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Diversity Analysis of Leaf Mustard Germplasms
Based on Phenotypic Traits

ZHANG Jia-qiang, LUO Xia-hong, CHEN Chang-li,ZHU Guan-lin, JIN Guan-rong
(' Cotton and Bast Fiber Crops Research Institute of Zhejiang Xiaoshan ,Hangzhou 311202)

Abstract; To evaluate 30 leaf mustard germplasms, 11 phenotypic traits were investigated and measured. The
data were analyzed by cluster analysis and principal component analysis to study the genetic diversity. The results
showed that the average coefficient of variation of 11 phenotypic traits was 44. 74% ,leaf number was the largest and
the coefficient of variation was 150.80% ,and the smallest coefficient of variation of the percentage of net vegetable
was 9.54% . 24 leaf mustard germplasms were divided into three categories through cluster analysis and there was a
wide genetic distance between each categories. The 11 phenotypic traits were consolidated into 5 principal compo-
nents which accounted for 86.62% of total cultivars. The results clearly defined the phenotypic specificity and ge-
netic diversity of leaf mustard germplasms, which screened some specific leaf mustard resources to provide the basis
for the higher yields and improved quality breeding.
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Table 1 Number, name and origin of leaf mustard culti-

vars

G5 RUEAF KB | W5 MRS R
No. Name Origin || No. Name Origin
1 ANIFRAESE T || 13 R T
2 AL BN | 14 KEEE T
3 18 k|| 1S WIS Al
4 girtIrsE T || 16 #MIGEEE BT
5 ML IT TR || 17 FHE Tl
6 KRMFFIR HUMl || 18 B T¥l
7 WAL HUMT || 19 WRIFEE BN
8 ANIESERE AN || 20 wIR BNl
9 Wi mT || 21 B RIFE ERTT
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11 WMIERE RN || 23 T R ST
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Table 2 Variations of different phenotypic traits in leaf mustard cultivars resources
LN BRME /ME &= A b2 RS R A% )
Traits Max. Min. Range Average s cv
Bk (em) PH 55.7 10.5 45.2 36.57 15.80 43.21"
PRI (em) PB 68.9 34.3 34.6 44.80 7.93 17.71
RSB LN 160 5 155 27.83 41.97 150. 80 **
M (em) LL 53.4 20.2 33.2 31.23 8.48 27.15
M %E (em) LW 19.3 7.7 11.6 14.61 3.50 23.93
A% (em) PL 15.8 1.34 14. 46 9.60 3.68 38.37"
A% 55 ( cm ) PW 5.41 0.59 4.82 1.96 1.31 66.81*
A7) (em ) PT 1.51 0.2 1.31 0.67 0.39 58.03 "
Wbk B (g) TWP 1520 168.8 1351.2 1096. 83 336.08 30.64
HERH (% ) NPR 91.2 62.86 28.34 80.49 7.68 9.54
7 (kg/hm?) Y 62000 20130 41870 46541.67 12060. 14 25.91

w  wk 2R E(P<0.05) FIZETWEE(P<0.01)

# and #* ;Significant difference at 0. 05 and 0. 01 levels. PH: Plant height, PB: Plant breadth, LN ; Leaf number, LL: Leaf length, LW ; Leaf width, PL;
Petiole length, PW :Petiole width, PT; Petiole thickness, TWP;Total weight per plant, NPR:Net produce rate,Y : Yeild. The same as below

®3 ARMAFERER I ARBEEREERE RS0

Table 3 Correlation coefficients among the 11 phenotypic traits

Ttiﬁi X(1) X(2) X(3) X(4) X(5) X(6) X(7) X(8) X(9) X(10)  X(11)
X(1) 1

X(2)  -0.1906 1

X(3)  -0.080  0.4571" 1

X(4) 0.5278** -0.0225 -0.3268 1

X(5) 0.4873* -0.4754" -0.5068** 0.4156" 1

X(6) 0.1639 -0.2309  0.1485 -0.0170 -0.085 1

X(7) 0.4878* -0.0836 -0.2643 -0.0597  0.3977° 0.0642 |

X(8) 0.5604"* -0.3142  -0.2496  0.2077  0.4253* -0.1211  0.5826*" 1

X(9)  -0.2631  0.1304  0.3314 -0.5816** 0.1115 -0.2360  0.0632 -0.0769 1

X(10) 0.0120 -0.0258  0.0430 -0.3911  0.3779 -0.3439  0.4759* 0.2521  0.7330"* 1

X(11)  -0.0851  0.4041* 0.2084 -0.1781  0.1167 -0.348 0.2186 -0.1396  0.5855** 0.6108** 1

X (1) ~X (1) 2R AR RO R 58 AR ARS8 R bR S R T
X (1) =X(11) represent plant height,plant breadth,leaf number, leaf length, leaf width, petiole length, petiole width, petiole thickness, total weight per

plant, net produce rate, yeild
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Table 4 The average value and variation coefficient of traits in different leaf mustard cultivars

- %5 T 288 Group [ 55 1254 Group 1T 25 M 25 Group Il
ffﬁi T OERRM(%)  THM ERRR(%)  FWE ERREN%)
Average cv Average cv Average cv

PR (em) PH 30.76 53.45 51.28 6.03 38.12 32.80
PRI (em) PB 45.59 19.23 43.12 6.22 44.30 22.46
A% LN 37.86 140.96 16.40 5.45 11.20 31.82
K (em) LL 29.40 23.00 29.70 13.29 37.88 35.33
M9 (em) LW 14.69 25.53 16.34 5.22 12.66 30.92
A% (em) PL 8.94 48.96 9.84 16. 88 11.24 25.39
AR YE (cm) PW 1.40 43.43 4.18 21.73 1.30 5.44
AR JEE (cm) PT 0.51 35.41 1.15 26.61 0.62 85.65
PR (g) TWP 1298.29 7.47 1112. 00 9.55 517.56 41.37
VSR (% ) NPR 82.20 5.27 87.72 3.06 68.47 5.61
M7 (kg/hm?) Y 51350. 00 9.67 50566. 00 5.53 29054. 00 56.02

EHURBER S MR RAR, RN R 711,
8.9.10, Hr A8 R B AN R ; 4Ry
HPER 50566 ke/hm” @ TR MR, X—3H

B BRES IS O IR 9
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Table 5 Principal component analysis eigenvalues and eig-

envector of the phenotypic traits

A FHIE(E HIH(%) S (%)
Factor ~ Eigenvalue Contributive rate Cumulative contributive rate
1 3.2241 29.3100 29.3100

2 2.8905 26.2770 55.5871

3 1.3315 12.1044 67.6915

4 1.2604 11.4586 79.1501

5 0.8212 7.4657 86.6158

R 5 ATLUE H FERTA R L 32 i vk
R B PTERT 5 A F A, H Ry 2 vk
4 86.6158% , 5 1 F 5T BTHR A 29. 3100% K
R, PO A 2 ES 3 B 4 S
5, TTRk RS> IS 26.2770% (12, 1044% . 11. 4586%
F7.4657% , 1 NF 6 FJH, FESS 1 F AL TP fk
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Table 6 Eigenvectors of principal component analysis

LN Hy1 HW¥2 HW¥F3 BHFr4 TS
Traits Factor 1  Factor 2 Factor 3 Factor 4 Factor 5
PR PH 0.4043  0.0962 0.2846 0.3884 0.1595
FRiiE PB -0.3177 -0.0044 0.6094 0.1487 -0.1775
it % LN -0.3498 -0.0222 0.1564 0.5256 0.1523
K LL 0.3544 -0.1702 0.5140 -0.1637  0.2989
g LW 0.3760  0.2914 -0.0265 -0.2190 0.4558
AR PL 0.0866 -0.2336 -0.3372 0.5657 0.4212
AR 55 PW 0.2529  0.3569 -0.0066 0.3454 —-0.3068
AR PT 0.3682 0.2305 0.0109 0.1855 —0.4718
HBREE TWP -0.2901  0.4213 -0.1766  0.0041  0.2331
HHFRNPR  -0.0735  0.5499 -0.1067 -0.0117  0.0270
Hpsy -0.2230 0.4017 0.3191 -0.0454 0.2712
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