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®1 HRERVESZFRARESTERRBE 2004 F)

Table I Model and value of emergy evaluation for Gansu ecology-economic systems(2004)

5 B f?ﬁﬁé‘ﬂzﬂ% ARSI E KPBHRE EWE TN E
Ltem Original data Emergy transform Solar emergy Emdollars value
(J 5 g) (sej/J B sej/q) (sej/a) (Em/$)
T B H L PR Renew able environmental resource
KPFHHE Solar energy 2.56X10% § 1.00 2.56X10% 2.94X10°
T ZKHAHE Rainfall potential energy 1.22X10% y 8888 1.08X 10% 1.25%10°
MI/KAL % A€ Rainfall chemical energy 3. 73X10'7g 1.54X 10" 5.74X10% 6.6410°
R EE Wind energy 3. 45X 10 6.23X 10 2.15X10% 2.49X10%
HiIRYEFF Earth cycle 2.97X10" 2.90X10* 8. 6110 9.97 X108
& 1t Total 1.08X10% 1.25X109
RE[EH VR Unrenew able source
FLIEBIK Top soil loss 2.28 X107y 6.25x10" 1.43X10% 1.66X10°
4t Total 1.43X10% 1.66X10°
ATEH TALABIAE Unrenew able source production
177 Electric power 1.48X10% 1.59X10° 2.35X10% 2.72X108
R Oil 1.75X10% 5 66000 1.16Xx10% 1.34X10%
AUE Nitrogen fertilizer 1.42X10% g 4.62X10° 6.57 X107 7.60X10°
BRI Phosphate fertilizer 4.12X10" g 1.79X10" 7.37X10% 8.53X10°
HANE Compound fertilizer 7.54X10" ¢ 2.80x10° 2.11x10% 2.44X10°
K2 Pesticide 3.14X10" g 1.62X107 5.09X10" 5.89X10°
W31 71 Machine power 1.55X10% 7.50%107 1.16X10% 1.34 X108
ARJE Plastic 8.56X10" g 3. 80X10° 3.25X10% 3.76 X107
& 1T Total 2.11X10% 2.44X%10°
] B4 HLAE Renew able organic energy
553/} Physical 3.89X10% 3.80X10° 1.48X10% 1.71X10°
% 1 Livestock physical 5.12X10% 1.46X10° 7.47X10% 8.65X108
HHUE Organic fertilizer 2.92X10" g 2.7X10* 7.89X10% 9.13Xx10°
T Seeds 1.27X10% g 6.60X10" 8.37X 10" 9.69X10°
& i Total 3.03X10% 3.51X10°
BAZNREMH Total input emergy 7.64X10% 8.84x10°

FHENREREN S 5. 14 X107 sej/a, i MAEN
BE(ERY 67. 1400, AT HHA0 ol 4h B e AN 5
BH 2. 11X10% sej/a, i AHBIRESENRY 41. 0520,
HfEEEE BN G DAL B e E BN B &1
70.70%%, T 0 RO MU BY BE BN 5 Tl
HENRERNRY 6. 7870, TV BE(E FRAL AR A H SR
A HLAEN 43 B AR 24 T 4 [ P35 K F Y 6200,
36.12% 20.3% F1.36. 3% %1 AR Ry R RAAY,
T3 Hb LU A AR (5 AL ATUARR Py 4 P 32 1) T BIR i

FALRBRERIN BN 3. 03 X107 sej/a, (B AE
BN 599500, He AIREMEBEN A HLAE A
945. 2200, B AR H R A A R G B
B 77, AR AT B SRy TR e SR B P
Rl EP iR
2.2 HRRERZFRGEAERE LGN
ARl A A0 R G0 tH BB 6. 48 X107
sej (< 2), FH AR bR B il St e Y BE (E Y
B 3.82X 107 gej, 9. 97 X 107 gej 1. 66 X 107 sej
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133 X 107, 4% 5l 5 M P2 L RE (B Y 58. 9594,
15.39%,25.62%F1 0. 21%, A7=HBE(E Hy 2. 46
X 10" sej/ A BB F 42 2. 0X 10" sej/ A (1995)
AP,

TEAR P = AR R /NEZ 198200, Hik ol
HRHEY . & 15,0020, G2 Bk B4 KGR B3

T B A A 12, 62% 11, 28%  10. 42%
7.43%0.2. 1620 % 23.5%0 , ARAEYF REAE S H HL
E RSB B, INZE R FIAE AR 5 2 B
TRy 56. 8500, Tkl 35. 7400, &7 M= HAE
B AR PIZSREN 5 59. 4000, Hk K,

w2 HRRULESEFRGEHEEE (2004 5F)

Thale 2 Output emergy of agricultural ecological-economic systems in Gansu(2004)

Wi A Eﬁé%ﬁ% AR & KEHREE TR E
Htem Original data Emergy transform Solar emergy Emdollars value
(J 5 g) (sej/J B sej/g) (sej/a) (Em/$)
/N Wheat 1.11X10Y 6.80x10" 7.57X10% 8.76 X108
FK Corn 7.42X10% 5.81x10" 4.31X10% 4.99X108
7% Beans 6.98x10% 6.90X10° 4.82x10% 5.58X 108
K Tubers 4.15X 101 2.70X10°% 1.12X10% 1.30X107
B4 Cereal 1.11X10' 3.59X10" 3.98x10% 4.61X 108
i} Oil-bearing crops 8.31X10% 6.90x10° 5.73X10% 6.63x108
BE3K Vegetable 3.23X10% 2.70X 10* 0.872x10% 1.01x10*
JKE Fruits 5.36x10% 5.30X10° 2.84x10% 3.29%x108
FH 3K Beetroots 1.26X10% 8.49X 10! 1.07Xx10% 1.24X107
4L Cotton 6.21X 10" 1.90Xx10° 1.18X10% 1.37Xx10°
&l 7= i Byproducts 5.7610° 1.20X 10" 6.72X10% 7.78%108
FAE L The plantation industry 3.82X10% 4.42X10°
M= Wood productions 2.86Xx10"7 3.49% 10" 9.97X10% 1.15%10°
Ml Forestry 9.97 X 10% 1.15X10°
F =5 Livestock productions
P2 Meats 3.11X 10" 3.17X10° 9.86X10% 1.14%10°
HXK Eggs 1.43X10% 2.00X10° 2.85X10% 3.30X 10°
FE2K Wool 3.48X 10"y 4.40x10° 1.53X10%! 1.77 X108
32 Milks 1.39X10% 1.70x10° 2.36X10% 2.73X10°
ol Livestock 1.66X10% 1.92X10°
JK 77 & Fishing productions 6.69>10% 2.00X10° 1.33X10% 1.54X107
B HAE(E Total output emergy 6. 48 10% 7.50X10°

2.3 HRRUWESRBFRALBRKFE

Ht Rl AR A 20 & 4 2004 48 S AEH BT
TV HTIE LR WIS, SREMY, GhE
PR 1260 B F H A (1. 08) i KR
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87.37%, apal 7T0%, "%k 83.64% . BeEH L
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#i, N2 ISERE A AL, S350 5 R A TS
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(BT A LIRS . ABIRE(E A BT, o A REHE ST
ZHIX, REMIENE SR 2. 05, {% T 7 KFl 8. 52
(1989 42) FIJ 4R 6. 05(1997 47 ) [ %2 5 55k [ 52 A1
X,

BE{E/GDP L Hy 11.88 X 10" gej/ $ . @ T
VRIS IR M X 13 AT 5 (3 02 X 10" sej/ $ ) Fnspr
TT.(2.82X10" sej/ $ ), TlAIMARY 2E A B A<,

B T2 R TE 2. 50X 107 sej LR, 3R
BT 6. 08, MM T =AM BE BN A 4
(14.49) Fn & A F (10 43) 1, L R #ivT (11. 25) 0
L9238 16)1°), {3 i P2 KR (1. 15) 1 Fo
K (2. 08) T S H A B R R
KSR IRE Oy I AFAE— 2 28R,
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Table 3 Emergy indices of Gansu eco-logicaleconomic systems(2004 &)

B IRZ K Index #1535 Expression #{H Quantity
A SEH B AL Renewable emergy flow R 1.08X10% sej/a
RNEHEF IR AE{E Nonrenewable emergy flow N 1. 43X10% gj/a
IR BN Total environmental input I=RTN 2.51X10% sej/a
ANAEH TAL4HiBIBE Nonrenewable purchased supplenental emergy flow input F 2.11X10% gej/a
T HT A HLEE Renewable emergy flow R 3.03X10%
EAHBIAE N Total supplemental emergy flow input U=F+ R 5.14X10%
BREEBINEL Total emergy input r=I1tU 7.64X10% sej/a
EREME=H Emergy output Y 6.48X10%
AE{H F 45 % Emergy self —sufficiency ESR=1/T 32.08 %
AEMH I N Emergy investment ratio U/t 2.05
Tl 45 B EH HL 3% Purchased emergy contribution ratio F/T 0.28 sej/a
HHUHEHE(E L2 Organic emergy contribution ratio RJ/T 0.40
WA SZBEAA LE % Buy emergy ratio u/T 0.67
HrBEME 7" R Emergy output ratio Y/ U 1.26
] B TR AE (/A BE B B Fraction of use nonrenewable N/ U 0.28
AEAE % Emergy density T/TH 1.68X 10" ej/m?
Afe{E H & Emergy per person T/ A 2.94X 10" g/ A
§a/E%7 M L% Emergy - money ratio T/GDP 1.19X 10%
PP 171477 Energy loading ratio, ELR (U+N)R 6.08

®4 HREREMMTEGRSHIERFIMXER

Table 4 Comparisons indices based on emergy analysis in Gansu and other countries and regions

5 #7 Index Hw i L LI fi3e] ] H A4 #EH
H Gansu Xinjiang Zhejiang Jiangsu Hainan China Japan T hailand
24 & = 200 .
SBEEL T BE (107 sej) 764 2691 2104 3183 102.73 71900 15300 15900
Total emergy
o A% (O
Hbﬁgé”,:?(ﬁ) . 32.86 94.00 84.5 76.10 80.0 98.00 6.50 70.00
Emergy self-sufficiency ratio
2 5.
AR (107 sej/ N) 2.94 11.7 4.5 4.28 5.3 4.38 12.64 3.18
Emergy per person
o e 10l L2
RE {2 1 (10 s«;J/m ) 1.68 1.25 20.2 30.6 11.41 1.32 41.09 2.15
Emergy density
fib b4
nbﬁ&)\}: . 2.08 2.14 4.56 6.05 2.33 8.52 2.56
Energy input ratio
&b %
REAELF™ thi ¢ . 1.26 1.32 1.04 0.98 1.27 0.75 1.08 1.34
Energy output ratio
24 s e % 12 .
REGLSET A (107 sej/ ) 11.88 14.7 2.82 3.02 2.33 6.45 2.14 3.52
Emergy money ratio
TRk -
) 6,08 5.23 11.25 23.16 2.44 2.80 14.49 3.47

inergy loading ratio
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Energy based analysis of developmental situation and countermeasures for
sustainable development of agricultural eco-economic systems of Gansu

ZHANG Xibiao**
(1. Longdong University, Qingyang, Gansu 745000, China: 2. State Key Laboratory of Soil Erosion and Dryland Farming
on the Loess Plateau, Institute of Soil and Water Conservation, Chinese Acadeny of Sciences, Yangling, Shaanxi 712100, China)

Abstract ; Based on the theory of energy analysis, this article investigates quantitatively the energy flow of
agricultural ecoeconomic systems in Gansu Province- Through the research, following results and suggestions
are presented: (1) The energy self sufficiency ratio of Gansu is 99. 27%. Tt means that Gansu agricultural eco~
economic systems rely mainly on the local resources - The Gansu agricultural eco-economic systems are not open
and sustainable- On the other hand. there is a great potentiality to develop the resources of Gansu- So, attrac™
tion of more foreign energy is a very important tactic to the sustainable development of Gansu- (2) The energy
density is much lower, which shows that Gansu is an agricultural area- Unrenewable resources amount for 81.
11% of its total energy use » which shows that agricultural eco-economic systems development is mostly depend-
ed on the contribution of raw materials- So Gansu should speed up to develop knowledge concentrated industry
for future sustainable development- (3) Net loss of top soil energy is 1. 43X 10% sej- Itis 18. 72% of total ener-
gy use of Gansus which shows that soil loss is a very important problem in Gansu Province- It is a key factor for
the further development of agriculture, forestry and animal husbandry in Gansu Province- So the projects of re-
turning farmland to forest (grassland ), protecting natural forest, and controlling desertification are effective
ways-

Keywords: energy ; agricultural eco-economic system; sustainable development; Gansu Province
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Effect of Cd° on physiological characteristics of alfalfa

1 . .2 .1 .1 .1
HAN Duohong » MENG Hong‘melly WANG Jin"; MA Guotai ,» LI Caixia » ZHANG Fen—in "
(1. Biology Department, Hexi University, Zhangye, Gansu 734000, China:
2. Plant Science Department, Hexi University, Zhangye, Gansu 734000, China)

Abstract. With an experiment, the effect of Cd”" for 0~5 mg/L on physiological characteristics of alfalfa
varieties Algonquin and Xinjiangdaye was studied- The results show that the Cd*" treatment at lower concentra-
tion and at higher concentration can decrease the germination rates and the germination vigor: the middle cd”
treatment can increase the germination rates and the germination vigor- It is shown that “decreasing-increasing-
decreasing”- With the Cd”" treatment increasing: the germination index and vitality index were decreasings
hypocotyl length root length:shoot length,fresh weight on and under ground were decreasing- With the cd”’
treatment increasing, proline contents, permeability of plasmalemma and MDA contents were increasing- With
the same Cd” treatment . proline contents: Xinjiangdaye is higher than Algonquin;permeability of plasmalem -
ma : Xinjiangdaye is lower than Algonquin; MDA contents: Xinjiangdaye is lower than Algonquin- The experi-
ment may suggest that Algonquin is stronger to resist against Cd”" stress than Xinjiangdaye-

Keywords . Cd”" treatment : alfalfa: Algonquin; Xinjiangdaye; seed germination



