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Table 1 Emerqgy input of agricultural eco-economic systems in Beizhuang village

IR HRT (1998) BHFIE R G (2004)
. i o Before (1998) After (2004)
Trems Emezggj}r;j‘:g’;;a‘m“ A PN A SR PN
Original data Solar emergy Original data Solar emergy
J.q) (sej) J-g) (sej)

] BB IF S YR AE Renewable environmental resources emergy
KPFHAE Solar emergy 1 3.63X10% 3.63X 10" 3.63X10" 3.63X 10"
Wi KAL2:BE Rainfall chemical emergy 15444 1.76X10% 2.73X10% 1.79X10* 2.76X10%
/K #HE Rainfall Potential emergy 8888 5.23X10% 4.65X10" 5.24X10% 4.66>10"
HiERIER BE Earth cycle 29000 2.49Xx 10" 7.22X10% 2.47X 101 7.17X10%
ANATEFIFEEURAE Unrenewable environmental resources emergy
FLIEEHRZK Top soil loss 62500 3.85X 10 2.41X10% 3.16x 10" 1.97 X106
AATEF D4R B RE Unrenewable purchased emergy
4] Electric power 159000 8.75X10° 1.39X10" 9.32X10° 1.48X 107
4530 Diesel oil 66000 5.26x10% 3.47Xx10% 5.54X10% 3.65X10%
A Nitrogen fertilizer 4.62X10° 3.49%10° 1.61X10% 3.20X10° 1.48X10%
WAL Phosphate fertilizer 1.78X10% 3.82X10° 6.79X10' 3.53X10° 6.29X10'
HRAE Potassium fertilizer 2.69X10° 1.40X10° 3.76X 10" 1.49X10° 4.00X 10"
24 E Compound fertilizer 2.80X10° 3.07X10° 8.58X10% 2.99X10° 8.36X10%
K2 Pesticide 1.97X 107 2.64X107 5.20X 10" 2.93X 107 5.77X 101
| Farm machinery 7.50X107 4.25X107 3.18X 10" 4.57X107 3.43X 10"
T EHI A HLEE Renewable organic emergy
A7 Labor force 3.80X10° 7.48X10" 2.84X10' 7.15X10% 2.72X10%
% /1 Livestock force 1.46X10° 5.66>10" 8.26X 10" 4.66> 10" 6.80> 10"
HHUIE Organic fertilizer 27000 3.79X 101 1.02X10% 3.60X 101 9.72Xx 10"
FhF Seeds 20000 3.71X10% 7.41x 10" 3.04X10% 6.07 10"
BT Total — - 2.58X 10" - 2.45X10%
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FhEDER AGRIEX I TRER RIS T, # M BRI
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RGN BT R0 B M2 R 3 30 T BT
MBI EAE AR A= 35 R G —Fh ™ SR XA,
M 2 RS JE R R A 4 - 8713 X107 sej.
HCAR BRI 26. 3100, MAREME = Y 4L BORF
BRI 7 45. 4400 BRI A7 2. 6750 & ol o
440996 FMBIRFIFNBAR & 7. 8100, AT ILAEME = tH
AR AT B By . B BEE R BRCRY

el B 7= HRE {5 43 B 3 B 17. 2000 9.6306 A
16.13%, fEfy 1.0148 X 10" sej Al {E $4 & v Fi A
Wl 32.00% sl G 1.13% ZHoll 529.39%
FhBIPRRFIRN B by 37. 4800, I, b B AT KN Bh 2K
7 Y BEAEL A0 3G BT o i 43 B8R X 7 Y REAE
g ke 128 R ERTE
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Table 2 Emergy output of agricultural eco-economic systems in Beizhuang village

IR BRI HAT (1998) IR BRE 5 (2004)
RE M BEHR Before (1998) After (2004)
WH .
Ttems E‘“”W.}r;‘“f.“;“‘;“““ AR KBHRE( AR KFRE(
: : riginal data olar emergy riginal data olar emer
(sei/ Jsei/g Original d Sol q Original d Sol qv
J>9) (sej) J.9) (sej)
A7 Farm products
INFZ Wheat 6.80X 10" 8.66X 10" 5.89X 10" 7.85Xx 10! 5.34X 10"
Tk Corn 2.70X 10" 7.74X 10" 2.09X 10" 6.97 X< 10" 1.88X10%
BET Millet 2.70X 10" 1.23X10" 3.31X10% 6.15x10% 1.66X10%
K Soybean 6.90X 10" 1.03x 101 7.13X10% 8.31X10% 5.73X10%
y
HI3Z Rape 8.60> 10" 1.56 X101 1.34X101 1.27 X101 1.09X 106
B Clover 2.70X 10" 8.73Xx 10" 2.36X10' 3.04X10% 8.21X 10"
Stalk . ' . 2 . . : .5
FEFT 2.70X 10" 1.84X10% 4.98X 10" 1.32X10" 3.58X 10"
FK SR Fruit 5.30X 10" 2.24 X 10" 1.19X10% 2.45x 101 1.30X10'
&7 fh Animal product
£ Mutton 2.00X10° 1.39x10" 2.78X 10" 1.91x10" 3.82X10'
-1 Beef 4.00X10° 2.69X10% 1.08X 10" 2.90X 10" 1.16X 10"
A Chicken 1.70X 105 4.27X10° 7.26X10% 3.46x10° 5.89X 10"
& Leather 3.84X10° 9.19X10° 3.53X10' 1.27X10" 4.88X10"
X% Egg 1.71X10° 3.99x10° 6.83X10% 3.52%10° 6.03X10%
*M Bl Assistance
IRAFHMBIRE Assistance grain - - 0 - 3.51X10%
BFFRMIIEK Assistance fund - — 0 — 2.95X10%
2.3 RIESRGEEREMERITSH 2.3.2 AR SRE SREE H RN (i

2.3.1 FBEARLE T LI ILE FHIHEY
RS MERMEILE IZAIERRMR I ES &
GBI BHE B S R sl T Rl A7
A, NFe 3 AT, L P M AR AR N5 16 %0,
PRESVRUR H 28 W S RE AR L SR M A5 B . (R JE R
F AT 1.6%, TolbAHBhAE LR AL WL B
AEHL 4 B/ T 0. 78 %A 0.83% . ] & it
BB S RO A ZS B G BN AR T iR B
BT KT 4 BAT A8 S5 ke A AR B NI 77 ) 1 4l
HEP R,

) BIREME S8 KRB (BN ) Z b, P I SRR
HeE NV ARG, WIREERAE T A% RS A
AU E SR LR RE R A BB 1), R 4 T
T EHE IS L B v RE B P 2 2. 58 4R F
3.58, F B A A= A5 2 2 G i R F R
EHHEE— SRS T R EA R, FEEN TILE
A HE A 200 255 W LR 1N B A2 70
FETCRLHY 1 SRIFEE VR LU . R B I SR

BNFRAR T 6. 27 %, 7= 4 RE B AR Ji 452 5, Tk
T —FhiE R AR R S R A S R 5%
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Table 3 Emergy flow of agricultural eco-economic systems in Beizhuang village
A - EHREE R BN EfE
Before (1998) After (2004)
A 3 555 R AE Renewable environmental resources emergy R 8.46>10' 8.50X10%
ANTTEEH IR YU A Unrenewable environmental resources emergy 2.41X10" 1.97X10%
Tl%fBh8E Unrenewable purchased emergy F 1.02X10" 9.56X10'
A EHAHLEE Renewable organic emergy R 4.77X10% 4.43X10%
FREEYEURAE Environmental resources emergy I=R+tN 1.09x10" 1.05Xx10"
42T L RE Purchased emergy U=F+R, 1.49Xx10Y 1.40X10Y
SBEMEAN Total T=1I1+tU 2.58X 10 2.45X 107
P4l Planting Y1 1.89x 10" 2.21X 107
MR Forestry Yo 1.19X10' 1.30X 10"
Ol Stockbreeding Y3 1.85X 10" 2.16X<10Y
#MBf) Assistance Y, 0.00 3.80X10'
BRBIET™ ) Total Y=Y+t Y,tvysty, 3.86X10"7 4.88X10"
TE R THAXGI B 2% 0k([2].
Note: The formula in the table is quoted from reference 2-
x4 AERVESZFRARERRGR
Table 4 Emergy indices of agricultural eco-economic systems in Beizhuang village
B b5 i e B
Emergy index Expressions Before (1998) After (2004)
ISR L% Environmental resources emergy ratio /T 12.14% 42.82%
TALAHBIAE H 2 Purchased emergy ratio F/T 39.38% 39.07%
HHAHBIRELLZE Organic emergy ratio R/ T 18.48% 18.11%
4K AEME L3R Purchased emergy ratio v/t 42.14% 42.83%
HHREAE ™ 2R Net emergy yield ratio Y/T 2.58 3.49
AEME % AN Emergy input ratio 1/'u 1.37 1.34
AEMH H 4% Emergy self —sufficient ratio u/'r 42.14% 42.82%
52 Fifif 77 Emergy loading ratio (UTN)/R 2.05 1.88
AIHESE R JEEREHE AT Emergy sustainability index EYRX ELR 1.26 1.86
RGAHIE System superiority degree v/ v)? 0.4707 0.4078
FYiFaE L System stability degree —2[(Y/Y)In(Y/Y)] 0.8091 1.0147
EA 95 37 % Emergylaboring productivity Y/t 6.84X 101 9.69X 101
FYAH G JE System coupling degree — 4.85 2.83

T RPIAAKXGIBESHEHR[2]: EYR AR N % ELR NIRRT ¢ H55 s,

Note: The formula in the table is quoted from reference 2; EY R means the output rate of emergy value; ELR means the load rate of environ-

ment ; ¢ means the time of working-
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Dynamic analysis of emergy for agro-ecosystem in the
region of cropland to grassland conversion

A case study of Beizhuang Village; Zhenyuan County in Gansu Province

HUANG Wen-de; NIU Junyi » GAO Yuhong: YANG Xiaozhou, ZHAO Kui
(College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: Taking Beizhuang village: Zhenyuan County of Gansu Province as an example and using H- T -
Odum emergy analysis method, this paper studies the changes of agro-ecosystem emergy after cropland to grass-
land conversion- The results indicate that after cropland to grassland conversion net emergy yield ratio increases
by 35. 14%., environmental loading ratio decreases by 8. 31%, emergy sustainability index (ESI) increases by
47.38%, and emergy stability index increases from 0.809 to 1.015 in Beizhuang village agro-ecosystem- The
cropland to grassland conversion plays an important role in the improvement of agro-ecosystem productivity and
sustainable development.- But the system coupling degree between agriculture and animal husbandry decreases by
41.74%., we should adopt measures to enhance it and realize the balance development of agro-ecosystem -

Key words : conversion of cropland to grassland; agro-ecosystem; emergy



