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Genetic diversity of Brassica juncea from Tibet Autonomous Region of China
SONG Wei —lin, XU Kun, LI feng, CHEN Bi — yun, CAI Meng — xian, WU Jin — feng, WU Xiao — ming "
(Key Laboratory of Biology and Genetic Improvement of Oil Crops
Oil Crops Research Institute, Chinese Acadamy of Agricultural Sciences, Wuhan 430062, China)

Abstract: Genetic diversity of 73 mustard ( Brassica juncea L. ) accessions from Tibet Autonomous Region of
China and 35 from southwest of China,northwest of China and India were analyzed using 8 SRAP ( sequence - relat-
ed amplified polymorphism) primers combinations on 20 phenotypic traits. SRAP results showed that a total of 139
bands were produced with polymorphism rate of 24. 5% . Clustering result of SRAP showed that 108 accessions were
divided into 4 groups, and the accessions in each group were mainly from the same region. Genetic diversity index
of China Tibet accessions was higher than others. Variation degree of 8 important phenotypic traits of Tibet acces-
sions showed the highest variation coefficiency was 41.29% on silique number per plant. Clustering analysis of
phenotypic traits showed that 108 materials were clearly divided into different groups based on their original regions
except the accessions from Northwest. In conclusion, Tibet mustard had abundant genetic diversity. The order of
genetic diversity indexes from top to bottom as follows: China Tibet, Southwestern China, Northwestern China and
India. Mustard genetic diversity was mainly associated with geological and biological conditions.
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Table 1 List of codes, names and origins of B. juncea accessions in this study

HE AR IR P AR U5
Code Name Origin Code Name Origin
. A2 R E TR T 55 XD
Riyou-2 Rikaze, Tibet of China Sangla
56 =B
2 2620 o E PRI EE T Baijian
3 fed Lasa, Tibet of China 57 HBUIF
Nongniu Huanglajie
4 R ) o [ 7 8% B 5 0 58 iES i
J /1angzh1 Rikaze, Tibet of China ‘Youcal mﬁ%ﬁ%ﬂ (;?é}{i na
5 PP 59 eSS
Degingjie oh [ P R BE T Youcaibai
6 M e Lasa, Tibet of China H & ZF-20
Duilongzhong 60 Rinongjiazhong-20
7 THEXM FEEETHES 61
Dingqingdayou Changdu, Tibet of China 7205
3 BB/ N h E AR 62 H 423 9042
Dazhixiaoyoucai Lasa, Tibet of China Rinonghe9042
9 SETRT 63 Wk Rl R TR
Cuonayou Bomisutong Linzhi, Tibet of China
10 % o4 IR
Quduo Deqingdali
FEHI-1 65 234
1 Qiaola-1 >
Fiat
12 Xonbache 66 84103
13 o s 5 67 Foin—s
anyou angyou N
14 g o ot o E PR
Changtuiyou Lahong Lasa, Tibet of China
/ANBLEGH
15 Xiaolihuangyou 69 84178
16 LT 70 i3t
Jiangziyoujie Lajie
SAET
17 Maduobaizi n 195
L3 T4
18 Ohknown 72 408
1 E =3 FEINFER LR
? Lawang Sh’:F' @ﬁg ll)JJ @{i%:% 3 Sangtongyoucai Linqu, Shanxi of China
20 m%ﬂu E annan, Tibet o 1na 74 %Eﬁﬁ_ﬁ: *@ﬁ‘?@l‘]‘ﬁ-ﬁ-
Youcaigangmu Ketuhonglajie Menyuan, Qinghai of China
21 BOFFIT 75 =R WP IR A
Huangzijie Dulanniuweishao Dulan, Qinghai of China
22 i 76 CRAGLEPAE DS PEEARRE
Guansong Tianzhuyeshengyoucai Tianzhu, Gansu of China
23 IIES 77 HITHsE CHPEAZEMME
Shanchang Huangjieyoucai Xinhe, Neimeng of China
24 N Shajia 78 Kranti
FHE=DBA .
2 Chongduisandui 79 Krishna IEr?d;’%
26 FEHIBA Jueladui 80 Dusa Bold
27 Z<ME$t Donggashe 81 RH-30
28 FLi TEFAEFIT PEZREE
Zhadong 82 Susongyejie Susong, Anhui of China
29 L ATRIFE P E A
Juelayou 83 Hefeijiecai Hefei, Anhui of China
30 i~ 84 TR BEITIE PEPPTEHEE
Quka Ankangniutijiecai Ankang, Shanxi of China
a1 90.5 85 FAE  E R G 7T
Baojijiecai Baoji, Shanxi of China
B 86 | THBERES CRENTETME
32 Rongba Zizhouzhoulianhuangjie Zizhou, Shanxi of China
g
33 ‘B 87 BWHEIT FELALEE
Chengba Taihuaihuangjie Wautai, Shanxi of China
y Wk 1 " KIFTFRIATE PR PR
Shanzhul Datongnanjiaodajie Datong, Shanxi of China
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41
W5 LY PN b 33 ETRc PR FW
Code Name Origin Code Name Origin
By B R R 1
3 Gt e o BT 5 £
Angbaiyou 8 Ankanygl_;;z:ll}lfs;l gman Ankang, Shanxi of China
36 N % BRI hETREERS
Jiangzijie Yanlinjiecaiyoucai Yanling, Henan of China
il P CHE A ey
[ Eg PEMLIIEEE
37 Quyanghuoyanshao o1 Nanchongyoucaizi Nanchong, Sichuan of China
38 FER—5 92 SHERET TEEISEE
Nianhe | Huiligaozuzi Huili, Sichuan of China
ITH301 o3 | | HECHEMBRAME o )1 O
39 Jiangzi301 Ganzituobayeshngyoucai | Ganzhi, Sichuan of China
HITHF PEHAR PR
40 7202 94 Huangjiezi Yuzhong, Gansu of China
41 = 95 RESRKHIT FEHRREAE
Renyou Kangledahuangjie Kangle, Gansu of China
42 i1 96 IR FEAMEACE
Qubao Hongyoucai Tongren, Guizhou of China
“ 2H 97 HEMHT PEBAEL
2N . . . T 1 J T
44 Baile Rikaze, Tibet of China %8 Weiningdaheiyoucai Weining, Guizhou of China
45 E—5 99 M TSR SPEZRAE
Longyihao Qujinjiecai Qujing, Yunnan of China
LD 100 BRmE o PEpERE
46 JiangD Jinyangyoucai Jingxian, Shanxi of China
o B -1 01 | WIRESERT | hEEE@WIL
Riyou-1 Lijiangxiangyunhuangcaizi| Lijiang, Yunnan of China
T H A 102 BiE A& R FEEEREL
48 Longmajiebuyou Weixindajinhuang Weixin, Yunnan of China
49 e 103 AR o Z R R R
Delin Baoshanhuangyoucai Baoshan, Yunnan of China
FF AR o B D A 2
50 Jiezi 104 Malasihuangyoucai Malasi, Xinjiang of China
51 HIUH 10 B AT LT B A5
Huangyoucai Urumgqiyoucai Urumgqi, Xinjiang of China
5 JLE 106 B A BT L AL
Jidanquqi Balikunhuangyoucai Balikun, Xinjiang of China
53 %1% 107 RRIE S o [ AR
Duoluo Shufuyoucai Shufu, Xinjiang of China
s o E P
54 Cuoguo 108 198 Lasa, Tibet of China

&2 SRAP3|¥MFFIS5ER
Table 2 Sequences of SRAP primers used in this study

5|¥) % FR Primer name

5I¥F51(5' -3") Primer sequence

5|94 % Primer name

51474 (5' -3") Primer sequence

MEO1 TGAGTCCAAACCGGATA
MEO3 TGAGTCCAAACCGGAAT
MEO4 TGAGTCCAAACCGGACC
MEOS TGAGTCCAAACCGGAAG
MEO7 TGAGTCCAAACCGGTTG

EMO1 GACTGCGTACGAATTAAT
EMO02 GACTGCGTACGAATTTGC
EMO04 GACTGCGTACGAATTTGA
EMO06 GACTGCGTACGAATTGCA
EMO07 GACTGCGTACGAATTATG

2.2 IREREIERIRE

Xt 108 {44 BHY 20 AR PR BEAT R
o0 AR EIRICIE (1B TA) o ARIERIEH, Fr gk A4k
g VIV, VS A2 TP 3
o 1 HR [ VS Lb IX R 4 035 B RE B WU, BT sk
B R BRY BN JEE ¢ IR Al o A A — 2R o ISR
AL 75 D BT, e 72 ok B PUEOBIX 3 ik
FI P X, 0 PUEOR R 98. 6% A AE 3% — 26

B MBI R -1 .0 - IWNES, T
- WA 47 (BT UR, 4Bk B VUm0 X, HoAp
A4 20 {7y F g U DX B 919 {7y L g DX B IR T
GEAS AP e I Vi a8 | I | I 2SS =
25 iy B VU XA 3 630k [ VL M DX BRI,
HHPLRE H W 10 iy IR T HERE T T L
{3, PUALH DX H R A7 T BT 0 1 O3 A 2 fro T
FEME 3L 12 bkt BTt a4 kb Y 10 43 P4 R X
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P3P PH AL X BT 8 £y PUsH X B 1 £y V
AL 3 BRPY 1 I Rg LK 1 i R BT
HEAORT v [ VU DX BT IR L V4 g 3t DX B R B
BRI BT ] 2 DOR R AL B4,
e P bt DX BE A S AN AR HP A 2 A ARG 23 HIG, IV
SR P ILH X PR VR 7 88. 9%  {H X — KB L
M DX BT PRI G AT P PY b XA ) 42. 1%
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Table 3 Variations of partial characteristics for
B. juncea germplasm resources in Tibet

LEZN B/ME BRME CPHIE ZRRE
Traits Min Max Mean  CV/%
AH HEL
Growth period/d 130 161 155 3. 08
B
Plant height/cm 104.00 264.00 178.35 21.62
O3B
Branch height/cm 32.00 115.00 56.43 37.54
e AN
R 370 11.00  5.66  22.87
Primary plant branch
%**fﬂ%ﬁ 109.70 713.00 268.85 41.29
Siliques per plant
g
RERRLAL 11.00 20.00 15.24 12.10

Seeds per pod

TR E
Thousand seeds weight/g 2.00 8.00 .13 20.99

As~orh 322
arimR
Oil content/ % 37.65 51.94  44.73 6.41

2.3 )\3t SRAP 5| ¥ 5 FHric &R

8 X} SRAP 2| 4% ( EM04/MEO1 . EM06/MEO4
EM06/MEO5 . EMO1/ME03 ., EM02/MEO1, EMO07/
MEO7 .EM02/MEQ7 . EMO1/MEO04 ) 43 51|30 53 £ 1% 45
¥22.21.17.10.21 .12 .16 20 & (£ 4), A3t 139
RO/ 34 &, B BN 24.5% , £
DA, K2 54 G EM04/MEOL Hijk %
& . Maker & Trans2K Plus DNA Marker, 4545
AR YR 47 : 100,250,500 750 .1 000 .2 000 .3 000
15 000bp.,

#4 SRAP3|MAS FHEHBRSTMEHY

Table 4 Total and polymorphic fragments number
per SRAP primer combination

S e SEMT  SEMEICE

Primer Total Polymorphic Polymorphic
combination fragment fragment ratio%
EMO04/MEO1 22 5 22.8
EMO06/ME04 21 6 28.6
EM06/MEOS 17 6 35.2
EMO1/MEO3 11 2 18.2
EM02/MEO1 21 3 14.3
EMO07/MEQ7 12 3 25.0
EMO02/MEQ7 16 5 31.3
EMO1/ME04 20 4 20.0
411 Total 139 34 24.5

2.4 ET SRAP fRIZHIER ST T RS 17

Vi I NTSYS —pe 2. 1 %} 108 {5 b4 bkt 7 3 1855
3BT ) Z4E RS AR EE (8] 3) o T AR I3 BT 45
RE B TP EIE a b e =AM, =4
()42 106 Akt (5 AR A R R 98. 15% , W fhy
VOB BHIE 25 7E = A28 A1 28 71 4 o [ 74 b
BRI EIR a b FIA23[8] a 2581415 62 £y, b %5 [H]
5 7 Oy, SAORE, 71y v [ YRR AR X AR
SHEH XIS B SR AR A W) F Ry, A 35
R T 3 ¢ 23 B B, oA 45 b (= PG b X 19
By FURAHLIX 10 3 22802 A FHEDEE 4 3 s AEVA |
KL, ENEE R BA AR XS B v, v [ 94 g ot A A PG A
B E A B B

M FFRic o B 45 R %0 e a1 kL igE 4T 1 UP-
GMA JRIE., MEIELRE (K 1B), 108 {5 R 1k
FHLR % 0. 330 ~0. 982 JEH N, 1 £ A il ¢
FIME R B = . TEAH DL R % 0. 683 4b4) 73 A
B.C.D PUDRIE, A W99tk B G 7 iy #4
B, TR B PEEG C A D RE—10r, 73 Bl 2k A
VUL B T HE e £ e e il S AP B T B
AT M. A TGRAEARL R EL 7. 858 A SLnl 732 A
T A-T . A-MA-NWEUMEKE, A- 1%
5% 63 (AT, A& ok B VE U XA B IR A -
W GIEA 34 Gy bp kL, Horh 4345 18 4y PY b X %
510 177 V5 P b DX B 30 4 03 B S B 5 L1 43 P ECE
PEAN 1 ORI A - AN A - VIR &AL S — 1y
WRL, 43k B 2 8GN T By & IEIT S F ok B 1]
P RRRE EL I BRBR ST SRS o 4 1y EI R SR R AR AE —
B, FH T H XA 7 8, A B s L ey .
V] P4 i el DCFR PG I b DR R A L i ) SRR
19 PG LAt B i 17 0y %95 R A [F]— 4> /Nig, 10
Dy Ve AR Y 8 03 B IR SR AE [F] — A~ /N, #R R 3
H A AL R
2.5 FEMEXZEERES T

R A b 35553 A FE UL 73 A o3 g — 4 5 FHE
VUG 73 Oy bh 4% B[R] b X 3 3 40, PO g hi % i
15 {3 Jhg—2H, P H W ) 30 £y Sy —2H , DU 6 111 e
X 26 {3 hp—41 5 E PE AL X 19 4y Sl —4 5 rp = P
FAHLIC 10 32— ENEE 4 iy —24, 36 7 4. A
JH 8 XF SRAP 5|9 43 B A [R) 240 51 (1) 2 FE MK OF-, 45
X ZREPEFE IR 5. B PU R IX 73 1 4K
148 14 358 1 22 A % 4158 % Simpson $5 803k 0. 164 8
(H) ,Shannon 5% 0.259 3 (1), P5j## M X H1, 1L
A HL X F 5, Simpson $5%§ 0. 124 (H) , Shannon 5§ %%
0.191(1) . PO AN XA RHRE R R 5K
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Fig.1 Dendrogram of B. juncea based on phenotypic traits( A)and SRAP analysis (B)
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2 5[4 EM04/MEO1 7£ 1 ~ 58 S+ a# 18R
Fig.2 DNA fragments amplified by primer EM04/ME(1 in DNA samples No. 1 to 58

e o =t TR
Z \a\ a Tibet China
*v{,?wvo LWk o=rEFE L
S : Northwest of China
* ) & X * = [ FE R
0.21 xL L S b, 'w Soutywest of China
Bl gy B SAL IR e
g O \&* ‘o Auhui China
§ ~0.01 i s 4 \,v =ElE India
AU

Dim-1 : 0.47
B3 ETF 83t SRAP 5|41 108 14
HERTH =% PCA 51T E
Fig.3 3D PCA of 108
varieties base on 8 SRAP primers

RS BMBRIFFREMIEH SHMEEY
Table 5 Genetic diversity of B. juncea accessions
from different regions

e R 1
Region Shannon Simpson
index H index 1
h [E P45 Tibet of China 0.164 8 0.259 3
1 E P PI5E T Lasa, Tibet of China 0.109 9 0.169 5
1 [E P58 H W& Rikaze, Tibet of China  0.087 7 0.144 2
g;lfjiﬁ%]?gf%flz(]hina 0. 124 0.191
1 E PGt Southwest of China 0.113 0.173 4
1 E P4 Fg Northwest of China 0.1237 0.190 1
E[1JE# India 0.0553 0.083 3

2.6 SFREERIEERBESTERIELR
PURCHLIX 73 O RP R} fERIUMIR IR I 2
W72 By REEAE S KRR T, o PR
98.6% ;73 THR LRI HTAG R, VUi XA B E
A - TIVJEFN B A 70 43, i B89 95.9% o 3%
TIPEIRIER A Bir 2 2R o, P AL 3 DA RHE IV S A v
oA 2 B R R BTk P AL KR RH42. 1%
T HRMCRIE AR P ALt KRR 2 2R A A
A - T2, 5 94.7% o 10 £y b [ PG g 3t X RA R

I 4 {53 E0BE b X7 P SR 43T 4 SR P 43 4
SAEAE . MK , W o P I X e R 4
FHRD A4 5 FPEIR AT 45 AR R
22 54, v PGS VG D BE 25 b X b e S
KON GE I A L
3 3t

VG TR A B B S A A
PRI R , 2 IO et B, TR R B AT 1 2
BRI SRS 7 SR AU, VG
MBI P2 2 S EER B T T PR ST
BIHRIEZRENE T TS0 73 4 P HOb kLY 8
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