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Abstract In a world seeking solutions to its energy, environmental,and food challenges, we cannot afford to miss out on
the global greenhouse-gas emission reductions and the local environmental and societal benefits when biofuel are
appropriately manipulated. On the other hand, undesirable impacts due to abuse of biofuel on food security,
environment, and society were also unacceptable. Based on ensuring food security and protecting environment
principles, the paper firstly clarified the relationship between land use and food security in China, indicating a great
quantity of abandoned agricultural land and polluted land that is not suitable for food production,but potentially suitable
for energy plant production. Secondly, the study suggested a win-win path to optimize and intensify land use for food and

energy production, in order to improve food security, developing biomass energy, and protecting environment
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synchronously in the country. Thirdly, the non-food land suitable for energy plant production (LSEP) was defined properly

after a discussion on the characteristics of polluted land, abandoned agricultural land, unused land,and etc. according to

the national situation. The NLSEP was classified into non-grain cultivated land for energy plant production (NC-LSEP),

orchard land suitable for energy plant production (O-LSEP) ,forest land suitable for energy plant production (F-LSEP),

waste grass land suitable for energy plant production (WG-LSEP) ., transportation and virescence land suitable for

energy plant production (TV-LSEP) ,water area and facility land suitable for energy plant production (WAF-LSEP) ,and

the other unused land suitable for energy plant production (OU-LSEP) . Finally, the authors suggested further studies on

the criteria of non-food and suitability for energy plant production in order to identify NLSEP area and distribution.
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Table 1 Area and proportion of visible abandoned arable land (VAL) in different sites of China

b o5, AR 8 3¢ B i 1w AL/ hm? PRI 7 B b T B LL B/ 6 it
Site Year VAL area % of VAL to total arable land

HWMRE KA 2006—2010 171. 8 4.1 [12]
LR 2001 290 977 [20]
L T AR 18.0 [21]
HH 2001 1.09 5 9.0 [20]
7E B B 7 el 4 2001 106 35.2 [22]
MNTES 2001 4~33 77 [20]
iy 5 17 2008 HAEPE 700 4.3 [23]
Hi B T 2008 Z=5 P 940 5.7 [23]
TR 2008 12.0 [24]
BT B 2001 i 133 [20]
NN HAEME 430 7.7 [56]
WL Sy il 2008 FA 5 170 92.3 [56]
INARAELH 2005 6 667 8.3 [25]
VAR A8 B B 2006 ALt 2.5 [26]
WAL WA B 1999 2.7 23.7 [22]
1 m 4 Kk N T 2011 4 592 5.3 [27]
Kb i 2007 WAEPE 338 [28]
Kb 2007 AT 2. 28 T7 [28]
A BH T 2005 WAEME 5.76 J7 10.3 [29]
BB A T 2005 ZH5 P 16,64 7 29. 8 [29]
W B 2001 1467 2.8 [22]
L7 IR=Y 2000 AR 28 <1.0 [20]
U B 2000 Z=75 1 800 di K H AR 2.9 [20]
P9I N ik AR 56. 67 0.4 [30]
RHEBERS Pl 10.0 [31]
TR 2007 1 200 4.2 [32]
B 2007 2133 7.8 [24]
RiLBAR T 2001 73 8.5 [22]
AR TM X B4 £ 4 2007 1.0~7.0 [33]
s A BRI S AR 15.0 [22]
BV L b B PH 3 A AR S8 5 30.0 [22]

i L B 35D 2004—2011 1485 J7° 12.2°
CH /N GED 2004 164~244 J7 1.26~1.88 [14]
CCHE B SR 9K 5 i )R GED AR 29 200 75 [13]

T ra LIS H o [ A b 5 18 S Bk 3t 5 4t L SR T M K15 . b DIC RS TTH4E 2% 2013) 87 e kb i A 121 715. 9 hm? 2 LA #E 5 B
b 5 B L 57 2 10 2263845
Note:a. The average VAL percentage of proportion values of all the sites above in this table. b. The total VAL area was calculated from the

total arable land area multiplied with the average VAL percentage.



1 O A K R it

2014 4 55 19 &

T 1 T ECE AT A R R
T A1 48 i A7 76 A B4, DL G 1 19 48 5 B
Mo R TE AN 1485 U7 hm®, W DA E R IR BT R+
HEb S BN AR 2 . G L KoY, 30 E 2 Fh s
BOvs Sk 181, 0% ~198. 5% [ fif 2007 Fi1 2008
AR FIE R 126 %6 Fn 128 %6, NMH 5 ¥ F1 B
A Z 8K 43 I 1 20 {4l 90 4ERTFIET 29%
27065 DL G AR % 2013) T A AR Y
2008 A B b 1w B #2 T R 28 Do TR 4B T B T AL
ik 3408 J hm’, &2 i B AIK 32 2 I R & R 4E
YAk 7 T AR T K Y A% TR b 3 ST TR
o B4, 2008 A B 7 A A XA VLY LW R L
= | AN A SN i I 1 g o R e S VS B AT ]
FUA 7.45X10° hm® . (5 Bk S ALY 36 260,

AEXT T o PR B M 48 5 BRI R AT . Bk
PETE AR £ A 7 2 8 A ORI b B Rk A
W AREE AN I B B R AIG  E AN B B R B
BT 15 7K 5 DT 3 S0P b PR = 7K B AR . B
b $R 5T B R AR D PR 2 o il A 25 AN W AT ol AR 31
BRAL IS o 56 42 30 B A D) - B0 #F 48 55 4 A 1 AR
TR R U A T R EEIE 4 2, AT JE
Al 57 B 3 AEAE ™ H A Lk A R 1 AR A K R
A BT 4 b 1) £ G0 A A Al A= 7= L (R B
— AR X A A% G 0 A AR A IR R
“TEATM R R — AR R b i A ] R O B Y
e v [ R 2 A e B .

JE RN B IR 2 Rt . KRR RS
AT R ECRAT R RSSO R R e AT, Y
JE A BR AT o T4 =8 ik ol 5 s 1) i IR A L
J& o N FLB 1) A1 B RS T B 2 o0 70 5
b REES SR R R E K. S8R
RIS BFSE . 19872009 4F 7 [X 45 B + M 42 B 4 #F
Hby AR R b W T A3 i 41,9 T7.48.6 1
1001 05 hm?, f T 00, 4 [ R BB
A R 25 X T AR 2 134, 9 J7 hm? L %W 3% 3 5 FH 5§
PR Y 4 o T A2y 238, 3 7 hm® . H B &2 B FAL
H12%,

SRS IR TE] G Pk 0 B 18 5 T AR ANt R B AR
AW R RN, 2012 AR YRS ok E A
HIiAF 1398 1 t. B (BY) HARIRE X
97.7% BT, AL UL rb E EL A R R R 4 1 B b v
F1H . 2006 A AT A A€ 4 R AR 7 R R
K] (2006—2020 4F) ) B 4 48 HH MR & 24E 77 BB 1 19

R Akt SIS =i A U S R ES R RN = e i
PR 2 BB A 9 R A8 R R A BOR MR R R8T
BORMERE,

T3 — 7 1 AT 20 1 RS 2013 AR A A 1Y
SF UK 4 T AR M A RS TR AT A Y A Bk
SZE B Y, AR BB AR B A RE Y
T 75 Y AR TE AL 1000 T3 hm? 5 Sk e T
FL8. 306, i I {4 Hi2 i & 4 )& V5 Y 1E Bk 2 400
J7 hm® S #FH B ALY 2000 T A SR, B R
W5 B0 7E T 4 TS e bt A A A R AR e
H 25 I B 75 gk #4onT BB R 42 30 AE7Y 5
YRR B b T B R K IS R AN R P R A A
1 BB W JEORE L T R T AR IR R RE IR AE Y .

] 5% b R Bk W A % I R S e F b . 2008
A [ 45 BE AT T« O TR 15 24 4 2 FH M 8 A
FURK SRR 5L b okt — 4 dt ik /b
FFHROR = AT G 3 A 08 b b R T . FR
B 58 4 T ZE N SE R B & A 0 25T Ll b
A4S B, 0 LI 78 43 ) R T R 1 3 b L S g
A0 B . 55 R R FH R SR RS Y s Bk
BEUR AR A YRR R L R R S B R R Ak A0 R R
WAHER S SR R R SR RS L e
J H bR o 1T Y i 24 ORI b R R A
T80 0 o b T PR AL B B2 A R AR

3 URAN IBERR, KRB BEIRERFE
SHETRRE

NZAEN HR W K I 0 A 2 81 3 & Y [H]
BN TR BOA B RAR. A R
Ko NEA S RIEIET I N BN 2 EREHL. K
JRe A= 1y T e A RE A 2 2 M R MR O A BE IR G
Pl AR BEZ T AR R B, 2Rk A
R AR W) 5T RE U Ml S K R A R I AR A W T
AE IR & i U H IR JEURHAE 72 X MR 22 4 AR W) 2 REE
bR AE B R e HEAT T O AR AR BIE S AT
W o FLA5IE T2 W W0 IR AL 2 B AS SRV 2R A W I
AE DR R U 2 OV R 2 M DX BB R L PR (2 R
KW AL, A BE 4 32 HOW M 22 4 AR S PR B A
DRERERIA R0 . HOCHR AT BEE #5 iR
B LTT 55 68 B 22 4 R SR RE VR AN AR SR P ) 2
ok 1Y 1E B 20

e 11 119 A= 0 Jo T VR A e A LR R A L AN i i



5% 2 3

BRSSO T AR B IR A AR 7 B R A O3 ORI R AR 5

G a7 5 R M AR PR A () R, R BEERR B R A 2
Dror BOR R R AL XL BRI ] 4 22 AU ) A
G A BUR ) 5 MBI K EAOE: T AR iP5
FEl e (0 ) 4 240 R 0 TR 6 M T M B DL [
A AR 2 A 2 00 R A ) o RE TR B UR R 5K

Tl 1] F) M BT 22 4 5 A W) o A R IE A OC R 2
“LIMLR Y0 LABEIR B . R R 58 X Sr LK KR
AR LR BRI AN B e 2B . “ A SRS 7RI
B A AR L BOR i 5 2 280 1 TR R L e [ 2
HIHR ™ DR 0 2 5B s 98 S ROk L R
JEE A= 1) T R A 58 4 AN T S AT M T S A g A
i FE B PR ot ) A EORR R A 7 B L R
LA AR . T RS RAB e R A
L Bt mT DUAR B 17 37 5 R R A A . X R
— 7 T AT LAJR A KRBT A T ) i I A 5 ) —
J7 T AT LA e e B IR A 0 R Ak A B AR AR IR
MU E . EAM R G5 A5 et WL R AR
Az R 3 IR AL B b AR 7 A W ORI 32 B R )
218 .

TEANBCAE B o T 8 1 B T A SR RE TRAE A
23 AR b #) Kk i L T LAY R T B O 4 3R
R i B IR IR B AE T . O — B
A3 B B 2R 7 R TR ARG 301 BBk b K B AR 1
ARG SO T AR, S e PR
IR S R AS i A i 4 v v e M IX e e A s
IS REE IS AN NS 6 & N7 N 61
ORI e M B R 3 i A B R T o B e T R
I HAE BT BEVRAE A B T A HUI AR L BE 2 i
BB AL s f s L A RO BT R AR
TR LB AL K P AT T R AN R B R . T
H . B3 A AL RE TR A FE I A AR L 3oRs 42 i i A
FEAS B PR ) O R RORE A — S R L AR X b
JCAS B2 e AT 400 ) AL

B A SR TR RE IR W AR R AR — L
J 3 1 GEABURS A ™ ity » PR 37 Bl SORR B AR ) IR R Y B
A RO o 3 2 [ 52 A 18T DA AR M Ah Il L A
PR L i AR R B 5 il R R K
R AR 7= SE A RE 7 . DATIT 2 1) LR B QA% 32 i
L BRSO AR ISR N 2 BOR T h R A
1A% E R R 32 S, 56 B T G K )k
TR LW UL —F AR B HEA & RIS R B H
SR HE 4P RN I B S L 2 AR g R R R
AR o T EL L RRZ T O T R BER P L e TR

F A O M A - o 1A 42 A A B R UL
LASE mi tH SR B 5 AR TR B AR R . 36 T Ak ik
e T St s A W 5 R AR O 3R SR 4 BR W AL B R 2
— 100 B A AT 2 o — O T RO R 2 A B
3 — 757 T AR ORR A A R AR M 4 e K L e A B
RV G bR A BE R KL A AF L L 205 23 10 b A BE
(ER7/ESESE S

4 EERBEEDETABBOBSRIER
FRAE

SN NS AR R BRI R SR B A R
TG AT ) A T B AR 25 L 3 BT A ARE Ak i AT B
A K AR AR IR AL P 1 £ M GEFR B RE AR AR M A
N THEAE BN BEAE AT OR FE k138 53 A8 1 R SR AR
BRG M. REEGEALAEY Mol 7 &5l
KAEWA PR RS T AP I E R (A8 T fig
TR A W 3 w0 A 7 MY SR K 8 T R BE R
L

BLRE A AR M T i bRk 4 b, B DA 22 3 B B 0
R #R b AN 3T AOR Y R B RN AR T A M
E | 3'G AR W PSS 2R I S e &ind
2 H bRtk SR A Ry 5 — H bR bR 8 AR 98 A 7] 11Xk
FEAETE T 45 B bn AN [ 19 A {F , 30 5o 20 4 A i fk
W o i bR b

HRE AR MR b 32 22 X AR 2R A RS -
by o G T2 R AR AR 5 PR AR R IE AN T
4.1 THRERLTH

T Y bR b A A R B b B8 L 22 BR T A
R W LA R S LN . BB S 300 Y dwe vl g i A
FULTHEWE TS e RIS B AR A 5 4% ¥ Y4 i b b
7 F2 BB R A R L T EL9A B R R R R AR
WS R L VS gl TR K M X R K = A BR
A EUHERTE I P AP R R S
4.2 FEHih

PR ol A R 25 IR S5 SO B B b 45 1k Bk ks £
FE AR R R PRI T . 22 MR ST LA TR T B
BRI H L TE 205 A P B AR - AN RO 2= 74y m
REEAEY . TR AL L A0 FEHT
BARA R AT B 58 A A K A AE R K
FE R ARPE R, AT 78 4 R O AR I A = R AR AL
4.3 RERAM

PR UL A 3 R B R 8t 45 U T SRR IR



6 O A K R it

2014 4 55 19 &

FEERANERE AL TR A 7R I PR SRR S L B
HEEZ BRI K £ WK FEES R ENRIL, &F
AR AR . HRIE DT 10 4 5 4 [ Bk b i
HAEGAE 5 TAERSED K4 R F 4y 45
FLFE DT/T 1004—2003 )45 4= [E HF % 1~4.5~8.
9~12 F1 13 ~15 454 5% 43 R4 F5 L L = 55 b L
S b RO 25, H P IR 25 b B R b T AR 1790
Bk Ah A B b AT B 2R . (RS AR
b EEAHELLT 4 25,

DIy, B 3k Mo Fn 3l b, PR = b Br A b B 5%
LA RK R ¥+ mEE gk LHA
SRAT A7 25 5 T AR Ry 4 T AL 1R Ak i ™ E A b X
Z— AR AR R R AR B A S T .

2) el i, |z oA F el il X AR K.
)2 AR 2 WA WA B —E R Y
FE R R AR T .

30 W A R B b o T VIV T A R R PR i Y b
VU R B L DL R PN B S b . G0 7E B = AN
Z bR 2% 120 J7 hm® 3@ BT & R AR B RE U AT
Yy e e,

DITEHPSEH) . AR FEARMEY N EAH
TEROL A, 3% [ - 50 F4R LK, Bt
FFREJFEZ) 2 000 J7 hm®, Hf A B 848 55 o
FEE
4.4 FKF A

H R A A G 2 B0 R FH G 1, B
TR HE VD b S BE | EE R R O M L VR R M R b R A
A eRH %, HobE BB A Y W R R
Z EAmEES TRERE AT, BAREEYE
FEVE T 35 AL VR AT P B M A L R b L 3 A
Hi TR AT
4.5 EFT i

SR 4 8 AT IXOR AT IE ol 5 ST R 5 b
4.6 BRREZGEMRLH

ASHEVE AT WAk H 3R 43 P T e AR 7 1Y
KRB R G b, A $5 75 e o A R I K T L 78 3
Hi bR B A
4.7 SHREELTH

A 35 58 38 12 i 18 B 2 Ak FH b R AKOR 3 it i FH
Hi 0 LARPAE DL B S Ak o = B R e H T R TR
IS o

5 ETLMAIRMERIERMAIS K
A 2 pm e ¢ R BOR 7 2K GB/T

21010—2007), &5 A + e A K 2 L o [ i e R AR
Mo RLLF 7 K3,
5.1 EeEIERFBH

MG ER R ECE WL AT R E TR AR
B VEY) L 2 08 57 1Bk
5.2 EHeEE

RN AR E N L2E T IAE TR E
SRR 25 IR A5 Al SR AR 2 A A 2 R el b, DL %
A5 SRR [R] 1R Y A R 5AF 4 T M
5.3 EREMI

T A AR A K B DL R R A RE TR A ) 109 AR
M LA K AT 5RO [R] AR 1Y) A R 50 ) T 3

D ELREA MR AIE AR MM . RARA KB T K;
B A HIAE RE 5 A AR b 09 A AR M 3 S A R bR
Hiu | BE V5 TR MR Hi A BE TR A AR

2) 'H. RE B K b A5 Hb B AR AR A BE 1090 ~
19 Y0 B i A i1 1R AR50 b | kB 35 b %5 G 7 AR M b
LR AR AR E A ZR G Ak, B DL TR) A 45 7 2K R A A RE
5P b F0 55 AR 8] A B — 45 AF B 22 4R 2F B BE A
Yy H Hh
5.4 HEEREH

KSR b AN TR b LA A Y A 5 L R
B ACHR A BE <20, 1, 3R 2 0T A KRB AR Y R &
AN T3 WOl Y B
5.5 HEXBEZSHSNKAM

TERR I SO B VBT A AN I 0 ) b L AT ]
DAFPAR DL f s Ak o =22 B B9 T RE IR A 4 .
i Tang 25 "SR L o (23 B 99 00 1) £ M 22 /05K 75
J7 hm®,
5.6 EAEIKIFA K R % e A b

D EAEKE . N TIFZE R ARTE RS BT 57
B 5l W AR K A= B TR AT ) 14 K T

2)HLRE K 15 it FH b . A R 198 50 4 e 5 U
X e TV L R PR 5 L DA R 9 R B B BRI R O 1 it
) 2 5 MRCHEL 385 L AR R AR SR A RE VR A
5.7 Ht kA HAER T

& R 2 DL A i H At 2 AL Y H e L A 4
HLRE R b VA b VD M AR b

D EAEFh ML . K2 REER, KRR
) TS 365 FRR B AR A A 0 B sl

2)EBEVAEEHL . 48 BUK B K AT A KR A 1k
D A= B YRR ) 1) TH R A

HBEVHL., RIZ WU E W AAREEEYE



5% 2 3

BRSSO T AR B IR A AR 7 B R A O3 ORI R AR 7

T B 1 FE A I BE FIK A3 S5 A U0 3
OEBEM M . B BRI Y AR KT B AR
JE R 73 25 AR R M

6 FRMEENEFERFTEHX-—STHR
WE

AT AE Y L RE AR R 2 2 B A AR R R
fiE o fHZ 78 BARERAE b i 5 15 el A L IS5 A
VR ATl B0 AR A B - DL SR S LA AL RE TR AR 1
A A A DR AP BEOR B B RE 4R b - 1B 7 B — AP AT
FEHARE » A RE R Ui 5T T [ B AE AR MR M 19 70 2 L 1T FR
LMoY o 75 B E R b BRI NE.
6.1 AAZMRBEREMNTFEMESLER.RSE

AR E R ER

Xof T 75 YR 5 AR B 75 Y 28 0 R Gk
FEHE T REVRAE W) A 7 B dE br o IRAE GO I AE
R 1 i i Bk A R M ) S R R L AR R [ SR
7 HH SRR A A ™ lr BRI A B & i B 22
D 3 A FE BT DO E T RE PR A4 A 7 B AR b
6.2 NEFREMERKNTEERELEREMEXH

S|KMKLIER

EEARA RS LR R R R A L
R IR R R 1
. FEARMEIRRIERK R X
P TC R K BH R A AR . KUK
PFAL A5 B K R A B | M SR AR I S S 4y

A I K A
6.3  MEETRAEY M AL & 7= A0 U % 15 2 oK E M
IR g HR

AE VS ) RS A A 77 R 4 i B Wi s 2
SRUIE -5 A A 3 [ A A 1 PR A 3t s
HE A i B el 2 RI/NBE v ) X DLAT A BE
PRAT MY A AR 77 % M RS Y 225K I kg, AT
TR SE WIE L S A O AR A » LATE & KRBT % Rl
FLRE IR AL A . o P 450 DAk RAE L T RE Xk 5 2
JE O F2 BAR YRR FLRE 0y 3 R R AT
TRPRIA R EK
6.4 MRIPMFWEREEREFEEY E~AF B

T SRR

ZRCHAEAF R A S B RESS . W 2
AT TR T RAMEX L BEKEAN E R A
IRBE K AN BRI JE T A A W) 5 /K, G 1 0 i 1)

TR A A A0 4 A 285 ) R 7 XU 0 L DR 35 A ) 2 4
P o T 2R U AL o AR AE TR A 1 2 SR R 3t X
KA A — R A SRR E AR 2R
AR IME . PRI s DK A DR A 25 PR3 B 25K L T
SE REURAF W) A 7 AT ) 3 ) B A AR 25 45 1R A E
PSR A S BRI I 3t ) BT e 3 25 B iR R
ST TE AR N 3 P A SR = E R L =
) R T R M R AR RE DA )

Z % X W

[ e 38R A 4 BB A 2R A K 3 Ji& B T 1 L . v [ e ol oK
Be22d 2012,17(6) :1-19

[2] Kline K L,Dale V H,Lee R,et al. In defense of biofuels, done
right[J]. Issues Sci Technol,2009,25(3) :75-84

[3] EHEF, HFiz, B o7 ik, 48, v [ R BE T b UE IR O A 5 M
(J]. wl P26 BBV, 2008,26(6) :3-9

[4] Zhuang D F, Jiang D, Liu L, et al. Assessment of bioenergy
potential on marginal land in China[]]. Renew Sust Energ
Rev.,2011 (15):1050-1056

(5] oot g A= B LML b 5. i B Al R 2 i WAk, 2011
304-313

[6] Miyake S, Renouf M, Peterson A, et al. Land-use and
environmental pressures resulting from current and future
bioenergy crop expansion: A review[ ]]. ] Rural Stud,2012,28:
650-658

L7] e, v& b R AR A B RUR Y JE AR E LT . B Al K%
#4%,2013,18(6) :1-5

[8] TFargione J, Hill J, Tilman D, et al. Land clearing and the
biofuel carbon debt[]]. Sci,2008,319:1235-1237

[9] Tilman D,Socolow R,Foley J A,et al. Beneficial biofuels: The
food, energy, and environment trilemma [ J]. Sci, 2009, 325
270-271

[10] Evans ] M,Cohen M J. Regional water resource implications
of bioethanol production in the Southeastern United States[ J].
Global Change Biol,2009,15:2261-2273

L11] BRI R 3k 5, ) k. #f b9 5 K HC s da A3 i LT ] 7 2 B
:41,2008,28(03) :113-116

L12] B K ik wo A 55 AR AME 55 T35 5 T B i e M4
)], AR R . 2012,40(29) : 14518-14520

[13] YLEML. &M & . R RFw AR iR & & 2 [N E b S 0K 5
#.2011-05-23

(147 FA/NHE BRE W1, sk B8 T . o [0 HORE T 3t 7 M £ A2 7™ 58 1 I Al
[J]. 23 HLFE . 2008, 28(3) : 475-478

[15] 5 e, A . 5T GIS & Frie B0 1 oe[T]. i %4,
2004,8(6) :637-644

(161 s fid, XA . 7% i E 5 3 E R & A4 7 9 T Rr sl &
(1], F 54 X AR 58 . 1998, 16(1) :51-57



8 hoE Rl oK %R 2014 4F 45 19 %
[17] BT ZEZRE . BEFEE. S REZeMEREKLT] £z % # 4k, 2013-06-13

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

el B, 2011(4) :9-15

R R 2 L B 0 A R O R R R A A AR
B B AL, 2012 (3):26-28

R, B H A i WIS W A X S A S P 0 O 5 A
(1. 2R RE32,2011,39(9) :5124-5127,5174

B AR SR T %5 AR Bt 4 i 10) B IR K R R 43
C10. AR R R . 2012 (23):350-351

RS SC. AR AT IR E A H Y R 5 xS A AT L) . Wi Al 5 R
$,2009 (10):69-71

BRACS o ] 15 . 1Ly X PR 4 b 9% R A IF & R LT ] 1 Rl
HE W47, 2007,26(2) 1 146-150

PRI, T . B B T AR Bk b 5 R P R S LT ] T AR
b 24 ,2008,20(11) :171-173

[ o N s e 8 () 7 73 B e I L - ol 1 B 14
fife g Ik [T B2 R 5 A JE BREE . 2008 (15) :18-21
S, B Ao AT B 30 S i R IR S e SR L) . BARAR
LR, 2006 (10):82

) 5 8 11 e vl i A A B 9l AR R R R S R R R R i )
5 4 M [EB/OL]. 2008-06-19. http://www. stats. gov. cn/
tifx/dfxx/t20080618_402486998. htm

o i N T 22 5 AR 2. DG T i N T S 90 S A 6 1% 8 A
FELJ . AT B B 4R 2012(5) :66-71

S A, e BRI L5 A P . 38 TP S 0 E L 1R a0 R A A
KB EWIFST . 2008,22(1) 62,64

FHER ST 3 I AR R B A 5T BT AR R R AR T A R 1
ML, B 42 . 2006 (9) :60-62

X B AL F P85+ b O [T ], ARt 28 A 3, 2010(5) : 26+
27

SR, AT - Hb 18 5 Y R Bt SRR LT . DU 8 A B 2 e
247,2009 (4):11-13

FFy. Al XA e+ PE SR R S R (1] db st AR,
2009(25) :8-9

T3 M AR AR A5 B . J7 M XA 4 1l 18 5 1 0 R A 2 B
[EB/OL ]. 2008-04-17. http://www. cqagri. gov. cn/nyfz/
detail. asp? pubID=315610

RIGER 2. RM 95 8 R SR e [T ] A wF i A,
2007(10) :22-25,40

KUBLR L 25 75 M. o A st i B A B S 92 W DL = R A1
Wy 7 A BPIR 0 B [, s BRAIF 5T, 2006, 25(5) :895-904
TR LR T 2R A LS P ERE % 2[M]. b5,
o 28 U AL, 2009

E RS R. T ESEHHES 2013[R1. b5 P E G i i R L
JEE B 1N KR Z AR R AR P TS (32 ) [EB/
OL]. 2011-10-25. http://www. china. com. ecn/news/2011-10/
25/content_23723648. htm

IMEE G ETRRE, % K2 = mAe R ZRIN] &5

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]
[53]

[54]

FE B R BT S A AR B AR PR R
BrLI 0 VLRl B 2. 2012, 40(8) :397-400

b I E E S TN R T 17 g w0~ A R 0 DA Dl s |
o [ L BUR #2011

ROE. RETY R BEREMNN 12%0IN]. AR H#%,
2010-09-30(2)

Dy ¥ S BRHEAE IR SFL T 30 AR b R AR S A IR A s
AT R TR . 2013.29(6) - 1-11

R R OCF R EMR AL 28R R ] Rk &
EE L, 2011,7(3):17-25

JTRLAL F A, MR 22 A ML BTN WL K A R, 2007
118-119

FRIT. 2B W 5 G VR 5 R e 4 ROl HE TR s AU L L e A
VR IR 53 58,2009,19(3) : 3-7

Wang M,Han J,Dunn J B, et al. Well-to-wheels energy use and
greenhouse gas emissions of ethanol from corn, sugarcane and
cellulosic biomass for use[ J]. Environ Res Lett,2012,7(4);1-
13

Tang Y,Xie J S,Geng S. Marginal land-based biomass energy
production in China[J]. ] Integr Plant Biol,2010,52(1):112-
121

Qin Z C,Zhuang Q L,Zhu X D, et al. Carbon consequences and
agricultural implications of growing biofuel crops on marginal
agricultural lands in China[ J]. Environ Sci Technol,2011,45:
10765-10772

WOEME. E TR A W 43 28 RO AL AT L. oh el K 2 2 4l
2011,16(2):1-7

TR T I B b ) R B TR 22 4 g DL [ RE TR AR )
Fivte R0, AT P4 B VR . 2010, 28(6) :112-117

FE] - B2 R . o Bk b T A5 G A 5 0 (S, 2009:1-8
Sang T, Zhu W X. China’s bioenergy potential [ J]. GCB
Bioenergy,2011,3 (2):79-90

Zhang ] F,Jiang ] M, Shan Q H, et al. Research on the black
locust ( Robinia pseudoacacia ) forest as biomass energy
resources in Yellow River delta region[ C]//Asia-Pacific Power
and Energy Engineering Conference (APPEEC), VOLS 1-7,
Wuhan,2009:3157-3160

Al . 4 [ A R SR BRI [EB/OL]. 2007-4-4.
http://www. en/sjzz/ xumusi/sheji/201006/
t20100606_1534928. Htm

XK, £ AR 97 8 D fa LS R SO B e LT
B Al B ,2009(1) 1 9-11

RSN S B s B T e e o o R R S
NP ST R A T A M R A RO R A
[EB/OL]. 2013-12-30. http://www. mlr. gov. cn/zwgk/zytz/
201312/t20131230_1298865. htm

moa.  gov.

FAE G . Lk



