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Table 1 Nutrient composition of whole fish and feed

qm‘ﬁp s j}‘ﬁ;‘:ﬁm ‘f"; & TN/% TP % Crude ash/% Crude fat/% (HE'“:F.Y;W)
T lepen: 300 24.22 9.72 2. 86 9. 73 27.44 6. 18
eyt et 27.94 8.41 2.51 874 37.06 7.62
BC DEB TR 25.17 9.23 2.07 G 28 29. 57 6.51
@K 28.75 8. 19 1.70 8.40 38, 68 7.94
" D gFn 24, 00 10.32 2,18 9. 65 23.24 5.96
DERHET 28. 04 8. 40 1.76 8.21 36.43 7.64
cc DERFH 26. 76 8.62 2.28 8 14 2.77 7.10
DI Lt 3126 7.53 2.01 7.65 41,35 8.78
cc DxwIr 25. 85 9.25 2.42 9.2 29, 87 6.71
g gy 30.37 8.03 213 7. 81 39,723 § 44
w DERTT 5 26. 15 19.29 | ] 7.05 25.72 6.75
DAEh g 30. 85 842 1.33 6. 16 40,20 8.77
B ] 96} Feed 90. 90 5.03 1.31 7.36 .02 18.02

i Notes . TH — B 3k 81 Tilapia; BC — 8 Bighead carp;3C — 8 Silver carp; CC — 8! Commen carp; GC — BL 81 Grasa carp; FP — # K (788 Freshwater
pompheet. The same below. T[H]

(Drepresents the heginning af the experiment ; @represents the end of the experiment.

#2 TRYEEFAEFREGHEREAETHE
Table 2 Input and cutput of energy in different cultural systems during the experiment

FMEEL AFEH (M) - mT)

Solar radiation

EEHA (Ml-m '2)1111)11[

PR/ (M)
Outpul{ Fish yield)

Coltoral Pﬁm?fr?}ﬁggivily E]ﬁ @ Total net yield 5C and BC net yield
system

) Fingerling

T1 T1 +T2 T1 TL +T2 Tl Tl +712 Tl T1 +712 T1 T +T2

CL40% 1569 2543 6. 44 13.31 531 11.94 .48 2.15 4.54 0.97 2. 18
CC80% 1569 2545 3.44 13.30 B. 59 2112 0.74 3.24 6. 79 1. 3§ 2.84
CC100% 1569 2545 5.53 11.83 10. 30 24.60 0.85 365 7.47 1.47 2,97
CC40% 1569 2545 4.68 12.20 305 7. 54 0. 48 167 3.42 1.0 1.99
CCR0% 1569 2545 7.09 15. 84 6.20 15. 87 0. 74 2.43 5.24 1.10 2.42
GCLOO% 1569 2545 9.69 21.98 7.56 18. 85 0.85 2.80 5.96 1.20 2. 65
TH4)% 1569 2545 4,52 11.83 4,29 9.47 .49 1. 67 3.42 C. 80 1.69
THRO% 1569 2545 7.30 17.05 7.35 17.33 0.74 2.3 5.07 0. 86 2.06
THI0)% 1569 2545 9.22 .09 8. 65 20.23 0.85 2.72 574 1. 06 2.36
FP40% 1569 2545 4.53 9.73 241 1.50 . 49 1.38 3.22 0. 83 1.47
FPa0% 1569 2545 3.91 13. 43 338 12.11 074 176 4,88 0.97 2. 14
FPICO% 1569 2545 5.55 13. 65 4.51 15.42 0.85 2.05 5.5 1.02 2.32

T -8 LRRE T2 -8 LRHTE.

Motes;TL —The first period of experiment; T2 — The second period of experiment. The percentages in the first column mean the stocked ratios of the fish

in number.
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SRER LR LIS (CO) B2UA FP R,
TH BRI RO AR B R AL R R 4 FP B (LK
RAT T Brik) B8, TH BERAG, T B & ML
HREBAnE B R R IR R e 1R
FEANEARRENRLE I EGEHER
{ GC100% . TH100% . TH80% ) ¥4, & CC100% FI
CCB0% ., Rpmifarg™RA9EAEFELL GC A1 TH
BB ; M0 e 7= B Y R R HE FP BN (R HE
TE T1 BrB) 81 R, 1f0 H & SRR A i s 2600
T LRI KT K
2.3 AMREEEBMAEE

M 4 0, 75 CC.GC 1 TH B o, it

EXE R R YTE T2 RS T T B &, i FP
BEAAL , FARA A R B A 3 MR, B
4218, CC M CC R HEE, 1253 M2.79, FP
BN R R T1 B BIR T T2 BB, T4 3
FECAAE R LR B BRI  FP R SRR R 3
WEH A 3 PN 1L,

FPSIEE) N R R R EE T E) ,
TH Befik 4 FREEACH) N A5 HK by & 1 0 2RO
B RBE R IMECD 4 R P A Stz
B PE A SR T FE BRI T 0, (4 R R B ]
ZRBUN FPENE TL BT T2 B,

3 ERFEANEREESENER

Table 3 Energy conversion efficiency and energy consumption of the cultural systems

FARA

BREMR/ (G )

AR L3 % Energy conversion efficiency

Energy consumption

KHER A%
ight encrgy WG
Cultural i
efficieny A Tol FSAE  Feed Primary HEER Total A Feed
preduction
system _ B
Ti Tl +T2 T1 Tl +12 Tl TL+T2 TL T1 +T2 T1 T1 +712 Tl TL+T2
CCa0%: 0. 41 0.52 18.27 17.98 40, 43 38,04 15.10 16,38 47.89 47.03 21. 63 22,24
CCB0% {.35 0. 52 23.08 19.72 37.70 32.13 25. 44 2137 38.03 43.25 23,28 26. 54
CC100% Q.35 0. 46 23.06 20.50 35 44 30.36 26. 61 25.0% 38.23 41,76 24. 87 28. 20
GCA0% 0. 30 0. 48 21.58 17. 32 54. 69 45,35 21.36 16. 32 39.90 47. 90 15.75 18.29
GCRO% 0.45 0. 62 18.27 16. 54 39.15 3504 15. 48 15 26 47.93 50. 68 22.37 25, 37
GC100% 0.62 0. 86 16.24 14. 60 37.05 31.62 12.37 12. 04 54.06 57.353 23.69 4. 56
THA% .29 0. 46 18.90 16. 07 38 81 36. 15 17.73 14. 28 43,52 49.34 21.20 21.93
THEO% 0.47 0.67 15.79 14. 74 31.47 20,24 11. 80 12. 07 52.19 53.67 26.18 27. 06
TuI00% 0. 59 0.79 15,22 14. 24 31.45 28.38 11. 53 11.73 54. 4 55.57 26. 15 27.89
FP40% 0.29 0.38 19.94 18. 69 57.35 4296 18.43 15. 16 95 46, 10 15.63 20, 06
FPa0s% 0.38 0.53 18.95 19.09 52.08 4, 25 16. 48 15.93 48 55 43. 20 17.67 21.43
FP100%: 0.35 0. 54 20, 36 19.79 45. 40 37,32 18. 44 16. 96 45. 51 43,77 20_40 23.21

HELTL =55 1 WAEBVE12 - 552 SRME.

Note:T1 = The first period of experiment; T2 - The second period of experiment. The percemtages in the first eolumn mean the stocked rutios of the fish

in number.

3 g

SOEHRERE R LI, FIEY L
SEFHRMRRSE R R (B MARFX. &
BRI RER % i 0. 38% ~ 0. 86% , 78 £ 15 B /L
B FTRR R . 7E T1 WrE i e o v v &
FBE LA EERE 0.29% ~0.62%, &
CCL00% 1 CC80% FEI R, & 374 s A (R 4R) 1
& B HLATIE A, 0 8% IR BB IR S FE v

T UIRRFRRE, e A F IR F SRR
RORY R AF BRI AL R B T JLUOKIE S B,
FEREFIR R TR, SRR AR KB IGSEE B
MR AN R RN, Hepher ™ 12 98, i
B Lnt, B E R RN A&
PEBBLE I T,
BRAZRAMDEEHESFT (FHENRS3
/L) 53 W Bk 38 A SRR T M R,
AW S REF LR AR AR (LR S fEFE
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B kR

EAVE

MR EAL ST RE S A, A AGAE  CCI00% ,CCA0% 2 BLAATSAE = A Eed (A AY
BEEE KRR AR S £ RIRTRAT

e

BayEH ZEGE, NP ABEREH, LW

}4 EHBENNEIE RS NP RHE
Table 4 Feed conversion coefficient and N or P utilizing efficiency in different cultural systems

E (30 FR RS EREanEN R A% BRI %
Cultural YCC for all fish FCC for feed — feeding [ish N utilizing efficiency P utilizing efficiency
system T1 T2 T1+12 'Tl. 2 T1 +T2 Ti 172 Tl + T2 T1 T2 T1 +T2
CC40%: 1.20 1.26 1. 23 2.32 2.72 2.53 42. 83 40. 79 41,70 39,28 36.98 38.01
CCR0% 1.29 1.63 1.47 2.41 2.92 2.69 39,89 31.62 34.98 36. 81 29,33 2.3
CC100% 1. 38 173 L. 56 2,47 300 2.75 37,37 29.73 3293 34.71 21.71 30 64
GCA0% 0. 87 1.14 1.02 2.35 .77 2.58 59,59 45.83 51,40 52,66 41. 54 45.70
GCBO% 1.24 1.54 1.41 2. 40 3.04 2.75 42,31 4.4 317.27 38. 82 31. 66 34. 14
GCLM0% 1.31 L. 60 1. 47 2.44 3.09 2,79 40. 00 32.70 35.63 36. 94 30,52 32.78
TH40% 1.18 1.25 1.22 2.23 2.52 2.38 43. 48 41.06 42. 16 42 66 42,71 41. 13
THB0% 1.45 1.54 .50 2.30 2.71 2.52 35.24 33.41 34. 19 35.93 35.89 34.42
TH100% 1.45 L. 63 1.55 2.39 2.83 2. 62 35.31 31.59 33.18 35.73 34,04 33.35
FP40% 087 1.29 1.1 2.45 2.07 2.18 6. 58 42. 61 48. 39 43,29 29.09 33.51
FP80% 0.98 1.30 1.19 2.55 2.18 2.27 53.53 42,17 45, 34 3797 2901 31.30
FP100% .13 L. 37 1.29 2.59 2.20 2.30 46. 59 40,13 42,02 32.39 27. 41 28.72
(L] S840, sk, B00bk. Mok AR 502 B i 32 4 B0 R 25 T
SHLM: GELJ]. B EMERBBIR,1998,28(3) ;393 398,
(1] FEE.# 008 SE aEssihuRsiys (12] R, U ORI, ARG X 2 A R R AL
WREAHI]. 5T, 1993,12(2) 129 - 30 [2]. A7, 1985,5(2) 171 183
] MR AAEREBEBABAGNI]. ks, () TR EREXRE, S GRAWE AR AR
1993, 17(1} ;24 - 35. EEMHAF 0] TEASREE,2002,9(4) (340 - 345,
(3] R, AR, SRTEm e ey () T RARE RUEMRRRENNRLE RN SE
1] KRB, 1994.9(4) 110 -20, THERERMREIL AL WLER,1981,7(3) 1295 -
(47 B4 WO 5 . Pt e AR AL SR B .- o o
T e Tt L IR § [15] Hepher B. Primary production in fish ponds and its apphiration to
o i 7[993 1703 1197 =205 fertilization experiments[J]. Limnol Oceanogr, 1962,7; 131 -
(5] £HIH. MERESY—Mib, % SERIM]. K S HR e _
+5 0 Bkt 1993, 274 — 282, [16] Acosta — Nassar M ¥, Morell ] M, {lorredor ] E. The nitrogen
(6] BREH %'Jli 9 E e TR S R R budget of a tropical semi ~ intensive freshwater fish eulture pond
L, . V5P ! &4
[ J]. Yokat,1990,3 .8 - 12 [J]. ) World Aqu Soe, 1994 ,25(2) : 261 -270.
(7] BKER. e B BB N S R S [17] DSilva A M, Maughan 0 E. Effects of density and water quality
BHTIEL) ] A, 1993,13(3) 2_',2- 279 on red tilapin { Greochromis mossambicus x 0. urolepis
f==F . . 1272 -279.
(81 AE I A B R LT A K AL hornorum ) in pulsed-flow culture systems [J] .1 Appl Aqu,
WBRLIT. H MR IR 2000,30(1) 168 - 74, - T omaon ficionies
(97 & X, Babk.SEl,5. S A T 0 uisman , entijn . Conversion efficiencies in grass carp
M R ). R EAGERE 2000,7(2) 143 -50 { Cienopharyngodon idefls, Val. ) using a feed for commercial
[10] B A, K, HEXUHK. 58 418 RHL BT B AL T ILLI]. prodction (1. Aqu, 1981, 22 279 288

H T AF IR, 1999,29(3) 1441 - 446,
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Comparison of economic and ecological efficiency for different fed
polyculture systems of fish in saline-alkaline chloride water ponds

LI Ji-fang, DONG Shuang-lin, WEN Liang-yin, ZHANG Mei-zhao , ZHANG Zhao-qi
{ Fisheries College, Ocean Liniversity of China, Qingdan 266003 ,China)

Abstraet; With land-based experimental enclosures set in one saline-alkaline chloride water pond, the productive
performanees of four kinds of fed polyculture systems with different fish combinations were comparatively studied
from April to September 1998, The results indicated that: the overall synthetic efficiency for solar radiation in-
creased with the increase of stacking density of feeding fishes in FP-system { freshwater pomphret), GC - system
(grass carp) and TH-system(tilapia hybrid}. The overall synthetic efficiency for solar radiation in GC-system and
TH-system was higher than that in the other systems. The conversion efficiency for total energy was higher in CC —
system( commeon carp} and FP-system and the lowest in TH-system. The conversion efficiency for feed energy was
the highest in FP-system and the lowest in TH-system, and decreased with the increase of slocking density of feed-
ing flishes in each fed polyculture system. The N and P utilizing efficiency all decreased with the increase of stocking
density of feeding fishes in each fed polyculture system. The net income of the four systems and the ratios of output
to input of FP-system in economy all increased with the increase of stocking density of feeding fishes. The ratios of
ouipul in economy in enclosures with the highesi stecking density of feeding fish of CC — system and TH — system re-
duced a litle. The net income in economy was the highest in FP - system, followed by TH-system ,CC — aystem and
GC - system in order.

Key words: chloride type of water; saline-alkaline land; polyculture system; economie efficiency; ecologic effi-

clency
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