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Table 1 The effect of rotation on protein and oil content of soybeans

1 2 3

Rotation Normal Alternate— Two years Three years More than four
system 10 tation year continuous continuous years continuous

. 3863 38. 68 38 58 38 15 39.70
Protein

20. 39 20.32 20. 33 20. 38 19. 40
0il

2 .
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Table 2 Protien and oil content of alternate— year and
continuous soybeans ( Jiamusi 1994, Hefeng35)
Protein 0il
Number of
treatm ent Alternate Continuous Differences Altemate Continuous Differences
1 37. 91 37.73 + 018 22. 07 21.15 + 0.92
2 37.70 37.93 -0 23 21. 82 22.27 - 0.45
3 37.70 37.81 -0 11 22. 04 21.79 + 0.25
4 37. 85 37.28 + 057 21. 93 21.44 + 0.49
5 37. 24 37.36 -0 12 22. 22 21. 86 + 0.36
6 37.92 38.10 -0 18 21. 67 21.77 -0.10
7 37. 57 37.70 -0 13 21. 54 20. 21 + 1.33
Average 37. 699 37.701 - 0. 002 21. 899 21. 499 + 0.40
t 0. 026 0.177
to. s 2. 447 2.447
to. o1 3.707 3.707
3
3 )
: X , . 5 -
5 9, C ) ,
. , 35 )
) 25 ) )
5 5 ) N °
, 35 N 25 N , 10 . 35
‘ 4 , , .
5 N . 25 1995
1996 . 1. 18 , 4.50
1995 2.90 , 1996
2.78 0. 86— 1. 12 .
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Table 3 The relationship between protein/oil content and

rotation system in different ecoregions

)

Place Hailun Jamusi Mishan Suihua Qiqgihar
35 35 4 10 25
Variety Heinong Hefeng 35 Kennong 4 Suinong 10 Hefeng 25
Protein
40.17 36. 96 36. 64 38. 84 40.99
Rotation
40. 56 36. 61 35. 31 39.70 42.13
Alternate
1
40. 41 36. 61 35. 21 39.36 41.31
2 years continuous
2
38 11 35. 64 35. 49 37.90 42.32
3 years continuous
3
40. 55 36.22 38 17 37.59 41.98
More 4 years continuous
X? 3. 658632 0. 2169644 1. 535406 0. 5598515 1.264551
Prob 0. 3007 0. 8971 0. 6741 0. 9055 0. 8673
0il
18.27 21.54 20. 85 21. 67 19. 61
Rotation
17. 68 21.71 21. 25 21.26 19. 38
Alternate
1
17. 61 21.27 21. 18 2.01 19. 56
2 years continuous
2
17.26 23.40 20. 94 21.33 18.90
3 years continuous
3
17. 61 22.73 20. 57 21. 46 18. 81
More 4 years continuous
X2 3. 607007 1.383323 1. 935245 0. 2047972 0. 5198846
Prob 0. 3071 0. 5007 0. 5859 0. 9768 0.9715
4
5 6 N ”
4. 08 , 2.46 ,
(0.83 1. 12 ) .
(0. 13- 3.00 ) \

(0.78- 3.76 )

o
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Table 4 Variance analysis of protein and oil content of soybean under different rotation Systems
F-
Source of Var. DF SS M S F Probability
Protein
4 110. 69 27. 673 45. 84 " 0. 000
Ecoregion and variety
4 3.18 0. 796 1.32 0. 305
Rotation system
16 9. 66 0. 604
Error
0il
4 71.16 17. 790 62 84" 0. 000
Ecoregion and variety
4 0.14 0. 036 0.13
Rotation system
16 4.53 0. 283
Error
5 ( 25)

Table 5 The difference of protein and oil content of the same soybean variety under

different rotation systems and ecoregions(V ariety: Hefeng 25)

Content Protein 0il
Place Qigihar Anda Qigihar Anda
Year 1995 1996 1995 1996 1995 199% 1995 1996
Rotation 40. 62 41.93 44.72 39. 52 18. 57 20. 63 16. 57 20. 57
Alternate 41. 74 42.52 39. 52 18 54 20.22 19. 89
1
41. 23 41.95 43.70 39. 46 18 84 20. 35 17. 40 20. 26
2 years continuous
2
41. 66 42.98 40. 32 17. 88 19.93 19. 80
3 years continuous
6 ( 1994 )

Table 6 The difference of protein and oil content of seeds under continuous

soybeans cultured in different regions( Harbin 1994)

33 37 39 42 8 85— 6439 85 250 8519- 56 8506- 6
Vari Hei- Hei- Hei- Dong- Sui- Ha85- Ha85- Nen8519  Nen- Qing
ariety
nong 33  mnong 37 nong 39 nong42  nong 8 639 250 - 55 8506~ 6 kang 1
37. 68 37.53 40.23 41.61 39. 98 38 06 38 52 38.25 38.09 39.03
Protein
oil 2235 22. 40 21.42 20.25 2232 21. 67 22. 44 21.42 22.20 22.71
i

S
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Table 7 The effect of agronomic methods on protein and oil content of seeds
under alternate and continuous soybeans ( Harbin 1994— 1996)
Year 194 1995 1996
Treatment Protein 0il Protein 0il Protein 0il
1 37. 17 22.71 36. 55 19. 05 34.83 24.18
2 37. 00 23.54 36. 00 19. 55 35.62 23.47
3 37. 17 23.49 37. 82 18 23 35.26 24.00
4 36. 36 24.20 3801 19. 09 34.55 24. 46
5 36. 71 23.57 36. 53 18. 74 35.16 24. 86
6 37. 57 21.79 37. 15 18. 96 34.85 23.51
7 36. 54 23.42 36. 68 18. 84 35.08 23.54
* 1 6 kg  / + 6.75k . 2 67k 1 + K:SO415kg/ . 3
6. Tkg !/ o+ s 4 6. Tkg !/ + KySO415kg/ + , 5 6. Tkg !/ +
1500k / .6 6. kg /| + 1500kg / .7 6 7ke I +
30cm

* Treatment b 6. 7Tkg/mu of (N Ha)2HPO4 fentilizing at sublayerand 6. 7kg /mu (N Ha)2 HPO4 fertilizing at sowing-
Treatment 2 6. 7kg /muof (N H;), HPO4 and 15k g/mu of K, SOy fertiliing at sublayer.
Treatment 3 6. 7kg /muof (N H;)
Treatment 4 6. 7kg /mu of (N H;), HPO4 and 15k g/mu of K;SO4 fertilizng at sublayer and regulator.
Treatment 3 6. 7kg /muof (N H)

2 HPOy, fertilizing at sublayer and regulator.

2 HPOy fertilizing at sublayer and 1500kg /mu of buried manure.

Treatment 6 6. Tkg/mu of (N Ha)2HPOs fertilizing at sublayer and 1500kg /mu of buried manure as splitting of

ridges then recov ering of soil.

Treatment 7 6. 7kg /mu of (N Hy)2 HPO4 fertiliing at sublayer and subsoiling by 30cm.
6
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Table 8 The effect of regulators on protein and oil content

under alternate and continuous soybean

1995 1996
( 35) ( 4) ( 25) ( 25) ( 25) ( 10)
Treate Hailun Mishan Anda Anda Qigihar Suih ua
ceny  (Heinong 35 (Kennong 4)  (Hefeng 25)  (Hefeng 25)  (Hefeng 25)  (Suinong 10)
Protein _ Oil  Protein _ Oil _ Protein _ Oil Pwtein _ Oil  Protein _ Oil _ Protein _ Oil
TO1 40. 63 18.40 33.95 21.07 42.29 1859 3888 20.67 40.49 21.30 36.73 21.84
TO02 40. 77 18.48 35.05 20.18 44.00 17.02 39.50 20.10 40.83 21.40 36.33 22128
TO3 40. 06 18 32 44.30 16.52
TO4 41.50 17.28 36.38 19.87 44.26 16. 68
TO5 39.89 1857 34.11 20.13 43.91 17.07 39.64 20.72 40.26 21.02 36.46 2211
TO6 38.90 17.43 33.89 21.19 43.45 17 28
TO7 40.70 18 10 36.09 19.98 44.12 17.08 39.05 20.36 40.45 21.28 36.30 2223
TO8 39.03 18 90
TO09 41.19 1820 36.29 20.17
T10 40. 66 18. 02
T11 41. 36  17. 65
40.45 1821 35.11 20.37 43.84 17.23 39.48 20.36 40.66 21.14 36.28 22 14
Average
CK 39.71 18.87 34.44 20.88 39.91 20.10 40.19 20.20 40.98 20.55 35.55 2207
+ 0.74 - 066 + 067 - 0.51 + 3.93 - 287 -071 + 0016 - 032 + 0.59 + 0.73 + 0. 07
Difference
t 273 4.87 " 1. 54 254 1604 " 11.90° " 3.50 1. 29 1.8 450 3.78 0. 87
t0. 05 223 245 2.27 257 278 2.78
to. o1 317 3.7 3.50 4. 32 4. 60 4. 60
TO1 ( T02).
( TO3). ( TO4). (TO5)
26" ( TO6). 1 (TO07)
2 (TO8) (T09) (T10)
(T11) , (TO12) . :

8)
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THE EFFECT OF ALTERNATE- YEAR AND CONTINUOUS SOYBEAN

ON PROTEIN AND OIL CONTENT OF THEIR SEEDS

Xu Yonghua He Zhiho ng* Liu Zhongtang* " Xu Xianbin Chen Xia

(Soybean Research Institute of HAA S,* Heilongjiang Provincial

Science and Technology Commission  , State Soybean Engineering Technique Research Centre)

Abstract

The change of protein and oil of alternate— year and continuous soybeans by setting

up rotation nurseries at 6 different ecoregions in Heilongjiang Province, China. The re-

sult shown that protein and oil contents were not effected significantly when soybeans

were planted alternate— year and continuously. If soybeans were planted more than 4

years continuously, protein content of seeds would be increased, and oil content would

be reduced- Agronomic methods, which will reduce the constraints of continuous soy—

beans to yield, would not effect on protein and oil content of seeds. And how and then

some chemical regulators effect protein and oil content.

Key words Soybean; Alternate— year and continuous; Protein; Oil
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