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Phenotype diversity of yellow — seed rape lines ( Brassica rapa L. ) from Tibet China
LI Meng - han, LI Chang — ming, XU Jin — hong, HE Yan, DAN Ba”
(Laboratory of Plateau Crop Molecular Breeding , Agricultural and Animal
Husbandry College of Tibet University, Linzhi 860000, China)

Abstract; To understand the yellow — seed rape collected from Tibet China, variable coefficient and diversity
index of 30 phenotypic characteristics of 16 Brassica rapa lines were investigated. Results indicated that except 3
traits ( petiole length, attaching pattern of stem — leaf and branching habits) , the average diversity index of the oth-
er 27 phenotypic characteristics was 1. 840, which was higher than 1. 709 as the rest of China. The variation coeffi-
cient (3.92% 1052.84% ) also showed higher diversities. Based on principal component analysis, the ward meth-
od cluster analysis was chosen for establishing core collection and the Chi — square average distance was 0. 80.
These 16 different yellow — seed lines were divided into 3 groups: Group [ the longest pod — length and the most
seed numbers per pod ; Group Il the highest branch height, the most primary branches and effective pod numbers;
Group Il the lowest branch height, the shortest effective blot length and the least effective pod numbers. In addi-
tion, the seed sizes of these yellow — seed materials were extremely large, and the colors of seed coat were rich.

Key words: Yellow — seed rape; Local variety; Phenotype characteristics; Diversity
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Table 1 Name and origin of tested materials

FFs AR KU Fe AR i
No. Name Origin No. Name Origin
1 i ikt T 94 B . R ke R T 2L
Pozhang yellow — seed Naidong, Shannan Tangjia yellow — seed Mozhugongka , Lasa
5 KA L " i WIFIR H B
Mindruling Monastery Zanang, Shannan Nuka yellow — seed Sangri, Shannan
; T ok i 2 . ok (TR £
Naidong yellow — seed Naidong, Shannan Xueba yellow — seed Sangri, Shannan
A K R 1 L £ 12 Wkt et 2
Mindruling yellow — seed 1 Zanang, Shannan Pengbo yellow Linzhou , Lasa
5 SO MUELEE 3 o324 Bk CELE
Xueba yellow — seed rapeseed Sangri , Shannan Kamadang yellow — seed Sangri , Shannan
] K AR 2 i y b sk Bk i
Mindruling yellow — seed 2 Zanang , Shannan Bolin yellow — seed Qushui, Lasa
; e AL B s S ok B
Zhandui yellow — seed Zanang , Shannan Zangduo yellow — seed Dazi, Lasa
) i ks B e AR 6 SO Ik g £

Lingang yellow — seed Nimu, Lasa

Gonggasa yellow — seed Qusong, Shannan
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Table 2 Standard of characteristics

Mk Characteristics

(L Standard

EM 3} Spiny hair
MR JE Petiole length
H-ZRJE AR Leaf apex shape
H A4 2 P Growth habit

LTI IR Petal shape

EIIE LS Petal character

T HIRZS Petals growth pattern
434 2) 1% Branching habit

&% Plant type

AR AR Silique angular

0:JG None;1 /b Little;2 ; 2 Many
0:JC None;1 ;%5 Short;2 ;K Long
1:]# Round;2: 145 Intermediate ;3 :42 Acute
1.8 &) Grovel;2 ;2 F 37, Half - erection;3 ; £ 37 Erection
BZEMEH A ARAS Attaching pattern of stem — leaf 0: 9125 Non — clasping; 1 ;24 #1 25 Semi — clasping;2 ; 4025 Full — clasping
1 [8#JE Round;2 . #§]& Ellipse;3 :BkF Racket;4 : 45} Narrow — long
1 & Flat;2 . 4545 Crimple
1.7 B Tile;2 fil]3% Overlapping;3 : /3% Apart
1: FA434E Up ramification;;2 ; )443 4% Even ramification;3 ; 42434 Down ramification
1: &% Cylinder;2 : jpi %Y Sector;3 ;7 %l Coremiform
134 Flat;2 . &} Inclined ;3 : F 4= Straight;4 . :4: Droop

KRB B Silique node 0:/~BH & Unconspicuous;1 ;: H {z Obvious

PiZff1H Pod shatter resistance
Fh {2 {6, Seed coat color
T JEAR Seed shape

yellow

3.5 Strong;5 ; # Intermediate;7 ; 55 Weak
147 %% Orang;2 . 7% Yellow;3 . 7 # Light — yellow;4 . 5 % Dark — yellow;5 ; # 7% Variegated —

H

1:[EJE Round;2: i [RIJE Flat — round ;3 : A KLIE Trregular
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Note:1 -5 were standard values ( see Table 2). SH:Spiny hair;
PL; Petiole length; LAS:Leaf apex shape; GH:Growth habit;
APS; Attaching pattern of stem — leaf ; PS; Petal shape; PC:Petal
character; PGP ;Petals growth pattern; BH:Branching habit;
PT:Plant type; SA ;Silique angular; SN ;Silique node;
PSR : Pod shatter resistance; SCC: Seed coat color; SS: Seed shape
1 EFBRFEREERKHERER
Fig.1 Distribution of non — numerical
traits of yellow — seed lines
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Table 3 Numeric variation for yellow — seed lines

PRI RRME FoME T b2 5 AR

Characteristics Max Min Mean Standard — dev CV/ %
H:=F ] Growth period/d 135.00 117.00 126.00 4.94 3.92
Rk Plant height/cm 139.80 88.67 114.08 14.71 12.90
FHE4% Root diameter/cm 1.78 0.80 1.34 0.29 21.62
FHIA AL Main stem length/cm 54.00 19.06 37.12 11.64 31.36
FAA BUHARE Number of silique per plant 47.00 20.50 32.14 7.71 24.00
— IR H L Number of first branches 10. 00 4.33 6.91 2.08 30.08
BRI BEE Height of effective branch/cm 69.50 27.00 45.97 13.03 28.34
AR Silique density/cm 1.36 0.64 0.90 0.17 19.00
AR Silique length/cm 5.60 2.15 4.37 0.86 19.72
MR TEREE Silique width/em 0.70 0.25 0.52 0.13 24.25
K Silique peak length/em 5.00 0.40 2.28 1.20 52.50
AR R RS Number of silique per plant 252.00 81.00 140. 31 49.05 34.96
B HRIEL Seeds per silique/grain 21.50 6.00 16.15 4.13 25.59
T-HiEE 1 000 Seeds weight/g 8.50 3.70 5.21 1.27 24.41
FRIS Bk P~ & Theoretical yield per plant/g 22.09 4.47 11.34 4.57 40.35
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Table 4 Shannon — Weaver information index (I) based on phenotypic characteristics

PEAR Characteristics 1

PR Characteristics I
FANA B RS Main stem length 2.8585
REHRIEL Seeds per silique 2.702 8
FAA R E Main stem length 2.6556
FH B4 Root diameter 2.649 4
HB kR~ Theoretical yield per plant 2.649 4
B K Silique peak length 2.608 5
HEFH ] Growth period 2.5550
TRiEE 1 000 - seeds weight 2.5550
— K43 A% Number of first branches 2.452 8
BRI AEE Height of effective branch 2.452 8
£ e Silique width 2.405 6
AR E Silique length 2.3522
LA BB Number of siliques per plant 2.349 6
k75 Plant height 2.2500

R Silique density ind 2.2335
FhHz {4 Seed coat color 2.180 0
B AR Petal shape 1.366 3
H-JFE AR Leaf apex shape 1.014 1
A4 2 P Growth habit 0.988 7
FR7 Plant type 0.9838 7
WHEE RS Petals growth pattern 0.954 4
ARE EIRTS Silique angular 0.954 4
FFIEIR Seed shape 0.868 4
H M| Spiny hair 0.696 2
KRR B Silique node 0.696 2
P21 Pod shatter resistance 0.696 2
AL ZS Petal character 0.543 6
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Table 5 Eigenvalue and variance contribution

No.  BHEE PR PRy No.  BEM AAE PRy

Eigenvalue  Percentage/% Cumulative percentage/% Eigenvalue  Percentage/% Cumulative percentage/%
1 5.263 4 19.493 9 19.493 9 1.023 7 3.7914 90.456 5
2 4.562 0 16.896 2 36.390 1 10 0.902 3 3.3420 93.798 5
3 3.528 1 13.066 9 49.457 0 11 0.657 9 2.436 6 96.235 1
4 2.9225 10.824 1 60.281 1 12 0.446 2 1.652 6 97.887 17
5 2.246 0 8.318 6 68.599 7 13 0.330 6 1.224 5 99.1122
6 1.9356 7.168 9 75.768 6 14 0.138 5 0.513 1 99.625 2
7 1.760 7 6.521 1 82.289 7 15 0.1012 0.374 8 100. 000 0
8 1.1814 4.375 4 86.665 1
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THRRIEL SRR LS /0 Y(R6) AT
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Table 6 Composite factor scores of principal component analysis

No. Y(i,1) Y(i,2) Y(i,3) Y(i,4) Y(i,5) Y(i,6) Y(i,7) Y(i,8) Y
N(1) -2.96 0.57 3.32 0.57 -0.87 0.01 -3.59 0.36 -0.32
N(2) 4.81 -1.87 3.32 -2.93 -0.54 1.44 0.50 1.24 1.02
N(3) 1.08 -2.40 -4.00 1.09 -0.04 1.74 -1.68 0.23 -0.67
N(4) -2.22 -0.29 -0.39 -1.75 1.21 0.09 0.18 1.01 -0.65
N(5) -2.71 -1.70 2.02 4.00 0.69 1.31 1.94 0.33 0.20
N(6) -2.37 -1.52 0.16 -1.61 2.24 0.58 0.10 0.29 -0.72
N(7) -0.30 -0.80 -0.13 -0.95 -3.83 -0.47 0.77 -1.64 -0.79
N(8) 2.67 4.28 -0.61 1.22 0.06 3.17 -0.45 -0.80 1.69
N(9) 0.41 -0.09 0.57 1.26 -1.24 -1.55 -0.90 -0.50 -0.02
N(10) 0.97 -1.76 0.44 1.36 -0.67 -0.47 1.42 -0.23 0.11
N(11) 3.33 -0.26 0.66 1.47 2.04 -2.09 0.48 -0.78 1.00
N(12) -1.47 2.92 -2.24 -0.07 -1.76 -0.44 1.57 2.34 -0.08
N(13) -1.27 1.44 0.14 -1.05 -0.35 -0.92 0.32 0.12 -0.19
N(14) 2.60 0.60 -1.49 0.68 0.94 -2.32 -1.22 1.14 0.42
N(15) -1.14 3.95 0.51 -1.60 1.69 -0.24 0.70 -1.69 0.50
N(16) -1.42 -3.07 -2.28 -1.69 0.42 0.17 -0.14 -1.43 -1.50
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Fig.2 Clustering based on principal component
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Table 7 Differences of numerical character in group

HH AR pSi | g R
Numerical character Group | Group Il Group Ill
H=F ] Growth period/d 125.8 +5.68 128.0 +4.36 125.2 +4.66
FH E % Root diameter/cm 1.18 £0.26 1.68 £0.12 1.39 £0.23
k1 Plant height/cm 111.4 £15.28 126.4 +13.05 110.9 +13.28
— K% Number of first branches 6.34 £1.85 9.37 £0.71 6.33+£2.08
AR EE Height of effective branch/cm 48.65 +10.08 58.53 £9.51 34.14 £8.91
FHIE R E Main stem length/cm 37.02 £10.26 52.77 £2.12 27.91 £5.67
EAMA AR EL Number of silique per plant 33.55 +4.16 41.87 +5.54 24.07 £4.60
AR R RS Number of silique per plant 153.5 £48.01 168.6 £59.97 102.2 +£20.89
AR Silique per cm 0.95 +0.21 0.79 £0.11 0.87 +0.11
MR Silique length/cm 4.73 £0.65 3.84+1.48 4.11 +£0.62
MR FERE Silique width/em 0.52 +0.11 0.45+0.18 0.56 +0.13
WK Silique peak length/cm 2.00 +0.94 3.25+1.59 2.14+1.29
3 LRI EL Seeds per silique/grain 17.66 £3.22 14.03 £7.77 15.00 £2.47
T-RiHE 1 000 Seeds weight/g 4.96 +1.11 5.33+0.97 5.52+1.78
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