KB

¥39% 3
201843 H

ACTA ENERGIAE SOLARIS SINICA

'\_#L' ‘jl‘& Vol. 39, No. 3

Mar., 2018

N EHS:0254-0096(2018) 03-0864-09

4P EEIRE M TE R E R IE M T
AR PR A 738 17 Ah

KEE"T, & A, K

2&1,2’ EE?% %[}%39 ﬁﬂ

7%2,3

(1. P ELE I 2ER2=BE, dbat 1001935 2. ERERIRAEAR A Y BRI &2 Hoty, dbat 100193;
3. P EARO RS RS PR 2 BE, JE3T 100193)

& . FUHARLERE P 2 bRk MR R AR IR P = 5 A AR RO 8 A B AR SRR )
PRRH A P2 T, O LUK 4 FIREVRAE I B 22 5 ik 28 o A5 R W, 7R AR P R BOHR b o R B AR A
BRI RR IR (14 335 B A 17 AR5 1) 47 218.65.18.82,208.67 Fi1 46.19 J7 hm®, FH i 3 A S WAL BRIKRE 2 2 00y £ 7
W 7153900 648.82.23.85.633.63 T3t JBRIKURN A= 1 S0 I A5 P 0 R 40.42 T3 o SR REERRRIKURR A L i s SE D
ARSI 28 U A0 2 B, SHE P B R A A R A 5 LR 43501 2 2940 11322 ¥/hm'
KR BB OB, RSl RHARIH UbRPE M REEEEME; BT &R

hEES: S216.2 XERARIRAD: A

0 51 §

TEA: Wy ot R W57 Ml v, 58 3 A ) VR AR AR )
BRRHE A A BB AR R 67, W AR TR A
A TR R YRR B B R . IR E R IR A
FEURE R A O TER IS RS ORI AT
AR A MAe PR E . Hrb Bt w5 RS MR
FURRIKUR 53 i 2 HE 2 TE MY 28 LR BT 2F 4 22 25 Fnvh
JE 2 RE U5 A P SRR R T SRR R R F W ) &

A5 BB 5L P R A 25 A1 19 2 5K R 3l B e A
B BRI 0 AT AR, X6 T L VR AR A A R
B A R BT B, SRR A A B S R
FEL A v 5 AR R b T AR R 410.5 5 hms X1 Z
SECIVEAL T VYRS 5 48 1 B A PR BRSO 1) £
o GE YR 439k 199 T3 A1 557 I3 hm*; £ @R SO
GE T VU R A S A S5 1 1 3 R R A A
AR 115.5 J7 hm; Ry 267k 3 0] &
TR 2 5 AR T B R R RR RO 1149 R R 3 o 2
F bR 4375 T3 hm’s

Wi EHHE: 2017-03-29
EEWA: P ETEBE R H(2012-2D-16)

SR, 2GRS B R 58 A ISR FIRR IO 1)
PHRELIES PP IR AR R A 7 I 2R B 5T 4K
A R T REPRAE A LR A o R ASBIT ST £
L3 4 FRREBHE IR BT IEX 4, S A R B
A i1 B R B SR ) A B A R
TRAE WP L7 0, A BRI AR 7 AR M9 45
2 7 M RE IR AR ) (19 22 55 A4, I T RETRAR ) A
JEXT v A B RE IRl = A A SRR S o

1 HiEERZE

1.1 gREYHSEEE ST

SEAR BRI Y A Kk B XTI &
PERIER PR BE A I s B, SR HE
AR AT BT RN 9 K R A 48 R R R BE JE A
AR R B RO . A I A ) SCHER B RS M BE TR A
YA TR RE A K S R R i B
YR BRI TS B B8 45 1 o AP b it . ERC
B8 B VRN B SE RS L AN ST 3 Rl BRSO 1 i
PRk e R . SCrh 1981~2013 4F A AT &
IKES GBI T o EH L E R

BEEE: W RG965—), B, Wt #d%, EZEPFAYFREITAS G . hulin@cau.edu.cn



34 SRAEREST : 4 FhREVRAR e F 1] (038 O P B AR A 7 0 0 A 865

12 BEEMRENEFENTEAK
R T3 B o RE SR 0 1) i P - S T AL L
SR B AR M A AL 77 3R A 5 o [ RE R AR

Wy HE PR A IR T D TR A N
M= i(PiaYmE +P,Y,E) (1)

Kfr, M ——W AR AR =55 n r ] 11
His i WBiny P, —5  HiEoE Bl bR e+
Mot A Py, ——55 @ T URGE E R A b AR
Y, Bl H i PR PR - b RE TR R B G A
Y, — W& B bR E AR IR R Y B E ——
AR R AL =

13 BEREMIR RS

BT REWR AR Y AR AR , WM A= R A 7™
A EHEE I A 23 BT e IR R AR B AR T IR A AR
YrIARI B 255 8045 o RETRAE ) A PR ICAS A A=
WA A 7 A AR 0 S5 A Hf 4 D 2ok A 5] SCHR
ARAT UL b [X A4 SRR ST R0
1.4 BEREMIHVFHERE

REVERE I I LR Wi AR R A o AL TRUIARIR
HHCRRRL S BB ) 530 ) 77 2R 45 RE TR R IE 2 450
Ohy 36 3 BN 3 AT A R SCHRBEORE S, IR SR
BCF k3R 12 S B 2 P2 (E, WK 1.

R1 ATEETRAEY Y BETRAFAELL AL

Table 1 ~ Characteristics of 4 species of energy plants
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Table 2 Cultivatable centralization marginal land resources in each region in China

AR +3/77 hm? AR B A3/J7 hm? At

A et hw *iﬁsi . %;gf o Zﬁf R hoe W%
AKX 21.46 14.20 0.97 1.63 0.31 0.53 39.10 6.06
X 19.02 14.12 475 4.85 1.71 0.19 44.64 6.92
B R 4791 12.03 17.63 1.67 0.57 5.14 84.96 13.16
SORTIX 193.37 34.11 136.08 0.16 0.15 2.96 366.83 56.84
KILHTFIX 33.64 0.54 6.22 3.99 1.86 0.70 46.94 7.27
HERIX 6.21 0.04 0.64 0.27 0 0.09 7.25 1.12
PR X 2371 0.02 3.52 0.85 0.10 1.66 29.85 4.63
HIX 16.26 4.99 1.25 3.15 0 0.20 25.85 4.01
4| 361.58 80.05 171.07 16.56 4.70 11.46 645.43 100.00

- On]IF B HABARF A 8R L 3th  VD 355 5 @ ECBRAR 1 AT T B 3t F SRS RE /N T 250, 2R ER T 50 em, 1 3£ 5
F/NT 15%55 T 5 B L IR/ T 25° A2 IR P TR LR T 10 m, @A HEBUSE /N T 50 em, # F/KALRT 1 m 55 QP
RBE 31 AN (X BRI R4 8 RAEZS X AR AL IX CRIE YT F5 bk 0 77)  ARdBIX (Fbat R b TR LA ) , 3 4 v e
DCCLLP BRPE H) , S8 X (NS0 7 B st , VD NI (B VL9828 TG e R ) R IX (e )
ARG ERE) PR DX (DR U SEM 2 ) R (96 L PG ) o

R3 4TRFEYHEFHNSKEZHEEES R

Table 3 Growth period and climate suitability classification of 4 species of energy plants
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Table 4  Areas of cultivatable centralization marginal land suitable for 4 species of energy plants(10*hm*)
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Fig. I Production potential of liquid biofuels of 4 species of energy plants in main provinces in China

G [ = SRR A U Tl 648.82 Tt
AT AR ERE 778.58 J7 v, Horp Ll 45 R 2B g YT 0 A
FEAE N 114.31 J7F1 62.95 J7 to 5 L e AR
Fb , 30 B AR A S 1 3 B 1 - e AR D IR 2
b PR ok 23.85 J7 1(28.63 1 e bRAEME) , HodhvT
PO AR A 7 5 5 8.16 J1.5.47 J7 il
3.89 J7 to MIEBREL L BEA = J1ik 5 633.63 7 t
(760.36 J7 t brAfEfst) , Horb Ll ZR AV LI By A 7 1 4 )
o 111.55 F180.01 T3 to I B 14 - Hiu b AR RRIX
B, A S A PR Tl 40.42 5 1, B A A e
59.01 J7 t, Hor VoY | 25 g A P I AR 7 a4l o
14.45J7 .9.83 JTH1 515 J7 to
24 BEBEHEYINE TR

FE JEATL ) iR AR K R 7 T, o BRI G
LR - Hb AR R B 1 28 T AR A B, a3 T
A HNIE 4822 F1 3014 ¥/hm?, FH R EMIERR , 70 51
ARSI 2528 F1 728 ¥/hm®, 7E e FOA PR+
Hiy b AR A SE IR IR BE B AT — 2 A , #E UGS

MR A A S AR, TR 5

WA YRR A 77 AR BRI J7 18T, 1 hm? 21 B
P - Hb MR B AL B 7 iRy 2.22~3.55 ¢, N T8
A 10675 ¥, Az 7= AR fe A BeAIG . Bl
SEFNAR SIRE 2 B B B I 22 B0 30 25, il
B P - Bl %) 2B 7 R 43 5 R 2940 F1 1322 ¥/hm?,
1 hm® = HBRIRUR A= 9 48 0l 1 7= 1 0.81~1.30 t, 5
il SR R A LU, AR A R R B AR A, 7 B
TE BRI UCE B P A 0 2 7 R 43 51 794
1 496 ¥/hm?,,

T I HE A 4 LR R VR AR A B A R AR A
PIRRL A 7 1 AR R AT 7 v SR A R R A
A R A 7 B B B B B R A B s o LA
R R A A AR REVRAE Y , AR ARG AR
PIBREIN T A I 55, BRI B LI B2 o JEo} A 7
BRAE L TT 1 AR A A AN 26 B 32

SCHik [30] 22 k45 31 A ) o B R A R =7
) —30 R 24, R R IR A b 2 4 . DL
HI B A MR AE A R ], 1 A ) A A A



34 SRAEREST : 4 FhREVRAR e F 1] (038 O P B AR A 7 0 0 A 869

RS ATREFEYHEFRES T

Table 5 Economic benefit analysis of 4 species of energy plants
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ASSESSING SUITABILITY AND LIQUID BIOFUELS PRODUCTION
POTENTIAL OF FOUR ENERGY SPECIES IN CHINA

Zhang Beibei'?, Ma Ying’, Geng Wei'?, Cui Jianyu’, Mu Kangguo’, Hu Lin*’
(1. College of Agronomy and Biotechnology , China Agricultural University , Beijing 100193, China;
2. National Energy R & D Center for Non-food Biomass, Beijing 100193, China;
3. College of Resources and Environmental Sciences , China Agricultural University , Beijing 100193, China)

Abstract: Climate suitability of 4 major energy species, i.e. sweet sorghum, cassava, switchgrass and Jatropha curcas,

in marginal land in China was assessed according to the regional meteorological resources. Production potential of liquid

biofuels and economic benefits of these 4 energy species were quantitatively compared in this study. The results showed

that the suitable land for sweet sorghum, cassava, switchgrass and Jatropha curcas is 218.65x 10", 18.82x 10", 208.67 x

10%, and 46.19x 10" hm® respectively in cultivatable marginal land in China. The ethanol fuel production potential of

sweet sorghum, cassava or switchgrass in suitable marginal land is 648.82 % 10*, 23.85x 10" or 633.63 X 10" tonnes

respectively. And biodiesel production potential of Jatropha curcas is 40.42X10" tonnes. Comparing with Jatropha curcas

and switchgrass, sweet sorghum and cassava have higher economic benefits for producing liquid biofuels, which can

reach 2940 and 1322 ¥/hm’ in the most suitable marginal land.

Keywords: bioethanol; biodiesel; land use; marginal land; climate suitability; production potential ; economic analysis



