Vol.26 No-2

i T EMEX R I¥FR
tural Research in the Arid Areas Mar. 2008

2
H Aqgrici

ETESEEMMTENTEAFHEARTR

— vz 1,2,3 - 4-1,2,3 21 2,3
AERGE T BERE T KR
(L5 E k2 FALRIES RERE 5 EREMIEHEHELLRE, T8 #)1| 750021
2. FHR B SCR L, TE 4RI 750021 3. 5 A - E R A BRSO 5 E 4RI 750021)

B OB ARESRELHN AR, 3T R 1980,1985 1990 1995 1998~2005 4 py £ 25 R Aok A& K
FHATHE . HRZHAE 1980~2005 £ o], B 1990~1995 48 7 B A £ 5 RAA Fr AR UL S, R B B3 4L T
WK T EAN A SR 1980 449 0.61 hm” 3 nE| T 2005 4 ¢ 2.39 hm”, B30 U H IR AH A AL
R EEREA I, A ARRKE A b 1980 44y 122 hm” FEAKE| 2005 4 ¢ 0.76 hm®, A SRS —HA T
BRES FAMERRESRAAINEER/EH L, VD ERTHASEFRATRER RSN A I
HTENESAEINATESRE WEASRKRA T B A TESREFHALSHF T WAEHLZFLREAT
AAHFERFRE,

KB EXRIGAESABI IRHERRAESTFT TR

RESEE. S0 TEFRHAE. A XEHE. 1000-7601(2008)02-0194-06

BB TERBIMERESRTS R
William A # 1A= Wackernagel £F 20 20 90 4F4X;
R —MEEI RS RN T ER—A
BT AR B A AR o i BAR YR B4
AL — RN EE N5 ATl Ay 3T L
[T B EIBE A MK B A IIER” ARSI
X—TEGACRE SRR S T N 2R b 35k PR 358 14 5 )
WAL T AIHFPLEYENLE] X 2 BRI R It
() T T AR AN i R LIRS B B3 D) R
KRB R E MG L AR — I Ar AR
(SR 2 i I8 2B TR ) N 2R SO e & B R
A8, SR ATIE TR RO T AR TS il Y
KN IWBEZE 7 TSR AE S AR R T /0N i X
TR W B PR R A T RE AL KRR
w1

L A S Rl ik B A A

1.1 ﬂEﬁEﬂI‘(Ecological Footprint ) &%

A R AL A N T iR A &
HAFTIALH B AR R BTG AR S RAEN
Wi, R AR ERA T GE— A — T E
ANEF) A2 R 0l 2 I o P B A X e N BT
TH 2 B SR AN A X e N BT 77 HE 1 I 35400 B 7 2
() EEY) A 77 L i TR (biologically productive area) -
s,

W k& H HA.2007-07-24

EF = N X of = NZ; @ = NZ;(ci/pi)
(izl,zl,?),...,n)L (1)
X, EF RS LD, N I ANOEG of A
SR, a; Ry PRESIR A 5 A A A
L, ¢ N i FRIRA AT & pi i FREEIRAY
G =0 (B 2B E =), n N BT IEAYEL
i AT A AR RS R A VRO 24 BRI 9%
B — N BRE AR S R R R O B L B AR A
AR A S AT RS & T AR AR E
S AR PR TR o B L [R] L R R0 X 8 B S B BT g
PR A A P AR AT A, BERE N RN — A
R IG5 B2 B AL T 4 i A S R K
B N PR AR .
TEAAS R IB AR bRt S 2 Fh ST T 2 00 E
Proa i b bbb R Bl AN K 3 S 2k
AL X A A T L A A S A TR IRE £
SRR THE A & 2 A HE 7 - M T ARUR R L
AR 18] S 0 Z00RT A ot A 40 A 7 1 b T A 3 DA 34 £l
KT AREAE % — Ay AT L il A= A= 7= 4 i
B A S R,

gzquq (2)

S, of WHIHIE 0 A A S,y A T
0 HAFIE IR TR, j 3R A
MR e

EEWE  EFH SRR (06XMZ017) 5 5 m S A BT R 4
B ALRIE (1980 ), B T A O A BIERTFF I 2T 38 HoAR Jo A= A5ER0E 77 T (O F 78



5 2

RGBS T A S R IMTER) T TR A RAT 195

1.2 ﬂ;_@j?(ﬁjj(Ecological Capacity ) FEHY
TEAAS R 7 ik HE SR 3 2 48— X
SERRERAEZE NS BT A LR A - M T AR (B S K
) AT e ST R Y
A7 o D AR R 3 TR RN PP A 2 8 N AR 2SR K
TG H5AESEBEAT Y, BT
A A AR A P D AEAS A R X 2
(SR A AE 22 S0 » TR T AS [ ] 2 i i IX ) [ 2R A6 9
Az T TR R AN RE B EA T X LY R AT M
BIGAREXT L, Mg deax —[a] 8, 1997 4F Wacker~
nagel BINT B H T (vield factor) IHES!, 7 &
PR 2 7R 5 B R i DX ) A A= A 7 - )
PIESAT T SRE LA I AP RS A 2
A EeE T B A BUE 5 A X = 5
() A A= S AR P 0 D% B DA FETH R 2 X3
HEASHARE I T BER R HERVE . FR R ROZ X
H ORI T, B XA A # B AR
S FH M S ) B 1] 4 T AR 3fe AR I 1) 45 A A
PR T BT DA o X T R A SR
PRI e - AR B AR RS RE D, 1T
DL > — B 35 ) 35 5 PR R 7 e PR et e » D&
DX 358 A 285 3 0 A 25 R 28K 0 3 BB A6 5 e A8 AR [
0] R AT = S R Y = 7 - R/ W]
TP,
ec:_i;bjxrjxyj (3)

K ec g AIHEZARE ) hm®/ N b Ty SEBR A
DA SR AR E RN, R T
NPT,

IAME WCED 94 & (R AT A (1 2R ke ) B i
WA RAZFE 1208 Ay e P AR LA 3 A ) %
FEVE, PRI 70 AR SR 3 h T B Y 4B 1220 A A=
Y AR TR,

ARSI AR ) R S, (E ]
Az BT A DG T N A S AR T R ST AT R R RIS Y
B, AT RRARFR,

esd = ec — ef (4)
=2, esd (ecological sustainable development ) NHER
LU RGN R K SRR ec N IXIFABARKE T,
of WX AESETE, Y esd = OB NAESEA Y4
esd = O B ERIOAT Y esd << 0 B WASIRE,

2 TEAESREMAS AR

AHFFELL T B 1998~2005 42y i 52 4 3 ik ]
BN T RE R AR GS AR B Y R A S B 5K

1980 1985 1990 1995 4Efy A= & R B 35T T i &,
IR T B A S Rl A L e, TR A
25 I A T b TR A L R A M IR B 1Y
e K2R O . AW SRR IE 2 o LABE
i SR A AR L DL B H O S B h
7 ity K A 7K B S DAV g T 7 A R
MRUKIRSE K2, A=Y S UF AW A 77 T AR A A7
L HEER A ERAR AL 1993 4T A A4
PYRR IR OT 3 PR R ORI CRITIX — A AR e
FEE N TGS AT LA AT E S | XA
X 2 [ FCER ) » A 7 B 0 o ) 0 B B LA T
P A L M A Bk R P R, IR AT
SRR SRASE T AR REAE () B9 A4 A= ) BRI %
A PR ARSI LA 2 X I 1 2 A PR TR
FRAFEE R A ES D (R 1),

BEVRIS 2 B SR AT i R R URTH g
%, RIS RE IR T B L A R A
R RO AL R R DS BT = AR Y CO2 BT i
TR TR, R REUEIY PRI LA 2Bk
BRI R A PR R DA A ko RE T 2
SRS T TEMLOREES RS (F 1),

FRAE T IS 0R b7 A BB | AR |
SURHUFK G IR (3) THET T AN R 4R 473
HEZSAR ) TEH A AR BN B IR SE T T
1200 E ZREVE R TR (R 2) . BTSSR
RSB IR H: A BB T AL 77 RETR K COe
HERCH ThREPE 130, it S PR IE

AT ARk B & F 0 T 2 e it
AU (FRE GRS AR B R TR
3 R0
3.1 BB/ AFEHTULH

TR A Rl A5 R R I 1980~2005
ST E AR 0-61 hm” H0%) 12 39
hm*, 00T 3. 934, B T M 1990~1995 44 ), A
A5 IA FTREAR LA, LA AT 40 T3 K B 3
1y, f£ 1980~2005 4E v, B 047 REJFAIHEHb AY
AL b SRS R F Y, — B AL T 957
DA, Horp 1980 4E3A% 7 99. 196 (181 2), X UiHA#E
iy AL AT REVRRIRE Hb A 2528 Sy T 3 M AR e A 2K
W EEAEY A LR, M 1980~2005 4, #%
AT A 75 LI A AN [ AR 1 84 0 4K W AR
g7k (2005 S 1980 By 118. 3 {3)  Bih(8. 24 f%) |
PRH( 7. 42 f5) AL 47 BB 3B (6. 61 £ ) B o
(1. 3448y, AR 25 LA 0 5. 52 {%, W LLF



196 FEH X A5 %260 %5

L AEX 25 A KR KR ORI A B AETEREOR A R AR BN 2 TR
PR (PR3 R S ) A0 /J?Fﬁnni‘ﬁ%—%i! R EE TR AT TR B 03, B LK
B AR B I S A R, XUl X e REE, XEIRE 1978 FUCETT LR, Zbt ik
e NTVEWITH AR A A TIRKBZAL, AR AR NRAETE R KRR M s — 2.,

F1 19802005 EFEEINKE AR & LB EY R AERRE (hm®)
Table 1 Biological resources and energy footprint in Ningxia from 1980 to 2005

I H ) Year

Items 1980 1985 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005
/NFE Wheat 0.0482 0.0515 0.0610 0.0490 0.0637 0.0525 0.0490 0.0541 0.0613 0.0475 0.0499 0.0485
FK Corn 0.0083 0.0125 0.0294 0.0433 0.0676 0.0722 0.0539 0.0613 0.0665 0.0753 0.0730 0.0742
FHE4 Rice 0.0321 0.0368 0.0425 0.0328 0.0427 0.0441 0.0410 0.0400 0.0419 0.0233 0.0325 0.0373
2 Tubers 0.0014 0.0008 0.0014 0.0016 0.0030 0.0036 0.0023 0.0028 0.0022 0.0031 0.0036 0.0037
2% Beans 0.0066 0.0081 0.0064 0.0054 0.0091 0.0092 0.0056 0.0056 0.0094 0.0080 0.0076 0.0054
HBF Oil crops 0.0519 0.0069 0.0072 0.0059 0.0086 0.0103 0.0068 0.0070 0.0103 0.0122 0.0127 0.0110
Bh3E Vegetable 0.0007 0.0015 0.0080 0.0095 0.0121 0.0116 0.0151 0.0149 0.0158 0.0166 0.0157 0.0171
JRE Melon 0.0005 0.0010 0.0017 0.0012 0.0027 0.0024 0.0028 0.0036 0.0039 0.0046 0.0043 0.0036
A Pork 0.0537 0.0793 0.1185 0.1663 0.2075 0.2185 0.2276 0.2412 0.2452 0.2482 0.2337 0.2419
1A Beef 0.0024 0.0082 0.0354 0.1329 0.1483 0.1662 0.1807 0.2074 0.2244 0.1955 0.2400 0.2645
£ Mutton 0.0310 0.0593 0.1074 0.1014 0.1363 0.1408 0.1801 0.2076 0.2372 0.2883 0.3125 0.3255
B A Poultry 0.0016 0.0042 0.0139 0.0422 0.0587 0.0691 0.0747 0.0792 0.0877 0.0807 0.0798 0.0809
FEXK Egg 0.0025 0.0054 0.0117 0.0190 0.0304 0.0326 0.0342 0.0386 0.0396 0.0375 0.0332 0.0328
32 Milk 0.0022 0.0062 0.0174 0.0546 0.0675 0.0076 0.0848 0.0976 0.1072 0.1325 0.1561 0.1933
% Honey 0.0023 0.0021 0.0022 0.0022 0.0024 0.0027 0.0029 0.0029 0.0036 0.0022 0.0029 0.0033
Wi':;léy ‘ijﬁn 0.0562 0.0568 0.0605 0.0531 0.0604 0.0641 0.0695 0.0868 0.0935 0.0997 0.1104 0.1086

.0021  0.0085 0.0142 0.0191 0.0244

(=}

JKF= Aquatic products 0.0003 € .0259  0.0284 0.0329 0.0344 0.0373 0.0379

A Wood 0.0029 0.0106 0.0262 0.0103 0.0068 0.0022 0.0011 0.0006 0.0002 0.0002 0.0001 0.0000
JKER Fruit 0.0016 0.0024 0.0034 0.0065 0.0083 0.0096 0.0100 0.0086 0.0084 0.0351 0.0333 0.0334
HEIR Coal 0.1415 0.1497 0.1969 0.0255 0.2430 0.2374 0.2434 0.2594 0.2974 0.4909 0.7511 0.8175
£ Petroleum 0.0124 0.0293 0.0531 0.0587 0.0741 0.0749 0.0792 0.0810 0.0887 0.0862 0.1477 0.1297

RS Natural gas 0.0000 0.0017 0.0009 0.0017 0.0017 0.0017 0.0018 0.0018 0.0031 0.1010 0.0787 0.0843

i, /) Electric 0.0023 0.0032 0.0059 0.0026 0.0029 0.0031 0.0034 0.0030 0.0031 0.0006 0.0002 0.0004

S N b i
NSRRI Eeological ) 6070 0 6174 0.8929 0.7819 1.2652 1.2476 1.2759 1.3834 1.5324 1.8686 2.2755 2.3858

footprint per capita

F2 1980~2005 EFEEIKE AR AHEREH N (hn”)
Table 2 Ecological capacity per capita in Ningxia from 1980 to 2005

A Year 1980 1985 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005
Hb Forest 0.1823 0.1297 0.1027 0.0703 0.0727 0.0816 0.0912 0.0978 0.1049 0.1133 0.1192 0.1240
JKIK Water area 0.0074 0.0070 0.0062 0.0057 0.0055 0.0056 0.0053 0.0052 0.0052 0.0051 0.0051 0.0051
#HEHh Arable land 0.6765 0.6360 0.5716 0.5246 0.5032 0.4910 0.4662 0.4347 0.4153 0.3960 0.3767 0.3701
HHh Pasture 0.3372 0.2927 0.2370 0.1866 0.1869 0.1903 0.1936 0.1978 0.2026 0.2043 0.2049 0.2055

EFUAH Building land ~ 0.0165  0.0193  0.0278 0.0264 0.0312 0.0348 0.0391 0.0432 0.0471 0.0520 0.0557 0.0587

NEJHEBT] Eeological 1.2199 1.0846 0.9453 0.8135 0.7996 0.8034 0.7955 0.7786 0.7750 0.7707 0.7616 0.7635

capacity per capita
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Fig.1 Ecological footprint per capita of
Ningxia from 1980 to 2005
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Fig.2 The proportion of different kind of ecological footprint
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Study on sustainable development of Ningxia based
on the ecological footprint analysis method

DU Lingtong">”, GAO Guivying'*", ZHANG Qianjin”’

(1. Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwest China of Ministry of Education,
Yinchuan, Ningxia 750021, Chinas 2. Research Center for Western Development, Yinchuan, Ningxia 750021, China;
3. International Joint Research Institute of Ningxia University, China & Shimane Unwersity
Yinchuan, Ningxia 750021, China)

Abstract : Ecological footprint analysis is a new method for measuring regional economic sustainable devel-
opment - The ecological footprint and ecological capacity of Ningxia Hui Autonomous Region in 1980, 1985,
1990, 1995 and 1998~2005 are calculated using this method- The results show that the ecological footprint per
capita increased from 0.61 hm” to 2.39 hm” except the period of 1990~1995 in which it reduced- The pasture;
fossil energy land and arable land are the main parts of ecological footprint - The ecological capacity per capita is
reduced year by year from 1.22 hm”to 0.76 hm”. The arable land and pasture are the main parts of ecological
capacity - Before 1995, the ecological capacity was higher than the ecological footprint and the economic develop-
ment was sustainable. But: the ecological deficit arose in 1995. The results show that the economic developing
model of Ningxia is not sustainable after 1995.

Key words : ecological footprints; ecological capacity ; sustainable development ; ecological deficit; Ningxia
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The biogas production efficiency of crop straws at different temperature

CHU Liti"®, YANG Gai-he”’, ZHANG Cuili"’, REN Guangxin"’, FENG Yongzhong™"
(1. College of Resources and Environment, Northwest A & F University, Y angling, Shaanxi 712100;
2. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100;
3. Research Center of Recycle Agricultural Engineering and Technology of Shaanxi Province, Yangling, Shaanxi 712100, China)

Abstract: The research adapted controllable constanttemperature fermented equipment designed by our-
selves, and selected wheat straw » rice straw and corn straw for fermented materials, chose 5C as a step-length
and did the study of biogas fermentation at the temperature of 10°C, 15°C, 20°C, 25°C, 30°C, 35°C and 40°C.
The results showed that 3 kinds of raw materials can all produce biogas normally at 7 temperature grades. the
biogas production efficiency increased as the temperature increased- The biogas production efficiency was the
best at 40°C (the max value of wheat straw biogas production was 2 520.0 mL, the rate of TS was 187. 1 mL/
g: the max value of rice straw biogas production was 21 000.0 mL, the rate of TS was 195.0 mL/g; the max
value of corn straw biogas production was 2 395.0 mL, the rate of TS was 228.5 mL/g;), while the biogas
production efficiency was the worst at 10°C (the max value of wheat straw biogas production was 377.5 mL.
the rate of TS was 20.1 mL/g; the max value of rice straw biogas production was 305.0 mL, the rate of TS
was 17.2 mL/g; the max value of corn straw biogas production was 252.5 mL. the rate of TS was 15.0 mL/
g:)-

Key words : straw ; anaerobic fermentation; biogas production efficiency ; fermentation period



