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Food consumption,growth and ecological conversion efficiency of

Thryssa kammalensis ,determined by eggers model in laboratory
SUN Yao, LIU Yong, ZHANG Bo. TANG Qi-Sheng  (Yellow Sea Fisheries Research Institute,
Chinese Academy of Fisheries Science, Qingdao 266071). Acta Ecologica Sinica,2003,23(63:1216~-1221.
Abstract ; Rednose anchovy, Thryssa kammalensis (Bleeker), is a small-size marine pelagic fish species,
feeding mainly on zooplankton. Due to the decline of traditional economic fish resources, the fish species
has become an important fishery resources in the offshore area in the middle and north part of Yellow Sea
in recent years. Studies on its ecological energetics could provide basic data for quantifying dynamic
process of food web and establishing corresponding nutrition dynamic model for the started research
project- “GLOBEC” on the East Sea and Yellow Sea. ‘

Simulated test in laboratory by taking individual fish as study object is the main method of getting fish
energetics parameters at present. This method has the advantages of simplicity, less cost, and easiness of
controlling experiment conditions. Due to the significant differences in the environment conditions between
laboratory and nature, however, the determined parameters are generatly difficult to reflect the actual
situation in nature. In sitw stomach content method is another important kind of methods of geiting the
ecological energetics parameters of fish. As obtaining the basic data is mainly by means of investigating on
the spot, the parameters determined by the methods are relatively close to nature conditions. Among those
methods, hoth Eggers and Elliott-Persson models have been proved to be comparatively more successful.
But so far, because time and quantitative sampling #» site is much difficult . there was little data determined

by this method, Although both of the above-mentioned models have coordinative veracity . Eggers model is
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more maneuverable due to its simplified sampling process.

The ecological energetic parameters of including food cohsumption, growth, and ecological conversion
efficiency were determined in laboratory by using Eggers stomach content method. The results indicated
that: Relationship between the body weight and corresponding empty stomach weight could be described as
W=1.1264 ¢**" 5%, and instantaneous food content in stomach could be calculated by the following
formula 8,=100X% [SW — (InW —0. 1190) /5. 864071/W. Relationship between instantaneous food content
in stomach and corresponding time could be described as S, = 1. 7837¢™ % and instantaneous gastric
evacuation rate could be represented as R, = 0. 2136 gWW/(100g = d), Food consumption could be
calculated, according to Eggers' formula, Cy, = 12.32 + & 47 gWW/{100g « d)or 32.88 + 19.59
k]/(100g * h). Based the determined value of growth( Gy= 0.64 gWW/(100g « d) or 2. 73k] /(100g +
d)). ecological conversion efficiency eould be obtained by the formula E,=5.20% WW or 8. 30% kJ.
Key words:food consumption; growth; ecological conversion efficiency; Thryssa kammalensis
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MAREREL, S0 K E® Y 2500k, WSS H T Ak B IR S RN A S L R &
BAERR B T0CKRMT B R T 20 AERMG #TREMEMARNE BEERAREH
XYR-DEEMERBEFEMNE, SRS EBERATESH R (P-E240C) 05 HENHCEE TE
HAL R 8 B ) (GB/T5009-1996) #1735 .
L2.1 BHAYMEERR HXREEE ST 1K, 00 4 ;8K 24h S BUE , TR 8] I8 B ) 2 3h,



1218 £ &K £ H 23 %

BpE s B REEE A 0BRSS REE RAEWERGE AN ERR ARG HAHEERE
KSsHAEERMERXR MBESRLEARYHNER.
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H# & B Eggers®™ AR D#ATHR

Ci=24 X8 X R, (D

RS H 2ah WERSHCHEA S YRR B SR, IR LB A&k E N & YR AT B R
YAt 5 7 % R4k 22 AR 9 W B ) EA TR R SRR FLA F A $L BB R R, fH.

AAKBGHORN 24d MEXERBIF A B ERME T SH N ENMEAETRERNLE. REH
BEEH B EE . ETEREENT L H A (O RBU,

E, =(C,/ G X 100% (2)
: ER 0r 1018 —0—-10.24
21 FmEmELCAR gk 2R =i
HRBREEENAGEP IR AL HR R g sl
#1. A
2.2 HEGTH % 5|
SREBETAHRMNTERIE L, HF.BRE LK 0 - . : Tt
W SR ERBAETRIAFFREERA 5B O Time
BHmEaRAAETE,EEX 12,00 f1 20.00, K
WAEAEMBES TRENE, FHRANRLEL Bl BB H B
5 B 44 1 2% M 48 D Bh RS 8 Fig. 1 Diel feeding rhythm of T kammalensis
21 FREEZHALCENEREWNELAR
Table 1 Chemical composition of Thryssa kammalensis and food in digestive tract
BE Total KK Total ﬁﬂjﬁ Fa Ash HAEE
EHFA Species Vot %) Nk W) f‘lﬁﬁ DW) (Bi.ﬂﬁnwt) O oW B
A MR Thryssa kammalensis 77, 69 10. 72 41. 89 67. 00 8. 06 15. 58 19. 00
& BEh ik Artemia nauplii 85, 09 8. 83 51,90 55.18 9. 48 9. 90 17. 90

DW &+ E Dry weight

2.3 BEAERKEEER
ME 2 W AR EEREFAEN . FAEANBRXBERF AR RE METHUERAEL,
BEEmERBSESREXN.AERAEEERA LABR LRAR. SR RESREAM . FEE
KHEHA BB, BRNECAXNTREEE. AECNFEP AREASARMEKEEARXE
FwA AL,
2.4 BEARSSHEEERNERXR
MNEITR ABENBREGSHAETRNEEXETAIHERRHMELE B L.
W = 1.1264 > 590°5% BRI = 0.6959, df = 49,P < 0.01 (3)
L = 5.2452 V90 5W B2 — 0.4866, df = 49,P < 0.01 (4)
W HEE (), L HEK em) ESW R ibiEER. KE ARSEHAERRZFIEIERE
EREAR ARGAENHLENMEAKEREE Bt EWE AR BRAER 2 HAERNSTY
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Fig. 2 The change of food consumption, body weight and growth at different growth periods

B (g/100g WW) . HELAREH.

Si = 100 X (SW(ESW)/W = 100 X [SW — (InW — 0.1190)/5. 86401/W (5)
HobLS MR 2 WAEN SR SW S HLERR. W HikE,
2.5 HEEEAMNE 22 FRAEMATEONNSN

HEEMHEERZNE 2, AUBE RSS2 Table2 Observed evacuation rate at different
o8 B Yy IR B & B 5 BT X R A 3 6T 4R [ 05 4y Samipling time

Hfﬁﬁ%@]ﬁ%‘Zl‘ﬂE‘JE%?ﬁi’Ei\ﬁ% E‘fﬁ](h) Eﬁ(N"‘lm‘) S+SD
S, = 1. 7837 s (6)  Time Sa:;i‘s”g (eWW/100g) Ins,
(R = 0. 8078,df = 7,P < 0.01) o .10 1.821240. 3414 0.5988
A6 InS, 55 B 3R 60 B LIS 28 #E A IS A g, 1D 5 1. 460340. 8775 0. 3784
! \ 3.0 5 0. 686420, 0508 —0. 3857
ﬂﬂﬂf&@lﬁ?ﬁﬁﬁwﬂﬁﬁﬁﬁﬂ$,Eﬂi’ﬁ#&ﬁ%ﬂ@ﬁﬂ‘f 4.5 5 0.470140. 1811 —0. 7600
HeSH R,= 0.2136 gWW/(100g + d). 8.0 5 0.73304-0. 4022 —0. 3147
7.5 5 0. 63004 0. 6148 —0. 4780
2.6 AERERMEH 60 ; A o
BEALTRPAFMNPFARERSHLE 240 F 5 0.118240. 1017 —2. 0422
HEYIROTHE. R LR Es Bl 12.0 5 o —

THR . Eggers AR (DI RBELKMBF R

BEIBREREWNE D, AR 1M EAFREREN AW ROEKS SR/ H 85.00 ¥, EEE N

17.90 kJ/gDW, MR R B LU R EREEAPU R TN EAE I LR PN ESAFTER C. = 1232+

8. 47gWW/(100g - d) 2% 32. 88 £15. 58 k]/(100g - d); th FTHE FRARIE T HFMBBETURBELHE

MU —RAAREERKAEEE.

17 HEKBRAESHENE
HAAEEREERRNEY M EERAT SR AHTREEEMF TER &2 RMNLERT

AR EgER. 0.
W,aw = 0. 0158t + 2.1752,R? = 0.9855,df = 3,P <C 0. 01
8 10 23 FASERSECHEAETHRPESATVEAAE
6 . 8 Table 3 Daily average contents in stomach and daily
*
§4 W 6 E ration
- 4 - H #7 KE (LS S+5D Ca
2 . L4 2 Date Body weight (g WW/ (g WW/
0 . A It (D/M) (g WW) 100g) 100g » d)
0.06 6.12 0.18 0.24 18/10 2,37 + 0.46 0.87 + 0.86 4. 44

ESH(g) 24710 2.38 + 0.61 2.83 + 2.01 14. 50

30/10 2.44+0.32 1.32 4+ 1.31 6.79
5/11 2.58 £ 0.52 4.52 £ 2.02 23.18
11/11 2.64 + 0.62 2.67 £ 1.96 12.70

B3 KE.AKSTHAEZANXE
Fig. 3 Relationship between body weight or length and

the weight of empty stomach
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HiEARRBABERNTIHEERE G, =0. 64gWW/(100g « d)—15 2. 73k]/(100g - d)., HTE
HARBHNTHAEAEMTHALAERRE. BAOR W TRBHLEESEHUE £g = 5.20% WWEK
8.30% kJ.

3 it

3.1 HGEAYEERATREEETFSREAY LRNERE S, EBY Eggers HEHEANFRES
FHRERRMARE AL BERNIRRR, XM AT TR Eliott-Persson HELE G HAAHR A
EAHBEAYRNAE, HSRNEERET A EERE; Boisclair § Legget! il i WP R AR,
FRAEDAERSHERE. ATFERENSHT Fegers BRI EARAEREENED EARHAT E
BRENE, RS THER T FRERN TR AFSEERETHEG TS TRESFRA KESH
FEPEKA.

3.2 CuilMKIEX EH % Phorinus phoxinus IR R BB TAXEKRAESY B . ERDAZRE
B S R AR (I — B S AR A D R O M R R e R, TR
BRI EEDASRM AR A EER AXFAERERFEZHERELTS NEEERHBA
b AW EEY, XN EET I ENERERNAERMERE L. RESHTRARRE RE
EFEERTHTG R B RN EREFELAAE N E HERYEEEEER.

3.3 AXEHSFAERERE AR ET HES RERER SN HihE AINERE . HL
RO e R Do) o iR RE Tobling @ A i T A B E R RMBEE A B REBERR
BFBERE/N. DR E S MR, T ERSE R EE SRR Persson™ 1 Elliot™*
M HHERERN XN EYOERFBE S, FAEE.FEH (Clupenodon punctatus) . Efi
(Thryssa kammadensis) H /N8 (Hyporhamphus sajorD) B EH EBEHFARN BT EEAL, h TX
BaEN BT RERANEE A R ENNEEN AR ER R BN ER R RS
R, NSRS RERT AR ARENEH s E R BEFRRENTREMENHEAX
THHTH-BHE.

34 BENEYERRE—MN 10%~0%HBEEH2 5, RFRPHBEFBRRMNE SRR
Eg — 5.20%WW a8 8. 302 kI, fIXF — i fa 3¢ fr Yy 3% B WO B9 1K BR L 3T BB (Acanthopagrus schlegeli) (B
#E (sebastes schlegeli) S HAEMMRLERENET NEASTREGAR, RO REFRAEIR
BERFEHEUABRERREFFERT S A HEHASEERNE-REEN 1L AHBERLN
EATEE, TEE R EETREE [1~27 O, B FALRRE G TR AR AE TR T W,
MEESHERENEERET -RaRERAER TS EREERERX.
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