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Long-term Location Study on the Balance of Nutrient Inputs and
Outputs on Farmland of the Hexi Corridor

SUO Dong-rang, HAN Shun-bin
(Instituteo f A gricultural Sciences of Zhangye City, Zhangye Gansu 734000 China)

Abstract: The status of nutrient inputs and outputs on farmland of the Hexi corridor, Gansu Province was
studied conclusively by a24 year long-term location fertilizer experiment. Results showed that long-term con-
tinuous chemical fertilizer application made soil nitrogen (N ) input —output change from a negative balance to
a positive balance in the first period (1982—1990) and surplus rate was about 8.6% ~19. 1%. Apparent sur-
plus rate was 29.0% ~48. 5% during the period with the largest balance value (1997—2005), but soil N in-
put-output was in a negative balance after N loss was deducted. Phosphorus (P) fertilizer input —output was
still in a positive balance and surplus rate was 57.4% ~68.3%. Potassium (K) fertilizer input quantity was
less than uptake quantity of crop, so K input—output was in a negative balance and averaged surplus rate
was —58.7%. These indicated that N and K nutrient inputs were not enough by continuous chemical fertiliz-
er application. The long-term combined application of chemical fertilizer and organic manure could make N
and P input—output be in a positive balance and surplus rates of N and P were 56.3% ~61.5% and 249.9 %
~265.7%, respectively. Even though N loss was deducted, N surplus was still 9.4% ~10.9%. K input —
output was in a negative balance and average deficiency was 19.9%. Under continuous organic manure treat-
ment. K deficiency was 45.0%. Increasing K chemical fertilization, keeping N chemical fertilization level,
and combining organic manure application are scientific balanced fertilizer application techniques.

Keywords: fertilizer input; uptake of crop; balance value; long-term location study
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24 a
3 N ] \\
1 WFFeel 575
1.1
(M ); (CK).
(N, (NP). (NPK),
33.3 m’, 3
3a \ N 120~180 kg/
hm’, P 26.2~39.3 kg/hm°; K  49.8 ~
74.7 kg/hm?, .
2, ,
P1.179 g/ kg, N220.5 mg/kg, P105.7 mg/
kg, K1 797 mg/kg. 1982—1990 60 t/
hm>, 1991—2005 75 t/hm’,
1982 . ,
1.2
.o 1982—
2005 8
= X + X
%= / )X 100%.
2 R
2.1

3a . 1994—1996
3a . 2 a
121 ) )

, 0.35
~0. 44, 0.40 . 0. 46 ~
0.54 0.50

C D,
(MNPK, MNP)
N NP, M
3 .
8 .
[2
(N).  (P).  (K)
1.63% ~2.72%, 0.130% ~0.483% 0.11% ~

0.50%. 0.25% ~0.87%, 0.033% ~
0.101%,0.98% ~3.66%. NN
0.93% ~1.82%,0.11% ~0.64% 0.20%
~0. 40%. 0.24% ~ 0. 80%,
0.026 % ~0.098 %, 0.92 % ~ 2. 19%, 8
2—4.
. MNPK> MNP
> MN> NPK> NP> M> N> CK.
8
(CK, N, NP, NPK, M. MN, MNP, MNPK)
100 kg
2.350 2,2.749 7, 2.681 2, 2.641 3, 2.579 2, 3.233 0.
3.044 0,3.194 1;
0.368 1, 0. 356 2, 0. 426 0,
0.421 5, 0.5044, 0. 500 2;
2.221 8,2.632 7,3.143 9, 3. 558 7,4.087 9, 4.412 7,
3.906 5,4.262 5, 100 kg
1. 515 6, 2. 177 5, 2.126 5,
2.306 6,1.823 4,2.2362,2.256 1  2.173 2;
0.281 2, 0.253 4,0.313 5,0.338 7,
0.309 0,0.335 0, 0.348 2, 0.380 3;
1.910 0, 1. 502 5, 1.500 3, 1. 718 2, 1.910 1,
1.790 1,1.855 6, 1.957 1.

0. 419 4 0.5103,
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3.119 1, 0. 502 3 4. 086 4; 100 kg
(MNP, MNPK) NN 2.21417,0.364
s 3 1.906 4., N
, 100 kg N .
1 kg/ hm?
CK N NP NPK M MN MNP MNPK
1982—1984 16 224 17 790 20297 19 395 16 692 19 485 21 138 19 809
1985—1987 16 422 18 546 21192 21 246 17 586 20 367 21 935 21 989
1988—1990 13 678 18 184 23590 24 886 20 815 23 532 26 011 25673
1991—1993 8556 12 003 21673 23 255 14 131 23 622 25 075 25260
1994—1996 3044 6 230 14711 16 821 8 196 15 170 17 447 18 200
1997—1999 4 641 10 701 19 200 23550 13 470 21 705 25 095 26 445
2000—2002 5730 7201 23190 22 550 16 905 22 925 24 510 25266
2003—2005 6 464 7028 20 080 21 586 15 865 23 226 26 060 27 602
24 a 74759 97 683 161 938 173 289 123 660 170 032 187 271 190 244
34 287 46 322 87 894 93 658 57 220 91 527 102 260 104 164
40 472 51261 74 044 79 631 66 440 78 505 85 011 86 080
2 kg/ hm?
CK N NP NPK M MN MNP M NPK
N 0.0 480.0 480.0 480.0 372.0 852. 0 852. 0 852.0
1982—1984 N 303.5 431.3 481.2 476.7 358.2 528.5 557.9 523.8
—303.5 48.7 —1.2 3.3 13.5 323.7 294. 1 328.2
N 0.0 480.0 480.0 480.0 372.0 852. 0 852. 0 852.0
1985—1987 N 301.3 449.6 509.3 524.3 374.17 551. 6 577.17 586.6
—301.3 30. 4 —29.3 —24.3 —2.7 300. 4 274. 3 265.4
N 0.0 480.0 480.0 480.0 372.0 852. 0 852. 0 852.0
1988— 1990 N 256.5 442 565.3 614. 8 451. 7 639. 8 683. 4 680.5
—256.5 38.0 —85.3 —134.8 —179.7 212.2 168. 6 171.5
N 0.0 600.0 600.0 600. 0 466.0 1 066. 0 1 066. 0 1066.0
1991—1993 N 161.5 349.7 526.3 5717.8 310. 1 652. 8 669. 9 686. 6
—161.5 250.3 73.7 22.2 154.9 412. 2 396. 1 378.4
N 0.0 480.0 480.0 480.0 466. 0 946. 0 946. 0 946.0
1994—1996 N 71.3 139.0 394.6 444.3 211. 3 490. 4 5311 581.3
—71.3 341.0 85.4 35.7 253.7 455. 6 413.9 364.7
N 0.0 720.0 720.0 720.0 466.0 1 186.0 1 186.0 1186.0
1997—1999 N 9.5 237.2 460. 6 578.1 290. 9 586. 6 660. 1 703.2
— 9.5 482.8 259.4 141.9 175. 1 599. 4 525.9 482.8
N 0.0 720.0 720.0 720.0 466.0 1 186.0 1 186. 0 1186.0
2000—2002 N 110.7 173.0 504.3 557.7 340. 1 622. 8 649. 6 679. 8
—110.7 547.0 215.7 162.3 116. 9 563. 2 536. 4 506.2
N 0.0 720.0 720.0 720.0 466.0 1 186.0 1 186. 0 1186.0
2003—2005 N 119.9 168. 1 489.4 536.9 341.0 642. 3 701. 0 755.5
—119.9 551.9 230.6 183. 1 125. 0 543.7 485. 0 430.5
N 0.0 4680.0 4680.0 4 680.0 3446.0 81260 8126.0 8126.0
N 1419.2  2390.4 3931.0 4310.6 26387.3 47146 5030.7 5197.3
—1419.2 22806  749.0  369.4 7587 311L.4 30953 2928.7
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3 ke/ hm?
CK N NP NPK M MN MNP M NPK
P 0.0 0.0 104.6 104.6 210.5 210.5 315. 1 315.1
1982—1984 P 52.3 52.5 73.9 72.7 65.6 73.3 89.6 86.9
—52.3 —52.5 30.7 30.9 144.9 137.2 225.5 228.2
P 0.0 0.0 104.6 104.6 210.5 210.5 315. 1 315.1
1985—1987 P 49.4 51.2 78.3 80.2 69.9 76.6 92. 8 97.1
—49.4 —51.2 26.3 24.4 140. 6 133.9 222.3 218.0
P 0.0 0.0 104.6 104.6 210.5 210.5 315. 1 315.1
1988— 1990 P 4.3 54.0 86.8 9.1 83.0 88.7 109. 7 112.8
—44.3 —54.0 17.8 10.5 127.5 121.8 205. 4 202.3
P 0.0 0.0 130. 8 130. 8 263.3 263.3 394. 1 394.1
1991—1993 P 27.7 43. 4 81.2 88.8 57.4 90.0 108. 0 113.1
—27.7 —43.4 49.6 42.0 205.9 173.3 286. 1 281.0
P 0.0 0.0 104. 6 104.6 263.3 263.3 367. 9 367.9
1994—1996 P 11.2 21.7 60.6 70.5 41.8 63.9 88. 0 85.4
—11.2 —21.7 44.0 34.1 221.5 199.4 280. 3 282.9
P 0.0 0.0 157.0 157.0 263.3 263.3 420. 3 420.3
1997—1999 P 15.8 30.7 70.7 88.2 52.6 81.5 106. 1 116.5
—15.8 —30.7 86.3 68. 8 210.7 181.8 314. 2 303.8
P 0.0 0.0 157.0 157.0 263.3 263.3 420. 3 420.3
2000—2002 P 18.8 21.0 79.4 85.4 64.6 86.4 104. 5 112.3
—18.8 —21.0 77.6 71.6 198.7 176.9 315. 8 308.0
P 0.0 0.0 157.0 157.0 263.3 263.3 420. 3 420.3
2003—2005 P 20.5 20. 4 75.9 82.6 62.4 88.4 113. 1 124.3
—20.5 —20.4 81.1 74.4 200.9 180.3 317.7 308. 6
P 0.0 0.0 1020.2 1020.2 1948.0 1948.0 2 968. 6 2968.6
240.0 294. 9 606. 4 648.3 497.3 648. 8 811. 8 848.4
—240.0 —294.9 413.8 371.9 1450.7 1299.2 2 156. 8 2120.2
4 kg/ hm?
CK N NP NPK M MN MNP MNPK
K 0.0 0.0 0.0 199.0 323.0 323.0 323.0 522.0
1982— 1984 K 331. 6 351.8 455.6 494. 4 491.9 580. 6 603.0 598.6
—331.6 —351.8 —455.6 —295.5 —168.9 —257.6 —280.0 —76.6
K 0.0 0.0 0.0 199.0 323.0 323.0 323.0 522.0
1985—1987 K 333. 4 342.2 486. 4 553.2 509.2 606. 2 612.4 676.3
—333.4 —342.2 —486.4 —354.2 —186.2 —283.2 —289.4 —154.3
K 0.0 0.0 0.0 199.0 323.0 323.0 323.0 522.0
1988—1990 K 279. 8 362.2 534.6 615.3 586.9 706. 8 734.0 779.4
—279. 8 —362.2 —534.6 —452.3 —263.9 —383. 8 —411.0 —257.4
K 0.0 0.0 0.0 249.0 404.0 404. 0 404.0 653.0
1991—1993 K 175. 4 299. 4 513.8 626.8 436.4 736. 2 676.9 805.3
—175. 4 —299.4 —513.8 —377.8 —32.4 —332.2 —272.9 —152.3
K 0.0 0.0 0.0 199.0 404.0 404. 0 404.0 603.0
1994—1996 K 67. 6 160. 6 462.5 598.7 348.0 652. 9 681.5 755.9
—67.6 —160.6 —462.5 —399.7 56.0 —248. 9 —271.5 —172.9
K 0.0 0.0 0.0 299.0 404.0 404. 0 404.0 703.0
1997—1999 K 97. 8 200.7 437.6 596. 2 401.8 642. 8 645.8 806. 8
—97.8 —200.7 —437.6 —297.2 2.2 —238.9 —241.8 —103.8
K 0.0 0.0 0.0 299.0 404.0 404. 0 404.0 703.0
2000—2002 K 118. 4 138.8 496. 8 593.8 456. 1 687. 4 706. 4 789.9
—118. 4 —138.8 —496.8 —294.8 —52.1 —283. 4 —302.4 —86.9
K 0.0 0.0 0.0 299.0 404.0 404. 0 404.0 703.0
2003—2005 K 130. 8 134.0 518.4 586. 8 377.9 725. 1 777.8 922.5
—130. 8 —134.0 —518.4 —287.8 26. 1 —321. 1 —373.8 —219.5
K 0.0 0.0 0.0 19420 2989.0 2 989.0 2989.0 4931.0
K 1534.5 1989.7 3905.7 4701.2 3607.9 53381 5437.8 6154.7
— 15345 —1989.7 —3905.7 —2 759.2 —618.9 —2349.1 —2448.8 —1223.7
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2.2 .
. N N ,
(NP, NPK) , ( ,
) 8 6%~19 1%9 0 ’
28.2%:; (MNP, MN- .
PK) 564% ~615%o s s
. (1982—1990 )
, (NP, N PK)
(M) , ,
—0.25%~0.7% —15.1% ~—21. . . .
9% ; 3.8% — 20.0% ~47.0%, 33.3%.
17.8 %. 8.6% ~19.1%,
, 1 53. .
3% ~62.7% 24.7% ~33.2%. 24.0% ~28.0%, 26. 0%,
2 928.7~3095.3 kg/hm”, 1 544. 4

. B kg/hm’, 896.0 kg/hm’
1991 —2005 . 488.6~654.9 kg/hm’, 9.4% ~10.9%.
s , 1997—2005 ’
. 720 kg/hm®,  33.3%
, (NP, NPK) . 237.6 kg/hm?,
. 3.8% ~14.0% (NP, NPK)
34.1% ~47.1%. . 0.5% ~17.7%,
. (MNP, MN-
. 1991—1993 55.1%~63.1% PK) 473.2 ~515.8 kg/hm”,
57.0% ~84.7%. (237.6 kg) (121.2
, 5 kg/hm?), 114. 4 ~157.0 kg/
; N hm?, 16.1% ~23.4%.
. N .
(N) 95.6%:, ,
5 (2000 >
CK N NP NPK M MN MNP M NPK
N/ (g° kg D 0. 800 0.900 1. 010 1.290 1. 510 1.550 1.280 1. 410
P/ (g ° kg ) 0.780 0.690 0. 813 0.830 0. 830 0.874 0.874 0. 900
N/ (mg° kg D) 54.000 99. 400 64. 000 71.400 107. 000 109. 000 94.000 98. 000
P/ (mg ° kg 1) 3.500 4.200 15. 000 15.000 41. 000 39.000 45.000 46. 000
K/ (mg~° kg~ ') 100.000 110. 000 70. 000 114.000 190. 000 230.000 160. 000 240. 000




58 28
~149.4 kg/hm?, 49.1% ~69.5%,
2.3 58. 7% 115.0 kg/hm?.
P, P (MNPK)
, \ 19.6%,
(MNP, MNPK) ( . 30%
) , (NP, NPK) . .
. (NP, NPK) 162.7 kg/hm’,
57.4 % ~68.3 %. (1982—1990 ) .
. \ 40.0% .
11.0% ~20.0%. 1991—2005 .
\ 47.0% ~61.0% C s
O U 3 0
90.1% ~106.9 %
. 192. 0% 204. .
0%7 , ’
(MNP, MNPK) e 24 a
. 249. 9% ~ 265. 6 %.
252. 0% ~ 263. 0% 180. 0% ~ 187. 0%;
1991 —2005 . . ;
. 248. 2% ~ (1982—1990 ) RN
302. 0%, , , 1997 —
2005 29.1% ~48.5%,
. . 0.5% ~17.7%.
. (MNP, MNPK)
, . 56.4%~61.5%,
«C 5 , 9.4 % ~10.9%,
. 1997—2005 \
, 66.4% ~88.9%,
16.1% ~23.4%,
2.4 . ,
, N
o, 57.4% ~68.2%;
, (MNP) 250.0% ~265.7%,
, 45.0 %, 24 a ,

2 448.8 kg/hm’, 102.0 kg/
hm”. 49. 8

(F#% 767 )
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