23 3 Vol.23 No.3

2004 8 SOYBEAN SCIENCE Aug. 2004
1,2 2
(1. , 110161; 2. , 110034)

KA ZRDDANTARE DI T ARLT 10 AR S AP £ LM X APy & 5t R &
P, REK Sob Avey) £ A Y IRTE L E w2 B RE R MR T HBE T RABRRE
AF3 AR RAZELE F RGP LaR 2 E2FREE, & i MEAKSZHA
B AL ARG R AR ERRE, A A R K, Ak e 2 A P RAG SAEAR AR K 2 RS
DA FRRE AT TR AR TR BK oo A6 8y 5 A%t F T k.
K By TR R ELHT

S 565. 101 A 1000—9841(2004)03— 0178— 06
[4=7] .
, 10
. [1]
50 . 6
. 1
2 74
. 1.1
8 29
. B g9 (CK). 31¢( )\ 8157.
” ” . 6 1¢( 88
11 . —A). 2( 88— 8). 3( 88—9).
6 » Zhang 11. 13.
a . 14, 15
. 1.2
:2004— 01— 12
: (20031008) ? ? (1031020— 3—02)

(1968—), s s . . E— mail; zhangyvge @sina, com



3 179
. , s 13
. » 3 . 6 .
. 10m.  0.6m. 36 m”,
1m. 2
s 120000 — 150000
/hm’, 30 t/hm’s 187 kg/ 2.1
hm?, KCI 75 kg/hm?, . .
2003 5 9 ,6 10 » 6 15 C D.
1500 7 29 8 10 ’
15 kg/hm’ .10 . . . .
1.3 . s
. ( )\ ,
SPSS . N ’ o
. . . . . 3
1
Table 1 Biological characters of soybean varieties
(D Cem) (em) ) ) ) ) ) () (g)
Varieties  Days of Plant Height No. of nodes No. of No. of pods No. of seeds No. of seeds Seed weight 100— seed
growth  height of pod inmain stem branches per plant per plant per pod per plant weight
29 133 78.3 16. 1 17.9 3.2 75.7 128.6 1.7 29.6 23.1
31 127 92.5 13.8 22.3 2.7 92.2 161. 6 1.8 28.8 17.9
8157 132 88.1 17.6 17.5 4.8 96.5 159.3 1.7 37.8 23.7
1 114 81.3 14.6 20. 4 1.9 46.7 114.7 1.6 22.6 19.7
2 114 91.2 14.0 22.0 1.2 59.8 84.4 1.4 16.5 19.6
3 113 88.0 14.2 22.2 2.5 87.4 131. 1 1.6 25.0 18.9
10 127 112. 8 11.5 25.1 2.7 73.6 138.3 1.9 28.6 20.7
11 128 109.0 12.6 21.3 2.1 64.7 135.9 2.1 27.3 20. 1
14 128 104.7 16.2 24.2 3.1 80.0 129.2 1.6 19. 4 15.0
15 132 91.3 19.1 19.5 3.6 82.7 163. 1 2.0 35.7 22.1
29 128 95.3 13.6 13.8 3.7 125.0 246. 1 2.0 26.0 25.6
31 127 115.0 14.0 18.0 1.8 56.2 103.6 1.8 26.0 17.8
8157 126 106. 0 16.5 17.8 5.3 141.3 298.0 2.1 37.0 25.1
1 111 110.0 13.9 17.0 0.0 34.8 76.0 2.2 16.0 20.6
2 111 116.0 14. 8 21.0 0.5 40. 6 86.0 2.1 17.0 20.5
3 121 110.0 14.5 20.0 1.0 40. 1 90. 4 2.3 20.0 21.5
10 126 123.0 12. 6 20. 8 1.6 61.8 131.2 2.1 20.0 22.4
11 126 123.0 13.2 17. 8 1.0 39.4 110.5 2.8 28.0 22.1
14 126 124.0 14.4 18.7 1.0 52.0 128. 8 2.5 18.0 17.2
15 127 118.0 14.5 19.0 2.0 69. 2 157.2 2.3 26.0 25.0
8157. 15 29, 3 1. 2 3;
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Table 2 Principal analysis for biological characters of soybean varieties
Initial eigenvalues Extraction sums of squared badings Initial eigenvalues Extraction sums of squared badings
Comp- Comp-
onent onent
Total % of Cumul T otal % of Cumul Total % of Cumul Total % of Cumul
variance  ative % variance  ative % variance  ative % variance ative %
1 6.124  47.110 47.110 6.124  47.110 47.110 1 7.459  57.373 57.373  7.459 57.373 57.373
2 2.343 18.022  65.132 2.343 18.022  65.132 2 2.346  18.043 75.416  2.346 18.043 75.416
3 1. 660 12.773  77.905 1. 660 12.773  77.905 3 1.490  11.459 86.875 1.490 11.459 86.875
4 1. 161 8.928 86. 833 4 0. 688 5.289  92.164
5 0.900 6.923 93.756 5 0. 420 3.227  95.391
6 0. 373 2. 868 96. 625 6 0. 362 2.784  98.176
7 0.291 2.236  98.861 7 0. 194 1.491  99. 666
8 0. 109 0.836  99.696 8 0.036 0.277  99.943
9 0.039 0.304  100. 000 9 0. 007 0.057  100. 000
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Table 3 Principal component matrix for biological characters of soybean varieties
Principal component
1 2 3 1 2 3
Seed weight per plant 0.928 0.174 0.218 0. 854 0. 000 0.312
Yield 0.916 0. 000 0. 128 0. 820 0.216 0.417
No. of branches 0. 861 0. 000 0. 000 0. 963 0. 200 0.111
No. of seeds per plant 0. 827 0. 470 0. 000 0. 955 0.222 0. 000
No. of pods per plant 0. 684 0.254 —0.291 0. 956 0.224 0. 000
Height of pod 0. 684 —0.433 —0.401 0. 297 0.762 0. 387
No. of nodes —0. 664 0. 628 —0.310 —0.582 0. 000 0. 646
No. of purple seeds —0.634 0. 198 0. 548 0. 666 —0.634 0. 286
100— seed weight 0.617 —0.298 0.533 0. 659 0.334 —0.123
No. of brown seeds 0.571 0. 109 —0.568 0. 764 —0.616 0. 126
Plant height —0.280 0.901 0. 000 —0.529 —0.518 0. 641
No. of seeds per pod 0. 460 0.691 0.223 —0.812 0. 296 0. 301
No. of pest—bitted seeds 0.474 0. 000 0.539 0. 690 —0.568 —0. 146
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Fig. 2 Dendrograms of soybean varieties using squared Euclidean distances
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Table 4 Correlations of soybean yield to its biological characters
(d Cem) Cem) () () () () () (g) (g)
Days of  Plant Height No. of No. of No. of pods No. of seeds No. of sseds Seed weight  100seed
growth  height of pods nodes branches per plant per plant per pod per phnt weight
Yield 0.914 " * —0.078  0.583 —0.549 0.849 " " 0.614 0.708 " 0. 465 0.847 " 0. 627
Yield 0.677 " —0.245  0.480 —0.242 0.859 " 0829 "  0.855"" —0.017 0.752" 0. 643

: K, XX 0. 05
N
4.
« »
)
’
’
’
’
H
’
9
’ ’
13 »”
’
N
’
3,

0.01

*, % % are significant at 0. 05 and 0. 01 levels

b

b ~
(13 2
b
[13 2
b
b o
b
b
1 . . .
1. , 1991, 10(1); 10-16.
2 . . . 1L
(7. ., 1994, 12 (D: 37
41.
3 , . [J.

, 1998, 24(3).325332.

4 Zhang J, Arelli PR, Skper DA, et al. Genetic diversity of soybean

germplasm resistant to Heterodera glhyines [ ] - Euphytica 1999,
107: 205-216.

5 , . 0.
. 1994, 16(4); 36:45.
6 , . ) (.
. 1999, 14(4); 11-15.
7 : 1l
, 1998, 26(2); 20-24.
8 ) [M]. : . 1999, 12-102.
9 ) . . 1996,

1. 40-41.



183

A COMPARATIVE STUDY ON BIOLOGICAL CHARACTERS OF SOYBEAN VARIE TIES
USING PRINCIPAL COMPONENT ANALYSIS AND CLUSTER ANALYSIS

Zhang Yuge"? Hu Xubin®

(1. College of Land and Environment, Shenyang Agricultural University, Shenyang, 110161;
2. Shenyang Agro — technique Extension and Service Center, Shenyang, 110034)

Abstract The adaptability of 10 soybean varieties in Shenyang region of Liaoning province was studied using
principal component analysis and cluster analysis. The results showed that the main biological characters of soy-
bean varieties could be divided into plant individual factors plant shape factors and factors related to plant dis-
eases and insect pests through principal component analysis. The differences of soybean yields among each group
were significant as clustered into 3 groups. Varieties with high yield had comparatively more effective branches,
number of pods and number of seeds per plant, heavier of seed weight per plant and longer of growth periods
while their plant heights were shorter and nodes in main stems were less. Principal com ponent analysis and clus-
ter analysis were proven to be effective statistical methods in selecting soybean varieties in a specifically region.

Key words Soybean ( Glycine max L. ); Principal component analysis; Cluster analysis
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