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100 B. japonicum 113 2
.3 3m, 0. K 0.4m( ),0.¥K 0.5m( ),0. K
04m( ) 4 s 5 8
; , 5 )
~ ~ ~ 5 N 20 ’
1
Table 1 Cultivars tested
Source
Type To tal
Hubei Hunan Jiangsu  Guangdong  Zhejang Fujian Y unnan
Spring 32 9 12 2 7 0 0 62
Summer 90 1 8 13 0 0 1 113
Autumn 0 3 0 0 12 10 0 25
Total 122 13 20 15 19 10 1 200
o L (g/ )2 (8):3 (em); 4 ( /7 1S
(/7 »e C /7 )i C 7))
: 8. ; 9. ; 10
: 11 ( /7 )12 (g/ );13 (g/ ); 14
(mg/ ); 15 (% ); 16 ((mg/ )
o 13- 2, ,
4 C 4 28 : 40 \ \
Peoples Bl , ( ) (
)
(mg/ )= -
(% )= / X100
( 0.

S5ml, 1.,0/0. 05=<. 20),

“ mele/ml
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L . .
(2 ;
. , . > > ,
N N s
43 66 87, 15 26 16, 24 25 39
, 50. 1 74 128. 6, 34.8 60.9 98 9, 44.2 50.5 94. 4
R N N N N
e ( ), (47.3)> (2L 7> (14.0),
200 ) 58( ) 35( ) (¢/ ), (0.243)> (0.192)>
(0. 060), 1550 ) 0.425( ) 0.274( ) \
2 .. (1= 7) (8- 10) (11- 16) )
Table 2 ldentification of spring, summer and autumn soybeans for agronomic(1- 7),
phenological (8- 10) and symbiotic (11— 16) characters
1 2 3 4
Type a b a b a b a b
Spring 4. 84 810 12.73 11. 70 41. 10 64. 60 13.20 8 60
Summer 10. 07 18 50 14.52 26. 70 74. 40 188. 80 19. 67 22.20
Autumn 8 65 11. 50 21.35 34. 60 41. 82 32. 80 13. 00 5. 40
5 6 7 8
Spring 3.2 4.6 1.5 8 4 30. 9 61. 6 44.2 24. 0
Summee 4.7 9 4 9.7 140. 5 79. 5 205. 4 50. 1 43. 0
Autumn 3.8 8 8 3.0 80 28. 8 48 2 34.8 15.0
9 10 11 12
Spring 50. 5 25.0 94.4 39.0 21.7 58.0 0.192 0. 425
Summer 74. 0 6.0 128.6 87.0 47. 3 200. 6 0.243 1. 550
Autumn 60. 9 26.0 98.9 16. 0 14. 0 35.0 0. 068 0.274
13 14 15 16
Spring 3. 81 6. 68 103. 31 202 20 43. 25 10. 25 315.15 548. 95
Summer 13. 35 34. 8 357.94 900. 76 45. 80 12. 72 735.07 1268. 85
Autumn 11. 56 18 30 433.19 530. 17 46. 57 6. 38 625.56 851. 26

ko,

Average value;

b

>

Difference= maximum— minimum

>
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3
Table 3 Overall characters of some representative cultivars
1 2 3 4 5 6 7 8
Type Cultivar
8905 45 16.9 29.0 10. 6 32 L4 18.8 37
48 16.6 33.6 11. 8 34 0.0 20. 4 43
o 43 16.0 33.2 11. 2 22 0.4 16.2 34
Spring 63 14.3 54.8 15. 6 32 26 34.0 51
33 28 16.6 24.0 84 L2 0.8 12.0 34
9 10 11 12 13 14 15 16
8905 46 82 14.6 0. 34 212 727 49. 00 352. 8
51 93 8.4 0. 28 3.06 77. 4 43.20 3317
_ 48 81 18. 8 0 16 L 81 57.0 45.54 313.5
Spring 46 97 28.2 022 7.78 22.5 43.14 434.7
33 48 81 16. 4 0 33 L 74 60. 38 47. 46 2125
1 2 3 4 5 6 7 8
12.3 18.6 55.2 15 4 26 22 49.6 42
84 17.6 56
Summer 3137 27.5 142. 6 28, 4 48 21.4 86.8 66
14. 8 18.0 95.4 26, 4 50 42 60. 8 62
3 71 11.3 88.8 19. 0 40 12.0 81.0 62
9 10 11 12 13 14 15 16
78 125 34.6 0. 21 9.1 2%6. 3 45. 14 888. 1
93 149 238. 8 0. 44 33.8 804.0 48.09 646. 3
) 3 101 172 103. 4 0. 38 35.2 668. 0 43.21  946.67
Summer 70 132 75.0 0.28 28,3 860. 3 44.03 10410
3 74 159 100. 0 0. 47 31 1 600. 2 45.59 517. 6
1 2 3 4 5 6 7 8
7.0 17.2 30.2 1L 6 22 Lo 25.0 33
71 1L 7 25.7 47.2 12. 8 3.0 L2 27.4 34
121 28.9 55.2 15 4 3.0 26 27.8 33
Autumn 12. 8 27.4 63.0 14. 4 50 L6 29.8 37
13 6 39.0 41.8 12.0 26 Lo 21.4 34
9 10 11 12 13 14 15 16
58 95 12.2 0. 095 10. 9 395. 1 45.75 512 4
71 64 102 37.6 0. 280 13. 5 227.5 47. 69 892, 7
64 101 30.0 0. 200 10. 4 403. 5 44. 90 868. 8
Autumn 62 103 9.2 0. 032 12 8 510.7 46. 40 474.9
69 107 32.4 0. 150 14. 6 638.0 50.00 1089, 4
> 2
,
(p<0.05), (p<0.01),
. (G C » 71C ) 3).

ntslll6
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4 NN . (11- 16) (1= 7) (8- 10) (1)
Table 4 The correlation between soymbiotic characters (11- 16) and agronomic(1- 7) /
phenological( 8= 10) characters of spring, sum mer and autum n soybeans
Type 1 2 3 4 5 6 7 8
11 - 0 302 0. 316 0. 309
12 0. 272 0.413 * - 0. 275°
13 0. 266 -0 347 * 0. 577 * 0. 482 * 0.501 * 0. 287 0. 463° 0. 741 *
Spring 14 0. 325 0. 489 * 0. 426" * 0.476 * 0. 391 * 0. 423 * 0. 654 *
15 - 0.430 *
16 0.712 *
Type 9 10 11 12 13 14 15 16
11 0. 301
12
13 0482 °
Spring 14 0.477 * 0.923 *
15 - 0.287 " -0.353 "
16
Type 1 2 3 4 5 6 7 8
11 0.193" 0258° 0363" 0 317" 0.257"  0.197" 0. 596 *
12 0 149 0. 294 * 0. 249 *
13 0.280 * 0 311 * 0. 575 * 0. 475" * 0.240 0. 388 * 0.348 * 0. 600 *
Summer 14 0.339 * 0. 232 ¢ 0. 562 * 0. 427" * 0. 158 0. 152 0. 280 * 0523 *
15 - 0. 169
16 0.573 * 0. 247 * 0. 167 0. 267 *
Type 9 10 11 12 13 14 15 16
11 0.398 ° 0.635 "
12 0.243 ° 0.295 * 0. 404 "
13 0.376 © 0. 651 ° 0. 559 "
Summer 14 0.287 °  0.54F* 0483 " 0.143 0.784 *
15 - 0.195
16 0. 192 0. 150 0.245 ° 0.219 " 0. 150°
Type 1 2 3 4 5 6 7 8
11 0.576 *
12 0. 571 * - 0. 40T
13 - 0.406
Autumn 14 0. 533 - 0.509
15
16 0.914 * 0. 478 0.398
Type 9 10 11 12 13 14 15 16
11
12 0. 920 "
13 0. 46T 0. 403
Autumn 14 0. 39T 0.656 ~
15
16 0. 489 0. 455 0. 447 0. 404
P= 005 * * P= 0.0l n= 60 (spring) . n= 110 (summer) . n= 25 (autumn)

o

( 82 )

(49. 6 )
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Table 5 Nodulation and N, fixation by the three types
mg / %o *mde/ml
T Cultivars / g/ N, - fix ed N,- fixation Ureide
pe tested Nodules /pl ~ Top weight /pl mg /pl % " mole/ml
Spring 16 27. 3 L. 04" 14. 00 330 Lor
1992 Summer 29 36. 9 L. 70° 49.41° 64. O 214
Autumn 5 47. 2 34 59. 9% 7L O L 40
Spring 16 24. 0 0.97> 17.77 35. 3 0. 87
1993 Summer 20 29. O L. 64 41. 74 45. 1 L. 46
Autumn 6 34. 0 215 55. 47 57. 0 L 32
ab p= 0.05 ; Significant difference at p= 0. 05.
(5 (p <0 05)
. . = > = >,
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100 , (p<0.05)
(p<0O1) . ( 6 ,,
. 71 .
6 . .
Table 6 Symbiotic characters of representative cultivars from spring,

summer and autumn soybeans

%
/ g/ mg/ N,- fixation P mole/ml
Type Cultivar . . .
Nodules /pl Top weight g /pl N,- fixed mg /pl % Ureide mole /ml
35 1.23 21. 83 50.0 0.95
46 1.83 55.50 72.0 2.59
Spring
51 1.84 54. 17 71.2 2.54
62 2.31 91. 43 81.0 4.09
43 2.65 99. 03 82.0 2.65
Summer
3 35 2.25 147. 05 85.1 2.90
52 2.50 73.33 77.0 1.33
71 50 2.08 52.33 711 1.86
Autumn
22 1.89 49. 43 70.0 1.82
2
( 7) 2 2
o o
7 (r)
Table 7 Correlation coefficients of symbiotic characters
Nodules N> - fix ed Ureide
Top weight 0. 8053 * 0.9259 © 0. 5936 °
Nodules 0.7772 * 0. 5667
N2 fixed 0.7259 "
* 1= 0.4809 (p= 0.05,n= 40) * * = 0.5869 (p= 0.01,n= 40).
[1] , 1990, s ,(4): 38 42
(2] , , 1992, . L(1): 3 4
[3] , 1989, , , 8(1): 89~ 95
[4] , 1979, - . 2 (2): 60~ 62
[51. Peoples. M. B. etal. 1989, Methods for, Evaluating Nitrogen Fxation by Nodulated. Legumes in the Field,
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Tamworth, N. S W. Australia
[6] Zhang Xuejiang and Jiang Mulan. 1993, Breeding Soybean for Improved N,— Fixation. in Current Develop—
ments in Soybean— Rhizobium Symbiotic Nitrogen Fixation ( Ed. Dou Xintian). Heilongjiang Science &

Technology Publishing House, 85~ 102

IDENTIFICATION AND EVALUATION OF GERMPLASMS FROM
DIFFERENT SOYBEAN TYPES FOR SYMBIOTIC N-FIXATION CHARACTERS

Xu Qiaozhen Zhang Xuejiang Jiang Mulan Li Zhiyu
(Oil Grops Research Institute, CAAS Wuhan 430062)
Abstract

Through identification and evaluation of 200 accessions by field experiment and 100
of 200 accessions by greenhouse experment for agromomic, phenological and symbiotic
characters. The results indicated 1). Significant differences (p <0. 05) were present in
nodulation and N2—fixation by both different soybean types and different cultivars.
These suggested it is possible that soybeans can be selected for improving nodulation
and N2 fixation. 2). Correlations were significant (p< 0. 05) not only among symbiotic
characters themself, but also between symbiotic characters and agronomic /phenological
characters. The correlation may provide scientific data for researches in genetic and
physiolgical bases for improving N2 fixation and high yield under different condition of
seasons and cropping systems in Southen China. 3). On the whole, the three soybean
types were summer> autumn> spring in parameter variations of agronomic, phenologi—
cal and symbiotic characters. It may be complement for genetic diversity and classifca—
tion of soybeans. 4). Some better cultivars of spring, summer and autumn soybeans
have been evaluated which can be used in production and research.

Key words Soybean germplasm; Agronomic character; Phenological character;

Symbiotic character



