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Fig. | Regional differences in chemical fertilizer application in China from 2005 to 2015
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Fig. 2 The trend of chemical fertilizer application in China from 2005 to 2015
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Fig. 3 China's grain production trend from 2005 to 2015



1476 H % % | 2% i 344

B, DA B A E 0 g m ok e e A I F i S AR B R S A A R .
Bl4vT A, P ERE ™ 5 5 2 R AR R, (IR M, R
B ElEE . NEEPRE, 2005-2015 48 EMR ™ i S5 R R G OCR DL
MefLR” A, U AR XA A, R E e, CRGE” I,
JEHAEARICER . ARdE PR . RKITH R DU A X, 3 RS R
s TR DAV b DX AR A P e AR, MR RO, COBUIRT B AR,
T AR T 9 R RN BT 3t i R A, RN A R R . Bk R, A 3 XA
it R SRE R G B s, H, RE I XA 67.96% Mg TR T X
X", AUE 5.52%ME T “XURIX", 9.94%KET “IHEIX". 16.57%MET “MiH R
MK, R MTARE 327 X R i =B B AL, X TC e i A SRk M
B XA SR R G B AR, R E R X P 21.74% 1 T &
T RUEIX” . 47.83%M)E T “BUBIX" . 21.74%)E T “iHEIX7. 8.70%M)E T “fhiH
FWMIX7, KRG EHXLL ROER" A E O, BN TR A= aE
B, ARFRAEE, EARFRIPREZ N ER; /- THX, H59.63%1H
HHET RUEX” ., 11.01%0ET “BUHX" . 15.60%MET “JrX”, 13.76%M)&
R PSP 3 Vs LB TP+ A 28 1 e i w1 DD B B2 S0 TRy
PR o FT UL, AR AR SRR B R A R A RRAE IR AR A . A SRR R
WL NH . &8 R JBIKTAERRED,
2.3.2 ARt SRR R I S F G RE

2005-2010 48], AT 268 Mg (A E MY 79.76% ) AL AL FH & AE 1
I, 68 AT (AT 20.24%) LB AE D Hodr, ARAR S
=5 “BOEX” 209 M, HeEmTi62.20% (K15d), EZEmERIL
SR ARILTR . B o RS EE R, A TR 3 KRN P A P X
W ARAENE R SRR R CBURIX” A 29 Mgk, HElh 8.63% (K 5a), T84y
ATAEWT I BB AR e v DR S s PR Rt FH s TR (7= s (IR R X A 59 e
g, HIElh17.56% (E15d), FLHMABEAM . W) ek, JIPamE; i

N Na .

AR - <200 -« (200,400] o (400, 800] e >800
EERRE At <5 & (5, 10] =3 (10, 15] mm >15 1 X

K4 2005-20154F [ T o £ 7 5 R FH = i s 25 R A% )

Fig. 4 Spatiotemporal coupling patterns of grain yield and chemical fertilizer amounts
in China's urban areas from 2005 to 2015
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Fig. 5 Spatial-temporal pattern of the evolution of the elastic coefficient of grain fertilizer in China during 2005-2015
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Table 1 The statistical summary of the coupling relationship between fertilizer use and grain yield in China from 2005 to 2015

i 1] B 2005-20104F 2010-20154F 2005-20154F
XU X 60.20% (209) 48.21% (162) 58.93% (198)
XL X 8.63% (29) 19.35% (65) 13.10% (44)
TR AE X 17.56% (59) 10.12% (34) 13.39% (45)
by PRI 2 5 X 11.61% (39) 22.32% (75) 14.58% (49)

TE: 55 NN IZZE R R A TRLIX AL

i X HE 2005-2010 451 2010-2015 455, 4 FEAR It FH s/ s s (7
CRORX” A MR R X ) BT 724, HeBIREIN T 21.43%. —J5 P E A
2005 AFEFFAEHEA TR - BE 5 He AR WBLEL, AR LA K ik b DX A P s sk RRURG il
BHERAR , REBHERCE, RIS, PR = i Es., =i e, %
PRATLY . R AU B & s, SOl A R e, (i A5 AR I it ) s
KR IS ARG T 361> I3 —J7 1 B T L AR B A rh b DX )3 40 i X
A PR/ N AR P A 77 T B R AR AR VR IS, R St A X PRI, R AR AL T H 4
H R SARECR IR, BT LA S g ot T et ARt FH AR Bk = 3 o, i AR RE jait
BOR S, Bl BORIX” BRI T 361, LIRZ IXEURRIFE G OC R UL T E TR
Ll 5L R e R A X 22 5, ARG S R A = 1 Z R A R R IRIRAEAE, N
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Table 2 Grain to fertilizer coefficient transfer matrix for 2005-2015 M
2005-20104F 2010-20157F

XX XX TR AE X by PR FE 5 X Mt
WG X 103 35 27 44 209
XU X 11 10 4 4 29
RAGEAL X 34 7 0 18 59
b PR 2 5w X 14 13 3 9 39
Bt 162 65 34 75 336

3 4B IR

3.1 it

ASCAHT T E 2005-2015 ARG A S5 RS RS i R BOHAR G O R,, KL

(1) 2005-2015 4 EBIE G H e SAR B w8 5 s, ARt R XN 25 5
EIH WA T XX — R R X A M e R X s
MR TRR, Hi “REFm X5 X — R X i,

(2) 2005-20154F [ “SAMLRTLR” LATG b DX 5 7 5 i Ji L A M R it FH o 3 R4
DIZR B XA A i FH S 3 /0, AR BB R F B IR R “AR—h—8” s iia s, mi
MR P b iR R B I R AL A SR, “FB LR DAL X R A, i LA b
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AP ) o DR A T, WSS ORL el AR HA OIS DR R E R, B, A
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Spatial-temporal coupling relationship between chemical fertilizer
application and grain yield in China at city scale

ZHAO Xue-yan, LIU Jiang-hua, WANG Rong, WANG Xiao-qi
(College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: Fertilizer application is viewed as a double-edged sword, for it can increase grain
production and ensures food security, at the same time, it can lead to degradation of eco-
environment. At present, it is urgent to explore the spatial- temporal coupling relationship
between fertilizer application and grain production, so as to provide effective measures and
references to maintain food security and ecological safety. Selecting 336 administrative regions
at the prefecture level as study units, the paper analyzes the changing features of China's grain
production and fertilizer application in the spatial- temporal pattern, and the coupling
relationship between fertilizer application and grain production as well as its dynamic process
from 2005 to 2015. The findings are obtained as follows. (1) Both fertilizer application and
grain production showed upward trends from 2005 to 2015, and regional differences in
fertilizer application presents a decreasing trend from "main production areas, production-and-
sales balancing areas to main sales areas". Meanwhile, the overall trend of grain production
among different regions tends to increase from "main production areas, production-and-sales
balancing areas to main sales areas". (2) Fertilizer application roughly presents a stepwise
increase from "East-Centre-West", while grain production growth apparently shows north-south
differential characteristics. (3) From the perspective of spatial distribution, the areas east of
Aihui-Tengchong line were featured as "double-high areas" compared with "double-low areas"
west of the line; moreover, "inefficiently- fertilized" areas were shrinking and "other- factor-
influenced" areas expanding. (4) In the course, the coupling relationship between grain and
fertilizer was dominated by "double-increase type" with other types positioning secondarily;
and the relationship was mainly transforming towards "double- increase type" and "other-
factors-affected type".

Keywords: fertilizer application; grain output; coupling relationship; temporal and spatial pat-
tern; China



