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Table1 Basic agrochemical poperties of soil in the experimental plots (0~ 20 cm top soil)
0. M. Total N Total P Total K Available N Available P Available K pH
(ske™ ") (gkg™ " (gkg'h (ske™ (mg kg ) (mg kg™ ") (mg kg™ ")
48 2 22 0.7 252 239.7 17.9 190 8 7.2
(1) (CK) 5 (2)NP; (3)NK; (4) PK; (5) NPK; (6) NP2K; (7) NPK,
(kg hm™ %) :N 112 5, 13. 5; P( P,05) 45.0, 34. 5;
K(K»0) 60. 0; Po( P,0s) 90. 0, 69. 0; K> (K-0) 120.0
.4 15mx42m
: ( 6 ), ( 19 ), ( 25 )
N PK (1]
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Table 2 Mean grain yields of different treatments( Dry matter, kg hm 2)
1990 1991 1992 193 194 195 1996 1997 199 199 2000
Treatment (ot Maize  Wheat  Wheat  Maize Sohean  Wheat  Maize Soybean Wheat  Maire
CK 2506 4787 1454 1877 374 197 154 4001 2040 2016 3315
NP 3281 5343 3326 2951 5931 182 2101 5310 227 323 6124
NK 3075 5813 3042 2625 6575 182 1917 5298 2267 2853 6109
K 285 4281 1413 186 399 1919 1661 4045 222 2367 3592
NPK 3135 5870 3581 3149 7145 2075 2241 5966 2304 358 6537
NPK 3134 5726 3429 313 667 1977 2309 5898 245 367 6526
NPK, 3083 5730 3320 3111 605 1980 2124 5991 248 332 6560
3
Table 3 Changes in nutrient supplying capacity of soil (%)
N p K
Year Crop Nitrogen Phosphorus Potassium
1990 92 0 %81 100.0
1991 729 9.0 91.0
1992 395 8.0 92.8
1993 59 3 0.4 93.7
1994 56 0 2.0 83.0
1995 ) 925 8.8 88.0
1996 74 1 8.5 94.0
1997 67 8 8.5 89.0
1998 96 4 %84 98.7
1999 67 1 8.9 91.6
2000 549 %.5 93.7
1)
, N, 90% P,
95% N P K
11 ,11 N
2% 50% ~ 60% ; .P 98% 80% ~ 90%; .K

90%(  3)
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Table 4 Nutrient contents of crops( g kg™ ')
Grain Stalk Roots
Crops
N P K N P K N P K
2. 4 4.0 3.7 4.1 Q6 85 5.6 0.9 4.8
13. 4 3.8 4.1 6.0 L0 7.1 5.6 0.6 4.4
6l. 7 59 14.8 7.2 a7 7.4 5.8 0.5 1.7
N B 48%, 52%, 27%
2/3 ( ) : I 1.420 0.67;
I 1.76 0 43; 217 0. 81( R 1. 17, 1. 0)
N 4 65kghm™ 2P 0.6l kehm™ %K  3.22 kghm > ,
, « 3
5 10 (199~ 1999
Table5 Nutrient balance of diffaent treatments in 10 years (kg hm™2)
Output Input Balance Balance( %)
Treatment
N P K N P K N P K N P K
CK 1265 148 458 91 4 100 -84 - 14 -3% -® -8 -78
NP 1546 204 641 1365 224 125 - 181 20 -516 - 12 10 - 81
NK 1531 202 635 1350 27 21 - 181 - 175 - 414 -12 -87 -65
X 1298 153 480 406 221 203 - 82 68 -27 - ® 44 - 58
NPK 1643 223 701 1378 227 232 - 265 4 -4 - 16 2 - 67
NP,K 1579 210 628 1379 421 231 - 200 211 - 397 - 13 100 - 63
NPK, 1613 216 685 1382 226 331 - 231 10 -3%4 - 14 5 - 52
11 s , N 70% , N 2%~
16% ; , P 85% s p :N P
;NP P s N P P P 44 %
100% ;
23
s , 10
(20 cm) , N s )
(0 )
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Table 6 Nitrogen equilibriim, gain and loss in different treatments (1990~ 1999)
N N N N
Treatment N balance Total N in 1990 Total N in 1999 Increase/ decrease of total N
(%) (gks™1) (gkg " (+.-)
CK - 69 2.20 210 -010
NP - 12 2.20 22 0
NK - 12 2.20 210 -010
PK - 69 2.20 210 -010
NPK - 16 2.20 210 -010
NP,K - 13 2.20 210 -010
NIX, - 14 2.20 22 0
7
TaHe7 Equlibrium, gain and bss of phosphorus in different treatments( 1990~ 1999)
, , b P p p p
P balance  Total P in 190 Total P in 1999 "%/ Available - Availablenerease/ decrease
Treatment (%) (¢ ke 1) (g ke 1) decrease P in 190 P in 199 of available P
(gkg ) (mgkg 1) (mgkg ) (+.-)
CK - 84 Q070 0. 66 -0.04 17.9 14 1 - 338
NP 10 070 0.69 -0.01 17.9 18 8 + 0.9
NK - 87 070 0. 66 -0.04 17.9 145 - 3.4
X 44 Q070 0.75 +0.05 17.9 24 2 + 6.3
NPK 2 070 0.72 +0. 02 17.9 18 2 + 0.3
NP,K 100 070 0.79 + 0.0 17.9 382 +20.3
NPK, 5 Q070 0.74 +0. 04 17.9 19 1 + 1.2
8
TaHe8 Equiibriun, gain and bss of potassium in diff erent treatments( 1990~ 1999)
K K K K
T roatment K hahnce Avaihble K in 1990 Available K in 1990 Inaease/decrease of available K
(%) (mg kg™ ) (mg kg™ ) (+.-)
CK - 78 190 8 180. 1 -10.7
NP - 81 190 8 172.7 - 18.1
NK - 65 190 8 180.0 - 10.8
PK - 58 190 8 187.3 -3.5
NPK - 67 190 8 171.7 - 191
NP,K - 63 190 8 177.1 - 13.7
NPK, - 52 190 8 190. 4 -0.4
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Table 9 Equilibrium, gain and loss of potassium and growth and decline of readily available potassium in soil( 1990~ 1999)

Growth/ decline of

Treatmernt F ha]amle available P

(me ke ) (mg kg 1)
K _517 ~38
NP 93 09
NK - 802 _34
PK 310 63
NPK 20 03
NPK 9 5 203
NPK 5 46 12

, Y= 2895+ 0 134X,r=0.918 n=7,  :Y

(Pmgkg '), X (Pmg kg™ )

(10

10
TaHbe 10 Equilibrium, gain and loss of potassium and growth and decline of readily avalable potassium in soil( 1990~ 1999)

Growth/ decline of
K balance

Treatmert et available K
(mg kg )
K - 165 S 107
NP - 36 T
NK - 190 - 108
PK - 126 ~3s
NPK -5 S0
NP K - 182 - BT
NPK, - 162 ~0.4
, cY= 1881+ 0 163X ,r= 0847, n=7,  :Y
(Kmg kg '), X (Kmg kg™ ')
5%
8 , 50% ( )
1. 11 s 2% 50% ~ 60% ; s
98% 80% ~ 90% ; : 100% 90%

2 ,
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Y= 2 895+ 0. 134X; Y= 18 81+ 0. 163X,

1. ) ) : ,1975
2 .. V.
,199%, 27(5) : 198~ 19
3. , . ) , 1997, 16(5) : 61~ 63

LAW OF NUTRIENT EQUILIBRIUM, GAIN AND LOSS
IN BLACK SOIL FARMLAND

Wang Jiarr guo  Liu Hong-xiang  Wang Shouwryu  Han Xiao zeng
(H eilongjiang Institute f Agricultural Modernization, Chinese Academy ¢ Sciences, Harbin 150040, China)

Summary

Results of an 11-yea-fixed experiment indicated that the spontaneous nutrient supplying capacity of
the typical black soil farmland tested varied in the following way, its N supplying capacity declined from
92% to S0% ~ 60% in the plot without nitrogenous fertilizer, its phosphorus supplying capacity de
creased fram 98% to 80% ~ 90% in the plot of no phosphorous fertilizer, and its potassium supplying ca
pacity dropped slowly fran 100% to about 90% in the plot of no potassium fert ilizer. Nutrient equilibrium
of the soil and its changes controlled nutrient gain or loss in the farmland. The correlation coefficient of the
model between gain and loss of available phosphorus and of total phosphorus is Y= 2. 895+ 0. 134X, the
oorrelation coefficient of the model between gain and loss of readily available potassium and of total potas
sium is Y= 18.81+ 0. 163X.
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