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PR 1) AR B R T AR AR o e, IR HE Y T AERT TR S IR E ARk A
RNV A R ES RIFTETEN . HE, BT OU B RS B AR & 4
fEEm FRVAMSERAE> K. SERX—ERNEZFRE: TR BX
i VEY B R KA RO IR ), AR ESEBOR TR F . K, AERR
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1 BRIk

AWEFTH 1990~1998 FFHE A [FHLIX (70 8) WIBERH SR, EREMER. 9
PrREEERTERBETERSE R, (FESERMGHFELE). 1991~1999 42 EH 4t it
FURERE (. X) 1991~1999 FE S iHE L%,

2 ATRMVE TR

2.1 HiETAE

¥ 1990~1998 fE 3L 9 FEMIMI N # 48, % Maplnfo 3 AFF HIHE &AL &G E, SEM
B NHOHE E e AR AT, LUME T 5 Mapinfo #AF R AR FOHb RIBR 4 . T B 65 RIN 4
5 A\ Maplnfo g RS, LUE Tl L B .

22 WAHKT

¥ 1997 ©F. 1998 MG R RV HE, UE X () REL™ERLUAAN
FIRR B ED ML
23 BUBHEEMRRETED

AT B AR B A H U E 2R, TAETESHXEYNEE 2. A
FEER e =B U R B E s BN MR E. AR, b3 IERREURE Y
AREHATIFEE, BAAS R

(1) #R4E 1990~1998 4F 9 A=+ BA 3EFP I AR (940 AR A B AR & By, A fREvH &R
ARBHENE, EFEMX —REHHET)RITBEESME N EA R G, BEPRERER
BN 3~5 AN EARE —41, DUERL- =B RN TR E A E AR R SR e j (A
HAE. WRE AR KEF AL Re472, AR & 5 R A= & 8] (R0 i 2k 75 & 3
BIE, WL T iddhe h .

Y = b, + bX + bX? (1)
A, YAREES (kghm?), X GBAEMERMLERHER kghm?), b, K AL
R &8 (kghm?), b b, NHH.

(2) R4 7 FE[2] BT R4 25 Ho DI AR - = B AW PR B, BT i ROk L & X A
FERE I PR = 8 (b0). MRBAEFE S (FERA &M FELHETERI M &S~ E) Ak
FIRA o IN T E 8,

(3) TERMBEATTAH B HRRAR ST A B B, itES X b & sk
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B i I RO fr B 7 5P RO RE 85, I DA A K 4R B AT 5

(4) 218 1990 4F LUK [ py & % 04 S 9 45 5L (0 [R] k 5  2)0, 705 A 1 3 (X )
BE AT IE, 45 P 4 SR A b i 22 45 4 A Maplnfo 8 2, 160 A H 8 RAEE K
AR -
24 MEEFED

A e ) AR AT R A AR Pt SR R R . SR
A % 1 DX A - P8O BR O S X R e R R ), AR ERE
P 22 4 BT I SE R R (1997 1998 4F 2 4 FI44E),  BIAS B0AH R R 6 580 )

2.5 (LA E

35 75 FR L2108 v ™ £ 75 JES B (e e 7 B M ) PR R (A) AR AE IR AT
G R £ 7% B KO B — DR A A FH R R R . H S A 508

A= (EErr R — YR ) + (R L A — 2 AE ) (2)
Horp, AT A B R 2 B IR Y 1997 ERT 1998 4 2 R RIME.
3 ZE R R

31 REREFNREESR

FRAE A T BT 13 A4 [ & B B = A 45 SR v LA (P 1), 0 B (o b v A
[k fr = B B AE 3500~7000 kg/hm? § [, LR A 930 4~ B AE 3500~5250 kg/hm?,
o 4 B AT O T M B 39.04%; A 685 N ELAEHTE 5250~7000 kg/hm?, o5 4x [ B 2%
AT TG R B 28.76 % T BT Bl T AUR £ PE BAE 1750~3500 kg/hm? (9 54 480 4>,
5 4 [ BL 40 4T B OB 20.15 %; 76 _LIRE I LAAMMG B>, R RS B BB
12.05 %.
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Fig. 1 Difference of grain yield per sowing area in China
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FEEPELAILTFR (AT MH  R1 PEFREXRAESRKRE (1997~ 1998)
A ACER; AP LE 5250~7000 kg/hm? |  Tab. 1 Regional differences of grain productivity in China
KB FEEPAEDLKR, LH. )] AKFE (1997~ 1998)

&R AR, WAt s OTCTR) # X BAHER RER~E PR &SR
X, B 4 3500~5250 keg/hm? 10°%hm*  10°¢ Ef@Ff ﬁ%?;f
R EREEPEARE VLA W %ﬁ%ﬁﬂ%ﬂﬁ& 131.42650 fg:gg 522; 10325
ZH. WMEEAMLAEREE. SMNAR fRERhK 506 2482 4940 11123
B, RSP ZEIEa KX, m O EEEEmX 2766 10.63 3844 9386
B P HE 1750~3500 kg/hm? Y8 FE &9 B 0
TESEBENKRERIECX AR E X R, BN ARG DA 2= v PG
BE F, BT <1750 kg/hm? (B BB PSR S X 4h, AR RE AL BRI FO s %% L.

R R 1 IS BRSNS IT 45 R0, b 5 35 R T AR A4 S i A & R LY
PEN, BAESNEBEREKX . PRESMX . KEEERX =KX, HHEIHA
) DX PR AR B (R 1)

ME 1R, REESBEERX REHX) MREEF RN S 2EK 30.5 %,
myE B 2E 344 %; FHEEEHX (RHmX) HHEHR S 2EET 4.7 %, 7
K 46 %; RHEIEEMX (FEHMX) BRABMH IR E2EK 24.6 %, H"FAFH
2EE 20 %. NEHXBERSHWLERE, ZERENHE:. FEEEHRX > PliLE
HuX > KB RE S X
32 RBESEINREBER

R 45 4 TR R B 4B Pl T AL KRR B 39798 7, A H Maplnfo 68 % 38 b & (&
2). F2WERER, RERSM™HE N RKETE 300 kghm? UL B Hed, R~
>900 kg/hm? ¥ & 3t 601 4>, &4 E B %47 BUR T BB 255 %: WA/~ &
600~900 kg/hm? 3t [ i HL 3L 568 A, 4 E E 44T BT B4 24.1 %; REM™HE S
{E 300~600 kg/hm? U [H i1 £ 3% 811 A, 2 E B RAITBELITHE) 34.4 %; REH
NF 300 kg/hm? (9 B4 353 A, A EEFATEERTHM 15.0 % £ LREHEZ 4 (8
BIEEEE) MEUNRD, LR 0.98 %.

MBI IR sk B (B 2), > 900 kg/hm? (B FEAEF A LK dLhX (I
T, BRI 3 EMARFM AT LWL, WSS, FEABMXKEEEES . W
B 1N F 600~90 kg/hm? FJ B F E ML F B AN, . BREWN. 1M
SR INE 2 i B~ S1T 300~600 kg/hm? (1) -E = B4 755 88 4
APEIEER. PR . /. ) APSAREEE -, XSHXREHSEHEA
KK WREBE S /NF 300 kg/hm? E FEEPEFEARL. ZEHIHRX, X
X P AR £ 184 = 8k S AR /D o

WEHF2], EHGEEERX ., PHERERX. KREREDRX AKX HEAE X

SR M =8 ) (R 2). %2 hEREREORAME LS
M 2 Ay u\% i : IL/E\*@% Tab. 2 Regional differences of potentials of grain productivity and
ﬁ: ﬁf}:{ i ﬁiiizig ik TE’l: Tﬁ ﬁlﬁ productivity—increase in China
il (kg/hm?) e

3 X S5k 35 53 A 72 R M T 2t 10°M BRI R Py kg}@n2
X, HRESHEEHRX, £ H 8825 784.3 720.2 7462
T H B b D ) A % Ry RHAEESRX 2610 754.4 735.2 7462

\ ; v PHEEEEMIX 3590 714.3 682.2 7216
fi. ARRREE A7 ¥ 7) I LA RHIEEMIX 2625 948.8 784.6 5470

W R M D B (7462 S R R R 1 R
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Fig. 2 Potential of grain yield increase in China
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Fig. 3 Potential of grain yield by increasing fertilizer use in China

http://www.cnki.net



544 B O S 57 48

kg/hm?), i IE & 3 X J& F (7216 kg/hm?), K %3 REREMXEELREEHE

Je B2 W) AR X A (5470 kg/hm?). Tab. 3 Regional differences of potentials of
33 i EMENRAE B INXEBES productivity—increase by additional application of
R T RERIHE 2 E & SR IE ™ 3 fertilizers in China

%, I <0, 0~5. 5~10, 10~15 F1 >15 kgkg IR (LR Kok
Greh, ATARH AN R DX AR AR B 2 R R (B 3) P kg:‘;‘ kg/kg,jlif/fhﬂiﬂ
ICERTY NPT T - S
(ﬁ@ﬁ@%ﬂﬂﬂ‘]ﬁ@f*‘?ﬁeﬁ) *ﬁiﬁ%#ﬂ?’f 0~10 kg /kg 7 IR B H X 231.1 717

(R /GAE) Yo, R =N T% KRR 1712 9.41

(B B A AR R T o™, A ARt B 2K B EUE
HEAE~KPFTRERBHNFRESE) WHEX 491, GEEELHETBRIT/EN
19.1%;: {LAEHE = 3R AT 0~5 kgkg (R &/ LAE) M EIL 479 4~ (B & X &L
BHE), YRR RITBEAITTRRN 20.1 %; IER S E AT 5~10 kekg (FRE /1L
BBy g B3 701 Ay, HAEBERATERTAEN 29.4%; LIEHE S RHE LR 10~15 kgk (FR
& /AR YA KF 15 kgkg RRE /B) BE 25015 13.9 %1 17.6 %. 39 E 1L
HEH 7= IR 22 AR K

MBI A BEAr i (B 3,3 3), WMEALIERR B AP X (RRALRE RS RN
0 kg/kg) FEALIFIEAT AR X KAEE 7R, ) FARERX,; B, 4
B &P K PEAC S X AL AR IS = OB K2 AT S kgkg ORE /WIEY 24 Wds. BRAG
JEEB. T HM. S A AR X Ak AR A A 10 kgkg (FRE /LR L |
MR T AR 43 b X (A0 IR 38 2 AR 5~10 kg/kg CRVED / 40IB) VaIE . Ik, BG4k IR AE
ARMXFR eSS R ER T HHE.

MF 3 ATLLE Y, 3 E R A BRI R P R i X 22 R A A R
X RIAL AR 2 i ] B S B F E M 8 1.38 4%, SRR B = RO AN, 1Y
HRABAEKES OB TN TFIEE, W ELE R S8k . HE, WE
3ATLAE N, ERRAR AL E 50X & H A B B & E N EEAKE . J AR X
1)1 440 it AR B B AR 4 B B P 3K 7, HAR AR p= 30 R Ol 7.17 ke/kg, WH & T e AR
BHIK . KR EM X AP BN Y T2 E T IER 71.8%, HA AR ¥0%
A 9.41 kg/kg, UBGETHBAEREMX . Hik, ANEEXRE, RHMBKERREA -
AR, AR RN, BTRAEER AR, MR MR E, Mk, 45
B E PR 1% B S R ) P E A X,

4 ZEip

A BE 10 FLILHEH BARE - BSEHS, KEN MK ARE R~ AR,
PRSI DB (A B B Z B RIRN T, TSt T i

(1) RRBAE 9 ) fo e M X AR AE AL SR (AR P ) RTH R AERS . R AR,
VLIRS )RS R M AR TS Wb A ALPCPIR) Sl RS X o, e
PPy B AR X BB P AN AL BT R LR E o B SR T AR AR B 0
1%, ARdb (BFBASREE R LU, ZHERKKR= g OBR, a5
AN A S A R A ) AR

(2) AEREXRE, RELMK BB EEFE K, R MA, b e E
BER, MOREALAR R = RORAN BB IS R, T A AT RE S BUR L A A BB TS B,
bl B, AR TR m AR ™ R T P e A B R e R 2 e DX (e S8 P R R e e, I
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PR AR B, AR mEARNA R MR A IE N SRS AR R, A5HR
e P A B 2 B 235 3L 1] o 8 60 G st DX (BT o e A B I AR B 3 X))

() ABFTH, T B R BEOE D o AR S R, R I SR A O ) R AR
MR, HE A FED# L R A R AR SR, Bk, BTk AR 8 Rscbe b &R
FEME . MAFEES S AFRBLAEMARSSE R, Rl AT A6 AR XS BRI 7 G5 ]
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Grain Productivity and Its Potential as Related to Fertilizer
Consumption among Different Counties of China

ZENG Xibo', CHEN Tongbin? HU Qingxiv’, LIN Zhonghui?

(1. Inst. of Soil and Fertilizer, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. Laboratory of
Environmental Remediation, Institute of Geographic Sciences and Natural Resources Research. CAS, Beyjing 100101, China; 3.
Inst. of Agricultural Natural Resources and Regional Planning. Chinese Academy of Agricultural Sciences, Beying 100081,
China)

Abstract: According to the total amount and statues of chemical fertilizer consumption, and
grain yields during the last 10 years (1990-1998) in each county of China, regional differences
in grain productivity and grain productivity increased by additional application of fertilizers
were analyzed and compared. Results of the study are concluded as follows:

Grain productivity and grain yield increased by additional application of fertilizers in
most of the counties varied from 3500 kg/hm? to 5250 kg/hm? and from 300 kg/hm? to 600
kg/hm?, respectively. The index of grain yields increased (IGYI) by additional application of
per kilogram of fertilizers varied from 5 kg grain/ kg fertilizer to 10 kg grain/ kg fertilizer.

The grain yield and grain productivity were found to be 5372 kg/hm’ and 7462 kg/hm? in
Eastern Region with high input of fertilizers, to be 4940 kg/hm? and 7216 kg/hm® in the
Central Region with middle input of fertilizers, and to be 3844 kg/hm? and 5470 kg/hm® in
the Western Region with low input of fertilizers. It was indicated that potential of grain
productivity increase per sowing area was 754 kg/hm’ in the Central Region that was lower
than that in the Western Region (948 kg/hm?) and higher than that in the Eastern Region (714
kg/hm?).

The IGYI for different regions were found to decrease as the following order: Western
Region (9.41 kg grain /kg fertilizer) > Central Region (7.17 kg grain /kg fertilizer) > Eastern
Region (-11.1 kg grain /kg fertilizer).

It is concluded that the Eastern Region had the highest grain productivity, but had lowest
potential for yield increase when more fertilizer is used because less response of grain yield
was found to the additional application of fertilizer. However, the response of grain yields in
the Western and Central Regions were higher to the additional application of fertilizer
Therefore, more fertilizer should be used in the Western and Central Regions to improve
China's grain production.

Key words: chemical fertilizer; grain; productivity; regional difference; GIS; China



