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1
Table 1 Budgetary estimation of major nutntion elements of soil in different rotation system ke/ hm?
" Profit or lost of element
N P,0, K,0
Rotation Model
Input Take out Balance Input Take out Balance Input Take out Balance
W— C— S Rotation 310. 8 308.0 +2.8 76.8 44.3 +32.5 0.0 132.5 —132.5
S—W—S Altemate 407.4 481. 1 —73.7 76. 8 54.0 +22.8 0.0 168.6 —168.6
S—C—S Alternate 404.3 425. 4 —21.1 90.0 54. 6 +35.4 0.0 147.0 —147.0
$—S$—$ Continuwus 07 V1.3 e 90.0 50. 1 +39.9 0.0 147.2  —147.2
(81.0)  (165.4) (—84.4)
W— W— W Continuous 277. 2 199.2 +78.0 50. 4 32.6 +17.8 0.0 119.1 —119.1
C— C— C Continuous 391.5 349.5 +42.0 90. 0 59.1 +30.9 0.0 147.2 —147.2
G94B— 05— 04— 01 04 = - . T -
S=wybean, W=wheat, C=com. + means suplus — means wane.
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Table 2 Status of major elements of soil after different rotation circle

Retation model Total N Total P,0s Total K,0 Quick acting N Quick acting P,0s Quick acting K10
(g/ kg) (g/ kg) (¢/ kg) (mg/ kg) (mg/ kg) (mg/ kg)
Base 3.12 1.71 25.00 333.20 68. 00 209. 00
W— C—S Rotation 2.59 1.76 25.20 199. 60 87. 40 189. 00
S—W—S Altemate 2.43 1.71 25.50 219. 80 85. 60 203. 00
S—C—S Alternate 2.71 1.75 25.10 190. 80 87. 10 176. 00
S—S—S Cotimuous 2.65 1.73 25.20 200. 40 90. 50 196. 00
W—W—W Continuous 2. 31 1. 74 24.90 234.20 83. 40 205. 00
C—C—C Continuous ~ 2.85 1.75 25.00 180. 50 86. 30 161. 00
. G94B— 05— 04— 01 04
S=soyhean, W=wheat C=com
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Table 3 The expense of major nutrition elements of soil for different crops

Item Total N Total P,O5 Total K,0 Quick acting N Quick acting P,0s  Quick acting K0
¢ (g/ kg) (g/ kg) (g/kg) (mg/ kg) (mg/ kg) (mg kg)
Base 1. 60 1.77 23. 40 142.8 190. 0 189.5
Soybean 1. 52€0. 08) 1.55(0.22) 23.90(—0. 50) 125.0(17. 8) 159. 4(30. 6) 154.0(35.5)
Corn 1. 51€0. 09) 1. 60€0. 17) 23.40(0. 00) 114.2(28. 6) 156. 4(33. 6) 164.7(24. 8)
Wheat 1. 51€0. 09) 1.59(0. 18) 23.2000. 20) 128.5(14.3) 185.8( 4.2) 185.3( 4.2)
G94B— 05— 04— 01 02—4 . s
2.2 , s
2.2.1 0.61 s 21.03 %,
0.70 , 24.28%;
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Table 4 The content of nutrition elements in soybean plants in different stubble

Stubble Normal rotation Alternate 2 Y ears continuous 3 Years continuous
Phase Flowerng  Harvesting  Flowering ~ Hawesting  Flowering  Harvesting  Flowering  Harvesting
Weight of dry(gp)lam 6.42 7.12 3.83 5.05
N (%) 3.87 2. 89 3.79 2.28 3.76 2.19 3.69
P,05(%) 0. 80 0.27 0.77 0.23 0.72 0.18 0.78
K,0 (%) 1.52 0.90 1.38 0.78 1.32 0.75 1. 40
Ca (%) 1. 68 1. 88 1. 84 2.20
Mg (%) 0. 66 0. 67 0.75 0. 69
B (mg kg) 83.70 82. 14 71.98 81.50
Fe (mg/ kg) 186. 59 198. 74 178. 67 251.36
Mn (mg/ kg) 98. 89 67. 85 89. 46 96. 89
Cu (mg/ kg) 12.35 11.37 9.79 11. 60
Zn (mg/ kg) 31.78 30. 68 29.91 28.98
G94B— 05— 04— 01 02— 4
5

Table 5 The content of nutrition elements in soybean plants of different stubble

Stubble Normal rotation Alternate 2 years continuous 3 years continuous
Phase Flowering  Harvesting  Flowering  Haresting  Flowerng  Harvesting  Flowering ~ Harwesting
Weight of(jfy/ 222 1729.70 2733. 00 2029. 20 2559. 50 1091. 60 2074. 50 1439. 25
N (kg/ hm?) 71. 06 79. 00 76.91 58.36 41. 04 45.43 53.1
P,05kg/ hm?) 14. 69 7.38 15. 62 5. 89 7. 86 3.73 11.23
K,0 (kg/ hm?) 27. 81 24. 60 28. 00 19. 96 14. 41 15. 56 20. 15
Ca(kg hm?) 30.76 38.15 20. 08 31. 66
Mg (kg/ hm?) 12.08 13. 60 8. 19 9.93
B (mg/ hm?) 153. 15 166. 68 78.57 117. 30
Fe (mg/ hm?) 341. 40 403. 28 195.03 361.77
Mn (mg/ hm?) 180. 94 137. 68 97. 65 139. 45
Cu (mg/ hm?) 22060 23.07 10. 69 16. 70
Zn (mg/ hm?) 58. 15 62.26 32.65 41.71

G94B— 05— 04— 01 02— 4
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Table 6 The effect of fertilizing of soybeans planted continuously and alternatively
NTC ) P05 " ) K0 * 77 ( )
Dosage of element 27 54 81 32.7  65.5 9.2 130.9 163.6 37.4 74.7 112.1 149.4 186.8 224.1
Altemate 35.63 44.63 52.98 16.63 36.54 58.H 62.50 45.48 10.58 22.66 27.80 29.84 33.24 34.13
Continuous 35.93 50.35 57.65

13.36 32.06 49.53 40.64 38.97

G94B— 05— 04— 01 02—4

150kg/ hm? * *

60kg/ hm?% * * %

150kg/ hm?,
) N , , 16.48%, , (0.15
, , ¢K,0/kg ), 3.40%, .
. ) , 10.5%—
. ; ( 22.6 % 11.6% —23. 8%,
1/3) C .
7 %)
Table 7 The effect of potassium to soybeans
Normal rotation Altemate and continuos
Treatment
Common Dry More P,O5 & K,0 Altemate Continuous
No K,0 CK —16.5" "7 CK CK CK
K,0 No effect 3.4 8.7 10.5—22.6 " 11.6—23.8 "
G94B— 05— 04— 01 02—4 * , * %
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STUDY ON THE REASONS OF REDUCING GRAIN YIELD IN SOYBEAN
PLANTED CONTINUOUSLY AND THE WAYS TO GET MORE OUTPUT

IV. Seil Natrition and Absorbabiluty in Continuous and Every Other One Year Copping Soybean
He Zhihong' Liu Zhongtang2 Xu Yanli’ Han Xiaozeng3 Xu Yonghua4

(1. Science and Technology Department of Heilongjiang Province, Harbin, 150001
2. National Research Center of Soybean Engineering and Techniques of China, 150086;
3. The Northeast Ecological Institute of Geography and Agriculture, CAS, 150040;
4. Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences, 150086)

Abstract The experiments on continuous and every other one year cropping soybean in 5 ecological regions of
Heilongjiang Province had been carried out for 8 years since 1993. In the same time, the investigation was made
in soybean fields. The result showed that: according to theoretics, soil of nutrition in continuous and every other
one year cropping soybean would be ex pended unilaterally. But, in the practice of production, there was not uni-
lateral ex pending significantly when soybeans were planted continuously and alternatively. It was not only for
N, P and K, but also for B, Mo, Mn, Zn, etc. The amount of element and microelement took from soil was
not significant different among rotation patterns. In potting expariment without fertilizers mare main nutritional
elements were expended in continuos cropping soybean maize and wheat than that in normal rotation. Among
them, the amount of whole phosphorus and quick acting potassium, expended in continuous— altemate soy-
beans, was more than that in continuous—alternate corn and wheat.

The ability to absorb nutrition was changed, when soybeans were planted continuously and alternately. The
ability to absorb most elements, especially, to absorb nitrogen, phosphorus and potassium was reduced. But the
ability to absorb calcium, magnesium, iron etc nas increesed. To apply potassium could increase the output of
soybeans in continuous and every ther one year cropping soy nean.

ATl of those abovementioned showed it was an important reason to reduce output of continuous — alternate
soybeans the amount of soil nutrition around roots was changed and the absorbability of nutrition was reduced.

Key words Soybean; Continuously and alternately planting; Soil nutrition; Ability of absorb



