)" 128387 3(0)" 9.2204(0)°  0.1136(0.075 1)
F, 14301 9(0.002)" 6.2448(0.0125)"  21.6313(0)° 1.608 5(0)" 0.9882(0)" :
F, 09195(0.2494)  0.0102(0.9195) 0.2494(0.6175)  1.8203(0)’ 0.051(0.193)

MX1-AD-AD P, 26.718 8(0)° 46.456 6(0)° 52.4767(0)° 11484 1(0)° 0.008 1(1)
P, 0.3962(13.3537) 13.3537(0.0003)"  128.3873(0)" 9.2204(0)"  0.1136(0.0751)
F, 14.3019(0.002)"  6.2448(0.0125)"  21.6313(0)’ 1.608 5(0)° 0.9882(0)° N
F, 09195(0.2494)  0.0102(0.9195) 0.2494(0.6175)  1.8203(0)° 0.051(0.193)

U2 U U S R B G v i 5, WP Smirnov A B8 48 1 5 D, : Kolmogorov Kz 8048 114k 5 % : P<0.05
U;\U,} U : Uniformity test statistics, , W’ : Smirnov test slatistics, D, : Kolmogorov test statistic , * : P<0.05.
#®7 mEREER(MX1-AD-ADI) MEESHHITE
Tab.7 Estimation of genetic parameters for the best genetic model (MX1-AD-ADI)

— S E it e fliiHE
Ist order parameter Estimate 2nd order parameter Estimate
m 2.563 6 & 0.562 6
d, 2.5477 &, 3.5299

h, 0.5607 &, 0
|h,/d, 0.220 1 h?, /% 0.862 5

b2, [% 0

m BRI ; d,: F2 FE RN A 5 h,: F RN (A [h/d ] FREP W :52!, (RAT 22,8
LI, IR0 SRR,

mg

I
m:Population mean;d, : Additive effect value of major gene ; i, : Dominant effect value of major gene;[h /d,]: Dominance of ma-
jor genes ;52p : Phenotypic variance ;8

heritability.

et Major gene Variance;(sng: Polygenic variance; hzmg: Major genes heritability ; thg : Polygenic
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