24 6

Vol. 24 No. 6
1996 12 Acta Univ. Agric. Boreali-occidentalis Dec. 1996
*k
M A =GN SIS M P
Mo’k IR BET
( 712100)
1983~ 1992 ,
) N, P s N, P
:N, P N 5 P s >N
, MNP s P
S143. 1, S143.2
, . , 300 7.0g kg’ ', 0.38 0.
06g kg ', 256 38.5mg kg ', 21 40mg kg
. 1983 1992 ,
1 MRS 7%k
8 ,
10 , . 1.
1
(¢ kg™ ") (¢ kg™ ') (g kg ) (mg kg') (mgkg') (mgkg!)
4. 10 0.39 0. 59 23. 8 10.0 2.10
7. 70 0. 66 0. 62 385 17.0 3.53
4. 49 0.42 0. 66 24. 3 - 4.30
7 : (CK), (P), (N), + (NP), (M),
+ (MN), + + (MNP); + (M P)
7500 kg hm *a ',  1l4kg hm *a ', ( P0s46% ) 57 kg
hm > a ' 15 000 kg’ hm * a ', 195 k¢ hm ~ a ',
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97.5 kg hm' al — — — ;4 ;
— ,2 .
(6 20¢m) ( ) ( )
( ) (Olsen ), ( ) .
) ( - )
, )
2GR

21
21.1 REAEXAB LR R#ARE 20X 7

2 2 ° 2 2
2 o ° 2
. MNP ,MN, MP NP . ,
. , > > > .
2 kg hm™ 2
CK % CK % CK % CK
MNP 4590 46. 4 4028 225.5 3141 120. 0 2492 109.2
MN 4305 37.3 3225 197. 0 2820 97. 9 2121 78.1
MP 4048 2.1
M 3423 9.2 2445 97. 6 1860 30. 5 1416 8.9
NP 4544 4.9 3660 195. 8 2640 85. 3 2067 73.6
N 3878 2.7 3420 176. 4 2490 74. 4 1416 18.9
P 3687 17.6 1429 15.5 1440 1.1 1309 10.0
CK 3135 1238 1425 1191
2 1.2 TR R4 3R B8 R ) , . . .
s 8T . 3 s
3 kg hm *
1) 2 3) 4) 5
% % % % %
MNP 3518 67. 1 7590 244.2 1862 196. 9 884 554. 4 1617 485. 9
MN 4704 123. 5 5963 170. 4 1482 136. 4 645 377.8 1314 376. 1
MP 2930 39.2 4788 171.2
M 2574 22. 4 4343 96.9 906 44. 5 333 146.7 728 163. 6
NP 3336 585 6383 189.5 1362 117. 2 827 512.2 1251 3533
N 2447 16. 3 2853 29.4 657 5.0 138 2.2 291 5 4
P 2537 20. 5 3834 173.9 854 36. 1 368 172.2 542 76. 2
CK 2105 2205 627 135 276
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-1
, MNP , 1 kg mm ( 500 mm),
) MNP 1/9, .
2 ; 2
. -2
90 kg’ hm™ . , ,
o R , o
22
N, P > N, P
. N, P
N, P , N,P
° 2 N7 P 2
P P, M, P
N P " N
P , s .
N. P kg hm >
CK P N NP M MN MNP
55.9 67.3 64. 5 117. 3 70.9 112.9 144. 3
33.7 42.3 44. 1 113.5 50.2 123.3 140. 8
N 17. 1 30.3 331 87. 7 36.0 89.2 115. 2
N 106. 8 139.9 141. 7 318 6 157. 1 325.4 325. 3
% 44.9 32.9 28. 4 13. 5 28.8 10. 7
7. 11.7 5 8 15. 8 1.8 19.7 22.3
3. 9.5 3.4 126 9.9 16.3 19.7
P 2. 5.5 2.7 10. 6 71 8.3 15.9
P 13. 26. 8 1. 9 389 28.8 44.3 57.8
% 48. 31.4 322 18. 0 22.7 35.3 15.5
B — — 4
23
23,1 Tt e = E i
; ( (MNP) 100,
5 1983~ 1992 kg hm™?
1983 3135 68 3 1191 47.3
1984 2691 35.0 192 18.1
1985 1947 58 8 909 42. 4
1986 1781 27.9 188 22.17
1987 1287 65. 0 420 29. 3
1988 2460 31.9 99 14. 6
1989 1706 49. 0 336 20. 2
1990 1887 22.0 336 151
1991 309 18 2
1992 115. 5 14. 8
¥ /MNP X 100
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6. %% 4. S 5 Y 300
. -2 . -2
kg hm ~; 19. 3% 220 kg’ hm ; 33.
. s N s .
2.3.2 )IFHA B 1 P ik AE 6 ,
° 2
R . N 23.
Yo ~ 300 . .
2 N 2 o N 2
N . .
P p H 8 O ’ B Ca—P ° )
. -2
, MNP , 47. 05 kg hm™".
6 kg hm * &'
N .
[51 8
MNP N 61.35 88.20 0.38 153.52  108.75  33.45 142.20  11.33 9. 60
P, 05 38. 40 41.22 0. 11 80. 06 33.00 33.00  47.06 376 44
MN N 61.35 88.20 0.38 153.52 99.83 4275 1457  10.95 87. 60
P, 05 38.40 0. 11 38. 87 23.96 23.95 1491  113.88
M N 61.35 0.38 65.33 58.05 58.05 7.28 58.20
P, 05 38. 40 0. 11 38. 87 20.93 2,93  17.94  143.45
NP N 88.20 0.38 0. 18 970  37.95 13015 - 38.48 — 307.80
P, 05 41.20 0. 11 41. 66 26. 12 2612 1554 124.32
CK N 0.38 3.98 47.25 47.25 - 43.28 - 346.20
P 0s 0. 11 0. 47 11. 22 1.22 -10.76 86. 04
N 3.6kg hm™2; P,050. 36 kg hm™ 2.
2 3.3 RFHA A 5 M T a4 7, N
7 kg hm * &'
N
8
MNP N 2220 5235 057 78.72 31.95 2690 7.8l4 0.45041 67.22 11.51 9204
P, 05 1680 2470 0.20 4206 116l 2403 0.06 3570 636 50.88
MN N 2220 5235 057 78.72 27.57 3471 800  0.45 70.78  7.94  63.52
P, 05 16. 80 0.20 17.35  6.68 2405 0.06  30.72 - 13.37- 106.96
M N 22.20 0.57 26.37 15.57 7.58  0.45 23.60 278 22.20
P, 05 16. 80 0.20 17.35 602 2403 0.06  30.11 - 12.75- 10200
NP N 52.35  0.57 56.52 2855 31.88 7.8  0.45 68.72 - 12.20 - 97. 56
P2 0s 2470 0.20 2526 8. 03 2403 0.06 3212 -6.86 - 5454
CK N 0.57 417 13.40 7.58  0.45 21.03 - 16. 86~ 134. 88
P2 0s 0.20 0.56 293 3.3 0.06 3437 - 33.81- 290.48
N 3.6kg hm™ % P2050. 36 kg hm™ 2.
N ) . N, P N )



s . MNP,MN,NP3 >
11. 3% ~ 11. Po . , 36% .
s MNP , ,
+ 10 , , >
1 . , 1990(2): & 15
2 . ,1996(2): 18 22
3 , 1990(2): 66~ 74
4 ,1990( 12): 95~ 102
5 J—
. ,1991. 176~ 182
6 , , . ) ,1993(1): 81~ 91

The Long Term Application Effects and Balance Characteristics
of Nitrogen and Phosphorous in Loessial Hilly Regions

Zheng Jianying Wu Ruijun Zhai Lianning
(Institute of Soil and Water Conservation, Ministry of Water Resources
and CAS,Yangling, Shaanxi 712100)

Abstract The effects and balance properties of long-term nitrogen and
phosphorous application in loessial hilly regions are explored in this paper based on field
experiments and lab analysis from 1983 to 1992 The result indicates that thereis a close
correlation between the long—term application and yields, and that all crops, planted in
any type of soils, have stable yields with effective nitrogen and phosphorous application.
The amount of N and P taken up by crops is in conformity with yield production, while
the taken-up N and P quantity decreases along with an extension of application time.
The balance analysis shows that, with a compound application of N and P, there is a lack
of nitrogen in soil and a surplus of phosphorous in valley field and that, with a
combination of organic and inorganic use, a surplus of nitrogen is obvious. Besides the
MNP treatment, there exists a lack of phosphorous on slanting land due to soil and
water errosion. It is therefore concluded that thereis a need of soil and water control on
slanting land for the purpose of improving soil fertility.

Key words nitrogen, phosphorous, long—term fertilization, fertilizer efficiency,

nutrient balance, loessial hilly region



