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MM —MEe SR RREASE T SE bR i e,
T S — 2 28 i) A0 — o B4 1Y) B 1 A — o I )
IR AR . T Mgt . 7 i BT 45 I g 0
T B ) R IR TOKBHBE, W2 LUK BH BB ME
(solar emergy) SKflif it — e M AE(E K/, I
RN A KBHBEAETE (solar emjoules, Bl sej), &
RAFAEI 25 2 7 1 ), S B8 L, el
BE T4 ML A A F AR B (R BN G — 1) P, T
R, RIS O N TS RGN R
AHO R FH 20 DI BF g 2 v, (HEE T e (R e
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I FERE AR LR AR R, A B FE A T A
SRREIN LG TR, JE0 1990—2011 4 [H A
A LR I AR A AT 40 #T

1 BRRIRFARTTZE

1.1 HEKRIR

AT RRAHUM AR R 2. R A
A P B BN UL S ARAE ) 46 ol i AR 45 5 ke Uit
T ERFG YL (1991—2012 ), 5581 1#%
NBCH 32 FERYE T R e O 2 B s E I
AR = S ARG PERR g (1995—2012 4F ).
HEHbE s 32 2o E G R4 (1991 —2000 4F)
b E [H H PG ER (2000—2012 4F).

1.2 WRFAZ®
1.2.1 #eA| R &4 E G+ F50%

PR 1) FH AR 24 Bt Fi A I [R] B4 T AR %
NI R oo AR 55 ) ) A, BTN 14
W, PR L B R R, s A
JLSE U R 2 EFH A 5780 ) REA KRBT
iR AR DA e R R R X EE B
I ) -t 3G 55 T3 RIGEA, 3K AN T Al 1 A
g2y Pl ek aTset, HRE s e
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P A5 N B ST TR B b 4 SR 55 8 ) 1) REAE

/I‘EI‘ % ”, E]] :

I=(C+L)S (D

A | MR SEL S, sej/hm®; C HFEAE]

Brhrb Y B AR REAE, sejs L WA RIP o
(IS5 ENReME, sej; S AMFHUIA, hm’.

X (D R ERZBNM AR T

AR, KA SRR RN . %l

(1) AT, MM EZRANE

FhER B AR LR I Hahr, HFR 8
:C+L:C+LXA:P><M (2)
S A S
X AHRIEDIEF IR, hm’s P Y RLRAED
PR A B AR RN, RO AR R AR
2115, sejs M EFhFa%L (multiple cropping index) .
ta (2) v, B AR 2 B2 1 AR AL SEBR
2 2 AR g, B AR e R AR A R R 4R
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Inl=1nP +InM (3)
X (3) Wk G I DLz R R R
Al/l=AP/P+AM/M (4

A AlL AP HIAM 435100 — & I, B ) H
LY B R, sej/hm’s BFt AL 7 B R AL A I
sej/hm’; SRR R CLEYD.
A 1=Al/1, P=AP/P, M=AM /M, N
CIPRCEP
[=P+M (5)
X T PHIM 2350, BEbFI 4
LR WA = B B A L A b S Ko
K (5) KRB, — i I BF R R 240 B i 3K
2 B M B 2P N B 24 1 1 K 5 R AT B 4R A K
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WEALBE AEAE. A2y, ARIELL R 5750 )55 kK,
T B R LIRSS, B BN B 45
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0 (7
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X Qav Qo Al Qe AN I R BWLE) 1. HiE)
BLsh I FILE R ShBLsl 71, kWs Qiv Qa Fl Qs 43l
NN SR HERE U AN KT A HL (0 R RE 3T 5 &
K, HAE N 10472, 4.96 F1393.04 kg/kWD,
2) fENEgE(A:
F.=R,-Ty+R, T, +R T +R.-T. (8
b Fe ERIMLAEIE BE(E, sejs Rys Res R
FRe 20BN BAEAE . B0 IE AN 2 BE 4
&, t; Tns Tps T M TE A RUE. BEIE. #IE
AL A N0 e B B R, LM 3.80x10" .
3.90x10", 1.10x10" F12.80x10" sej/t!"™’.
3) ARZHE(E:
D.=T,-N, (9
AP De WBARIRZLDEEE, sejs To AARZAM
BEAEAE AR, 1.62x10%sej/t" s Np b A 24 145 FH At
7, to
4) RIFEREAL:
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X Be ABNMRIESAE(E, sejs Te MR
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2.1 EFEEREAENRFTRSH
2.1.1 R ELSE

1990—2011 4, wEAR MM L FE R 2
FRLM KT, LB ALR T RN
yi=1.1313x+4.2506 (ILH x SH4E4r, 1990—2011 4F;
R*=0.9807). 2011 EARNHIMAELIE N 1990 4E[f)
3.82 fif, FHIEKIHEIL 6.59%; 22a [H], ARIAL
WRAR L b 2B = B AR L I Lt 4.40% E T3
16.73%. 1990 =LK, E RNV A UIER 20 B2 A Wrdig
EREEERNAT AR 3 A : 65—, WERE
&, BEE TR AT AR, JEARER 1057
NI TERAE I, AR KT T%AR Bk, Sk
IR B SORE R A B T3 S BUR AW, S8ukl
5N D155 RAVES A LT, DRI He i sh ARk — 2
7K, B 1990 F LUK [ 2 P AL DT 5 ) i)
L7 SuN L TS I SR SR (U P (B E ]
TR ™= 8, 35 AT IR 5 it 2 DUARME LR R
K578 )7, HEEARMIIRAG . 25—, MR PO
&, NS TI—ROE T8 ), AR
BB IR 2 AR 422, AR R v ik 3 A )
55 BN FRF AR A AATT D6 2008 FH & A ALK, A fg
BT RN AE . =, WBGSRZ RS, HEK
IR RMEA U A S UG 2 = FE A, H 1996 4FLL
K, dela St T AN AR LT
Ch—R7 MR AN REMKI, 2004
Je— 5 SO AR AR IR AL RIPER T K
BLE b 7 I B AN 2B 7= (1 A WL 25 41 230
BRI NLE S T— 4N, 2RI E AR
HUEL AN — B AE A — T 2 AR BUOR A 3 T 4
PR BEA St I ELANU ) BEA T INOC . AR (4>
E AU R RS+ L AERRDY,  “+—H”
WAL, rh BB TR MU B AN 4 351 14
JG, ANEEARYLIL 1078 HEE, MiaEAEY
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2.1.2 fufle. R#eFaRIEEHE

1990—2011 4F, FEFAE, & 24 FRIAEL]
JEE 8 S DU IR (GR 1), 22 a k=340
AT 0.82 £, 1.23 {5 A1 3.50 £, FIYHGKIH
FESR 5 2.89% . 3.88%F1 7.42%. ALIEHEL T
FEEE R FE LG 1990 4E(K) 34.20%, ETHF
2011 4E[H) 61.86%, FEm T 27.66 ANF 43 AL 1998
AL EAEZ ik 88.82x10" sej/hm?, 14 I 555
HELTE (82.23%10" sej/hm®), H A HF ML (1 f5 K4
FHEN R, o E R e = E A
50%"1; 2001 “EALAEAELIEIES] T 91x10" sej/hm’,
AR P LR AR L B LA 1 OB 50% CELBT el

x1 PEHMERANEREYE.

Changes of inputting factors intensity, multiple cropping index and land use intensity in China

Table 1

1 50.47%), J7HFE y,=2.274x+64.81 (R*=0.9663) X
e TALIEAE LY JE ARt A v L, B 20 T4 90
SEARR LK, TAE T2k HES AR MY 1 22 1) B o
PR ZR . RAFUR AL B (5 A = Z 2 BN LA
IR/, 22 a P AR EEER AR L B 1 LA 23 ) AN
0.44%#1 0.07%_ 1T+ 3] 0.98%F1 0.30%. HIRAR 245 F
RIEAEL G 7 2= LR AR A I LB N, (HP
WA IR TR A TSN BN, R 2 R
T AAED s T, A AR 2 T TR
Tyl 2P AR 2RI AR L BEARAR (1) 7 RS
WA y3=0.0475x+0.7994 ( R*=0.9666 ) Al
y4=0.0192x+0.1227 (R*=0.9935) (% 1).

SMis AR REAETL

10"sej-hm™

TP RS G

-~ Industrial supplementary energy intensity - ibff&bg/‘] - /jr; Zgﬁ /'gf‘; Eﬂl}lﬁﬁf " i//i:gj;i}?
Year COLBURSAN LIRS ASBAN ABSRAE 0 O Produedon  ctiBR - Cotveel dnd
Fam ma.chme ]':ertlll'zer l?estlm'de Agrl'cultur'al Subtotal factors intensity
intensity intensity intensity film intensity

1990 7.94 61.66 0.80 0.12 70.52 109.77 180.29 1.132 204.08
1991 8.06 65.74 0.82 0.16 74.78 99.41 174.19 1.141 198.85
1992 8.34 68.42 0.86 0.20 77.82 100.19 178.01 1.140 202.90
1993 9.03 74.00 0.93 0.18 84.14 100.07 184.21 1.134 208.87
1994 9.75 77.13 1.07 0.23 88.18 95.12 183.30 1.140 208.99
1995 10.43 82.22 1.17 0.23 94.05 99.13 193.18 1.152 222.54
1996 11.18 85.94 1.21 0.26 98.59 96.23 194.82 1.172 228.30
1997 12.16 87.87 1.26 0.29 101.58 92.52 194.10 1.188 230.51
1998 13.20 88.82 1.28 0.29 103.59 82.23 185.82 1.205 223.98
1999 14.56 88.73 1.37 0.31 104.97 75.69 180.66 1.215 219.41
2000 15.94 88.87 1.33 0.32 106.46 71.89 178.35 1.219 217.37
2001 16.97 91.00 1.33 0.35 109.65 70.64 180.29 1.220 219.97
2002 18.12 92.82 1.37 0.38 112.69 67.26 179.95 1.228 220.97
2003 19.29 95.42 1.43 0.40 116.54 64.54 181.08 1.235 223.67
2004 20.53 98.98 1.46 0.42 121.39 57.10 178.49 1.254 223.83
2005 21.83 100.07 1.52 0.43 123.85 56.11 179.96 1.274 229.20
2006 23.74 105.42 1.64 0.46 131.26 49.89 181.15 1.249 226.34
2007 24.95 107.77 1.71 0.48 13491 46.60 181.51 1.261 228.83
2008 26.46 108.13 1.73 0.49 136.81 43.02 179.83 1.284 230.87
2009 27.82 109.32 1.75 0.50 139.39 39.77 179.16 1.304 233.60
2010 29.10 110.58 1.77 0.51 141.96 37.68 179.64 1.321 23731
2011 30.35 112.25 1.78 0.54 144.92 36.53 181.45 1.335 242.23

W P=G+L,

W3t Pearson AHIC/MHTARIL, LB RZAIK
JE 4 24 5 5 BT AR A 0 43 P T AR L ) A P
(1990 TEAARMAE) A RE 50 0.995,
0.962 F10.936, Jf HAE 0.01 [ BE MK Tt 7
Kroe o mT WL, AR AR 24 R AR IS 2 55 A = Ak
KESMRERI 3 BB, e HERE T [E s Al 2k
FERRFI R B K T B, 1990—2011 4, =&

B 20 2 F1 5y B 62.58x10" sej/hm* | T £
114.57x10" sej/hm?, JLFT b 427 B2 4L L4014 P A LL
W 34.71% 718 63.14%. B, 1B, &2
A S F et A AR e KR B T 2 0 EE 1
EH, i, X RAESHEE 4
TR MG . HAT, A E AR A 2 1 it
S E, SRR A T ST AP
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(3 AR 2 50 AN IERf b AR A A 2,
HE O 7% MR IRz 25 4, SEUN EZR
RSIRET R EAE LR . LI, LS
YW B LGRS Siak, Hh ELR B AP
YRR A 35 J7 t, FRIBERIA 40%, FHFELAAT 5~
12 J7 NI RS2 B m bk AR Ziptspmal 2, Kk,
A Je P BT R FH AR 24 B2 119 7 ) I % 3 A
RGRUR P EZ R, miAEHATH &
2.1.3 R

1990—2011 4F, 7 5hHE 2 5 LB B 210 R %
Fath, 22 a [EFRET 73.24x10" sej/hm?®, FEIE A
66.72%, FHI TR 5.10%; Ho G Er= B R EL N
et i 60.88% I B4R 20.13%, FIET 40.75 N E
93 1 7 AR L BRI T RO L=—3.6647x+114.48
(R*=0.9782) (£ Do AEGRNE LT H A 1S (X
FRGFEN AR (AP A, AP R AR
T ERAR AR M )2 K A5 FH AN A . A
fERACIE., 25, RBEEY) A A=, H
G & TS TDYE 2 D MR X 8 A VG 2
LA AP R A MBI, 1996 H 1 [H
SENELIEE K 96.23%10" sej/hm?, JL 5 AP g4
YIRS EL 1 AR T 50% (O 49.39%), a2 it
TV B RE AR LI 1 VG T 50%. Rk, MAHH
AP R A REE T LA, PRI
bR B BEOKEUE 20 2l 90 SEACH T ML 2 F,
RIKE FAE 20 tEAL 50 ARt DA SEIL T k4t
A [ BACAR MY F 1 sk e AR 200, ) L e [ g AR L
IUARACRERE K BUCEVR 5 RIS 5K 40 248

I Lee (W57 8 iR e, +EZ 5%
AN IR BT 2 N5 B, BARYE
KR 455 5 1 I BCR_EAEAESA, B EAR R
FEF A2 95 5 ) AN [ gz, AR RO B
AR L SN K, R 7 A A TR 4
15 ARAERI R 97 80 )y mAER 1. S,
VT RN T AR SRR Bt A SEHR S
Py7 BASETT AR A AT, BRI 5 136 AR I,
PN AR 55 5 S AT AR AR B TR R e
ZIEAWT PR R, AR E SRS (1991—
2012 4E) R AE YD HE R T RURLAOY B = {5
THAA 21 e ] A A AE A 1% ol i AR A = A )
H1 1990 4 5 164.38x10* 76/hm? 89K 3] 2011 4E1
15 004.98x10* 76/hm* (1990 “EAAZ 4D, [R5
B 55 B ANk 7 Bl 47.05 T6/108 sej 1 K F)
410.77 76/10" sej, IXF W 22 a kb = (4L 25 50 4=
FERCRK T 8.73 % HEBRFAT: B, K
W 4575 R, ARt s T 55 sh b
PR W, RIHIML AR, e TR

R TAERCR . 95 SR T B AR ML 22 55
DRI, (HEANTRE—H NFF, BB ARF 555
TIIARWER, HERMNFEIRT s 2 m 20 tHa
90 “FACHY 1.2 /A4 RS 2011 4F (1) 1 669 J7, W]
TP P I DA IR 2D & N Al 1€/
S sh IR B, B AR ST B R e RS A
RNV BT R IR &, 5730 K IR
P35, ARV T RN T TV BT 55 5 ) U
e AP0l R, R R T A AR AR 4
BT AN, WILfEsa gt i, Rk 8 A 155
AT HAT, RN RS S AT AN [ 3
TMEERTT,  FEC E RN A 5 Bl ) A
FEZRAG S AR s AL BLR s i, H Ao
51 2 UL Bl 55 3 ) o Bl I8 33%, il
E] 2020 fEHILF] 50%, P, AE R T
FURNA 57 50 S i (S UL R, WA Ak fic & 57
AITUR, DA R T AL SRR ML IRAY
AR AL — AN T BEAIF 5T 11 T 2 )
2.2 HEEHRENE. EMIERMHIRREY
ETo
2.2.1 AEFEZEAHEAGI IR

1990—2011 4F, AE/=ZLZEL R P 1990 4F
¥] 180.29x10" sej/hm® S BIRA L TFE] 1996 4E (1)
194.83x10" sej/hm® , R J5 F B B 2000 4 (#
178.35x10" sej/hm?, 2000—2011 4FA4: = AL L Jir
MR FF PR 5, IRAERFAE 180%10" sej/hm” /2
i, ZELE 1.50x10" sej/hm?, 22081 A 0.83%.
Z PRI AR, FEIE 1990—1996 4,
TNV Bh eI G K 4.68x10" sej/hm’,
{EIUIIR) 57 AR LI E L 4EIAL R BE 2.26x10" sej/hm’,
DR = R LA P RIS 1996—
2000 EMIAA LA Sz, Horp TV A Bh A S 2 i 4E 4 134
K 1.96x10" sej/hm®, 57 3 )1 5 49 1 4E B R B
6.08x10" sej/hm?; 2000—2011 4F T Mk 4 B G55 24 i
B INE RS S EL B T BRI, MR R
AR R (R D.

1990—2011 4, th [E G MR 2 FIHEH,
22 a REMFEEIL LT 0203, FHiEAN 17.94%, 4F
BIREN 0.79%, HARTTFER M=0.0096x+1.1084
(R*=0.9661) o 5 A7 204 i A b H e ] AL 1402
HHATZ AT, 76 1986—1995 £ 10a K,
o E R REONIN T 9.17 AN 2k, BN A 4R 1 A
850x10% hm’*, 4FHPHEIE 2 410x10%t, 7 [AIYPR
R RN 36.5%, BEIRIEYIE=ha 1/3 22
SERE R, R, R, RZGRURBEEEL
RSBmO, A ] 52 H 4 s 2 R R
AGALIE I
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2.2.2 BHAIRELHE

A P B R R A SRR RN A EHT T,
R AR L 5 2RI H g2 08 s E s, 22ak I
THT 38.15x10"7 sej/hm’, #2541 18.70%, FEHHEK:
0.82%, HAFAL J7 FE A 1=1.4967%+204.72(R*=0.7364)..
M R 24 A1) TR A A& 8 D AL 4 R R IR S s il
A, NIEK. 28R T FAR MY B3R 2 9K
SRF AR 2R 0 B R DO ol s R R A
SRR LTR FH B, US4
(X ABBHHIIA (X0 A GDP (X3). 3§
T (X)) FURMEESR (Xs) 45 5 TifatritiT =
AT b 2004—2011 4, HEIELE 8 a
FA e 1 530N S AR AT R RS, R IR T
RMVBCRAE K 15 1 1990—2003 4E0 24 0.

NS 5 PR R bR e L R B HE RS (3 2),
F R FERTBHH AR LAV E - R AMEKIR R . Xa>Xo>
Xi>X3>Xso AL, 1990 AR b s i AL A
N FIHE S ST 3 30 AR AR gD, &gl
FE BRI A2 B AN T o 1 s oA B R PR 1y L
TGN IR I T AT IR 75K, e
/NG B £ v AT A e =Yl E A 0% i3 = NP 5
HURIERLI L . Z00F R R e R AR IR AT 1A 5 (1)
K, JEMAETHAR AL I T R )RR P4
s ARV I 52 e AR B AR = AR A RO AT M A7) i ¢
ABNWER, gt A HELE. oI, £
G R JEFNAR VB SRR B b A FH B2 240 (10 53 i 2 [ 42
1, AT N FSER AP R s > ok
Y, g RGN

Fz2 ERHEVEDFIRE R

Table 2 Coefficients of principle component regression model

2k NI A VEES

Factors Standardized Beta

& A\ I Total population X; 0.850
AYJHEHIEFR Cultivated land per capita X, -0.853
A\#J GDP GDP per capita X3 0.825
Ik T4k Z Urbanization ratio X4 0.856
LB Agricultural policy Xs 0.758
Adjusted R 0.738
F value 60.107
Sig. <0.001

AU 22 a >k, H EBE LA A AL B 1 B K 4K
53 T PR AL =i e A 16 o MAS TR R R I B
KB (£ 3), 1990—1995 £ 1T kil BhAE L)
fE G RIS s T O AR LI T Bk
JE, A =R ELE P BRI, XY
B MR R AR 2 BE I DTk Y 78.89% ;s Ifij
1995—2000 4F, HTI5ahELy N BT T
b4 B e AL 24 B R R R, DRI A A5 A B R A
ARERFET 0.077, BEARE RIS K LT T
0.058, MHHFHL A HAEL LM KRNI T
0.019. M 2000—2005 4=F1 2005—2010 4 2 MFr
BUOKRT , 57 s B 20 BEI BRA R T Afi Bh e SR 49 B2 1Y)
P KRR, DRI A b A FH B 24 55 1 194 4 40 2 Y
T SRR B R . T L, Bl DR A
il BE 1) 58 38 AR 2 B K, 55 B R LI B
I AR T A B B AR £ R TR 4 TR A A B R
AR e, B SR L R, 75
TP F Wy REAE 20 FE A I R CIC 32 AR E
RAELECA S ED, WAL AEESEE, 2
e SRR HN 52 B ORI AL
®3 HEHGIREAENERS R

Table 3 Decomposition of cultivated land use intensity in
different time in China

PEUEREARE SRR BEHFI AR 2
- ko ko %
Period Growth rate Growth rate Growth rate
of production of multiple of cultivated
factors intensity ~ cropping index  land use intensity
1990—2011 4 0.0064 0.1794 0.1858
1990—1995 4 0.0710 0.0180 0.0900
1995—2000 4 -0.0770 0.0580 -0.0190
2000—2005 4F 0.0090 0.0450 0.0540
2005—2010 4F -0.0020 0.0370 0.0350

2.2.3 #HARERHE TGS

it (4) FIk (5) A fiEf3 3] 1990—2011 4Fr
FEBE R FH AR 2 B AR . R 3 AT LA
1990 — 2011 4F, hEH A HENEHK T
0.1858, LA MIREINK T 0.1794, 5 96.56%,
MA P EZHRANIEK T 0.0064, 5 3.44%; ik
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o M 1a HATEUE H, 573520 8K T Tl 4
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DU TP IREAE 7 X, Horh g, ik
178.98x10" sej/hm®, XEEH 4 GHIFERRAM) H2 Y
AT R RN 1y, F TR T A K
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Fig.1 Industrial energy intensity and labor intensity in provinces of China in 1996 and 2008
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WEEd . B, Hpdbs PR, Xh
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W EEET, ATSCONTRI 1996 4 3 ik A
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MV Bl B RE AR 2 38 KA Dok B, 3 e
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131.06x10" sej/hm”. IXEEHX 2rf, — P53 Ja TUsis
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5 T A RO R BN s TR S AR AR 4 )
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1996 4t LA IEATE NIARARMYAE PR B, i Tl
B REH MR AN
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FEANVEIARAL, V>4.5 Sy AL IR, MR
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Table 4 Decomposition of cultivated land use intensity in the
provinces of China from 1996 to 2008

AT RAEAE SRREL RIS
HX K K FEREK R
Area Grothh rate of  Growth 'rate of Groyvth rate of
production factors multiple cultivated land
intensity cropping index  use intensity

Jb3¢ Beijing 0.038 -0.112 -0.074
K3 Tianjin 0.563 -0.143 0.419
1]k Hebei 0.031 0.070 0.101
174 Shanxi 0.021 0.068 0.089
A% Inner Mongolia 0.216 0.488 0.704
L7 Liaoning -0.049 0.047 -0.003
Ak Jilin -0.075 0.240 0.165
U1 Heilongjiang -0.016 0.354 0.338
¥ Shanghai -0.198 -0.081 -0.278
L7 Jiangsu -0.127 0.008 -0.119
W, Zhejiang 0.013 -0.307 -0.294
% Anhui -0.193 0.119 -0.074
Haid Fujian 0.007 -0.174 -0.168
YT.V4 Jiangxi -0.030 -0.062 -0.092
LI 7% Shandong -0.013 0.003 -0.010
71 B4 Henan 0.019 0.181 0.200
511t Hubei 0.039 0.022 0.061
117§ Hunan -0.047 -0.056 -0.102
J" %% Guangdong 0.070 -0.064 0.006
P4 Guangxi 0.002 -0.010 -0.008
#5749 Hainan 0.617 -0.047 0.571
P9 )1| Sichuan -0.260 0.068 -0.192
St Guizhou -0.302 0.168 -0.134
2 #4 Yunan -0.202 0.255 0.052
Vi3 Xizang -0.035 0.051 0.016
kP Shaanxi 0.052 0.107 0.159
Hft Gansu -0.039 0.109 0.070
T Qinghai -0.139 0.154 0.015
75 Ningxia 0.045 0.418 0.463
B Xinjiang 0.074 0.407 0.481

M 4 FTULFR Y, BRI ISR 20 88 1204
E AL, Big. PN oMl faads V095,
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Temporal and spatial change of cultivated land use intensity in
China based on emergy theory

Yao Chengsheng®, Huang Lin?, Lu Xi', Duan Min*
(1. College of Economics and Management, Nanchang University, Nanchang 330031, China;
2. Foreign Languages College, Jiangxi Normal University, Nanchang 330022, China)

Abstract: Limited cultivated land has become one of the major restrictions for China’s social and economic
development, and how to use it intensively is the focus of the Chinese government and research scholars. Based
on emergy theory and methods, the cultivated land use intensity (1) was composed of production factors intensity
(P) and multiples the multiple cropping index (M). On this basis, the paper analyzed the temporal and spatial
change law of all the five production factor intensities, which are farm machinery, fertilizer, pesticide, agricultural
film and labor, and the multiple cropping index in China from 1990 to 2011. The results showed: Firstly, during
the past 22 years, the farm machinery intensity, fertilizer intensity, pesticide intensity, and agricultural film
intensity were all in a linear growth trend, and their annual growth rates were 6.59%, 2.89%, 3.88% and 7.42%
respectively; while the labor intensity was in a linear decreasing trend, and its decreasing rate was 5.10 percent. In
1996, the possession of industrial supplementary energy intensity, including farm machinery, fertilizer, pesticide,
and agricultural film, in the total production factors intensity first exceeded 50 percent, which meant that China
had entered the modern agriculture stage in the middle of 1990s. During the study period, multiple cropping index
was also in a linear growth, and the annual growth rate is 0.79%; its total increasing rate was 0.1794 in the past 22
years, and was the major driving force of the increase of land use intensity. Secondly, in 1996, the provinces with
high labor intensity and low development of modern agriculture were mainly located in the western part of China,
and the typical characteristics of these provinces were that they were all rated with a relatively low level of social
and economic development; While in the provinces with high development of economic levels and a good
industrial foundation, the labor intensity was low and development of modern agriculture was high. From 1996 to
2008, most provinces in the western part of China and some of the coastal provinces in the eastern part of China,
labor intensity decreased a lot; while in the provinces with high economic development and the provinces with
more land and fewer persons, labor intensity decreased only a little. In the provinces with high economic
development in the eastern coastal part of China and some major grain producing areas, industrial supplementary
energy intensity increased a lot; In the provinces with high development of modern agriculture, industrial
supplementary energy intensity increased only a little. Thirdly, from 1996 to 2008, in the major rice producing
areas in southern part of China, the multiple cropping index decreased a lot, which was the major reason that
contributed to the decreasing of their land use intensity; In most provinces in the northern part of China, the
multiple cropping index increased a lot, which was the major reason that improved their land use intensity.
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