YR AG R 2013 ,14(3) 547-552

Journal of Plant Genetic Resources

EPYIE ERIPY IR IPS iR Nt L)

FER BB REF ORAFE  FEE Rk’ L g
(MU BRA K2 P 22 B, TR BH 110866 52 30 748 Ze BEAEYIAIF 5T i, 30 FH 111000 5 b 577 M S XA fAAE AR 3 , JL 5T 101300)

WE.LAREZFARZVWAEARAERZ(P) PO XA B EAREZ(P,) AFARLKIFH 4 ARAER(P, P,
F,\F,) A4, s AEHHERKREAR + $ARRSREEA L AR ARKRITRESN, EREN, ZEMHEH
8 R K (SPL) AR Bk K (SBL) AR 3 & ohmbt — Bk - Bk S A W34 (C -0 BA) , 5 ARk %5 5 4 83.16% F=
68.67% ; A R (SPW) MK Z 2 simbt - Bk — bAspb 2 A B + Anbk - Bk - B MH 2 A RAEH(E-0R) L2 4R
WAEFEH20.40% , 5 KW EAEFE A 78.34% , ARMELSERYU S AR RESE ARTEERTERER EZ Y ai ), A
1.26% ; fa R ¥ B F KL HREREH AR, 5K 16.08% 42 25.36% , 43T L ER1ED A RBERG KR ZA S LB A £,
HEBRL LA,

%%iﬂ:%%ﬁ;ﬁ%;iﬁ%;i%@ + %g[’ﬂ

Genetic Analysis of Pod Correlated Traits in Brassica campestris

WANG Yu-gang' ,XIU Wen-chao' ,SHEN Bao-yu® ,ZHOU Ze-feng’ ,GU Jun-ling’ , NIE Xiao-wei’ , FENG Hui'
(' College of Horticulture ,Shenyang Agricultural University , Shenyang 110866 ;
? Liaoning Cash Crop Institute , Liaoyang 111000
* Shunyi District of Plant Protection and Quarantine Station , Beijing 101300)

Abstract ; Two parents of Brassica campestris (P, ,P,) with significant difference in silique traits, and their cor-
responding four basic generations (P, ,P,,F,,and F,) were used to analyze the inheritance of silique correlated
traits by applying mixed major-gene plus poly-gene inheritance model. The results indicated that both the silique
length (SPL) and the seed beak length (SBL) were controlled by poly-gene with additive-dominant-epistatic effects
(C-0 model) ,and the heritabilities of poly-gene for SPL and SBL were 83.16% and 68.67% ,respectively. The si-
lique width (SPW) was controlled by two major genes with additive-dominant-epistatic effects plus poly-gene with
additive-dominant-epistatic effects (E-0 model) ,and the heritability of major genes was 20.40% ,while poly-genes
was 78.34% . The silique width (SPW) was less affected by environmental factors, conversely to the SPL and SBL,
which influenced by environmental factors were 16.08% and 25.36% ,respectively. This implied that in the genetic
improvement of silique correlated trait poly-gene was a main factor and environment factors should also be men-
tioned.
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ZEEEM ( Brassica campestris L. ,AA ,2n =20) J& T HETERHSE. ARARET O KAE, L
TR AR h H AR, R AR EEWE S R TESEAREIRIT A 8D SR B S B
AR, R EEETHME, HMREZ B2 BOae e, oA R B S ae B, DRI A 2R 1
SEE . AREEEEAFIROSE, WEFEE ROFISCERE B TP YA Z M EE T,

Wfs B H1:2012-06-29  fEEIE#A:2012-08-11 M4 H AR A H1:2013-04-02

URL:http://www. cnki. net/kems/detail/11.4996. S. 20130402. 1737. 020. html

E£WE . HR A RPHERE (30900981)

EEE: EER, B2, ERNE ORI S EYHEARMIT ., E-mail: Inrc7864@ 163. com
WAGIES AN, B0, FENFE SRR S AW ARMIE . E-mail: fenghuiaaa@ 263. net



548 iR 7/

A S [ 14 4
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AR 5 2 1 384 20 A D5 EA AR P Btk
RN B PRI Sy F2 L LA SO0 /N ) DR Sy 22 3k
PRl CREANSCRT L2 531 F2 R LA iy L g S ) 22 B (A
RO IS AR A SR, %Ik EAE R
Tl ANGEERFSE T B 2 D i1 b H i A R
VEY EASR) 2 R 5 A S 2R AR A SRR O
PR ERIUAGE , AHFFER ] FE N + 23 2t
PRI 73T 7570 0T 42 1 JHG A SRR 0 2 DR 2 i
o, B e VR dh Al AR BEES AR

1 MRS

1.1 #f#y

PR /N T E DA ERRE 3K (B
campestris L. ssp. pekinensis) At H A ER AR,

P, AR | =0 & A S Tl 22 A 1 RK
PSR AL F 38 & Rapid Cycling (B. campestris L.
ssp. dichotoma)

2010 4FF 2 2010 FFARLHIZRAS F, (P, xP,) &
F, R, 2011 452 A 1 B¥ P, P, F, F,Ff7H#
T 50 FLEW R ,3 A 20 H BRI KA AT, bk
f7HE 20cm x 40cm, P, P, F, ¥k 30 ¥k, F, Fil
200 ¥k, FARFRAL AL B0y, HHL I e) A B
1.2 FiE
1.2.1 HRIFE ARG B 2 R A
K% 2R E AN AR, 2 P. Lou )y
R PR AR R RO R e A . BORAE
FERF I _E T A WAL AE i IO /N X 1 5 — B
10 AR IR , A5 PEIR T BOF B E A D % bk
AR T AL R o
1.2.2 HIBRSW  RITE s K 55 8 5
P BB PR L + ZAEPRIR S tE 21

RIRG BT 7, X 2% 4 HEAC AR A SR AR DG R
AT AL 0 A o Gl IR ALIR L A TECM (terated
expectation and conditional maximization ) BT &
AR A5 o0 A 1 S K, SRRl 1 AIC (akaike in-
formation criterion ) [ERuEe - ZEy il . [A] Bt 347 —2H
AR, RSN U U MU KR, Smimoy
K56 (|, W) Al Kolmogorov &3 55 (D, ) , AR 45 A8 56 4%
VeI AERERY , d5cJ 2R i/ > 31 AR
B (R 4% I3 53 AT 2 Bk T 2% 2k DR OB AR | Ty 25 458t
1S4,

TR K, = 0 /00, Z IR
h = o /o) BHAREEAZ 51 - hl +h, Hrh
o 0 E I %, o I T %, o
BB

2 HERESW

2.1 ARHRARBEXEREHEHHREXDH

M P, P, F, F, 4 AR R MR A S5
YA (1) ATAL RGEAE AR K 9 K%K
PR LRI B 22 5, FA R A R A
T2 ASEA Z ] HAF B E & TAME SR A P
TREAEEA P, BT T P F(E, F, B BHA
(1) 85 AR SRR DG IR Y M 3 A T 0% Z (), B 4%
UL T P YA, 45 HH 5 PEIR X8 A B 06 B X6 4y A
(P 1), 2% B g i) 25 22 A SRR G R 1 56 PR B
0 R I B PR AR A AR AR I A 3 R A
GIEZ rS iy (o

PR B A SR T B AR S G A IR 1Y A
KM a5 R . MR B R K 2
TEARSE A R ERIK 0. 99 F K 1 I Af R 98 )
£ R 0B RN A R K Al e B IE A OG, A OG
2805134 0.89 F10.90,

x1 ARERAREXIEROEELESH
Table 1 Basic parameters for silique correlated traits in different generations
(mm)
o AR BE SPL FARTERE SPW fR B K SBL
Generations % FrifE 22 XU ¢ - 55 2% brifE2E WF ¢ — D5 % b2 BUF ¢ g
7 Mean s t — test for parents Mean s t — test for parents Mean s t — test for parents

P, 21.888 4.110 13.88 ** 4.344 1.181 9.64"" 8.780 1.541 10.05 "
P, 37.274 4.464 7.388 1.263 16.450 3.884
F, 27.294 2.368 5.140 0.682 8.938 2.298
F, 28.030 5.906 4.984 1.632 9.156 4.564

RN 1% B2 K

** shows significance level at 1% level
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Fig 1. Frequency distribution for silique correlated traits in F, generation
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FE 1R EIF(A) 2 X FEIERE(B)  ZHHF(C) .1
XF LR + ZFEF (D) A2 X ERE + ZEE(E)
855 50t 24 B & B BEARLR B A AL SR R ER(E AN
AIC . DL AIC B /IR A5 e AR TR | A 45 A5 78
(BN 5 A TR E s s e AR (R 2) .

HH 2R 2 A0, AT A SRAC BE PR AR, € — 0 S AU A
E -2 #EH) AIC {H /N, 43514 1102. 096680 Fl
1102. 222534 M1 4f AIC {EHEN], v] LIl 25 £ B C -0
FIE -2 3X 2 MERUO IR A s A5 T s A
[FVRE 53 B AT 0, A 3 98 B MR W] LRI 2D 26 B E - 0
FLE — 1 B FL e 45580 5 A SRk KR T LA
B C -0 FE — 1 #5R8 HApE e Ak Y
2.2.2 FERBIFGEM NG  JF PR
i 3 AR R TE A7 38 NP I 56, A0 35 50 PR A 58
Smirnov ¥ 5 Fl1 Kolmogorov ¥ 55, k5 5 A48 i1
U U5 U5 WPRILD, o 6 i1 SR S bR A o o 3 A
BORLR SEATIE RSS2 A 4 AN FEARHEAR S A4S
St e, It EGA B B E ST AL, T
PP S PR 6 I8 2 PR 1 [T, 3555 DA BB A TG 3 18
FAEMRBE T HAMERAA, i W e, R EE S
W5 0.05 Hed BRI, B /N i 2% . Smirnov

K W VR LB AL HE S 0. 461 LA %L
{EHE T 2 . Kolmogorov A5 56 i 3514 , 355 PN AR (E
40,05 K- EARUE, LT B 46 S5 AN EUE 5 46
N UL, F5 S M EBORB R 2, RSk B i
F KA E R R E A i R (R 3)
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Table 2 Maximum log likelihood values ( MLV) and AIC

values of different genetic models

LERIN MRS R ESR A AIC {8
Traits Code MLV AlCvalue
A SPL C-0 - 545. 048340 1102. 096680
C-1 -546.566711 1103. 133423
E-2 ~542.111267 1102.222534
E-4 -546.566711 1105. 133423
E-6 -546. 566650 1105. 133301
F R SPW C-0 -331.635590 675.271179
E-0 -293.914703 615. 829407
E-1 ~299. 432770 624.865540
E-2 -328. 178650 674.357300
E-5 ~334.570984 683. 141968
fi K SBL C-0 -419.353180 850. 706360
E-0 419.353180 866. 706360
E-1 —417.929047 861. 858093
E-2 -430. 685791 879.371582
E-6 ~437.714447 887.428894
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Table 3 Fitness tests of different models for silique correlated traits

FEfk e e ittt Statistic
Traits Model Generations v U3 U3 WP D,
fARA B SPL C-0 P, 0.034(0.8547) 0.152(0.6966) 0.723(0.3950) 0.0724 0.1763(0.4101)
P, 0.224(0.6361) 0.767(0.3811) 2.793(0.0947) 0.2032 0.2331(0.3120)
F, 0.004(0.9471) 0.010(0.9208) 0.428(0.5128) 0.0950 0.1704(0.3298)
F, 0.249(0.6178) 0.291(0.5898) 0.050(0.8227) 0.1189 0.0642(0.1197)
E-2 P, 0.128(0.7204) 0.015(0.9011) 0.790(0.3741) 0.0831 0.1630(0.4101)
P, 0.020(0.8862) 0.122(0.7265) 3.817(0.0507) 0.1524 0.2203(0.3400)
F 0.014(0.9054) 0.025(0.8756) 0.028(0.8682) 0. 0880 0.1590(0.3512)
F, 0.000(0.9931) 0.007(0.9310) 0.098(0.7544) 0.2502 0.0312(0.1197)
AR SPW E-0 P, 0.013(0.9083) 0.394(0.5300) 4.269(0.0388) 0. 1954 0.2588(0.4101)
P, 0.203(0.6523) 0.016(0.8981) 1.520(0.2176) 0.1059 0.1526(0.3120)
F, 0.005(0.9449) 0.007(0.9352) 0.352(0.5530) 0.0499  0.1261(0.3298)
F, 0.004(0.9474) 0.011(0.9183) 0.443(0.5056) 0.0740  0.0647(0.1197)
E-1 P, 1.127(0.2884) 2.087(0.1485) 2.778(0.0955) 0.3023 0.3006(0.4101)
P, 0.651(0.4196) 0.191(0.6619) 1.895(0.1687) 0.1657  0.1830(0.3120)
F, 0.465(0.4954) 0.240(0.6246) 0.466(0.4949) 0.1037  0.1867(0.3298)
F, 0.027(0.8705) 0.050(0.8231) 2.328(0.1271) 0.1224  0.0717(0.1197)
AR SBL C-0 P, 0.000(0.9842) 0.418(0.5177) 7.098(0.0077) 0.2849 0.2756(0.4101)
P, 0.000(0.9874) 0.003(0.9564) 0.078(0.7794) 0.0477 0.1338(0.3400)
F, 0.003(0.9582) 0.067(0.7961) 0.690(0.4062) 0.0303 0.0968(0.3512)
F, 0.112(0.7373) 0.141(0.7068) 0.042(0.8372) 0.0426  0.0494(0.1197)
E-1 P, 0.002(0.9671) 0.396(0.5289) 7.172(0.0074) 0.2829 0.2527(0.4101)
P, 0.018(0.8933) 0.006(0.9390) 0.046(0.8310) 0.0553 0.1429(0.3120)
F, 0.075(0.7835) 0.204(0.6512) 0.554(0.4565) 0.0526 0.1381(0.3298)
F, 0.003(0.9538) 0.000(0.9970) 0.057(0.8108) 0.0203 0.0359(0.1197)

U3 U3 ARG S WECE R P(HO) 45550 R 3 S MR 30 B 1 5 Smitov K55 nW? (P < 0.05 ) M1l FLE 4 0. 4615 D, 42 Hh 455 P 4k
P <0.05 B EMWARMEE , #5550 R Kolmogorov #3548 THH

The values in brackets of U3 ,U3, U5 columns are the probability of hypothesis HO and out of brackets are the statistics of uniformity test. The critical value
of smirnov test , W2 is 0.461 at 0. 05 level. The value in brackets of D, column are significance level at 0. 05 level and out of brackets are the statistics of

kolmogoroy test

H1ZR 3 T AR K EMRIRTE C -0 BEBUATE -2 HRadi AL f R G MEIRTE C -0 BEALFI E — 1 B
BN IRPI R EGTHE YN 0, 0 — P AR E KT FRARIREGITHERO 1A, b2 AR KT I
Lo AIC {HR/D, 1645 C - 0 BB fodi OB [RI B, f AIC fEOR/, 26 C - 0 BBy il AT
RIEEMERAE E -1 ST BB RESIHENEC  2.2.3 RERBTHEESEMGIT HELEREK
0,76 E -0 SR PR B R FSIHEION 1A, 2t —2F @ BAERRE ARG s o A 3 5 A SR
AR K (E -0 19 DGR BEF AR T BORRISAMETHE, JF th s AT H i —Brist A 240 —
E-1) X AIC{ER/INE -0 B:%) 068 E -0 MR Bristfe 28 (% 4).,
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Table 4 Estimates of genetic parameters of silique correlated traits in fitting model

—Kr 5% —Kr 5y — K 5%
FEAR oy e it ek fiiHE e it
1% order 1% order ) 2 order
Traits Model Estimate Estimate Estimate
parameler parameler parameler
FARACE SPL C-0 m 29.581 o) 34.885
[d] -7.693 Ol 0.266
[h] -2.287 a2, 29.009
pg
a’ 5.609
hZ, 0.76%
h?, 83.16%
AR SPW E-0 m, 7.670537 h, -2.480751 o 2.667
¥
m, 6.351278 h, ~1.101058 Oh 0.544
m, 0.040116 i 2.52764 o2, 2.091
m, 6.660707 Jab 1.101057 o> 0.0324
d, -2.529768 iba 2.480747 h2, 20.40%
d, -2.529765 h?, 78.34%
R SBL C-0 m 12.615 o’ 20.837
[d] -7.67 O 1.243
[h] -3.677 o, 14.309
a2 5.285
hl, 5.97%
h? 68.67%

SERB AR KR (SPL) #E € -0 ALY
IR (d) b A RORE (h) A XK, FEHE A
BHEH 0,8 0.76% , Z 5L H L5 by, 4 83.16% ,
2 BE IR A% 30 0 25 R T A I T AR A R A 3
AT UL A AR B 1 35 4% 2 By 22 B TR 00, FREAAR 1 38
BAE SN 16.08% | IREERT AR KA —E R,

R GEEMR (SPW) 76 E -0 BERIT 55 1 X
FHEEH IRV (d, ) R - 2. 529768, 4 2 X HE P
FIPERON (d, ) R -2.529765 Bl 1d, | < Id, |, 560
S 1 X LR EAE I S 2 X 5L BRSOk
FOIMPERON, ASE 1 % FHE B 555 1 0 5L
SRR (h,) R - 2. 480751, 46 2 %F LD iy k5L
J9 (hy,) K —1.101058 Bl Ih, | > Ih, |, BEEASE 1 XF &
FEPA APEVE T E 3 2 X F2 38 A Kk, e sk
DUES 1A E N 352 Xt E A AR (h,/d, |
h,/d,) 53504 0.9806 F10.4352, 1h,/d, | <1, 1h,/d, |
<1, RIS 1 XoF 2 5 PRT %) Sl PR A5 AL/ N R F o
ROVLAEL, 55 2 X 32 56 AL A 5 1 007 /DN 4 L 4
PERGONAH, 0 A AR 2R T8 BE A5 1 % 3 BE DR RN 2
2 X LI LI R

FARGAANMARTE C -0 BEAVR N (d) L

MR RN (h) AR EE K, FE R AR R b
5.97% , Z IS E 5 by, h 68.67% , ZHEH it {5 %
8 KT AR R AR A 32 PR st A5 R AT DL SR K
1388 1 22 B 22 356 1R R0N, JF A 1 3R BE A8 S5 Oy
25.36% IR ARG AA —E

3 it

ARG R 4 A AR A B AR 53 25 5
Ty KRR MR A A SRR I A AR K
JEE R WA P R DR 3 B Ry 22 56 PR 3k A% 350 07, 22 6 A 3k
BRI HIRE] T 83.16% i1 68. 67% ; 45l 1 S 58 &
FIEE 1 X SE AN SR 2 X 3 8 DR 2 D4 s g A
F AR R R AL AN 20. 40% , 23K Hg L %
IR, 35 78. 34% o IR SRR A SR Bk K
MK, 43Ik 16.89% F125.36% , 41 %f I 25
ZFPVEY f SRR BRI R R A 22 3 RO 32 Ol DR
IR A I Zg 548 Wl 5 19 7 ok R AIOE I, 3
BRI HIE AR,

FHRA + Z I M ] Ik 2 3R Fn L2 L A
BIERE L/ DIRAEAR S I AT AT AT REAFAE 1Y LA
BH HENTE N ALE FREE A T4k, QTL 43 Hr A
AT A 3 s i) 5 bR A SR R 8 B AT AR A
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R EGE BT EAR A S HET QTL 28 S EAEY
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HAhVEY) -, T. Mahmood %" FIFH 112 4N+ 3R il
SERLEAAFARTEAA , X 1 SRACBE 3 A SR A 750 g &2
R SRACRN T T 55 5 7 B A A DG R MR AT T
ST M QTL LT 9E, A RFZWIARKES
TR RO TR 2 0 3 B G, 5 RA
SRBCR B TR e 5 1 UM G (HAH DG R AU
BUIN, RS B HA 5 77 B AH MR QTL 23 A
MR BB FE 88 QTL, B> QTL fifp e i) SR B A% 5 1)
BN AU A SRR RE PR T A D 8 A R A
0.76% , 55 & QTL s Hr W se 451 bl OGS
TEH B AT TR A, L. W. Zhang azl1e]
FIFT 140 A SUAAS TR B2 5145 5 77 5 A ¢
AR A R A T8O TR JE1T T QTL &
(L LA, A5 R R W AR SR B 5 A SR 14
2 RFE AR, SRy TR E 2 P& TG, 255
HEZ JRBIG R QTL 708, AL T 1 DO AR 55
KK QTL (ff B R AIAFSH 8.93% ~ 18.8% ), P.
Yang %57 FIFH 186 AL 28 F06F i SR A B otk
LR MR EAT QTL fE AL, 75 A9 HEBTRE b A6
BT AR A R e TR E IR 32 &L QTL, A
BRAAR F T 50% , JFUERT F R AR 2
TEAHSG, TR 5 TR0 5 A AH S AN [A] b
[F1) B[]t AR [ b1 SR — B8, L. W
Zhang 55" ) i 30 55 3k PR 22006 4 1 R SR P T2
B EEHR M 3280 QTL AL 7E CO HEBIRE I,
il R AR A3 3 g 85. 8% M 55.7% . L iRHF
ST, H LI SR A 2R BE PR A9 388 A A7 7
R 386 1 5 D 3 DR PO 7
3¢ ( Brassica napus ,AACC) 1y A FEPHA" K ¢ KA
YL R R BT A R BE I SR AL QTIL, I 2%
ZZFh (Brassica campestris , AA) R A A REL B A 5
A SR BE 118 2R PR AR S v oA R ARG I 38 00
K FEREPRFEAE T RE S Fr e b A G, dL T Bk
A e o 2 i) [7) — P R 18 2 PRLAS [) BT 28

X HEZRAEY) My R AR SR (H
FAAPEARAR B 1 Z2 D] AN S I AT R
ZINEERMABR T R S R A A A
SRR B b TR SR HRAR G, AT A5 7 B AR
FHORAMIR SEA T IR B 2, 5 e R R PR ARAH L
TR AE SR SR I S A S S H g A

THSEARSCWIFE Fp BRI, A 2R B B e h 7 H
ARSI 5 TR | S T AR
FARR AR B SCEARTT Hh — B, 7e H A
S M HIAS TRV TR P4 1 ol A 2R B e o
SR FHPIR A E 8L QTLY ™ M SEWF IE e F1 3 K
FESRN S BT A ARBESEAUN Py (P, F L,
4 HEAHEAT Tt AL A, AHOG QTL A5 Ll 2 2 A
AMHIETEAT .
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