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Primary Genetic Evaluation of Yellow-seeded Brassica rapa

FU Ying',QIN Feng' ,MEI Jia- qin, LI Jia- na' ,XU Xin- fu' ,LIU Lie- zhao' ,CHEN Li' LI Hai- bo,* QIAN Wei'
(' College of Agronomy and Biotechnology ,Southwest University, Chongqing 400715 ;
*Yingdong College of Bioengineering , Shaoguan University , Shaoguan 512005 )

Abstract; Yellow-seeded Brassica rapa was widely used in the breeding program of yellow-seeded rapeseed.
The germplasm of B. rapa was evaluated among 22 yellow-seeded and 22 brown-seeded accessions randomly select-
ed from gene bank via allelic test,dominant-recessive investigation and diversity analysis. Seeds in some F, between
yellow-seeded and brown-seeded lines exhibited brown in same with male due to xenia. The trait of yellow seed was
recessive relative to brown seed since the color of seeds was brown in F, between 3 types of yellow-seeded lines and
brown-seeded accessions. The results of analysis of molecular variance showed that the habit play more important
role in the genetic variance of accessions than seed color. Qur data suggest the exotic yellow-seeded accessions can
be used to widen Chinese germplasm of yellow-seeded B. rapa.

Key words; Brassica rapa ; Yellow-seeded Allelism ; Dominant- recessive relationship; Genetic diversity
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MEFRARANETLE GXHBENET
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Chen % HAAFUBRERETFHERMHS
EHRZ, ATAET HEREFHH,;Rah-
man' IR TFARBMES T ERMERLZ, B
HFHTOUEEFHERMES R R ES g
AHEN MRS XN MEMNERLESESR
REEHRR TR T HERAE 7 IR WEH
f R YRS602, Btk 8 T Bk 3% 100% , & T4
#ik100% , BEXENEARHHENRER R
BEETAN, ANAXUHERERKERT
O EMAKRES"  ERAERF LOHAER
MEFEBRKHREZR Y, PEFER
AMENRFHERNMEATTREIFHE
RHEETFAXMMEEESHER AN TE
A RAEHMWERRBEEMREI TR
BMGREWE., AFRELENEED W
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%1 ATHREFNHARHEEHR

Table 1 A list of B. rapa germplasms for genetic evaluation

REHEAREMROFTFHRETEMHENER,
FMHEBEEHERTHT, UPHSREFER
BmERRAFENRERR, VARBBMERR
AHEHMKOBEEARTHTES AR —
E B H R K

1 #REFHE

1.1 #ikss

MNEBAEOERHREREEFREXARE
ZNE THEFRMERR 34 6, A2 ED
DHEVEAREBRER 10 4, XEMRHERH
EHANSABRETFAXAnR 22 N BTEEE
W20 RERIERAFAR I LB EL AR
WD B AEARHMES H FHAZHBE
6, MA4 ARRMEPARNER 17T kAR
AN B F AR 4 098 T bR HE AT B SRR il SERL
R o B RYEM B TR SOt 40407 B e #
FA SSR A FAric s kK A E RS 18 iR FAXR
W 18 AT HRYMEHIT R ESEHEITFN
HHES EHR.EFEUAREKIBEEEHRR
%1,

KE Code R £ 7R Variety F B 5, Seed color S Origin KT Habit 53 ¥t Analysis
o R E MR e i 5 a
02 PILAEEKTF % upll| L2y a
03 BIRNEMFE Be pll] ¥£ a
04 K% EHE¥E B/ it ¥%x a
05 E¥LEUR B Wit *& a
06 BILERF w/e ME ¥x a
07 % 3 wHe =M $L a
08 #iRF B/ Lm X3 a
09 Swu-15 We EEK L a
10 Fiig12 5 B 3 4 dx a
1 SEIHHE w/e o e 2
12 HMARR Bt #IL X3 a
13 FHL# BeE HIL X 8
14 XL we T *E a
15 1% e L ¥R a
16 CGN 06830 i 4] fHx E ] a
17 CGN 06834 " EVEE - s
18 CGN 15213 we #BH & a
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2%
#E  Code S Fh & R Variety i Bit5 Seed color ¥ % Origin 4£K I Habit 497 Analysis
19 CGN 15215 B wE % 8
20 KEFE 02 Be WHE % e
21 Swu-03 #E K ¥x ab
22 Swu-04 -4} EK %R ab
23 Swu-05 #e HK L ab
24 Swu-06 #HeE BER L ab
25 Swu-12 ®e BK 4 a
26 Swu-13 e VS ¥x a
27 Swu-14 ®e B L a
28 RBI-tED 3] )l ¥ b
29 A01 ®e gl Fx ab
30 EILEHHmE 3 i *x ab
31 E[g-8.3:8 He EiA L X3 ab
32 CGN 06836 #e & e -4 ab
33 CGN 06837 Hf i 5 ab
34 CGN 06841 -3:3 i -2 ab
35 CGN 06835 B e £ ab
36 KEE 01 2] = X ab
37 Swu-01 ¥ :§;3 b b
38 Swu-02 Bt {3 ¥ b
39 Swu-07 32 )::§;3 ¥z b
40 A 02 Be E::§;S FE b
41 A 03 Bne HEK EX 3 b
2 A04 B [ ¥;3 £ b
43 A 05 we 43 L =3 b
44 Candle - §:] ik SN K3 b

a: B ZHUESTOME; bR RBIETHFRA M B ;a; used for genetic diversity analysis. b: used for inheritance of seed color

1.2 RBA*E

1.2.1 RFHREMUEANEEREEBESH
2008 FEERH THRBMRE FHHZEH R
AR, URBETFHHEHTFHRZEAMEZHE,
HTREKBERFF REMAMEABHTHEME
KFRE H, B8R 20 #,2009 24 A T4
WK F 807 3 F A PR B OH#IT SR, BT
HRENWEMHERR N FEXEMXEITHH
[ F, HEXMEREC WEKXAERE
AEEHEFHEROENTREM; RZ, % F,#
BRERE, MBEAEEHEFHEROERF S
B, HEHRMBEEST - N TRFHHSBF
B 7 F F, , B A E A, W TR M 3 F
BFERNEH RZ, & FLAHENEE, WETFH

KA TR FHERIEBEER.

1.2.2 BESHETEN THHNEHMHEER
5 BkAbR B4R A, R AT CTAB 3% g7 s 41
DNA B R slith, MEEEY M (hitp://www.
ukcrop. net) 51 B H1 1k B i 3 SSR 349y 65 X%, £
WA T A&, PCR M A BEEN 100, HIER N
10 x 3 18 28 s ¥ 1. Opl, MgCl, (25mmol/L) 1.0pl,
dNTP ( 10mmol/L pH7.5) 0.2ul, # & DNA
(50ng/ul) 1.0pl, F-Primer (50ng/pl) 0.5upl, R-
Primer( 50ng/pl) 0.5ul,5U/pl Taq B (W B 1 18
SABC A ®}) 0.1pl,ddH, 0 5.7pl, PCR B F K
94C 3min, [ 94C 30s, 55°C 45s,72C 1min] x
35cycles,72°C 10min, PCR =41 F 10% MR BN
WP R BER 1T 5, B B8 Zhang F ' 948 Y
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ERWE ALERY, AHCED,XWILE0", i
BIEW G HRT HEW, ZiHY B
1.2.3 B4R 36 fyh0R 9 SSR W B A
FTREZHEMMT. #HX 5 Y BHREERE
it Nei ALV RARTH RSB S, BAEREERT
BARXR:

6D, =1-2N,_/(N,+N,);

NAMK X5 Y @3tH ZHFH NN 55
AMHXAMY ZARBERTR, F-4EmR GDE
FES R K F 51 (UPGMA) F| F§ NTSYSPC version
2.1 BEHAGTREMN, UKEMREKREER,
R A3 ARLEQUIN software %' #1474 FARICH I
EZSH(AMOVA) B HR R M EER IR
BBGXMEREERO AR, LUBRHBERKRIH

%2 AXVUBRAHECREABRERAN

RREHGSBIEERFORE,
2 ZRESH

2.1 AREHRAEBRNBRBXREE

BEREAN 4 RETFARBHESEA 4 4
BFARRMESTERA, KB 15 M RXHE (R
2), METEARBMEEFRANZZASI 10
TERFANMESHF MR RNIEE, 564
HEHMF R AREURTARMMEESEE
HMEXAGH S AN EF EMHEHAIBE, %
BE U, ARBMERMHEGRNT R, HER
LRADFUEL, FEAK 1S MEEH FME
BRAFRE, VL BB B A SR MR TR
X FRFERR I B HEER,

Table 2 Analysis of dominant- recessive relationship between yellow-seeded and brown-seeded accessions

ft & Female

L& Male

Fb Bz Hi {6 Seed color
HY 21 HEBE H5 &% MEgia
Code Variety Seed color Code Variety Seed color F, F,
40 A02 Be 38 Swu-02 #HE Be we
41 A03 Be 32 CGN 06836 HeE Bt B
2 A04 B 33 CGN 06837 Ba B BE
41 A03 we 34 CGN 06841 #a B %t
43 A 05 B/E 44 Candle - ¢:) we we
31 mkER #e 43 A05 e weE "
36 * B o1 ) 41 A03 w Be we
37 Swu-01 ®E 43 A 05 "W B B/E
22 Swu-04 = 40 A 02 we Be we
21 Swu-03 e 41 A03 wE L §: 1)
39 Swu-07 #e 40 A 02 Be e we
23 Swu-05 -2 40 A02 Be RE weE
2 Swu-06 -3 40 A02 B ®e Be
28 BRILEES HE 43 A0S ®/e #®e Be
44 Candle #e 43 A 05 W g B

2.2 RYEREHRMEERNSOTHIR
MUNBRFARMBmEHTHERE, KA
I8 HRZHE  HF,BEAEN>BHERLE 3,
GREVAKAERNEFAREMESVURL 5§
RAMIM3 HEHXEME(ATLSEME BRI
LE# A0 RELZ M EN 3 AXHME
(Australian RAPS .Somali Sarisa ,Sampad) , % H & H
B BEE-ME(Dysl ) IRKEEERN 1 41 E
TUORFRAHSH FEGMREIEE, RAXE

HREOETHERITESM RALEN2HEFA
ERMME(ARKBER KAR)MKAMEXE 1
8T 5 B 3K (Candle) 5 L1 b b6 B e 48 4B
F2HRALRNRFORBMEMARNAE,E
e F R AEE, RAENIBRARKET
X, FHERRVARFATHOARBMREEED
IMRFARE. DRI LESIRRENSHEFA
HRWHE IR KER UK ME KR Candle 535 /8
T3 HEH,
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£33 FAARYBREFUHERSUHENR
Table 3 Allelic test for seed color among yellow-seeded ac-

cessions of Brassica rapas

2 Female A7 Male F, K6
%59 E4:3 %9 E1 Seed color
Code Variety Code Variety _inF,
38 Swu-02 28 BILLES #E
38 Swu-02 29 A 01 e
38 Swu-02 30 WIS E MR HE
38 Swu-02 32 CGN 06836 #fH
38 Swu-02 33 CGN 06837 #aE
38 Swu-02 34 CGN 06841 e
38 Swu-02 35 CGN 06835 #e
29 A 01 35 CGN 06835 ®e
28 BITEE S 35 CGN 06835 w®E
38 Swu-02 31 ERKER we
38 Swu-02 36 kHX 01 we
38 Swu-02 4 Candle Bt
28 RILES 44 Candle we
31 EKER 33 CGN 06837 we
31 KR 34 CGN 06841 BaE
31 kR 35 CGN 06835 we
31 KR 36 KB 01 we
44 Candle 35 CGN 06835 )

2.3 BRVMRMBESHETRN

AP NS 18 BEFHORA 18 HRE T H
BHEAT SSR 53 FARIEHT. 65 3¢ SSR 5| ¥17E 36
AR ME PR 187 M EHEMA, B3
PRMEGEAERERAR 1 ~10 4, FHE3$5]
PR B 2.88 AN BBMEAL A WARICHIE 1T &
BRARROHI(E L), ERER 36 fr ARE MK
TERIEHE 2% 0.36 B, [ 400 3 KB, F—2%
HARNERIEMR. KB REK 26 4354
AXRBMERRI—K, RABRI 4 HEHARE
WERA—K, KA 6 HAUHAREWRE
AR—K, REREY L FHESELEAXRR
MENREZFAE, HEHRATR S AL MK
M3 NRBEDFI N EL R KUXBNEHR
B EREBP YL GARTAREMESET
BRUMmE, EFAXBMESHFARmEL
BHBLUS KOS EHARKEHRBCHAR X
BmRMRARNBREER

- RUBEBEASERIMEN AR
BMEREERMOE MW, A B 5K A ARLEQUIN
KX FRZEEEST T AMOVA 2041 (%
4) BAKIHSEHNEBZAMZEAH XA

o T
—L__a

T

170 I €7 S
Yi6
¥3$ STy
et

0.06 0.16
AR

VT

T T
027 037 0.48
Genetic distance

1 SSREFHFiIEMEAXARAE
Fig.1 Association analysis among 36 cultivars of B. rapa revealed with SSR

Y:EFERRME ;B AR T R SW R LA W S50 S F 1A B

HTHRBEXBREER (P<0.01); LIFH B 65
HMABZ N ERR G F(P<0.01), A R #
EBORBEZEERARNEE REERITEMFAK

BESIHAFTHBKEELSR S5 N 26.89%
4.45% R AFHEALEKTHEM B RIEER
MNFREHF M LB AN EEEER,
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B4 IRFREKIUNHRALHARIHES TR
WHBH
Table 4 Analysis of molecular variance of 36 accessions

with different growth habit and seed color

ERRS BREH(%)

1. 96 3 HEHE .
Group/Source & Variance Variation
component proportion
4K 3 #: Growth habit group
L Fd] 2 10.58* 26.89
EBAR 33 28.77" 73.11
B Total 35 39.35
4 j B 5, Seed color group
L3 | 1 1.53 4.45
RPN 34 32.76" 95.55
Hfk Total 35 34.28
*:P =001 KZB%,TH #% ;Significant at 0. 01, the same
as below

£S5 EBRITAMRACARIMREANRELER

EZSERTARABBEXHETFAREBESH
FEXEMXABEER, BRSMRERFTHE
HittER FPERFAXEMXSEARTFER
BmRABEERREEXTPEAT AR ME
WHBREER KPS ATRETATERNET

RB A RE SR 1L H AR
3 i

HEMEEENEREFER ZREERN
YW, mETEmER" R(RER) WER
B REAHTT %, ARRP, EFEAXYM
RABTHREMEFALNRIRXARH T,
5RAMEHAATE B, RN FRERZA
B, THAEFAREZAELNBRE, X5
ARBRRER ™™, EmRE ' HEEHT

Table 5 Genetic distance between and within yellow-seeded and black-seeded accessions in B. rapa from different origins

K Type ERAFAORBBE HABTFARBWE B FH R R R E5MEF R R
BA#TFARYME 0.302(0.056) **

EABRTFARHBE 0.327(0.056) 0.317(0.055)

BEAETFAREME 0.485(0.049) ** 0.502(0.045) 0.113(0.036)

ESMEFERR MR 0.416(0.046) 0.428(0.042) 0.485(0.101) 0.455(0.183)

FHRAHTES ANEFHRTHEEREEER
BhRERMEH BLEERNE LW, KEXNE
FREAR HEWMABEER. AFERAEFHH
SRTHNFARAZHEG KA TRABT,
R X LA P, 3R 6 Fh B X &R R R B
R, BTFREMHEERH, ZAUIHBHET
SHMBERREOBFHRRTRERAS Bt
R FEHE—SRIE,

BIATFR T B 3 B ith SRORL € 4 4R & 18t 1 22 BF
FLERARER. AMEOREMEMEHRECR
2XMERENEH  HAHEIREER FEME
HBHERT WEFHASEAEBBEN G
BZMIBEE FRFAMNIMNEEEHEH ",
A 45 R AT BRI T BF 64 BB R 1R, A BF T IR E
LTERAPHOXBMEXFESHETA
U SRR F AR BB R R A
B RNRA ERHRERERNET G TFEY
FEEPUELRD EM—SHIEREHRT
¥ 2 S BOR BB R YU BT 3R 55 4k, WA T 4 b B2
BamBEUNFREENRAREENME,

XEFMRRCHEERTHREZ IS EEHNY
M, RAHAFAEMKETEE,
AHEERY, A — B EAE 4K I #
WETAXEMERTEIARRFLEY, RZ, R
Rl SR AR R A R T MR EF ORI @A
IR E TR, XHEARTFHRI=ESH
WIRRREER SRR,
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