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Soil nutrient balance and adjustment under intensive wheat-rice

double cropping
ZHUANG Heng-Yang',CAO Wei-Xing',SHEN Xin-Ping?,LLU Jian-Fei’® (1. Department. of A-

gron. sNanjing Agric. University. s Nanjing 210095 ,China s 2. Department of Agron. » Agric. College Y ang=hou Universi-
ty.Yangzhou 225009 ,China)

Abstract : Balance and adjustment of soil organic matter and nutrients under intensive wheat-rice double
cropping were studied in Lixiahe region of Jiangsu Province. The results showed that the amount of re-
turned organic material in high yielding fields is 14. 22% ~18. 69% higher than that in normal yielding
fields. N and P surpluses and K deficits in the soils under high yielding were 380. 0~432. 0 kg/hm*,19. 15
~32. 78 kg/hm?* and 99. 1~174. 0 kg/hm?,respectively,N and P surplus being higher than and K deficit
being about the same as those under medium yielding. Some key measures to improve soil fertility under in-
tensive cropping conditions were suggested.

Key words :intensive cropping;wheat-rice double cropping;nutrient balance ;straw manure

:1000-0933(2000)05-0766-05 :S154.1,S158 :A
. ’
o ’ 3 Y Y
[1~3]
o b b o
[4]
2 b o
1
o 158, s
9516, .
1.1 .
° - ]
5 N R o N s
N s NN o 0~18cm , . N
:1998-09-26 ; :1999-07-27

(1957~), s s o B



ul
|

767

1.2
s (D ( 5em) ;2 (
25cm) ;) s 3 s ) s
1.3
= X — X
b :3] .
OM,=Coe "+ X,
( _ /+1) B 1< . L?
X/:%'XM =e =
N (a);0OM, t ;Co sk
. 0.0453X, ¢ iR ;U
. 0.250 W . 18cm. 1. 35g/em®7,
2 1 (kg/hm?)
2.1 Table 1 Partitioning of biomass under different yield levels
Stubble
2.1. 1 Culm
Crop  Yield Grain and Husk Root ) )
° level leaf Low  High
( N N s cutting cutting
) ( . ). © 7650 5661 1721 1071 1125 2540
. Wheat " 6750 4995 1518 945 992 2240
@ 5550 4170 1249 777 815 1841
’ 10920 9934 — 2370 1310 3749
° ’ . 9045 8231 F— 1946 1085 3143
Rice
’ ’ 8355 7603 = 1813 1003 2904
N (D High; @Fair; @)Medium; * , s
1 1 Scm; s 25cm.
° ’ 14% For low cutting ,crops are hand har-
C 2, 2 vested with about 5cm-high stubble left and for high cutting,
crops are machine harvested with 25cm-high stubble left.
Biomass is dried weight.
o s I~V
5 17.88% .18.69%.16.27% .17.20% .14. 22% . [~V
5 —764,—313,—158.,293, —372kg/hm*, N s
m,m s I,V , - s
2.1.2 2
.3 17. 0g/kg(
) [~V 5a —6.4%.—0.71%.0.76%.6.53% . —
2.35% ) —8.57% . —3.71% . —2.11%.2.65% . — 4. 41%;
—9.88%.—5.47% . —4.65%.—0.17% . —5.7%. ,

o
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. . 21.45,20.45,19. 96g/kg, 4.45.3.97.3. 96g/kg., ,
. . 4.26.4.34.4.80g/kg, 1.27.1.53.1.51g/kg,
20.00,22.19.17. 90g/kg. ) . )
C 3, NN 379.0.67.88,331. 6kg/hm?*,
323.0.,58.31.283. 3kg/hm?*, 283.4.,50.42,247. 6kg/hm?,
C 4, 759. Okg/hm?, 750. 0~811. Okg/
hm?, 46.7%~49.93%, 380~432kg/hm?*,5 s s 19.15
~32. 78kg/hm?, . 99.1~174. Okg/hm?, , 605. 3~650. 1kg/
hm?, 49.69%~53.39%, 282.0~326. 8kg/hm* , 5 ,
3.07~16. 70kg/hm?, , 107.2~173. 3kg/hm?, ,
) . 5 .
5 . ; :D .
. (15:15:15) 1200kg/hm?, 825kg/hm?*,
HO) . ) 78%
30% HE) , . , ,
NO; . .
2 (kg/hm?)

Table 2 Soil organic mtter budget under different yield levels and organic material returning models

Organic material returning model

Yield level Ttem I I i N v
@ 5154 7333 7905 10084 6279
. @ 1288 1833 1976 2521 1681
High
—570 > 25 118 663 —177
4372 6178 6799 8604 5497
R 1093 1544 1699 2151 1486
Fair
— 764 —313 —158 293 —372
3867 5534 5862 7530 4942
967 1383 1465 1882 1360
Medium ’
—891 —475 —393 24 —498
(D Returned organic material ; 2)Newly formed O. M. 3)Soil O. M. budget, ; * I, . N
Scm; I. s s 25cm; m. , 25cm, 3 N,
\ 3 Vo . , 7500kg/hm?, 150g/kg, 6g/kg, 1.8g/

kg. 3.3g/kg. Organic material rerturning model I :crops are hand havested with 5cm-high stubble left; Model 1T
wheat is hand harvested with 5cm-high stubble left and rice is machine harvested with 25cm-high stubble left;Model T .
wheat is machine harvested and rice is hand harvested ;Model IV .Both are hand harvested ;Model V :Both are hand har-
vested and pig manure of 7500kg/hm? is applied each year,which contains 150g/kg O. M. ,6g/kg N,1.8 g/kg P and 3.3

a/ke K.
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( 5.5 . . NN 16. 74 g/kg.
0. 899g/kg.98. 8mg/kg.12. 80mg/kg.120. Smg/kg ., . s .
3 * (kg/hm?)
Table 3 Nutrient uptake by crops under different yield levels

N P K
Yield level Crop
Grain Straw Total Grain Straw Total Grain Straw Total
Wheat 138. 8 28.9 167.7 29.18 9.28 38. 46 28.3 129. 8 157.8
Hioh Rice 119.1 92.2 211.3  18.31 11.13  29.44 27.1 146.7  173.8
& Sum 257.9 121.1 379.0 47.49  20.41  67.88 55.4 276.5  331.6
Wheat 122.4 25.5 147.9  25.75 8.17 33.92 24.9 114.5  139.4
Fai Rice 98.7 76. 4 175.1 15.17 9. 22 24. 39 22. 4 121.5 143.9
ar Sum 221.1  101.9 323.0 40.92 17.39 58.31 47.33 236.0 283.3
Wheat 100. 7 21.0 121.7  21.17 6.73 27.90 20.5 94. 1 114.6
Rice 91.1 70. 6 161.7 14. 00 8.52 22.52 20. 8 122.1 133.0
Medium ~
Sum 191. 8 91.6 283.4 35.20 15. 25 50. 42 41.3 206. 3 247.6
* . Root and stubble are not included
4 * (kg/hm?)
Table 4 Soil nutrient balance under different yield levels
( - )
Fertilizer input Manure and straw input Balance (input-output)
Yield level Balance model
N P K N P K N P K
I 759.0 87.03 157.5 0.0 0. 00 0.0 380. 0 19.15 —174.0
I 759.0 87.03 157.5 35.9 4.63 Bilow 7 415.9 2.78 —117.3
Hieh it 759.0 87.03 157.5 16.7 535 74.9 396.7 24.50  —99.1
e I\ 759.0  87.03 157.5 52. 6 9.98 131.6  432.6  29.13 —42.4
| 759.0 87.03 157.5 42.0 13.63 27.5 422.0  32.78 —146.5
I 605. 3 61.38 110.6 0.0 0. 00 0.0 282.0 3.07 —173.3
I 605.3  61.38 10. 6 30. 1 3.89 47.7 312.1 6.96 —125.6
Fai I 605.3 61.38 110.6 14.7 4.72 66. 1 296.7 7.79  —107.2
ar N 605.3 61.38 110.6 44.8 861 113.8 326.8 11.68 —59.5
V 605. 3 61. 38 110. 6 42.0 13.63 27.5 324.0 16.70 —145.5
I 492.1 50. 28 79.8 0.0 0. 00 0.0 209.0 —0.14 —167.8
I 492.1  50.28 79.8 27.8 3.59 44.0 236.8 3.45 —123.8
It 492.1 50. 28 79.8 12.1 3.98 54.3 221.1 3.84 —113.5
Medium ;
Y 492.1  50.28 79.8 39.9 7.57 98.3 248.9 7.43  —69.5
v 492.1  50.28 79.8 42.0 13. 63 27.5 251.0  13.49 —140.3
* ( )Root and stubble are not included in input and output
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Table 5 Soil fertility change as affected by long-term high yielding cultivation
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
Field type  Statistic parameter O. M. Total N Available-N Available-P Available-K
X(n=5) 17.05 0. 899 99.8 12. 80 120. 8
High yielding CV %) 12.39 10. 03 12.41 6. 85 16.49
( ) X(n=5) 15. 07 1. 034 103. 7 14.51 95.3
Medium yielding CV (%) 18.48 21.35 4.97 34.78 15. 88

* 1997

Tested after wheat harvest in 1997

6

Table 6 Effects of different amounts of retruned straw on rice growth and yield

20d (10" /hm?) () .
(kg/hm?) (10*/hm?) (%) (kg/hm?)
Tiller No. at 20 days after 1000-grain
Returned straw Panicle No. Spikelet No.  Filled percentage Yield
transplanting weight
0 354. 0 343.5 123.9 92.2 28. 8 11301
3750 334.5 322.5 132.1 92.9 29.1 11517
7500 316.5 313.5 129. 8 92.8 29.0 10947
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