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1
Table 1 The influence of successire and alterratc cropping on soybean yied
Do rmal Alternate Two years Three year Four gcos
Ecologic ' cropping cropping continuaus continuous continuous
region Ploce % % % %
Yield per Yield per Reduced Yield per Reduced Yield per Reduced Yield per Reduced
T 2449.5 2334.0 47 228000 69 21405 12.6 2013.0 17.8
est
The low— wet *
regionineast  Inyestigation 2259.0 84 21165 13.8 19515 20.7 1719.0 29.9
of praduction
Test 209.5 2097.0 5.1 1990.0 9.9 1914.0 13.4 1825.5 17.4
The black earth / .
region in o
south= middle Investigation 2737.5 9.5 2631.0 151 23100 25.3 2109.0 30.0
of praduction
Test 1414.5 1293.0 86 1221.0 137 11910 15.8 1095.0 226
es
The dry region *
inwest Inv estigation 1885.5 12.3 1602 0 21.6 1470.0 26.5 1234.5 386
of praduction
Test 1768.5 1593.0 9.8 1527.0  13.6 1470.0 16.7 1347.0 236
he saline= alkaling ) .
soil region in o
middle— west v estigation 1312.5 32.3 14880 265
of praduction
Test 2080.5 2002.5 3.7 19185 7.8 1842.0 11.5 1762.5 153
The highaltitude o
- cold region in
North Inv estigation 2335.5 9.0 21870 129 20010 18.9 1999.5 3L9
of praduction
Test 1984.5 1863.0 6.1 1788.0 9.9 17115 13.8 1608.5 19.0
s
M exn '
Inv estigation 2254.5 10.7 21105 159 200L.0 21.4 1765.5 311
of praduction
* ”
2
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. 46. 3g /m 102 3g /m% 126. 3g /m> 139. 6g/m:
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Thel 2 The reduction range of soybeans leaf area wnder successive and altenate Cropping

o 001

. . Altrenate Two years Threc years Four years
Ecologic region . . . .
cropping continuous continuous continuous
. L 2.5-17.2 38-9.6 4.6- 9.8 6.5- 127
The low— wet regionin East
The black enrth region 3.1- 6.5 5.2-87 5.7- 12,1 7.2-15.3
in middle- sowth
The dry regioll in nrest 5.3- 8.5 7.7- 10. 6 7.9- 15.4 9.6- 18 1
The saline- alkaling 6.2- 12.5 8 6- 151 9.9- 17.8 12.3-19.4
soil region in west mlddle
The nigh altitude 4.3-9.1 7.2- 117 89 14.6 11.2- 17.5
Cold region in North
0. 01 R 0.9517
3 (%)

Table 3 The reduction range of soybeans dry matter accumulation unees

Successure and altornate corpping in different ecologic regions(% )

. . Altrenate Two years Threc years Four years
Ecologic region . . . .
cropping continuous continuous continuous
The low~ wet region in Fast 5.7- 18.6 7.3-2L9 6.7- 25.8 9.8-27.6
The black enrth region 7.2-21.5 6. 7-23.6 135~ 289 18.2- 39.7
in middle= sowth

9.1- 18.3 12.5- 25. 6 15. 7- 27.7 21.6- 35.8

The dry regiollin nrest
The saline= alkaling 6.7- 17.6 10. 2- 20. 6 15.7- 27. 1 17.1- 30.6

soil region in west mlddle

The nigh altitude 8.5- 15.7 11 7- 19. 3 16. 9- 289 15.3- 32.7

Cold regionin North

1994- 1996
22
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4 Logistic
Table 4 The parameter of logistic eguation abowt soybean dry matter

accumul ation hndes different cropping Inam er

Ecologic region Cropping k ° b ¥
. 1154. 9 98. 6 0.0736 0. 9635
Normal cropping
1121. 5 94. 7 0.0732 0.9251
Altrenate cropping
The low— wet . 1065. 3 91. 4 0.0713 0. 9546
. Two years continuous
regionin Fast ;
. 1001. 6 85.2 0.0702 0. 9436
Threc years continuous
. 987. 6 81 3 0. 0688 0.9811
Four years continuous
. 1023. 5 95. 3 0.0756 0.9741
Normal cropping
. 976. 3 91. 6 0.0732 0. 9543
Altrenate cropping
The black enrth . 948. 9 89. 7 0.0711 0. 9807
region in Two years continuous
middle= sowth
. 954. 8 87. 5 0.0726 0. 9356
Threc years continuous
. 921. 8 84. 1 0. 0697 0. 9681
Four years continuous
. 876. 2 85.3 0.0715 0. 9558
Normal cropping
. 852 1 78.5 0. 0688 0.9814
Altrenate cropping
The nigh altitude T . " 835. 4 75. 2 0. 0697 0.9541
Cold region in North Wo years conhinuous
. . 812. 9 74. 6 0. 0654 0.9289
Threc years continuous
X . 800. 7 72. 6 0. 0647 0. 9587
Four years continuous
¢
5 ° ° ’ ’ N
’ N ’ N
, °
, N N N N N
N ° ,

{9®)
Y
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Table 5 The change of soybean yield ta acters in succesive and alternate cropping
( /m?) (cm) () () (g)
Years C . Humher of plant Plant height Pod per seed fer weight
ars opping per m2 harvested (em) plant plant of 100 seeds
1994 . 20.9 98.5 30. 7 72.3 19.9
Normal cropping
. 20.6 94.5 26.9 63. 1 20.7
Altrenate cropping
. 19.5 94. 8 29.2 70. 4 19.4
Two years continuous
1995 24.2 79. 3 356 74.9 19.5
Normal cropping
24. 4 79. 7 310 63.5 18.2
Altrenate cropping
. 24.6 75.7 328 64.7 18.0
Two years continuous
. 23.8 66. 3 27.2 58.9 17.6
Threc years continuous
1996 . 22.7 79. 3 30. 2 65.2 17.7
Normal cropping
. 22.7 73.3 27.7 59.1 17.2
Altrenate cropping
. 21.8 69. 7 26. 6 56.0 16.9
Two years continuous
22. 1 67.7 25.9 51.3 15.7
Threc years continuous
20. 4 63. 1 20. 5 41. 4 15.2
Four years continuous
6
Table 6 Influence on grality of soybean of successire and alternate cropping
Normal cropping Altrenate cropping Two years continuous
Place ate ; :
Weight of  Rate of BdlE (:f Weight of  Rate of Bdle Otf Weight of  Rate of Rdle (:f
100 seeds  diseasd 1nsec 100 seeds  diseasd 1nsec 100 seeds  diseasd nsec
damoged damog ed damoged
17. 4 0 14 1.43 17.2 0. 28 2.40 16.9 0. 67 4.03
Nehe
. 19. 6 3.97 1.20 18.8 5. 80 2.83 19.0 7.03 4.73
Hailuan
.. 18. 6 0. 90 0.61 18.3 L. 30 1. 60 18.0 1. 80 5.75
Fujin
18 2 0.73 2.73 17.6 1. 60 3. 60 17.2 2.13 4.20
Huluen
- 19. 5 3.93 5.23 18.5 4.70 563 18.7 6.70 5.40
Long jiang
. 19. 0 L 05 2.75 18.5 L. 50 3.75 18.4 3.65 4.80
Bien Xan
18 7 1. 79 2.33 18.2 25 3.30 18.0 3.50 4.82

Mean
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Table 7 The influence on chemical guality of soybean peeds
by successive and alenrnate cropping
. Alternate Years Threc years Four years
Inen Normal cropping
cropping continuous continuous continuous
(%) Protin 38 68 38.63 38 58 R. 15 39.70
(%) 0il 20. 39 20. 32 20. 33 2. 38 19. 40
8
Thale 8 The results of analysis of rariance abou chemical guality of
soybean wnees crop rotations in each yrgion
Place Hailuen Jamusi Mishan Suein ua Qigihar
35 35 4 10 25
Varoety Hainong 35 Hefeng 35 Kennong 4 Sueinong 10 Hefeng 25
Protein
The mean sguare of 0.550 0.195 1. 286 1.103 0. 675
cropping pattern
F- 1. 45 0.17 0. 83 0.67 6.13
Probability 0.324 0. 036
. . 2.603 1. 760 11. 297 8 679 2.744
Amnwie mean rararce
F- 6. 89 1.53 7. 33 5.28 24. 97 "
. 0.027 0.321 0. 032 0.058 0. 002
Probability
. 0.378 1. 153 1. 541 1. 645 0.110
Ernir
0il
The mean sguare of 0.253 0. 546 0. 096 0.248 0.256
cropping pattern
F- 0. 55 1.97 0. 24 0.16 0.58
Probability 0.263
. . 2.078 2.029 1. 546 7.832 2.822
AlnﬂWlC mean ranarce
F- 4. 48 7.32 3.91 514 6.35
Probability 0. 064 0. 046 0. 094 0. 061 0. 042
0. 464 0.277 0. 395 1. 524 0.445
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STUDY ON THE INFLUENCE OF SUCCESSIVE AND ALTERNATE
CROPPING ON SOYBEAN YIELD AND QUALITY

Liu Zhongtang Yu Long sheng
(The National Center of Soybean Enginnering Tedinology, Harbin 150086)

Abstract The study was conducted at nine fixed rotation plots in five ecologic regions.
The purpose is to study the influence of soybean alternate, two, three and four years
successive cropping on soybean growth, leaf area index, dry matter accumulation, yield
characters yield and pod quality. The results of three years showh that the soybean yield
of successive and alternate cropping decreased in comparson with that of normal on more
cropping. The more the years of successive and alternate cropping the more the soybean
yield reduction. Yield reduction of alternate, tow, three and four years successive
cropping are seperately 6. 1, 9.9, 13. 8 and 19% less than normal rotation. The yield
reduction of alternate cropping is the least among them. The level of yield reduction is
various in different ecologic regions. The influnce trend of successive and alternate
cropping to soybean growth, dry matter accumulation, yield characters is the same as
those to yield- Successive and alternate cropping have a significant effect on soybean
commodity quality, such as, lower 100- seed weight, higher percent disease seeds and
damaged seeds by insects, which cause commodity quality of soybean to become lower.
The obvious influence of successive and alternate cropping on chemical quality had not
been found in this study-

Key words Soybean; Successive and alternate cropping; Yield Quality



