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Abstract

Using computer systems, the factor and cluster analysis was done to 14 quality traits of 87 rape-
seed germplasm resources. The results showed that the coefficient of variability of 14 agronomic
traits ranged greatly from 6.02% (oil content) to 96.87% (glucosinolate content), which indicated
the diversity of materials was significant. The correlation analysis shows that the effective silique
of main inflorescence is an important trait. It is in significant or highly significant positive correla-
tion with most factors of yield components, and it is in significant positive correlation with plant
height, an effective branch height, effective length of main inflorescence and other plant traits.
Adopting the principal component analysis, 14 traits were divided into 6 principal components,
which accounted for 80.43% of total genetic variations. After 14 quality traits of 87 materials have
been standardized, through cluster analysis, all materials were classified into 5 groups, but 6
groups according to 4 quality traits.
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Table 1. Variations of agronomic and quality traits

=1L BHERERER

PEIR RME RKME ez Rkt PR 5t A Ji
Character Minimum Maximum Range Mean Std. Deviation Coefficient of variability Variance
X1 89.00 189.60 100.6 135.81 25.5331 18.80 651.94
X 5.00 77.00 72 33.04 17.3654 52.56 301.56
X3 5.00 50.60 45.6 8.25 4.7897 58.07 22.94
X4 0.00 28.60 28.6 6.88 4.8763 70.87 23.78
Xs 30.20 79.60 49.4 53.18 10.0315 18.86 100.63
X 29.80 98.60 68.8 59.47 12.9995 21.86 168.99
X7 198.00 1049.60 851.6 340.96 127.8115 37.49 16335.79
Xs 5.08 35.00 29.92 18.44 4.9994 27.11 24.99
X 1.27 5.43 4.16 2.78 0.5499 19.75 0.30
X1o 6.16 3941 33.25 16.51 5.2328 31.69 27.38
Xu 34.50 47.79 13.293 42.02 2.5276 6.02 6.39
X1z 20.39 29.91 9.514 23.81 1.5127 6.35 2.29
Xz 0.09 49.51 49.422 15.50 15.0202 96.87 225.61
Xia 7.60 178.65 171.05 80.48 53.8988 66.97 2905.08

Table 2. The correlation coefficients of different traits in Brassica napus L.

72 2. HEREMERENRX RN

Cf;rfrijéter %4 X2 Xs X Xs Xs X7 Xg Xg X10 Xu X1z X3
Xz 0.818™

Xs 0.057  0.044
X, 0.077 -0.040 -0.031
Xs 0.519™ 0.257° -0.151 —0.291"

-

-

X 0.585™ 0515~ -0.092 -0.069 0.649"

-

X7 0.383" 0.170 0.059 0.832™ 0.020 0.308"

-

Xsg -0.029 -0.097 —0.097 -0.378" 0.143 -0.046 —0.416"
Xeo 0075 0.097 -0.044 -0273° 0152 0.095 -0.223" -0.079

*

X0 0.302™ 0.076 -0.030 0.143 0.261" 0.278"

- *

0.268" 0.539™ 0.326"

*

pen 0.098 0.092 0011 -0.226" 0.104 0.039 -0.223" 0.164 0.252° 0217
X1z 0.168 0156 0.036 0.251° 0.193 0.169 0.342™ -0.115 -0.057 0.094 -0.572"
Xiz 0159 0114 -0.101 0.061 0.076 0.108 0.037 0.162 -0.133 0.068 0.100 0.063

X1 0.206 —0.054 -0.004 -0.076 0.501" 0.245° 0.069 0.182 -0.055 0.186 —0.192 0.374™ 0.487"

“Correlation is significant at the 0.01 level (2-tailed); "Correlation is significant at the 0.05 level (2-tailed).
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Xt 87 YRR IR A 14 MR T 2 00T (R DS REY, 14 MR 12 AN 3 835 80 5 3% K
F, WA FREMEARSE 2 MERZERAEE, WA LERE BT H 7547,

VB 14 ASTEAR 8] B AH OGRS AR L A RFAE o) S0 B, KRR AE B 4R N RTHES (5 4). B1 2 4 T4,
Al 6 MRFIEAA Y RFLTTRR %1k 80.43%, ARG RFTTRRE > 80%AIbRitE, LT LIMEFRE 14 AR A H 7
(15 B, FECAAHZE AR T 2 0 . BT 6 D ER T HORREE . FRAEME ) B STk R R 4G A
FHATHELES T4 30 4 3 P HIH S HARIILF L, 55 1 AR FL R B2 4B 0 58 1 /MER I
J EFTI TR, LR, B RTIE 3 AR Z A B RUR L. T 4 AR AR R, K
GROTHEL BRE AR — KB RS PR LR EEROR, U 6 AN FE XX 5 MERE
B AR TRIEIEFERN, U 6 A3 7R E MR AR R 2 RIS [F B
T = H .

B i AMCER N, EERERA EHE TR 22, H ERITEFR B ER T, )
AR A A PR AN A2 TR B A HE U, 5 R R A AR RO R, TRITA 5 A R R SR
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Ak, R BB RER HK[10].

Table 3. Primary factor loading matrix in Brassica napus L.

7 3. TSR BRI E TR R

% -
PEHR Character ] 2 0 I Factor 7 s G Comﬁﬁfi gree
X1 0.8487 0.0450 —0.3212 —0.0508 0.1646 0.1255 0.8710
Xz 0.6511 0.0587 —0.4759 —0.2368 0.2258 0.1232 0.7760
X3 —0.0506 —0.1181 —0.1592 —0.0942 0.0091 0.9210 0.8991
Xa 0.1395 —0.8176 —0.0747 0.4834 0.0546 —0.1131 0.9430
Xs 0.7015 0.3818 0.1453 —0.2319 —0.1424 —0.1659 0.7605
Xs 0.7932 0.1286 —0.1560 —0.1490 —0.0230 —0.1597 0.7183
X7 0.4868 —0.7410 —0.1503 0.3538 —0.0091 —0.0415 0.9355
Xg 0.0219 0.6051 0.4410 0.3889 —0.0150 0.2144 0.7585
Xo 0.0951 0.4245 —0.3116 0.0428 —0.5487 —0.0923 0.5978
Xio 0.4636 0.2606 0.0766 0.7321 —0.3592 0.1397 0.9732
Xu —0.0333 0.5836 —0.4264 0.3717 0.3148 —0.0281 0.7616
X1z 0.4290 —0.4557 0.4013 —0.2325 —0.3791 0.1250 0.7662
Xi3 0.2939 0.0767 0.4425 0.1500 0.6451 —0.0370 0.7280
X 0.4886 0.0829 0.7119 —0.1026 0.0641 0.0706 0.7720
'FF{iE{H Eigenvalue 3.2592 2.5746 1.7716 1.4166 1.1954 1.0435
T DT (%) 23.28 41.67 54.32 64.44 72.98 80.43
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Table 4. Factor loading matrix after varimax rotation in Brassica napus L.

T4 TSR IR T E A IE R HERE B T AR

PEIR [A]-¥-(Factor)
Character 1 2 3 4 5 6
X1 0.8980 0.1783 -0.0220 0.0962 0.0828 0.1273
X, 0.8351 0.0642 -0.1322 -0.1543 0.0016 0.1822
Xs 0.0135 -0.0215 0.0561 0.0061 -0.0385 0.9454
X, -0.1030 0.9550 0.1004 -0.0360 0.0904 -0.0294
Xs 0.6694 -0.2999 0.2719 0.2602 0.0310 -0.2825
Xs 0.8079 0.0324 0.1300 0.1022 -0.0102 -0.1928
X7 0.2659 0.9048 0.2087 0.0168 0.0414 0.0220
Xg -0.1328 -0.3777 -0.1007 0.7261 0.2457 0.0236
Xo 0.1946 -0.2264 -0.0976 0.2953 -0.6275 -0.1347
Xio 0.2025 0.2444 -0.0341 0.9237 -0.1336 -0.0173
Xu 0.1690 -0.1500 -0.8038 0.2530 -0.0008 -0.0206
X1z 0.1670 0.2011 0.8320 0.0446 0.0032 0.0604
Xis 0.1499 0.0064 -0.0531 0.1479 0.8176 -0.1111
X 0.2197 -0.1859 0.5483 0.3270 0.5216 -0.0975
HF1EME Eigenvalue 2.9098 2.2093 1.8283 1.7752 1.4318 1.1064
23t 5Tk ZE Cumulative Rate (%) 20.7845 36.5651 49.6245 62.3045 72.5320 80.4345

7 ZER R TR 7 ik A ok AL 38 I v 2% R 7 ST B R R 7 Z2 I8 BIdR, R SR D9 IRl 3 R
AL AOHEN o ISR B BRI 6 A IR AT ZEAR K e e IRl 7 AT AR R LA 4. 7 2K e e R 1 3
W55 4006 B8 BT A B AR B, T PR rp B SR O BT A R M, AT RO e A TR
FRECEMYIE . f 4 W, BB 1 BB TR R S — R RO B AR A R R EROR,
LR A — AT 300 B S R 20 B A6 P A 28 R R 2K, WOk IR 15 5 2 BRI TR
A 28093 BCBUR B AT R SR B IR, T HAX P MR 2 ) SRR 2 25 TEAH R, WP SRR 1
% 3 LR TR E A& BN SR EER, MO EARE T 2 4 072 fb B ERerEEON, 1
MO T % 5 EHE TR EEON, SRS R BRI B, SR R 5 6
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Bl FRAEESE N, (H 6 A EB 7 IR AL R AR TR R FF AL

FET7 EMWOR e RE b, B PR AR IEAS AR 2 ORFFAIARME b R 5 18 ELANAR G B RF o, (H R ) %
Fift A FE TR R 2 [ AR A A7 ARG 47 R IR AR, 5 LS RIS IR 78 BRIV AR SRR 7 3 AL B E AT 2 R IA
A ) AL A R e R P B ALL B SRR (11 SRR B BRI 14 MR Promax RHIERE 5 1R AZ 2
R TR 50 6 AT T H AR RS U7 ZE ORI R 45 R, HT A AR ) B A
HA BTN, UL Promax RAZERE (1 3 A 1 AR S LT RO TERE AN 1, SEAT A dh AR Y
SKPRIE DL -

3.4. BT
Xt 87 e R R BEIRNT 14 MR AT PR AT, TSR R RR IREE B D?, ISPk
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Table 5. Factor loading matrix after Promax rotation in Brassica napus L.

72 5. JMSEFR AR Promax $ 32 HEdE E FH TR

PEIR - (Factor)
Character 1 2 3 4 5 6

X1 0.9299 0.1469 —0.0958 0.0275 0.0935 0.1534
X, 0.9363 —0.0073 -0.1807 —0.2400 0.0352 0.1866
X3 0.0793 -0.1377 0.1447 0.1309 —0.0518 1.0126
X4 —0.1455 1.0078 0.0481 0.1057 0.1220 -0.1052
Xs 0.6047 —0.2955 0.2251 0.1008 —0.0309 -0.2132
Xs 0.7950 0.0218 0.0642 —0.0183 —0.0300 -0.1662
X7 0.2228 0.9286 0.1504 0.1149 0.0519 —0.0234
Xg -0.2616 -0.2791 -0.1257 0.7486 0.2062 0.1142
Xo 0.1420 -0.2270 —0.0406 0.3114 —0.6685 -0.1002
X1 0.0115 0.3614 -0.0698 1.0478 -0.1842 0.0540
Xt 0.2226 -0.0862 —0.8634 0.2683 0.0871 -0.0414
X1z 0.0657 0.1555 0.8636 0.0296 -0.1047 0.1195
X3 0.1356 0.0843 -0.1871 0.0565 0.8513 -0.1028
X1 0.1037 -0.1517 0.4918 0.2185 0.4409 -0.0095
HFHEE Eigenvalue 3.0780 2.3296 2.0457 2.1507 1.5597 1.3086

(UOGMA)EAT R, TR 1o IE LAl AL, 0k 87 4oy M i B8 4> J9 5 ANt AhiE. 55 1 /N5
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FaFREE 1 (L AN EFR): 415
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TS SRR R IRRE B D?, FIZE TV (UOGMAYEIT R, BRI 2. K 2 aTkn, e 87 4
TSR R 6 A A it 6 KISMBIEEN 4 AR IFISMES T 7. W 7 RIE 2 0]
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51 SREREAE 17 AN, SR PRI AR, B FEE KT SR

S50 SEHFEHE 1 AN, HURFIE S i i

IV RBEAHE 3R, FHEHRA R

5V ERBASE 13 AN, HARHER B S R, S REE:
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Figure 1. Cluster analysis tree of 87 Brassica napus L. in 14 traits
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Figure 2. Cluster analysis tree of 87 Brassica napus L. in 4 quality traits
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Table 6. Character-value means of each group

6. BABMRTIE

RN FRE FEREN KRN FERE IV ESEAY FIME
Character Group | Group Il Group 111 Group IV Group V Mean
X1 133.91 127.60 163.80 177.20 145.80 135.81
Xz 32.34 33.60 30.80 47.60 47.40 33.04
X3 7.69 6.60 9.00 9.40 50.60 8.25
Xa 6.28 3.20 7.80 25.87 1.60 6.88
Xs 53.35 50.40 62.60 48.27 47.60 53.18
Xe 59.24 51.80 68.20 66.27 56.80 59.47
X7 321.85 250.20 392.00 881.40 307.60 340.96
Xs 18.66 13.34 35.00 10.21 13.95 18.44
Xo 2.78 5.43 2.88 2.04 2.67 2.78
X0 16.22 18.12 39.41 17.93 11.46 16.51
Xu 42.29 39.69 39.65 36.20 42.25 42.02
X1z 23.63 24.68 25.20 27.45 24.69 23.81
Xis 15.56 0.71 4.09 25.94 5.94 15.50
Xia 79.42 17.03 119.12 114.09 91.01 80.48

Table 7. Quality-value means of each group

77 BEBRERTRFE

PR IR FHEN PR K IV ES AV I VI e
Character Group | Group Il Group 11 Group IV Group V Group VI Mean
& (%)
Oil content (%) 41.97 44.15 47.79 37.29 40.65 34.50 42.02
= A~ 5L
&R A E(%) 23.69 22.76 20.39 23.43 25.53 29.91 23.81

Protein content (%)

SR gEey A L
ﬁ%.‘ H E(%) 4.45 34.50 16.67 35.34 29.28 27.53 15.50
Erucic acid (%)

ST NIY e
Bt & Bt (umol-g) 57.90 96.79 36.23 81.73 149.61 119.84 80.48
Glucosinolate (umol-g™)

VIR LA A, iRz, SRR, TR, TS ER, e 2R A RS ER
e (HAEMSE M EZEALE A, HUCRYPAER . mEAPHIEV R, HRE SRR AE
FARRL B AASE R (i S SRR M EA R, BRAFEA R R I PUTERE TR

B M

K AR 3 4 (31201148) I 1 44 RHE BRI H (132102110111) % ).
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