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Nitrogen phosphorus and potassium cycling and balance in farmland ecosystem at the piedmont of Taihang.
ZHANG Yuming HU Chunsheng  MAO Renzhao DONG Wenxu Shijiazhuang Institute of Agricultural
Modernization Chinese Academy of Sciences  Shijiazhuang 050021 China .-Chin. J. Appl. Ecol. 2003
14 11 1863~1867.

The feature and change trend of N P and K cycling and balance in farmland ecosystem of Luancheng County at
the piedmont of Taihang were analyzed . The status of nutrient balance was appraised and the rational way to
apply fertilizer was put forward. The result indicated that N balance went through a process from slight deficit to
surplus during 1985~2000 changing from deficit of 1.4% in 1985 to surplus of 48.6% in 2000. Potassium
balance changed gradually from serious deficit of 82% to slight surplus of 4. 6% but was still deficit in many
fields. P budget was surplus ever since 1985. Comparing with the output of nutrients the inputs of N and P
were excessive but the K input was short. Under the current soil fertility and crop planting structure the coun-
termeasure to control the application amount of N and P and to increase the application rate of K should be car-
ried out so that there would be no significant surplus N emitting or leaching from soil into environment. The
technique to return crop straw into farmland should be extended to increase the nutrient recycling rate.

Key words Farmland ecosystem Soil nutrient balance Cycling and reutilization.
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2 Table 2 N losses from agro-ecosystem in Luancheng County
51 NH; b
: Item Ammonia  p o Leaching loss
volatilization
Percentage to 15.1 1.07* 8.9
12.4TC applied fertilizer %
474.9mm 1697mm a tb
180cm .
=10T 4232C 200 d
2.2 -
2.2.1
3
3.1
3.1.1
1985 1990 20%
409% 2000 90 %
1
1985~2000
2000 N P K
78 10278 3862 359t 1985 N
76.6% P 9.8% K 8.5 3
195 kg hm~2 3.
67.4% ~79.2% 78.3%
~91.6%.
2.2.2 0.5% ~
10.5%.
1 7
. 30%
Table 1 Concentration of N P and K in wheat and maize 40% ~50% 9 .
Crop N % P % K% 3 1985~2000
Wheat grain 2.04 0.45 0.32 Table 3 Nutrient input of farmland ecosystem in Luancheng County in
Wheat straw 0.65 0.08 0.75 1990~2000 t
Maize grain 1.20 0.37 0.3 1985 1990 2000
Maize straw 0.92 0.15 0.6 ig[urtiem NP K N P K N P K
Fertilizer 580 3517 42 7928 4394 5 10278 3862 359
Manure 467 237 429 512 293 508 1408 735 11T
Returned straw 00 0 710 108 3539 2276 335 1886
Irrigation n 570 560
2 Precipitation 97 97 95
Symbiotic 238 134 641
. - nitrogen fixation
13 _ _ Total 7194 3754 471 10011 4795 1092 15258 4932 3423
24
2.2.3 1979
2000
.2000
. 1985
2 . .2000

4497t
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1990 226% . 70% ~ 80 % 24%. N P K N
67% K 22% P 11%.
51% ~55%
2000
1985 36.9% 1990 13.7%
1985 N 50.7% P 39.0% K
. 2000 1985 25.2% 1990 N 15.3% P 14.0% K
1 9.0%.
1985 82% 1990 78% 2000 61% 4 1985~2000
Table 4 Nutrient output of farmland ecosystem in Luancheng County in
1985~2000 t
10% 9% 14% 1985 1990 2000
Nutrient
0.9% 19%. - NP K NP K N P K
Cereal crop 5509 1146 2482 6790 1437 2971 7336 1618 3174
Non-cereal crop 337 42 130 15t 12 30 420 M 9%
1985 10% 2000 Nloss 1430 1964 2510
2612 ! 5231
33% Total 7296 1188 2612 8905 1449 3001 10267 1652 327
3.1.2 3.1.3 5
1985
4.
1990~2000
NPK
2000
80% ~ 83 % N 22.2% NPK
71% ~76% . 51.5%
20% ~ 6 1985
5
Table 5 Farmland nutrient cycling during different development periods in Luancheng County
1985 1990 2000
Items N NPK N NPK N NPK
N cycling  NPK cycling N cycling NPK cycling N cycling NPK cycling
Total input kg hm 2 229 363 320 507 495 766
External input kg hm 2 185 298 253 393 334 470
Total output kg hm 2 232 353 284 426 333 493
Output from farmland kg hm 2 217 3 1.7 243 338 259 239
Internal cycling kg hm 2 15 36 41 88 74 254
“ Cycling rate % 6.4 10.2 14.4 20.7 22.2 51.5
*
6 4.6%.
Table 6 Balance of farmland nutrient during different periods in Lu- 3.2
ancheng County :
1985 1990 2000 3.2.1
ltems N P K N P K N P K
Total input t 7194 3754 471 10011 4795 1092 15258 4932 3423 1979
Total output t 7296 1188 2612 8905 1449 3001 10267 1652 3272
Balance % —1.4216.0 -82.0 12.4 230.9 -63.6 48.6 198.5 4.6
p 7
1985 2000
48.6%.1990 K 1990 - 1990
K

K

2000
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1979 — 2000 19. 4% 1-SCI
B% = T E 1 X100 1
0.9%.
B% E
. SCI
10% 8
NPK
7
Table 7 Uariation of farmland soil nutrient in Luancheng County
81.4% 95% 93.3%
Year o.M Total N Alkalized N Available P Available K ) 0 0
gke'!  gkg! mghke ! mghke ! mghke!
1978 11.4+£2.9 0.87£0.12 56.7+13.2 17.6£9.0 140.6+27.6 9
2000 17.4£2.4 1.11£0.14 79.8£9.9 20.9+£13.2113.3£32.4
6.0 0.24 23.1 3.3 -27.3
Change
3.2.2 6
20% 30%
8
8
7
60 %
1.5
50%
S 9 2000
Table 8 Rate of increased production relative value % Table 9 Nutrient balance rate in farmland in 2000 %
N P K [tems N P K
Crop
Wheat 1.18 1.09 1.01 Actual balance rate in +68~ +259+ 11~ +216 - 100~ +78
Maize 1.00 0.96* 1.03 farmland of peasant household
Total 1.07 1.02 1.02 Actual balance rate in ~ +20.4 +31.0 - 100
x <1 1.0 farmland of Experimental Station
Actual balance +48.6 +198.5 +4.6
rate in farmland of Luancheng County
Allowable balance rate -81.4 -95.0 -93.3
4
8
4.1
9 K 15
N
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