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Energy value evaluation of dike-pond agro-ecological engineering modes. LU Hongfang!, PENG Shaclin!, LAN
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In this paper, energy value analysis and new energy index for sustainable development (EISD) were used to eval-
uate three different dike-pond agro-ecological engineering modes in Sanshui city of Pearl River Delta in system
and subsystem levels. The result showed that meode [l was the best in its sustainable development ability. The
EISD of mode I was 58.3% and 29.7% higher than that of modes I and II . With a higher economic benefit
and higher environmental loading, the planting subsystem had the lowest sustainability. Although the economic
benefit of stock raising subsystem was not high, its indirect benefit was higher. With a higher economic benefit

and a lower environmental loading, fishing subsystem had the highest sustainability.

Key words Dike-pond modes, Agro-ecological engineering, Energy value, Sustainable development ability.
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EFRERN:2 BE~6 BEFhE WIRE 1 fLBELM
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torella )45000 BE . BB £0 ( Cyprinus carpio )300 B 8 #1( Caras-
sius auratus)1 500 B, KXP#fasE 7 AEHE N, FMHB AN
AHTISOR-m L, HRABRE 2 HMAT 12 AWTH
Wtk EEREAM- LN BEE~HBI=&OULE. R
LA JETR 80% R K, 20% B HE.

EHR TR E, BIXTSIAFERY, FATEHE
YEREE R, BEIAETHIER, ARNBERSBAVERA,
FAT Ak FRE T AN, RENETER. M\
3k 12.5 kg BT WATIE L 100 kg BRI A, FER2ET(E]
H120 d, SRR S0 k-hm 245, 2 455 2 .
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R T 1 B G B, BB A R 1R AR5 (R B 38 o B R 3R 4
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Fig.1 Emergy flow of mode ] .

A JB-JI-ERN RN Y F R G Planting subsystem, B: ¥ F R 4 Fish-
ery subsystem, C: 5% F 4t Economic system, N: $t A SRR RAIE &H
B A B RAE{H Nonrenewable local sources put into dike, N’ ; $# A £8 3%
FIREI B8 B SR % ML (A Nonrenewable local sources put into pond,
R: AL T B G R BT MAE(H Renewable local sources put into
dike, R’ : $f A £ 3% 1) 6] B 31 B A B B HE{H Renewable local sources
put into pond, F: & A X 3% #) 1< 7] T 3 ¥ A B % §E (8 Nonrenewable
purchased sources input, Ry : # A RG] EH ¥ A B B EE(E Renew-
able purchased sources input, Y : B 0k TR G B (A ™ Outpur of
melon and cabbage, Y¢; : #dk T R S 8E ™ i} Output of pond-fish.
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Fig.2 Emergy flow of mode II and [ .

B: R EH Y T FE S Pig-breeding subsystem, Yo,: Bl FE G IE
Z P B (™ i Output of melon seedlings and waste cabbages, Y : #ik
FRGIWREEME ™ H 80% of the pond-mud output, YB,: EH W F &
GA WM ) Ouput of pig, Yo : BRU FREBPERE
Output of pig excrement, Ry;: 8t A £ ) 0] FH ¥ A B HH#E (5 Re-

newable purchased resources put into pond, Fy: $t A fa 3G 6] & ¥
AR EHE{H Nonrenewable purchased resources put into pond.
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Stk REES %, HEISD {H A#E5K 1 A95. 2615 1%
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S1ER, HEISD HE AR 1 A9 6.83 4% #5011 .
I 724850 1 B9 ZERE E D AFRIE 5, FFF= 419 EISD
PR ER R 1. 75 %10 -sej 7! - hm T2 MR ZERE R
N AgEEah Ehn ABuE A = 283, Frr= 4 m
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Table 1 Energy input and output of the three modes
# X [ Mode [ B [ Mode T £, I Mode 1
FS A JUHEBE. HptE KFAGEE WHME  AHEEE WHHNE
No. Item Solar Market  Solar emergy Market  Solar emergy Market
emergy (sej) value (3T) (sej) value( JC) (sej) value( JT)
1Eﬁﬁﬁ&A Renewable resources input

% FARTEBADMTR)
Local resources put into dike {(R)
2 BANAREERAPDTR)
Local resources put into pond(R’)
3 FHEY FREWATRDT(R,)
Purchased resources input of crop subsystem {(Ry;)
4 BHAFREMATREPDIHR)
Purchased resources input of pig-breeding subsystem (R;,)
5 #lk FREMARE/DMTH(R;3)

Purchased resources input of fishery subsystem (Ry3)

2.58E+14 0 2.94E+ 14 0 3.69E+ 14 0

6.02E+ 14 0 6.86E+ 14 0 8.61E+ 14 0

7.27E+14 5267.25 8.24E+14 5969.55 1.04E+15 7 549.73

0 0 2.46E+17 42100 3.10E+17 52908.75

3.26E+16 39301.15 3.68E+16 40307.6 5.61E+16 56 024.5

A E R BT A Nonrenewable resources input

1 XK ERBRBEANTN)
Local resources put into dike (N)
2 BAK ARFRBRBZADITNT)
Local resources put into pond (N’)
3 AT REMATE/PHF)
Purchased resources input of planting subsystem (Fy)
4 BH0k T REMATE/NHE,)
Purchased resources input of pig-breeding subsystem (F,)
S Bl FREBMARE /D)
Purchased resources input of fishery subsystem (F3)

1.49E+ 13 0 1.69E+ 13 0 2.12E+ 13 0

3.47E+13 0 3.95E+13 0 4.96E+ 13 0

[.1IS8E+17 3538.8 1.34E+17 4010.64 1.69E+17 5072.28

0 0 3.35E+14 1922.14 4.08E+14 2331.9

1.30E+15 2028.22 1.S52E+15 2391.22 3.S1E+15 5257.22

7=t Output

1 TR YA, (/LB RT YA,) Z.10E17 22800 44.35E+ (7 25840 5.59E+ 17 32680
Melon and cabbage YA {melon seedlings and wasle cabbages YA,)

2 M YB (#5288 YB;) 0 0 2.46E+17 32 500 3.10E+17 40950
Big YB, ( pig excrement YB,)

3 & YC,U#R YC,) 1.54E+17 28 147 4.20E+17 41676 S5.42E+17 90840

Fish YC,( pond-mud YC,)

YA =YA,=R+N+R; +F +4/5XYC;=R+N+Ry; +F +4/5X(R’+ N +R;;+ F,+Rj3+F; + R+ N+ R + F{); YB, =
+ YA+ YBy+ Rys # Fa+ I/SX{(R"+ N +YA; + YB; + Rj3+F3) =N'+R’+ +(N+R+ R +F) +(Rp+F;) +Rj3+Fy.

F2 3 MBGEEMEIRILE

Table 2 Comparison of system level’s energy indices of the three modes

k5 EHRm Bt 1 BRI LS|
No. Item Mode [ Mode [ Mode [
1 EYR 1.00E + 00 1.00E + 00 1.00E + 00
2 ELR 3.51E+00 4.77E-01 4.70E - 01
3 EER 1.85E+ 00 1.33E+ 00 1.70E + 00
4 5.30E-01 2.79E+ 00 3.62E+ 00
EISD
S ETR 1.08E+ 06 1.46E+ 06 1.45E+06
6 AEISD - 1.57E- 1S5 1.S7TE- 15
7 AEISDF - - 1.36E -

EYR=Y/(F+R,)=(N+N’ +R+R’"+F; +F,+F; +R;; + R, +
R;3)/(Fi+Fy+Fy+ R+ R+ Ri3)ELR=(N+F+F')/(R+R; +
R')=(N+N"+F +F,+F;)/{R+R’ +R;; + R + Rj3):EER= =
ST/ oS eB{E — T4 {5 EER = Money get from exchange/the
Em$ of the output. EYR: B {8 7= 44 3 Emergy yield ratio; ELR: 3748
#i#R 2 Environmental loading ratio; EER: fE {H 3% #: 32 Emergy ex-
change ratio; EISD: iF{t R GE vl #$ 48 & B AR /1 AT BB {5 5% Emergy in-
dex for sustainable development; ERT: & %t fE{E 5% 3 Emergy trans-
formity; AEISD: 3 3£3% &) EISD 351 BRr % 2§ Margining benefit of EISD
for pig breeding; EISDE: i& 3% 8 ) EISD 31 Bf 2 5 Margining benefit
of EISD for fixing fishery. T [f] The same below.

3.3 FRGEEXNHHR

3.3.1 MHHELLTREREE HEX3 FTH, &K
BigE. B THEX —RAMAT EFHRFREERTA
ESEBAPRETHRRKMWLE, BN DFHLFER

=YB,=Ry3 + F3;YC, = YG; =R’ + N’

GLRB(H ™=t R KRIRBER S, AR 1 A2.17 5
2.2 K0 M3 AFRLFREREHR ™4
BRI SR, (R T R A R AR B
T 86% . AMEH A SIS BT AR B R BE
A, XfER Y FREARARBEBRANFRET
3% BTHHER &N L FRE> HavEe
EHXBRBER MANBERETEAM. 5 EWSH
EISD b B, & I . [ B9 & Bk F R 5t K avg
e LarE PN EEMEER G, ERENH
O FREMAIFERBRENHRER ] F5ERT
7.0 7.2 5, RHERBEBLTREMTIA, XFE
b F AR GE AT FREEE /73858 A9 IE TR AR K.

3.3.2 BFHITRERERELE BR4TH,3 HFE
REBHRY FTREEZE L RFREN —BHEMBR
AT BRI FRAELSFRES BT S5SHER
GE—HGELLT 1, X BRI R R GUIR BT A0 AR
RS, B4 b 2K T ALK 200 AR 5
BA BTHRE.RARARRE BBV FREMN

EISD Hitm T HRGMFAENL T RE, KRR
REc-7.4:3:9 %
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Table 3 Comparison of planting-subsystem’s energy indices of the three
modes

FS f5iFm BXI | B
No. Item mode [ mode [I mode [l
I EYR 2.46E + 00 3.93E + 00 3.98E+00
2 ELR 6.76E - 01 3.38E-01 3.32E-01I
3 EER 4.35E-01 2.73E-01 2.69E - 01
4 SDEI 1.58E + 00 3.17E+ 00 3.22E+00
5 DMS 18.80% 62.80% 63.50%
6 ETR 1.20E + 06 2.62E + 06 2.67E + 06

DMS: 33 R 4t B §L 5 15t #Y K #i ¥ Dependence on mather system.
ELR= (N+F,)/(YA,— N~ F;). F{& The same below.

]a 3 MBI BRI T REEBEBITLER
Tahle 4 Compaison of pig-subsystem’s energy indices comparing of the
three modes

g AR BAT BRI
No. Item mode 1 mode [l
1 EYR I1.00E + 00 1.00E + 00
2 ELR 1.35E~-03 1.31IE-03
3 EER 7.38E - 01 7.55E - 01
4 EISD 5.45E + 02 5.75E +02
5 DMS 0.00 0.00

6 ETR 1.97E + 06 1.96E + 06

58X HK EX T PHTFERLETFRERN
HERER. AVEANTERRRER ST 40%, B8
/R PP R 8 350. 6 kg, {# L F &% EISD
M7 25 HERRFAHAHSHBEAZRLF
R FEb)E, UUIER AT 2R 2 3 B AL F
ARG, 8N 7 ER L SR ), PRAR T R L AE XY 3R
IR IE F7 . BAR B RE{E AT B R AR XA, BB F
RGEFTHHRAE BN RABCRAR, BEAES
ZHEVHAT KBS RERHECFRGEHIK
PR BB T RE, A4 T AESEABRIE R,
AEERFERBEBMABALZAMKE, UREBERL T
RGRYZ TR T B R GR K E .
3.3.3 Bl TEZELE dBEXSTH BLTFR
GRERTRAMELYFRERBHILFRENKE
P A EHFRFEEERA AEX BT R
MEBRGNIRRAEFRBAOKEE GBE™ Y
ZHEBTHEREEFAWNTRE, BERXNP T
SERENBEBMTERES.

3FERAAL, BRI D EFEAESH RS
SR I 2.4 M2.0 4. BRAUFELBSIA
HEA N B FRENRT KEMNTEH FRLEME
BA. - BEEEFARSIA . BRE TRV TREMNE
s, RRFEAEAKSLHEALBAR LT, ¥
T ASEES, BRI T . Ff 5 3T ¥R AW F
ORI RURE . B K, B A IR AT AR (K
EREBTREMTIFE KBRS,

bR, ER T Bl FREMTIFE L BT

&5 3 MEzUE Al T RERERMEIRELRE

Table 5 Comparison of fish-subsystem’ s energy indices of the three
modes ’ ’

FS #HEiEm BRI BRI #X [
No. Item mode I mode [l mode [l
I EYR 4.54E + 00 1. 10E + 01 8.62E + 00
2 ELR 8.74E-03 3.73E-03 1.33E-02
3 EER 1.02E+ 00 5.55E-01 9.32E-01
4 EISD 5.31IE+ 02 1.63E+03 6.03E + 02
5 DMS 77.50% 90.70% 88.80%
6 ETR 7.73E + 06 1.78E + Q7 1.36E +07

e A Mk X 1 | gA Ml 75
GENSIABYER S, h T aEANEFERERY, 8
H@l TREAEENTE . W, TEEERKRL
H— UG ARG, A AR E R
FEMRBBUEREE SERE B FRLEN
BB AR BT RIS

4 & I’

4.1 FEIERAR SR AT ISR R A — K7 18

EBERGOETUHERHR, LUREGAHE. R
A PEE AR EFEL. BRI —K, 5
B Y S mAy RETR IS, AR/, £5 M
¥, REARENRARE R, ARB R ME T
ZIEMUE T ERBITTRR, AT 2B AY AT FFEE K R
RS TEER.

EERVAESTEERART ARERHEAEEN
=Y, AEK AR RER LM M KRR, h -
WREE(E S BT 5T AT 0, B SRR MV AR AN SR IR 3% 5%
PFERRBIE RN, RAFEARH G ARIBHEER
BB, RAT Z RSB, REIRIW TR Ay —
KERTE HEALBEHCHRL TR RE
IR INERBE N E B L PN AN 2 B LS b e
ARIZERL A R AR R YE K Bl TR PR AT Sk LAY,
PR R GRS
4.2 ARl A= R e T (a7 3% B SRR TR ER 5 [ R R

B iR 3 FpRESE R A9 L BB ST AT A, BBl
AR RISIATE T MR T R GRI N BRIEF %
H.EEZEASERBBESTHAELT. IRETEH
HHZ AR XEY, RN BER RS RA
A, B BN ERTERR RS DT M R R A T HRERI R RE R
WA=, FRFEESHEMLEEERA R
B RSIRAXEIIMEZNLBTER.

ERA N R, SIABERX — it
PRI, BRERE T RANE MG EHRTR
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