R FR BRI 2002, 21(6): 516 —518,523

Agro-enwvironmental Protection

HiEETRALEASENNERFT ST AE
xof 4 Ml %2 Fe B IE £ 30

x O, HR#FE

(R R g M B2 5 B DR S BT, JE AT 100101)

OB A R R X U A AT B 0 B AR I B, SR SR 28 A A 2, X L HEAT TR AT o 4 R AR ARAE X
A 0 1 DTBR R AE 40% b, R HGRR it RO ARl & S IR AT S/ B TS ), 5 G043 e i e e 2 e 0 L 5 e R
A TS e | RS AU RN pH R TS e R OK SR . O SR T b it A e (X O, A A R Ak R
BRI R A WA s e B0 B i )T S AR A B R AR I e E G S b o A Rt S

R BT RIS BT A0

PESES:X592  XEARIRAE:A  XEZS:1000 -0267(2002)06 - 0516 - 03

Time Series Analysis of Applied Fertilizer and Its Positive and Negative Effects on Agricultural
Development in the Huang — Huai — Hai Plain

WU Kai, XIE Xian-qun

(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Total applied chemical fertilizer (in pure) was 9. 146 x 10° T and per hectare was 509 kg during 1994—1998 in the
Huang — Huai — Hai Plain. The over — use rate of fertilizer was at least 33. 9 %, if the rational dose per hectare is 380 kg + hm~? in
the area. Applying chemical fertilizer per hectare has the increasing tendency year by year, which can be simulated by a special
growth curve. There are negative effects of over — use of chemical fertilizer on agricultural development including increasing nitrate
content in foods, affecting plant growth, polluting farmland, increasing NOs — N content in soil, decreasing pH and polluting
groundwater and so on, although the contribution rate of chemical fertilizer to grain yield is over 40% . For this reason, the coun-
termeasures for avoiding the pollution by over — use of chemical fertilizer were presented in the paper, which include strengthening the
consiousness of environmental protection, rigorously monitoring the pollutants contents in chemical fertilizer, spreading ration ap-

plying fertilizer techniques, coordinately implementing the other agricultural measures in applying chemical fertilizer and so forth.
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BB o AR At N DA RUIE BRI BC o 3, TR R AR B
Hht R VR S AR T, AR X 1994—1998 44k
AE P2 R 914. 6 x 10* ¢, &% 545 2 T N.P.K [
B (F 1) A5, WARKERIE 514.9 x 10* 1, #AE
163.7 x 10*t, #fAE 50.3 x 10*t, & A0 185.7 x 10*
to AATHEANE,N:P: K =1: 0. 32: 0. 10, /NP HF
PI7KAF 1:0.5:0. 521, AR [X 1993 4 1998 4 AN [H] 257
XA B W3 2,

ZROCHR 1], (3] [4] SR AL, RS Ts
BAE—FWASKMHT, RAAEMIEEH 399 kg + hm?
(e /NEE | KGR R Z R 10 1. 06) 5 Tl g KM B
FEREAEE N 360 kg « hm—2(3 3) 5 AR B IR /N E I
FEME N 54 142.5 kg + hm 2, 1996—1999 4E N: P:
K=1:0.25:0.04, R AE 2y 184 kg « hm 2, #5400
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®1 sE2MUBAERE NPKABIEEH (1990—1999)
Table I ~ Amounts of fertilizer applied and proportion of N to P to K in

5 provinces and 2 cities (1990—1999)

A ol £ W B e
1990 991.5 639.0 183. 1 27.9 141.5
1991 1 076.0 662.0 206.0 38.3 169.7
1992 1122.4 667. 4 212.0 47.5 195.5
1993 1287.5 746.3 249.7 59.5 232.1
1994 1328.6 751.1 244.4 67.6 265.5
1995 1432.2 797. 4 255.8 79.0 300.0
1996 1565.7 876.7 270. 4 88.6 330.0
1997 1 602.0 863.3 275.8 103.6 359.3
1998 1681.2 888. 1 283. 8 116. 6 392.7
1999 1717.5 885.3 293. 1 126. 1 413.0
-y 1 380.5 777.7 247. 4 75.5 279.9
% 100. 0 56.3 9 5.5 20.3

F*2 EEBTIR 19931998 EXEEBXIMHWIEE
Table 2 Applied fertilizer per hectare in typical regions of the

Huang — Huai — Hai Plain in 1993 and 1998
K B LR kg + hm =2 AEHE R R
1993 1998 /%
X 416 562 7.0
LA J X 454 564 4.8
AR 5t X 352 467 6.5
BT J5 X 412 618 10.0
LB MR I X 502 589 3.5
R3 ESANAEEREELESFT 0—100 cm
TEGHEESREE
Table 3 NO; — N contents per hectare in 0—100 c¢m soil in the

different conditions of applied nitrogenous fertilizer

Jli A kg - hm™?

ipgsdingia|
75 150 225 300 375
1997 -04-04  11.4  17.3 23.2 20.7 40.9 60.0
1997 -05-28  12.3 154 17.7 31.4 132.4 251.4
1997-09-26  11.7  26.6 31.4 20.1 33.0 90.0
1998 -03-19 6.2 18.3 26.8 15.2 17.9 19.6
1998 -05-22 159  11.4 16.4 16.5 345 72.8
1998 -09-22 7.9 1229 15.0 41.3  62.7 101.2
AR 10.9  17.0  21.8 24.2 53.6 99.2
TR/ % 22.7 145 10.8 17.9 26.5
FAE N 6 K iE P20s 90 kg + hm =2, Jifi K20 45 kg + hm 2,

HuR o

T EE/NE KR R L 1 1,06 T, Wit
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(2)¥ 45 v (A ¥R Iny: B

) HHE Y iny = Y-

Sislny = X% ilny

(4) 4% TNV koalb:

11nyf, ZZhly = Zizinﬂlnyi,

b"=(Xslny - Xalny) /(Xalny — Xilny) (2)
Ina=(X:ny - Xiny) - (b-1)/(b"-1)? (3)
Ink=[Xiny-(b"-1)Ilna/(b-1)]1/n (4)
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Table 4 Value of model parameters k, a and b in different typical

regions of the Huang — Huai — Hai Plain
X 4 a b k AAXF R 22 / %
£IX 0.1451 0.9361 1217.9540 0.3
INAEFFRIX 0.1921  0.8825 768.072 1 0.7
WA 0.1226  0.9490 1 325.781 0 0.4
HHOEEIX 0.0045  0.9843 46 528.930 0 0.2
P RIX. 0.1276  0.9397 1 504.134 0 0.6
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2.1 {LABRYIE =35

4 Pt AT MLIE AR A2 RE L, % 4 5 VR 4
AR = S WA = A A A R
WEVEEF-J5E 1984—1998 AFAKJIE FH 1 M\ 285. 2 x 10* t 3
JNE] 1.008. 6 x 10* t, 4K H N 18. 1% 5 [, M
SN T 949,45 x 10* 3 A0F 11 086. 24 x 10* t, 41
KN 2.8% o i KAliit, FLIEXPHE ™ &1 oT ik
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y=3533.036+2.127017x +0.005 561 x>

(r=0.979, #Xi#Z 0. 1%) (5)
2.2 {LBERE = e A S E UL
2.2.1 XHEYISE

(1) &SRR AR B i n .t O 4 41
e & S SRR AN 1T 700 mg - kg ! B4
#i, HE bR &S 2 E R B &N EA
X, MHERECH 0.77—0. 99, £ R BUR 5 R
5% —10% I ARNE A&, WAEY)THNOs 195 Sl R
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(2) SRR A=A o it B — ZEUIE AT ) 5500 A AR
FRAERR ARG, SURT it 38 rpoji i B4 H 3G 2 FE T
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17 37.5% 71,1999 43K [ it U 2 180. 9 x 10* t AL
697. 8 x 10* t., #FfIE 365. 6 x 10* t. & 880. 0 x 10*
to HEMLIEFI R, BN 30%—60% , Wikl 3% —
25% ,Hh 30% —60% 1,

(2) AR S o AR MNPK (553% +
NPK) . SNPK (F5#F + NPK) 5 NPK i it , 0—100
em TIEMBR SN 28. 0 kg, FREE K 8. 5% ; £K
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(3) pH {E T B o S A AN B ER B2 73 50 LAAH S T 60
kgN « hm > (BRI, PI4E S, %+ pH M 5.0 435

%5 AREMBAR 0—100 cm TR FLE (kg + hm?)
Table 5 NOs - N contents of 0—100 cm soil in different methods
of applied fertilizer (kg * hm?)

2 B 1] N NP NK  NPK MNPK SNPK
1996 - 10 - 09 195.8 40.9 119.9 24.4 11.4 16.9
1997 - 06 - 09 335.2 47.6 268.0 22.7 22.0 20.6
1997 - 10 - 06 228.4 70.7 193.9 35.1 25.1 89.6
1998 - 05 - 26 416.9 222.6 385.1 46.6 38.6 44,8
1998 - 09 - 26 293.3 102.7 186.0 13.6 16.7 19.3
1999 - 05 - 26 216.0 28.4 174.3 13.1 25.6 18.4

Ty 280.9 85.5 221.2 25.9 23.2 34.9
B/ % 85.1 25.9 67.0 7.8 7.0 10.6
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