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Table 1 A verage performance of F seed yield he terosis in soybean (The first yield test)
0 9 %) F, (kg/ hm?)
e High parent heterosis( %) Mid— parent heterosis(%)  CK heterosis( %) Fiseed yield (kg/ hm?)
Location
Noo Mean Range Mean Range Mean Range Mean Range
Jiamusi 97 22.0 —30.1~84.3 34.0 —16.7~95.4 49.1 —5.6~99.6 3577 2459 ~ 5202
Jiwzhan 218 —1.4 —60.1~69.2 7.6 —54.4~78.0 5.6 —41.1~78.1 3232 1650 ~ 5025
Gongzhuling 280 12.2 —44.8~118.4 27.4 —33.4~121.7 1.8 —38.1~-95. 1 2777 1372~ 5434
Tieling 252 —7.8 —76.4~61.8 7.9 —70.1~107.6 12.6 —63.1~170.5 3206 1217~ 5503
Jinan 173 —13.2 —66.7~97.8 0.6 —63.3~102.9 —2.7 —66.1~109.6 2354 975~ 5700
Zhengzhou 188 —3.7 —54.8~101.6 9.1 —47.7~111.2 7.2 —44.2~82.7 3283 1628 ~ 5518
Fuyang 118 73.7 —18.4~182.0 96.9 4.4~250.2 44.7 —28.0~98.7 3513 1770 ~ 5540
Total 1326 6.8 —76.4~182.0 21.0 —70.1~250.2 11.9 —66.1~170.5 3073 975~ 5700
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Table 2 Percentage of Fy seed yield heterosis in different crosses
% %)
=20%
. . 0 <o (O
. High parent heterosis( %) CK heterosis(%) HPH and CKH=20%
Location o (7]
Na <0 0—10 10—20 20—30 >30 <0 0—10 10—20 20—30 >30 Cross Percentage
number (%)
97 13 19 20 10 35 1 3 7 10 76 46 47.4
Jiamusi (13.4) (19.6) (20.6) (10.3) 36. D 1.0 (3. D (7.2)  (10.3) (78.3)
218 120 47 24 15 12 94 45 31 21 27 16 7.3
Jiuzhan (55.00 (21.5 110 (6.9 (5.5 @3.1D (20.6) (142 (9.6 (12.3)
280 91 43 48 39 59 135 61 35 24 25 24 8.6
Gongzhuling (32.5) (15.3) 7.1 (13.9 (@1.D 8.2 (21.8) (12.5) (8.6 (8.9)
252 159 39 23 11 20 95 33 34 27 63 27 10.7
Tieling (63. 1) (15.4) 9. D (4.3) (7.9 @7.1D 3.1 (13.5 (10.7 (25.0)
173 120 16 12 9 16 107 15 17 12 22 17 9.8
Jinan (69.00 (9.2 (6.9 (5.2 (9.2 6L..®» &7D (9.8 (6.9 U2.7D
188 122 24 13 10 19 87 26 21 15 39 20 10. 6
Zhengzhou (64.8) (12.7) (6.9 (5.3) (9.2) @6.2) (13.8) (1. (7.9 (20.7D
118 3 1 7 5 102 7 4 9 14 84 93 78.8
Fuyang (2.5 0.8 (5.9 (4.2) (86.4 (5.9 (3.4) (7.6) (11.8 (71. D
1326 628 189 147 99 263 526 187 154 123 336 243 18.3
Total (47.3) (14.3) 11L.D) (7.4 (19.8) 39.6) (14.1) (11.6) (9.3) (25.3)
Note: The upper numbers are cross ones and the data in parenthesis is percentage of the crosses
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Table 3 Heterosis influenced by parental origin in soybean
(%) High parent heterosis( %) (%) CK heterosis( %)
Location Cross pattern Cwoss No. <0 0—10 10—20 >20 Mean <0 0—10 10—20 >20 M ean
X 27 3 6 3 15 23.7 0 2 0 25 46.2
Jiamusi X L (11. 1 (22.2) (11. 1D (55.5) (0. 0) (7.4 0.0 (925)
( )X 60 9 11 17 23 19.5 1 1 6 52 49. 1
L(DX1 (15.00 (18.3) (28.3) (38.3) (1.7 (1.7 (10.0) (86.6)
X 10 1 2 0 7 35.1 0 0 1 9 57.0
CXF (10.00 (20.00 (00> (70.0) 0.00  (0.00 (10.00 (90.0)
X 30 18 3 7 2 —3.7 17 4 3 6 —1.3
Jiuzhan XL (60.0) (10.00 (23.3) (6.6) (56.7) (13.3) (10.00 (20.0)
( X 161 88 39 13 21 —1.4 69 36 22 34 5.7
L(DX1 (54.6) (24.2) (@& 1) (13.0 (42.8) (22.3) (13.7) (21 1)
X 27 14 5 4 4 0.6 8 5 6 8 12.7
CXF (51.8) (18.5) (14.83) (14.8) (29.6) (18.5) (22.2) (29.6)
X 45 21 7 11 6 2.4 23 13 4 5 —3.0
Gongzhuling XL (46.6) (15.5) (24.4) (13.3) (51.1 (28.8) (8.9 (1. 1)
( X 130 47 20 24 39 8.5 66 27 13 4 2.6
L(DX1 (36. 1) (15.4) (18.5 (30.0) (50.8) (20.7) (10.00 (185)
X 105 23 16 13 53 20. 8 46 21 18 20 2.9
CXF (21.9) (15.2) (12.4) (50.4) (43.8) (20.00 (17.1) (19.0)
X 117 78 20 9 10 —10.0 43 22 8 4 6.3
Tieling XL (66.6) (17.1) (1.7 (8.5 (36.7) (18.8) (6.8 (37.6)
( X 78 38 14 12 14 0.6 37 9 17 15 11.7
L(DX 1 48. 7 (17.9 5.4 17.9) 47.4 (1.5 (@218 (19.2)
26.9 X 57 43 5 2 7 —14.9 15 2 9 31
CXF (75.4) (8.7 3.5 12.2) (26.3) (3.5 (15.8) (54.3)
X 50 34 5 3 8 —15.6 30 1 8 1 3.1
Jinan XL (63.00 (10.00 (60) (16.0) (60.00 (2.00 (16.00 (220)
( X 97 68 9 6 14 —11.6 62 9 7 19 —6.5
L(DXT1 (70. »  (9.2) (6.2) (14.4) (63.9)  (9.2) (7.2)  (19.6)
X 26 18 2 3 3 —13.2 15 5 2 4 0.3
CXF (69.2) (7.7) 1.5 11.5 (57.7 (19.2) (1.7  (154)
X 97 70 9 5 13 —7.4 46 14 10 27 6.0
Zhengzhou XL (72. D (9.2) (5.2) (3.4 (47.4) (14.4) (10.3) (27.8)
( X 91 52 15 8 16 0.1 41 12 11 27 8.6
L(DXT1 (57.1 (16.4) (88) (17.6) (45.00 (13.2> 12. D Q9.7)
X 366 224 50 38 54 —5.5 159 56 33 118 6.9
Total XL (61.2) (13.7) (10.4 4.7 (43.4) (15.3) (9.00 (322)
( )X 617 302 108 80 127 1.6 276 94 76 171 8.5
L(DXT1 (48.9 ((17.6) (12.9) (20.4) 44.7) (15.2) 12.3) Q7.7)
X 225 99 30 22 74 6.1 84 33 36 7 12.3
CXF (44.00 (13.3) (9.8) (32.8) (37.3) (4.7 (16.0 (32.0

’

Note: The upper numbers are cross ones and the data in parenthesis is percentage of the crosses

L: Local variety or ling I: Variety or line introduced from other regions in China; C: Chinese variety or lineg F: Variety or line in-

troduced from foreign countries.
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Table 4 Heterosis influenced by difference of parental growth period in soy bean

[GID) %) High parent heterosis( %) (%) CK heterosis( %)
Location Difference of parental Cross No.
grow th period(days) <0 0—10 1020 >20 Mean <0 0—10 10—20 >20 M ean
0 ~10 57 9 13 12 23 18.2 1 2 4 50 47.1
Jiamusi (15.7) (22.8) (21.00 (40.3) (1.7 (3.5) (7.00  (87.7)
=11 40 4 6 8 22 27.5 0 1 3 36 53.2
(10.00  (15.00 (20.00 (55.00 (0. 0) (2.5) (7.5  (90.0)
0 ~10 215 118 47 24 26 —1.3 93 44 31 47 5.7
Jiuzhan (54.8) (21.8) (11.1 (12. D (43.2) (20.4) (14.4) (21.8)
=11 3 2 0 0 1 —10.2 1 1 0 1 0.4
(66.6) (0.0) 0.0) (33.3) (33.3) (33.3) (0.00 (333)
0 ~10 171 58 29 35 49 11. 4 82 42 22 25 1.2
Gongzhuling (33.9) (16.9) (20.4) (28.6) (47.9) (24.5) (12.8) (14.6)
=11 109 33 14 13 49 13.2 53 19 13 24 2.8
(30.2) (12.8) (11.9) (44.9 (48.6) (17.4) (11.9 ((220)
0 ~10 160 107 21 10 22 —10.2 61 21 18 [¢0) 14.9
Tieling (66.8) (13.1) (6.2) (3.7 (38.1) (13.1) (11.2) (37.5)
=11 92 52 18 13 9 —3.7 34 12 16 30 8.6
(56.5) (19.5) (14.1 (9.3 (36.9) (13.00 (17.4) (326)
0 ~10 171 120 16 10 25 13.6 106 15 17 33 —2.7
Jinan (70. O (9.3) (5.8) (14.6) (61.9 (8.7 (9.9 (19.3)
=11 2 0 0 2 0 13. 8 1 0 0 1 13.6
0.0 (0. 0) (100) (0.0 (50.00 (0.0 (0.0  (50.0)
0~5 182 120 23 13 26 —4.7 86 26 20 50 6.1
Zhengzhou (65.9 (12.6) (7.7) (14.3) (47.2) (14.3) (10.9 (27.5)
6 ~ 10 6 2 1 0 3 26.0 1 0 1 4 39.7
(33.3) (16.6) (0.0 (50.0) (16.6) (0.0 (16.6) (66.7)
0~5 113 3 1 7 102 73.0 7 4 8 A 43.9
Fuyang (2.6) 0.9 (6.2) (90.2) (6.2) (3.5) (7.1 (83.2)
6 ~ 10 5 0 0 0 5 91.0 0 0 1 4 63.5
(33.3) (16.6) (0.0) (50.00 (16.6) (0.0) (16.6) (66.7)
0 ~10 1080 537 151 111 281 6.3 437 154 122 367 11.6
Total (49.7) (13.9) (10.3) (26.0) (40.5) (14.2) (11.3) (339)
=11 246 91 38 36 81 8.9 89 33 32 R 13.2
(37.00 (15.4) (14.6) (32.9) (36. 1) (13.4) (13.00 (37.4)

Note: The upper numbers are cross ones and the data in parenthesis is percentage of the crosses
5 Fi
Table 5 Average performance of F| seed yield heterosis in soybean (The second yield test)

% (€Z9) >20% Fi (kg/ hm?)

High parent heterosis( %)) CK heterosis( %) HPH and CKH=>20% Fiseed yield(kg/ hm?)
Location Cross No. %)

Mean Range Mean Range Cross amount Proportion(%) Mean Range
Jiamusi 16 31.5 7.9~66.1 23.2  —6.1~56.9 6 37.5 3208 2194~3777
Jiuzhan 41 17.8 —31.9~69.2 31.7 —7.0~88.6 10 24.4 4123 3307 ~ 5007
Gongzhuling 40 18.5 —6.1~75.7 22.3 —99~110.5 6 15.0 3310 2605 ~ 4568
Tieling 33 33.1 16.7~61.8 6.9 —27.4~39.8 7 21.2 3135 2406 ~ 4357
Zhengzhou 46 19.6 —25.0~101.6 20.2 —7.7~6l.1 10 21.7 3949 2935~ 5571
Total 176 22.5 —31.9~101.6 21.1 —27.4~110.5 39 22.1 3624 2194~ 5571

Note: Numbers in the table are means of three locations in two years.
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Table 6 Average performance of heterosis and their parental origin in highly heterotic combinations
5 % Fio (kg/hm®
High parent heterosis( %) CK heterosis( %) Fiseed yield(kg/ hm?)
. Parental Cross Cross
Location number pattern No.
M ean Range Mean Range M ean Range

40.7 20.3~56.9 36.5 22.9~55.3 3103 2826~ 3777 9 X LXL 1
Jiamusi ( )X L(DX1 5
3.2 20.0~69.2 42.1 23.7~65.1 4336 3568 ~ 5007 19 X LXL 1
Jiuzhan ( )X L(DX1 7
X CXF 2
40.6 25.6~75.7 26. 6 20.0~43.6 3762 3106~ 4568 9 ( )X L(DX1 2
Gongzhuling X CXF 4
338 20.2~44.5 25.0 20.0~39.8 3383 2883 ~ 4357 12 X LXL 1
Tieling ( X L(DX1 4
X CXF 2
50.8 23.5~101. 6 31.9 20.0~61.1 4348 3701~ 5359 13 X LXL 5
Zhengzhou ( X L(DX1 5
39.6  20.0~101.6  33.2 20.0~65. 1 3890 2826~ 5359 62 X LXL 8
Total ( )X L(DXT 23
X CXF 8

Note: L: Local variety orline; I: Variety or line introduced from other regions in China; C: Chinese variety or line; F: Variety or line introduced

from foreign coun tries.
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STUDIES ON HETEROSIS AND SCREENING OF HIGHLY HETEROTIC COMBINATIONS IN SOYBEAN
I . Fi SEED YIELD HETEROSIS AND SCREENING OF HIGHLY HETEROTIC COMBINATIONS
LiNan’ Fu Lianshun’
Li Weidong® Qi Ning® Xing Han® Li Lei’
(1.Jilin Province Key Open Lab on Agro— biotechnology, Gongzhuling 136100; 2. Jilin Agricultural

Wang Shuming1 Sun Huan' Wang Yueqiang] Zhao Limei

Research Institute, Jiuzhan 132101; 3. Tieling Agricultural Research Institute, Tieling 112616;
4. Henan Academy of Agricultural Sciences, Zhengzhou 450002; 5. Hejiang Agricultural Research
Institute, Jiamusi 154007; 6. Shandong Academy of Agricultural Sciences, Jinan 250100;

7. Fuyang Agricultural Research Institute, Fuyang 236031)

Abstract The objectives of this research were to ( | )determine F seed yield heterosis in soybean, ( il )explore
genetic performance of soybean heterosis and ( ) screen some highly heterotic combinations. 715 elite soybean
varieties or lines were used as parents to make 1326 crosses from 1996 to 2000 at seven locations, in which 624
varieties or lines come from China and 91 from foreign countries. To evaluate heterosis of these crosses, their I
seed yields were tested with two replications at seven locations respectively. The most popular cultivars released
in local area were used as check varieties. 176 combinations were selected according to their heterosis and used as
the second yield test. The experiment of each location was conducted at two sites simultaneously. The results
showed that the average high parent heterosis(HPH), mid—parent heterosis(M PH) and check variety heterosis
(CKH) was 6.8,21.0, and 11.9% respectively, the percentage of crosses with HPH & CKH over 20% was
18.3 % in the first yield test, while the average HPH & CKH was 22.5 and 21.1% respectively, the percent-
age of crosses with HPH & CKH over 20% was 22. 1% in the second yield test. The analyses for different pat-
temns of crosses indicated that combinations made of distant parents might have higher heterosis. Through two
times yield tests, 39 highly heterotic combinations were screened, which average HPH & CKH was 39.6 and
33.2 % respectively.
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