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Abstract: The stomach contents and food sources of Oreochromis niloticus in the mangrove and planta-
tion-aquaculture ecological coupling systems were analyzed by stable isotope tracing technology. Micro-
scopic examination of the stomach content ( n =120) has shown that the diet of adult O . niloticus is
composed of organic detritus, benthic microalgae, plankton, litter fall, gastropods, bivalve and silt. The

consumed items were different between the two habitats but consistent with the types of habitats they re-
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side. Based on the stable isotope ratios of O . niloticus and the potential food sources, organic detritus,

phytoplankton and litter fall were the most important assimilated food in mangrove decorated pond, and
the contributions of them were 5% ~55% , 10% ~40% and 15% ~26% , respectively. Whereas, their
contributions were 8% ~64% , 25% ~55% and 1% ~12% , respectively, in the control pond. Analysis

of stomach contents and stable isotope tracing indicate that organic detritus always contributed over 50%

of the food for O . niloticus in the two habitats. Our results suggest that O . niloticus are typically detriti-

vores. Mangrove, marsh plants and phytoplankton, which are mostly grown locally in each habitat, were

of minor importance in the assimilated food.

Key words: Oreochromis niloticus; mangrove and plantation-aquaculture ecological coupling system;

food sources; stable carbon and nitrogen isotope; stomach analysis

AR, BN AR BRAKIRE

BRI, BWRON TR S R B

AT o MRS A R B A B AL A
I, A TR ARSI, o FRAEK B
HOT5 e B i 207K P SR AR R e 6 R A B R
S B, AT IR B R, B SR
KINEE, BHEFRERGRAESZ LM MR, 2
EBE | DIFEARANR Dl BT e 3L R B A
LI — FRFE A AR A RV R AR A
OO = s A K R R AR AL DR
FHI, INIMREARTRIE B S50, BEE e X IR,
BETRIEIE X B B TR, TR TRIEK ™= Sl
FRAEK , ZSERIEIY, ZOMARR AL - JRAEHE A
RGBT . FREEAFAOME I IR

FEREE RV RS R, AT LEYFIHEZ 5 8
HEXRR . EIRYBRMAER R 3R AESHI I M

Bl HAT, MRRAMMESRENEFRLALE -

YIMEHT A T mmrse ), sRim, ATak
PRAIE - FRIEI G RGP IR S I Bl IR L B
LI Y 5 3556 30 ) Z 181 6 B AR A AL R R DL AR
B, AMRURERNERRNFE, 4585 Y
oTEE, BERFIHER T AR A (LR R
~ FRPEFE A N 2R S8 A0 TG 4T AR A X R SR 5 )
KI#E JE B B JE 1 Oreochromis niloticus 11 £ ) 3k
U, FIEVEN T ARSI R G PRI R T S 2k
MRERLTTMR, WEER. KA, RARMSR IR
R S R AR AR 2 A BB K 3
IO SRS
1.1 WFsEits

PHFEH AL FHIN T = L X P FH40E T H RER
SEHEX (113°45'53.0"E, 22°43'14.4"N)
ELARFPAE - FRIER SR TE X o %t KW Bk 1
RigE, MREEEE, AR EREER2 ~3

km 7 — 2 A, U I 4 A R 2 A
5 T oy R AR RE, Bk e (72 A
2.40 m, FHMEWNAL 1.04 m) WEAKPEARE, I
ALK R A A B o 2% X IUR R A
WHEENAE, SFRERE, WA, 47
R 24 C, ZEVHREWRE 1875 mm,

TEEZZ 863 THRIMLHET, AT 2007 4 4
HMEE T LM - SRR A R %, B 1 AP
KM Bruguiera gymnorrhiza Bk, 1 AFh Al 21 1548
Rhizophora stylosa #HHk, 1 NFFEARHE — 20 EHIR
MR (BRAELLE 12 1), L A2 4 1 Xof BEE
A, WARIE9. 85 x10° m®, 3PN IRIEK H 0
HEA BFRFRAd BRARHK o SR AR 5 1) )y =0l £
B, UL L AR R R, PO SRR
TR 15% o 2007 4 8 H 43 B AR R & 46 s 42 e
DB AR, MEEK 20 ~30 mm, FHERFEE
(0.22£0.05) g, ¥REM, (ERREMF IR,
RYaHE 1 a GRS R ERW , 7o AR - 55
FHRE ARG, AR - LOEHMIR S HIR B I I 2T
AR R, IR AL RE g s iR F
R, AR B S B AR RSB0k A AR - 2006
Wl SRR FE I AN TCLL FOXT BRE PN, 2T Wb B
AT (Treatment pond) 75, XHHEHELL C ( Control
pond) FIR,

1.2 #EmLES ST

1.2.1 B44dk 2008 4E9 H ZE 2009 4E 1 H
(B3R FH -0 P 0 0 ) 264 T Uk s KB, LA 10 mm
PRI BN UM, B B B0, MR 2 B % AR ke g
125 B, FERARKIEE 2 100 ~280 mm, HH 214
ACPEIE 65 FE, XFHRYE 60 BB, AL RN 65
i, HrpzE 10 4, SEsEh 84.6% ; X g
60 By, Kz 114y, HARN L%, IJB
B AN EAEERS, RS HuEE
T 10% fRIR DA P B E AR NELERLAE Y




1

WIS . LUMAMRTIE - SRIERR G RGP R B AE AR R IR 103

T2 A8 B LT e ) 5 R S8 R A T S R R 1

BHE TR AR G Z A E - BdRss 52

Ve RIRTE, SRIEVHEE & P & AR B iR

BAHIIR, LAkt
TR R BT8R R

FREAD (w) =
%ﬁﬁﬂ&ﬁ%ﬁi)(

100% (1)
B R o3 R
HWHE S (F) =
LR B TR ER
x 100% (2)
AP E B

1.2.2 #EREES ERERY T IEARG
H R, BRI F R AR ) M ) 25 SR SR LT REER
R, X e 2 B A fa e ELTERL A 1 43 B 3R AT Ak
. BREWHAENES DHEm, BEE R EILA
EE, BAMREREKARER, 3 ~5 BB M,
JEMEY . FAREHR (0.025 m*) JEATRE, &
WREE AR, BN L AEER, TRREIR ARG S Y
BER RS EWTE, ZRERT S S, &
i 2 B St K h k. B2 SR e ST
|58 %5, FAGTHL (Toffod T YD-2) #ATHT
AbHE (-60 °C) 48 h, )5 AT THEG
DRI R . X TFAEYRER, B MREHH
10 BRLCAAE Y I IR A T, ZR 1Bk whdk R 2
MEREEE, 460 CTHTRIERE, BEH1
mm R, B OAETRATE, AOEEBRR: D
FERZE L om PIRYFES, 60 CTHT RER
B, 33042 mm FGE L RBRARE NN (FHEE
WRANFEE), BB, THRAG. RTEME:
T M R S B BT LA R R R |, Bl BT
AEBREGRIL YR, P g 0 B N K AR TR
1~2hJ5, TFREMEE EEVHMARTA,
FFEEAEE R, BERRY (AEY) HIEE
GF/C YgME b, W E S Bk 3G A . 7
W) . B 10 LigsK, Soit JP36# (0.169 mm)
R U8 E RIS, SRS RS IR 0. 035
mm A Y RSRETRIAEY), o BICERIT g R GF/
CUEME |, ZEAbB ik 5K .

g R R e AP E RO RHE T BeAa £ 7
PR BT LR = T, RASH — R EALR
F % JF3E{Y ( Finnigan MAT Delta V advantage) #0
TEEA L (Flash EA 1112 HT) #A5ME, A T

PRUEI S AR, AR 5 AR S i 1
APRAERE , TREFAE RN ER ELEAE SN £0. 02 x
107 BESEKEBER0.71%F 0.31% , M5
FEMMBA B S BH% FR, WEARERNMEL
ELLEPRE R 8 HER

R sample R standard
oX = 1000 (3)

Rstandard

Hep, R ="C/PCHNN, & EB/NRRFEHE
MR (PCHCN) SEBE. wARERMR
TR TR S Y Fr VB BETR 49U SR R Phillips™ LB ST
EARRL A EAHGR S 1Y) IsoSourcel. 3. 1 A4,
1.2.3 HaEad HIEAPREETTZE (ANOVA)
J Duncan 7 FLAR AT /AT A0 3, R4 34 LA
VIME + REZE RN

2 4 R

2.1 BEMAMER

B R RN, LYERIX RYET, BB P
fi i) FESYHBEAMNR, FEUAEVSEE.
+. R . R E, KPR
T IR SR Ky 100% , NEYIEREH 4L
B, amEhP A EEEW N AEIEE. &
B FIEYAERE, X4 FAEYNERA SN
71.59% , WisHHESEF R EZ R ARIEE. &
M. ORERKRES, HEREMMN61.90% (£
1), LI 2 e iR A 280 Z RS T X
HBE, WA D AR A VRE . A
Y. A% EERY, BBRELEMIERZE,
FFRAL BAT8E (FR1),
2.2 RERMESE

HF RO RS R B e fae i R IEE
100 ~280 mm, ZLAHEH B AR 67 C [ERITE N -
23.52%0 ~ — 19.02%0, 8N H)7L Bl 10. 04%0 ~
13.95%o0, Xt HE B B AE MK 6° C MILE N -
22.8%0 ~ - 19.50%0, 8° N By H N 10.62%0 ~
13. 40%0, SXPIRIEAH LG, 2043 B R i 8 C
ERTEEB S, Aok, M6 N AR L
BT, XU SR S R BT S, R
FSRIEEC AR 2, TESRIEHIFRAE o X T [F—{&
K4, SRETIEANTRK. ARMCRNEEEEE
HTARE (R2),



104 FrikEER (B ARBHEM) 549 B

k1 LRWAFHE - RS ARG T RT T 4 & 65 R 4%,

Table 1  Diet composition of Oreochromis niloticus in the mangrove and plantation-aquaculiure ecological coupling systems

. . LT3 Treatment pond (T) it B3 Control pond (C)
448 i, Diet composition % e % %
YR Y Litter fall 15. 80 85. 50 5.40 60. 00
K EZ& Macruran 4,82 50. 50 10. 90 80. 60
4 E22% Brachyura 6.54 40. 50 4.50 70. 80
182 Copepods 5.20 45,00 8.50 80. 00
Rif2 Cladocera 4. 15 25.00 6. 10 55.50
B 5528 Crustaceans 0. 60 10. 80 - -
SWFE2 Bivalve 1.50 5. 80 2. 80 10. 00
JH J2 2 Gastropods 0.20 10. 50 1. 60 12,50
525 Fishes 0. 40 40. 20 - -
W #E Cyanobacteria 16. 50 90. 00 12. 10 90.90
FE¥E Diatoms 10. 60 92.50 9.20 97.50
BHLHEE Organic detritus 28. 69 100. 00 27.90 100. 00
e+ Silt 5. 00 100. 00 11. 00 100. 00
X2 FEAMBEFRETTFTIELDY ER¥EE Chlorella vulgaris . 25280/ NREE Cyclotella stellig-
8”C #= 8°N #hm) X & era SN, TXTHESEN] 2 DL/ NEIYE Oscillatoria ten-
Table 2 Summary of 8”C and §” N signatures of uis HEFG WA, BEEREYNRARNMNELE
Oreochromis niloticus in different ponds HEEKR, XFBEEHRTENINEYERAR, 4

M K/ mm 5°C I T 6 N FHIE/ %o WYER 44 RO Y E B2 C3 R I AR 40
Site Body length 5" C mean value 6" N mean value e, T FEIER AL SRAEY N C4 IR R B AR 3R VE
141 ~ 160 ~-23.52 £0.32 11. 88 +0.23 ﬁ% %%g%ﬂ:%ﬁo
161 ~ 180 -21.20 £0. 26 13.15 +0. 21 -
LT A 181 ~200 -21.24 £0. 16 11.33 +0. 19

(py W1-20 19822017 12.1220.24 £3 RRMETRT TS TR
221 ~240  -22.41+0.25 11.02x0.19 L ol3 1 ey
241-260 -22.14+0.34 11,25 +0. 18 80 A OUN il R
261 ~280 -21.05+0.15 11.05=0.26 Table 3 Summary of §°C and 8N of potential
100 ~ 120 ~22.80 +0.21 10. 62 +0. 38
121 ~ 140 -19.50 £0. 10 13.32 £0. 18

food sources of Oreochromis niloticus in different ponds

141 ~ 160 -20.45 £0.73 12.82 +0.25 . A YRR B C EHME/ %o SV N SEIME/ %o
MIRYE 161~180  -21.81+0.28  13.40 +0.44 Site Food source 8°C mean value 5N mean value
(C) 181 ~200 -20.80 0. 19 11.42 +0.27 M Bruguiera gymnorrhiza —24.45 £0.45  10.17 £0. 43
201 ~220  -19.80+0.12  12.20+0.17 YLTYEH Rhizophora stylosa  —23.41 £0.55  7.05 £0.49
221 ~240  -20.11+0.15  11.04 +0.29 JEAGE Benthic microalgae —22. 14 £0.41 10,34 +0. 61
241 ~260 -20.14+0.27 11.65=0.18 4y TRUFHEY Phytoplankion 26,95 £0.60  9.12£0.38
M RiEshY Zooplankton -24.44 +0.32 9.13 £0. 37
. FHLHESE Organic detritus  —23.14 +0.66 8. 61 0. 28
ok P ik = T f
ﬁ*ﬁ]@? yjk@ﬂ Re VH*’I‘%W)% A %ﬁﬁ[‘? [:EAE g FA 552K Crustaceans ~13.41 +£0. 12 4,51 +0.50
W3, RIEMEEN C. N FMERES HAR (T) 332 Bivalve ~12.31£0.45  6.14 £0.33
R T ER BB [R) 57 R AR — S0 JE ), ) W 20 A Eii@ iamp"ds - 11’ zi ig' ;i i ill ig' ;
H 1shes - . +0. . +U.
P —RIEA G RGP B B AT R EY), 1 Jet St 10.6840.20 2. 1440.55
FEENEEE . MR . Ry . s . 4 BB Halophila oralis ~ -22.75+0.52 1051 £0.50
WEYREY . Wi FATa%, EARRNRS ;ﬁﬁ g;l”‘f}’ﬁe ”T‘i”i;m - ;z 2; *g' i 1(1) ;‘1‘ *g‘ 2‘5‘
/’ K —1 2. — Xﬁ. X P entnic micro: gae - " +U, . +U.
EFI ’ % ﬂ*’l’ﬁi% EKJ E]{M‘%b: [:EAE&KE\'?FE !ﬂ ° /ﬁ‘:qj 4 - 54 Y) Phytoplankton -27.28 £0. 44 6.67 0. 44
TR . AR R VLR B IR R 2 b B 2 j;a VR Zooplankton  —24.22£0.47  8.24 £0.55
. o N " HLEEJB Organic detritus —23.01£0.35  8.68 0. 40
A—F (P>0.05); FIFHEYHARFRNE LEN ) W Bival 1315032 6.84£0.25
gt ivaive - . U, N "
LW EE (P<0.001), XA EES T M HF 18 2% Gastropods Z13.75£0.52  3.55+0.40

HRA R, BAERM, aWiEREEY EZ LN Jet sile -10.71+0.25  2.24£0.45
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Fig. 1 8"C H16°N of food sources for Oreochromis niloticus in different ponds
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