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Comparative between Agronomical Traits of Brassica juncea
Species in Tibet and the Adjacent Regions

WANG Jian-lin, Cirenyangjin , Dacizhuoga , WANG Zhong-hong
( Department of Plant Science , Tibet Institute of Agriculture and Animal Husbandry , Linzhi 860000)

Abstract; Canonical correlation analysis were used for 4 agronomical traits including yield traits, the main stem
traits, branching characteristics and pod traits of Brassica juncea species in Tibet and the Adjacent Regions. The re-
sults showed that : (1) Among the 18 traits investigated, the average value for Tibetan B. juncea species was 1. 88
folds of that from the species in the adjacent provinces,and the population coefficient of variation was 10.22% and
higher than that of the adjacent regions. (2)In the Tibetan B. juncea species,yield per plant was prominently de-
pendent on pods per plant and 1000-grain weight. However, yield per plant of B. juncea in the neighboring provinces
is mainly determined by efficient pods per plant. In the neighboring countries, the dominant factors are efficient pods
per plant and 1000-grain weight. (3) The yield traits in Tibetan B. juncea were mainly attributed to pod traits,
followed by branching characteristics and main stem traits. In terms of the species from adjacent regions, the
most important yield-determining factor was main stem traits, followed by the branching characteristics and pod
traits.
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Table 1 Name and origin of the materials tested

R B 3 i) td * % B B 3k ¥
Code Name Origin Code Name Origin Code Name Origin
1 Hr3F (i} 4 39 g2 Lif 4 77 REFBENF Z=#
2 ' e it 4 40 B i} 78 BEKEME F3 ]
3 i 3 18 [if 41 dit 7k 3% it 79 ZRMIN =M
4 7205 7 ¥ 42 REF#-2 il 7 80 Z Fd 8903 P |
5 H -3 [if 4 43 MR it 4 81 =R P |
6 b1 [iE 3 4 WKIF-2 [if 4 82 ERERY £ |
7 H6 [if 45 LA M it A 83 RESGEHRX =8
8 H -2 [iif 46 ) ®A [if 4 84 bodih g Hl
9 L ASEE L 47 | -1 [i] ] 85 Wdkkas  HF
10 % w4 £ m® s 000 mEER  HA
11 2/ it 49 ®e [t ] 87 B4 BH HW
12 ®4 [if 50 O [if 88 BREF R ok
13 . THXMH 7 & 51 *25 if 4 89 Habme  HF
14 EBA M i 52 FKE-2 [if 4 90 THY R i
15 3.3 F Lif 1 53 -8 [if A 91 wmAK -1 4
16 k15 Lif 54 8% it 4 92 BRI wE
17 ' *5 7 55 KR L1 4 93 W% W
18 U2k 4-1 Cif 4 56 (PN [t 94 BEMmIFR 2f
19 B & il 3% ] 3 57 Kt ] 3 95 PEK i
20 LBk 42 [if 3 58 Red [if 4 96 HEHKEBF WR
21 B 3F 77-1300 [Lif 59 FEH=B (i 4 97 P 1004 M
22 I [iif 60 BAAM if 98 #8 1001 2}
23. =% it 4 61 W L) H# 99 BAHIFEM BM
24 FrEM-1 (i 1 62 =EPE-1 =H 100 1285 ®£E 1285 % H
25 3% if 63 EWha-2 =W 101 EEN *H
26 W I ] 64 =B a3 Fy: | 102 #EG #*H
27- W pRIt-1 i 7 65 “HEK = 103 sk 32 H#
28 A EIF [ 66 =X =l 104 gk -32-1 B%
29 Wi e 4 [if 4 67 Z=H -2 P ] 105 k17 B
30 B RE [if 4 68 Fu2E P | 106 DC94 ENBE
31 B% [iE, 69 JEm 18 =H 107 7B-01-1 ®EH
32 = it 1 70 EHMlE =l 108 7B-01-11 x®E
33 Fed-1 7 K 71 ZoHg Bt b=y ] 109 759 21]; §
34 243435 F M [if 1 72 TERBE-2 ¥y | 110 NaraGocd 1) 4
35 = [if 1 73 Z# No.315 ] 111 ICAR RLW-54  HIfE
36 - E0d'N [ii] 74 AHEMIF 1. ] 112 HH 21} 4
37 i E 2 i} 75 LNFF 21 Py | 113 RH-78 21 o
38 L 3 [if 76 TLIFE 222 |
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Table 2 Mean and standard deviation of the variables of B. juncea in Tibet and surrounding areas

BT HEH M FE [iE L Puk-R g Fk th i A3 B R 3 R R
R : B. juncea in Tibet B. juncea in surrounding province B. juncea in surrounding countries
Character ES #iH ERAY LES {8 ERREH BEN M ERAXK
Sample No. z cv Sample No. x cv Sample No. x cv

X, 60 623.53 62.28 39 521.22 52.45 14 526. 61 90.76
X, 60 562.20 63.95 39 386.97 50.11 14 398.17 83.96
X, 60 11.95 36.97 39 12.98 25.41 14 14.08 29.70
X, 58 3.70 37.33 39 2.88 34.39 14 2.87 73.39
X, 59 16.64 62.93 39 7.73 80.10 14 10.93 113.83
). 60 59.81 31.99 39 52.19 22.53 14 45.96 20.22
X, 60 0.34 30.38 39 0.25 32.69 14 0.27 30.51
Xs 60 171.03 15.40 39 116.77 20.93 14 123.6 59.42
X, 60 1.24 30.02 39 0.93 60. 85 14 0.86 47.39
X0 60 56.98 27.96 39 57.01 33.10 14 44.02 28.11
Xy 60 52.10 32.03 39 40.03 53.08 14 33.49 43.41
X2 60 35.18 61.82 39 7.29 34.62 14 8.39 36.55
X3 60 27.08 62.92 39 5.38 36.52 14 5.25 33.71
Xy 60 24.72 88.68 39 3.77 51.45 14 3.44 47.06
Xys 53 17.67 40.06 39 37.54 31.84 14 28.73 44.57
X6 60 4.78 19.17 39 4.81 18.34 14 5.08 22.36
Xy, 60 0.39 21.02 39 0.36 27.66 14 0.40 29.89
X1 60 0.73 29.78 39 3.66 18.49 14 3.21 54.02
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RE, EABUBEEAMELER  FAEBIFE
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M EEEMELAARKE, 0 GBI R RS
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MFREMS, AR REMKTRESEF
KE KR AREEARE ARRESEREEMRX
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KEEREFEMXXR; P EMLERIF LMK
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KEEBEFEMRXR, KUK MMH
RTEELAREENLTRE ki, W AR K

BMRTHENERA+2BE,
2.3 EARMMBALBRIFRB MR EMERERIEA
XRABLEBHR

LS L Wap SoEE R INCINIT 2
RIS A AL X R 2 N REAEX RN N 0,
Bk BEKF,EHHEXER SHAERSHXEE

B(BHEXERN 2 MBERRAR, XHH

BT HBITMIR KR 76.62% , AL B M IFE B 3K K
73.00% ,FEREHERFEBMER 63.12% ; =
Bk 5 5 RtR e, 76 8K 9T 32 RS o 3 A A v i X
MAHE -HUHALREO XA RE HEM
RERAMAHREMXERNELRRAR, K
PO R AMER 82.79% , BAE M X%
7 68.66% , E A i BRI KRME N 50.82% ;
PR MEAR 5 Ay R W A IR ], 7R T S B i 3
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Table 3 Correlation coefficient between the 18 variables of B. juncea in Tibet and surrounding areas

X, X; X3 X4 Xs Xg X, Xg Xy Xio Xy Xp2 Xy3 X4 X)s X6 Xy7

A X 1

X; 0.99* 1

Xy 0.18 0.18 1

X, -0.05 -0.01 -0.21 1

Xs  0.65* 0.66° 0.12 0.26* 1

X 0.2 0.23 0.13 0.35°" 0.2 1

X,  0.09 0.12 0.1 0.11 0.05 0.44% 1

Xg  0.09 0.11  -0.05 0.37* 0.12  0.40* 0.65* 1

Xo  0.67** 0.68** 0.30* -0.03 0.57°* 0.33** 0.50** 0.48* 1

Xjo  0.34* 0.35* 0 0.1 0.11 0.52%* 0.41°* 0.63" 0.43* 1

X1 0.34* 0.36** 0.04 0.15 0.14 0.59°" 0.42* 0.60°* 0.39** 0.92* |

X;z  0.83* 0.81* 0.14 -0.04 0.68** 0.12 0.06 0.11 0.67* 0.27* 0.2 1

X;3  0.87* 0.85* 0.18 -0.12 0.68** 0.14  0.04 0.08 0.66* 0.28° 0.21  0.96* 1

X4 -0.62"" -0.61** -0.25* 0.19 -0.52* -0.27* -0.06  0.05 -0.53°** -0.22 -0.27* -0.58* -0.60** 1

X;s -0.24 -0.22 0.05 0.34% -0.1 0.08 0.25* 0.03 -0.22 -0.01 -0.01 -0.28" -0.27* 0.34* 1

X;  0.03 0.04 0.45* 0.22 0.28* 0.35* 0.23 0.11 0.29* -0.04 -0.03  0.11 0.1 -0.2 0.25 1

Xy 0.13 0.15 0.03 0.34% 0.26* 0.12  0.43* 0.50** 0.40% 0.25° 022 0.1 0.04 0.007 0.19 024 1

X;g  0.41** 0.37* 0.26* 0.07 0.45* 0.22 -0.02 0.0 0.31* 0.05 006 035° 0.40% -0.27* 0.02 0.33* 0.13
B X, 1

X, o.81* 1

X3 -0.19 -0.01 1

X, -0.18 -0.08 -0.01 1

Xg 0.22 0.44° 0.22 0.18 1

Xs 0.38* 0.34* -0.12 -0.18 0.31* 1

X, o0.01 0.24 0.28 0.29 0.28 -0.03 1

Xs  0.51** 0.56** -0.1 -0.18 0.3 0.67% 0.07 1

X  0.44* 0.2 -0.1 -0.21 0.1 0.13 -0.01 0.36* 1

X0 0.40° 0.44* -0.35* -0.09 0.15 0.50** 0.09  0.43* 0.07 1

Xy -0.01 0.31 -0.07 -0.01 0.29 0.35¢ 0.2 0.3 -0.16  0.75* 1

X2 0.46** 0.59* 0 -0.4 0.26 0.17 0.31 0.56* 0.35* 0.21 0.16 1

Xis 0.50** 0.72°** 0.08 -0.04 0.31* 0.0l 0.3 0.47** 0.32* 0.2 0.22 0.83** 1

X1 0.18 0.2 -0.19 -0.18 0 0.13 -0.27 =-0.02 -0.19 0.45** 0.34* -0.12 -0.04 1

Xis 0.01 0.06 0.32* 0.23 -0.01 -0.12 0.15 -0.01 -0.22 -0.23 -0.24 0 0.09 -0.12 1

X6 -0.21 -0.1 0.13 0.17 0.03 -0.14 -0.24 -0.12 -0.15 -0.2 -0.03 -0.31* -0.05 0.02 0.18 1

Xy, 0.0 0.31 0.38* 0.36* 0.34* -0.11 0.55* 0.24 0.16 -0.11 0.16 0.43°* 0.52°** -0.43** 0.07 0.15 1
Xig  -0.41% -0.25 0.36* 0.38* -0.01 -0.24 -0.14 -0.22 -0.18 -0.44** -0.09 -0.33* -0.14 -0.18 0.3 0.80*°0.34*
c X, 1

X, o092 1

X3 0.34 0.47 1

Xy -0.02 0.12 0.15 1

Xs 0.49 0.68* 0.45 0.60* 1

X¢ 0.34 0.52* 0.38 0.35 0.48 1

X, 0.01 0.12 0.06 0.14 -0.13 0.2 1

Xg 0.11 0.19 0.2 0.19 0.07 -0.32 0.4t 1

X, 0.82** 0.65** 0.4t -0.03 0.21 0.15 0.19 0.18 1

X 037 0.45 0.28 0.19 0.1 0.66** 0.58* -0.07 0.31 1

Xy -0.05 0.05 0.14 0.42 -0.08 0.52* 0.76* 0.07 0.11 0.78* 1

X2 0.06 -0.01 -0.4 -0.42 -0.07 -0.4 -0.1 -0.15 -0.04 -0.39 -0.42 1

X 0.70** 0.79** 0.39 0.12 0.69* 0.27 ~0.01 0.08 0.41 0.18 -0.07 0.43 1

X4 -0.08 -0.1 -0.12 0.61* 0.03 0.24 0.17 0.06 -0.07 0.41 0.62* -0.37 -0.07 1

X3 0.54* 0.59* 0.55° 0.66** 0.70* 0.45 0.05 0.28 0.48 0.33 0.23 -0.57* 0.35 0.31 1

X6 0.24 0.25 0.5 0.5s* 0.36 0.4 -0.06 0.07 0.21 0.41 0.36 -0.65** 0.13 0.65** 0.75°*° 1

X7 -0.19  -0.05 0.48 0.42  0.04 0.17 0.59* 0.52* 013 0.28  0.57° -0.61* -0.24  0.18 0.44 0.37 1
Xig  0.24 0.27 0.49 0.66™ 0.43 0.4 013 027 026 038 039 -0.76** 0.03  0.57* 0.85** 0.90°°0.52°

A BRF R WE B. junceain Tibet B, & F MM K B. junceain surrouding province C. PEANERIFERME B. juncea in surrouding countries
0.0l KELRBH; " 005 KFERBE; * :siguificance at the level of 0.01; * :significance at the level of 0.05



4 FRKE ARSANBXFRYMRRZEREBHE 567

#F4 4ABRARTEALRE

Table 4 Canonical correlation coefficient between the 4 group traits

b H i @R AF R MR PR Rig i 2k k4 [ 2)2 28
B. juncea in surrounding countries B. juncea in surrounding province B. juncea in Tibet
LR LEE FEREEY A KRB LYY
First group  Second group Canonical , H#E  Canonical , HME  Canonical X B
correlation x df correlation x daf correlation x df
coefficient coefficient coefficient
FERAER FMR A, =0.9903°"  59.5621 30 ), =0.8570"" 75.1574 30 A, =0.8304"" 107.6767 30
Yield Main stem A, =0.9622*  31.9447 20 A, =0.6498°  32.7257 20 A, =0.6278""  45.6873 20
character Character A, =0.8909 13.7400 12 )y =0.4548 15.173 12 A; =0.4513 19.1310 12
A =0.5633 2.6913 6 A, =0.4376 7.7568 6 A, =0.3262 7.0635 6
As =0.0529 0.0196 A =0.1714 0.9541 2 A5 =0.1433 1.1002 2
=R AR A =0.9891°" 45.3797 15 A, =0.7758°° 41.3711 1S ), =0.9099°° 106.1344 - 15
Yield Branch A, =0.8423 12.8087 8 1\, =0.5036 10.5174 8 X\, =0.4096 10.2324 8
cha_rnc[e[s characters A; =0.487 2.3009 3 X; =0. 1455 0.7165 3 A, =0.0640 0.2236 3
EERER £ RAER A =0.9419° 31.8985 20 A, =0.7642"° 45.9736 20 X, =0.6472""  62.2601 20
Yield Pod A, =0.8945 14.4396 12 X\, =0.5917 17.0257 12 A, =0.5114"" 32,9537 12
characters characters A; =0.3687 1.5572 6 A; =0.2834 2.8064 6  A; =0.4257* 16. 5793 6
As =0.2177 0.3883 2 A, =0.0364 0.0438 2 A, =0.3187 5.7837 2
PR HR Fm#ERk M =0.8647 22.4356 24\, =0.8175"" 64.7266 24 A, =0.6102"" 59.4102 24
Yield Main stem )\, =0.7867 12.1050 15 A, =0.6708°  28.8574 15 ), =0.5784"" 34.4904 15
character Character ) -0, 6855 4.8712 8  \; =0.4605 9.4207 8 A, =0.4202 12. 6988 8
A, =0.1210 0.1106 3 A, =0.2246 1.6820 3 A, =0.2054 2.3052 3
RER e X, =0.9187" 25.8663 12 A, =0.7415*" 42.2715 12 A, =0.4402°  22.2528 12
Pod Branch
A, =0.7290 9.1468 6 A, =0.5070*  15.1399 A, =0.3291 10. 4038 6
characters characters
As =0.4770 2.3230 2 A;=0.3710 5.0360 A, =0.2680 4.,0990
SBER  EEHR 095730 29955 18 A, =0.7305°° 42.8119 18 A, =0.8026"° 60.0393 18
Branch Main stem
A, =0.8404 10.1040 10 A, =0.5700 17.6411 10 A, =0.4548 13.2429 10
characters Characters
A; =0.1929 0.3033 4 A; =0.3634 4.6743 4 A; =0.1160 0.7319 4

2.4 W0 LMK IR B R Bk ) s B T

R Rt B W T

WS TTE VI RR R 3 X SF SR Y h SR &
REEXBEEHHREFERAER, Kb, =EHER
HRERE, mRTRBMEEIER N EBRERNA
R BHARSE BARBE S EZELWEE B
B EFRKEMXEDS R, AL EHIFREmEE
ERHBHARBB BHERARUSELFAR
B ERSFRBBAEXRE ISR, T H AL ERF
REMENETEEH AR . BHRARBKESEX
HEEE EFFEZZHEMEXEDSIRN, FEE
RESBERFABEXEE, AR RUMEEERH
BHkAR BB BHRARARBSARS BB X E
WEIEN, AAERFXEMXIEROAEHRARL
B BHRARARBSAEBSBEMAXBEIIS RN, W

FEAAERFTRYAMENEREq SRR .S
BABARBMS AU HBHEREISIREK, EHE
REMREREHXEE, AEIFRUMREERH
BRARARK BHRARBHENAHTREREKK
B ARKEMXENS IR, BaEHrREmEE
REHBARMB . THENSHRERMARASR%
KEMXBEYITIRE, W Bk E KRR mE R
FERHEHRAREE AU R SHRERARMS
ARE L MBEAHREYSRES.

3 WitE4Rw

XTHMEREIEREFBREFHARHRE, R
AeEERE T ARBLER. AFRE" 3 E5
HBER MR RBERORLERAS R ERSETT
REGH, ER— KBRS FH B
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Table 5 Composition of the typical variables between the significant correlation traits
$ &Y A5 B (4 HJ B, Composition of a typical variable
::“M [if £ 3.8} 4 Lpok-grgiE ik k PERHERIF R MR
B. juncea in Tibet B. juncea in surrounding province B. juncea in surrounding countries
ERERS U, = 0.1272X, - 0.9013X, - 0.2736X; + U, = - 1.5079X; + 1.0174X, + 0.1888X, + U, =0.9079X, +0.2182X, +0,4392X; +
xR 0.2489X, - 0. 1877X,4 0.0998X,, - 0. 0001 X 0.7685X,, -0. 9613X
V, = 0.1153X, + 0.1187X; + 0.6277Xg - V, = - 0.0968Xq + 0.2427X, - 0.0709X; - V; = 0.0742X, - 0.5670X, +
1. 0888X, +0. 1785X o — 0. 5657X 0.2954X, - 1. 023X o + 1. 1001X, 0.4378X; + 0.696X, + 0.3886X,,
+0.4097X,
U, = 2.3533X, - 2.5577X, - 0.0487X, + U, = 0.5623X, - 1.3234X, + 0.2694X; + U, = - L.9341X, + 2,2552X, +
0.9236X, +0. 4746X 5 0.0738X, - 0. 1255X¢ 0. 0189X; +0. 9693X, - 1. 2381X
V, = 0.9069X, - 0.8321X, + 1.0454Xy + V, = 0.2448X; - 0.2514X, - 0.7822Xy, + V, = 0.1696Xs - 0.1775X; +
0. 1843X,y - 0. 4777X ;o ~ 0. 2196Xy, 0. 1276X, - 0. 3491X 4 - 0. 2091 X, 0.4657X, - 0.5434X, ~ 0.2066X,,
+0.9904X,
e AR U, = - 1.9035X, + 1.1554X, - 0.075X; + U, = 0.3724X, - 1.3107X, + 0.0164X; + U; = - 0.1744X, + 0.7000X, +
SR 0.1226X4 - 0. 3046X, 0.0776X4 +0. 0846X 0.3773X, - 0. 0857X +0. 2879X,
V, = 0.1843X,, - 1. 0047X,; +0.2517X,, V, = =0.0177X, - 0. 9473X , - 0. 3178X, Vi = - 0.7513X,, + 1.0730X,,
-0.3546X,
P RERS U, =3.4776X, - 3. 6500X, +0.4373X; +0.218X, U, = - 0.4613X, + 0.5742X, + 0.6689X; + U, = - 1.2747X; + 0.9123X, +
HEER +0. 8679X 0. 6465X, - 0. 2050X 5 0.2667X, +0.0863X, — 0. 9387X
V, = - 0.2368X; + 0.4506X,, + 0.0838X,, V, = 0.3256X,; - 0.4689X,, + 0.5477X;; V, = ~ 1.3910X,5 + 0.3820X¢ +
+0.7358X g +0.7923X 4 0.7208X; +0. 1720X 4
U, = 4.2845X, - 3.7505X2 - 0.5700X, -
0. 3794X +0. 0412X 4
V, = - 0.3065X;5 - 0.8417X;s - 0.1776X,
+0.6936X g
Uy = - 2.5131X, + 1.6507X, + 0.0030X, -
0.7662X, +0. 8552X
Vy = - 0.9155X,s + 0.5571X,, - 0.2859X,,
~0.3779X 5
BEER U, = 0.6019X,5 - 0.4779X,, + 0.6088X; U, = - 0.3883X,5 - 0.2226X,; - 0.9754X,,
5imuRr ~0.5015X ;¢ +0.9253X,5
V,= - 0.677Xq + 0.8250X, + 0.2328X5 + - V, = 0.4649X; - 0.7852X, - 0.7422X; +
0. 6138X, +0. 7142X ;o — 0. 2085X 0.0125X, - 0. 2459X ,, +0. 2621X,,
U, = - 0.0306X,5 + 0.5762X; + 0.6401X,; U, = 0.2894X,5 + 0.7855X,s - 0.3267X,,
+0.1276X ;4 —1.3544X 4
V, = 0.4455X, + 0.1507X, + 0.4892Xy + V, = — 0.0482X, - 0.0889X, + 0.0996Xs -
0. 6055X, - 0. 1648X ;o 0. 4926X,, 0.3203X, +1. 5517X o - 1. 245X,
HRH U; = 0.0953X,5 + 0.0615X,, + 0.2996X,, U, = 0.2670X,5 + 0.2627X,, + 1.0561X,, U, = 0.2728X,5 + 0.5158X,; +
RE548 -1.0154X 4 -0.7741X 4 0.0949X , +0. 2217X,4
AR V)= 1.3815X,, - 2. 064X 5 +0. 2569X 4 V, =0.2193X,; +0. 6965X,3 - 0. 4071X V, = - 0.9139X,, + 0.5800X,
+0.3142X,
U, = - 0.144X;5 - 0.7346X,, - 0.1351X,,
-0.2229X 4
V,=1.8031X,, - 1. 5270X 5 +0. 3564X
AHER Uy = -0.2466X,, - 0. 4619X ,; +0. 4077X U, = —0.4337Xy, -0.4951X 5 +0. 3878X, U, = - 0.889X,, + 0.6903X;,
SEzaR +0.3043X
V, = - 0.0519X, + 0.3153X, + 0.4676X, - V, =0.5438X, -0.4592X, - 0. 9679X, - 0.268X, V; = 0.5278X, - 1.0153X; +

1.0996X, - 0. 1639X o — 0. 1246X

+0. 1924X o - 0. 0213X,

0.7644X, + 0.1010X, + 0.3488X,,
+0.6897X,,
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