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( Station for Agroecology and Environmental Technology, I nstitute of Geography , CAS, Beijing 100101)

Abgract This paper first examinesfertilizer utilization in the three regionsof China,name-
ly ,the 11 coagtd provincesin the Eagt ,the 11 interior provincesin Centrd China,and the 8
remote border provinces in the West. Based on officad satistica data covering 1980 to
1995 ,the characterigtics of the gpplication of chemicd fertilizersin these regions are detailed ,
and the reationships between grain yidd and the gpplication of chemicd fertilizer in different
regions are a0 anaysed. It then presents the ways for improving the eficiency of chemicd
fertilizers. The resultsare:1) For the whole country ,the regresson equation between the tota
amount of the chemicd fertilizers,X ,and per unit area grain yidd,Y ,is:

Y =1210.4+21.112X*- 0.025X* R*=0.712 (1)
In the equation ,when X was 86. 7 kg/ hm’ in 1980 ,the margind grain yield was 16. 8 kg,
and when X was 239. 8 kg/ hm?in 1995 ,the margina grain yield was 9. 1kg. When dy/ dx =
0 the tota amount of fertilizers and potentia grain yied are estimated as 0. 46 x 10% t and
6.2 x 10% t. compared with tota grain yiddin 1995 ,the potentia grain yied can be increased
by 28 per cent. 2) For the three regions,the regresson equations between the totd amount of
chemicd fertilizers,X ,and per unit area grain yiedd,Y ,are:
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Y =1397.4+18.867X- 0.0200X> R?=0.616 for the East (2
Y =1445.7 +24.32X - 0.0399X> R*=0.708 for the Centra (3)
Y =659.2 +29.914X - 0.0969X> R?=0.757 for the West (4)

In equation(2) ,(3) and (4) ,the margina grain yidd was caculated. For the Eagt Region ,the
margina grain yield was 13. 8kg when X was 126. 4 kg/ hm? in 1980 ,and it was 6.2 kg
when X was 316. 8 kg/ hm?in 1995. For Centra Region ,the margind garain yield was 21. 45
kg when X was 72. 8 kg/ hm? in 1980 ,and it was 6.7 kg when X was 220.5 kg/ hn?® in
1995. For the West Region ,the margina grain yield was 19. 9 kg when X was 51. 8 kg/ hm?
in 1980 ,and it was - 2.3 kg when X was 166. 6 kg/ hm? in 1995. From the above facts,it
can be condluded that the eficiency of chemicd fertilizersfor increasng grain yied is different
in the three regions,the highest isin the Centrd ,and the lowest isin the West in 1995.
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27.3x10*t 670.8 x10*t ,4 5.3% 5.9% 15.0% 25.7% 1995
2000 (3 000 —3 200 x 10* t) [ |
1995 (2 568 —2 789 x 10*t) 2000 (3 050 —3 265 x 10" t)
1 1980—1995
Table1l Chemical fertilizer applied and food production during 1980 - 1995 in China
( x1041)
N P20s K20 (10%hm2) (x1040)
1980 1269.4 934.2 273.3 34.6 27.3 1 0.30 0.04 11 647.23 31822.0
1981 1334.9 942.0 295.6 40.7 56. 6 1 0.34 0.05 11 495. 77 32 502.0
1982 1513.4 1043.3 344.8 56.8 68.5 1 0.36 0.06 11 339.57 35342.5
1983 1659.8 1163.8 351.4 58.4 86.2 1 0.33 0.06 11 404. 72 38 727.5
1984 1739.8 1215.3 328.6 69. 4 126.5 1 0.31 0.07 11 288. 39 40 730.5
1985 1775.8 1204.9 310.9 80.4 179.6 1 0.32 0.09 10 884.51 37 910.8
1986 1 930. 6 1312.6 359.8 77.4 180.8 1 0.33 0.08 11 093. 26 39 151.2
1987 1997.0 1 326.8 371.8 89.7 208.7 1 0.34 0.09 11 126. 80 40 473.3
1988 2141.5 1417.1 382.1 101.2 241.2 1 0.34 0.09 11 012.27 39 930.0
1989 2357.4 1536.1 418.9 122.1 280.3 10.34 0.10 11 220. 44 41 442.2
1990 2590.3 1637.7 462. 4 147.9 341.6 1 0.36 0.12 11 346.58 45184.1
1991 2805.1 1726.1 499. 6 173.9 405.5 1 0.38 0.13 11 231.37 44 193. 3
1992 2930.2 1756.1 515.7 196.0 462.4 10.39 0.14 11 055. 97 45 129.7
1993 3150.1 1834.3 574.7 212.3 528.8 1 0.42 0.15 11 050. 87 45 648. 8
1994 3317.9 1882.0 600. 7 234.8 600. 6 1 0.43 0.16 10 954. 38 44 510. 2
1995 3 593.7 2 021.9 632. 4 268. 5 670. 8 1 0.43 0.17 11 006. 08 46 661. 7
L 1981 —1996 [10]
231 [9]
16a ,
, 1980 1 0.30 0.04
1995 10.43 0.17 1990 1 0.56 0.49,
10.38 0.17, 1 0.47 0.32% 1990
, 1980 1. 1647 x 10 hm? 1995 1. 1006 x 10°
hm? , 31822.0x10*t 46 661.7x10% t, 2 730 kg/ hm? 4 239kg/
hm? ,16a (X) (v)

Y = 12187 + 19.90X - 0.003 X2 R? = 0.9338
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( 2 , 1980 86.7 kg hnt ,
64. 4 kg hnt 19. 6 kg hn? 2.7 kg hnt? 1995 239. 8 kg/ hn? 149. 8 kg/ hn?
64. 6 kg/ hn? 25.4 kg/ hnt 7.1%,
5.8% 8.3% 16.5% 3.0%
l6a (X) (y)
Y = 1210.4 + 21. 112X - 0.025X%? R? = 0.712, n = 423 (2
@) ,1980 86.7 kg hm? 16. 8 kg
1995 239. 8 kg/ hnt , 9.1kg,
. dy/ dx=0, 0o 422.2
kg/ hn 5667.6 kg hn?, 1995 1.1006 x 10° hn?
4649.0x10%t, 62378x10"t, 1995 . 15716 x10%t
5 .
Table 2 Changes in per wnit seeded area grain yidd reated to
chemical fertilizer applied in different regions o China
(kg hm?) (kg/ hm?)
1980 86.7 126. 4 72.8 51.8 2730 3 165 2777 1854
1981 92.0 132.6 79.4 52.0 2828 3215 2 905 1981
1982 104.6 149. 4 91.3 59.6 3120 3624 3127 2153
1983 115.3 160. 7 1021.1 68.6 3398 3 860 3514 2 255
1984 120.6 167.5 105. 3 77.2 3608 4148 3698 2 430
1985 123.6 167.6 110.3 80.1 3480 4 001 3558 2 366
1986 133.9 178.3 121.2 87.7 3525 4048 3655 2271
1987 137.8 187.5 123.9 86.6 3630 4 150 3824 2291
1988 147.8 202.0 133.2 91.3 3630 4 154 3738 2432
1989 160.9 217.5 145.2 103.9 3 690 4141 3852 2 520
1990 174.6 231.2 160. 3 115.1 3975 4 448 4176 2 695
1991 187.5 247.6 172.0 126. 4 3930 4578 4011 2 670
1992 196.6 258.8 180.8 134.4 4 082 4 614 4283 2710
1993 213.1 284.6 193.6 147.8 4131 4 663 4 260 2 953
1994 224.0 296. 3 206. 1 154.4 4 063 4 651 4226 2 757
1995 239.8 316.8 220.5 166. 6 4 239 4 992 4 404 2 760
* 1981 —1996 [10]
3.2
321 , :
, 16a 608. 8 x 10* t 1447.4x10* t,
48.0% 40.3% 5.51,
126. 4 kg/ hn? 316.8 kg/ hnt , 6.4%,
5.1% 7.6% 17.9% 1980 1 0.28 0.03,1995 10.39 0.17
1980 —1995 , , 3.8077 x
10° hn? 3.3847 x 10° hn?? 11%, 32.7%  30.8%,
37.8%  35.7% ,
3165 kg hm? 4 922 kg hnt , 1980 12 042.5x 10 t 1995
16 659.9x10% t, 2.3% 16a (X)
(v
Y = 1397.4 + 18.867 X - 0.0200X> R® = 0.616 n = 155 3
,1980 126.4 kg hnt , 13.8
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kg 1995 316. 8 kg hn??, 6.2 kg
3.2.2 16a
48.6 % 49.5% 49.4%  51.5% 15 719.0
x 10* t 24 016.2x10%t, 3.0%; 2 777 kg hnt 4 404 kg hnt
3.2%,
16a 526.5%x 10" t 1681.10x10* t,
41.5% 46.8%, 7.18; 72.8
kg hn? 220.5 kg hnt 7.7%, 6.6% 8.7% 15.9%,
1980 1 0.33 0.06,1995 1 0.46 0.18 (X)
(v)
Y = 1445.7 + 24.32X - 0.0399 X* R? = 0.708, n = 158 (4
1980 72.8kg hn? 21. 4kg,
1995 220. 5kgf hn? 6. 7kg,
3.2.3 : : .
16a 18.7%  19.7%,
12.8% 4060.5 x 10* t 5985.6 x10* t, 1 854 kg hn?
2 760 kg hnt 2.8% ,
3
16a 134.1x10*t 465.4x 10t ,
10.6 % 13.0%, 51.8 kg hnt 166.6 kg hnt
41.0% 52.6% 8.2%,
6.8% 10.9% 15.6 % 1980 1 0.26 0.04,1995 10.45 0.12
5.81 16a (X)
(v)
Y = 659.19 + 29.914 X - 0. 0969 X? R’ = 0.757, n = 119 (5)
,1980 51.8 kg/ hn? 19.9 kg 1995
166. 6 kg hnt | -2.3kg
4
, , (6] 1990
, , ,1990
315.6 x10* t 13.4%
, . , 1995

, 316.8 220.5 166.6 kg hnt ,

6.26.7 -23 g ,
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1995 ) 3 @ 6, , ,
( 0.1) ,
: 324.8 kg hnt 231.2 kg hnt , 124.0
kg hn? | kg 5.9 kg
1995 ( 3,
, 51486.2 x 10° t,
4824.5x10%t, 10.3% ) ,
3 1995
Table 3  Comparison o optimized allocation scheme and actual comsurnption
o chemical fettilizer in different regions in 1995
A B A B A B A B
316.8 324.8 220.5 231.2 166. 6 124.0 239.8 239.8
1447.4 1484.3 1681.1 1762.8 465. 4 346.5 3593.7 3593.7
6.2 4.9 6.7 5.9 -2.3 5.9 - -
4992 5416 4197 4935 2 760 2879 4 239 4 678
16 659.9 18 330.9 25 058. 2 226 912 5 985. 6 6242.7 46 661. 7 51 486.2
*A:1995
1 . : ,1986 ,1 —31
2 ,1994 ,22(3) :1—49
3 ) ) ,1994 ,(5) :36 —40
4 , ,1993,(1) :47—51
5 88 ,1994:3(3) :183 —188
6 R ,1994 ,(2) :35—39
7 ,1994 ,13(6) :279 —282
8 ,1995 ,32(2) :117 —125
9 . : ,1994 113 —33
10 (1981 —1996) . ,1996
27,1992



