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ME. L CBEXIEERMRELTRITE KBNS (Petecbagrus vachell )W R BAEALRATR.
F 2000 E 12 BB 2000 FE 10 ARG .0 HF XA KRG KES MTHARAREINFET 1L RBE
K 47.60~165.30g) KPR . HE.XHBE KEFTVNREHR BEHERAZ 10 B ERBMRMERE N 14
BEN20R, METXI0MEANaELraR SATHEREE A AKNLFERSERER
HOTHEHR UBAAICRIEBRAGAXRMEEHNTHEARBUEEMERN. TREGREN . F6H
RAEREEHNSINS TYRSRABHSRERENELHEXXR A FEHEAKEESEANER
FHESEORABZAMAHXXEZIFBEESE RAGHEREEIRESZ XAY KRHEE MK EEHR
AMERFESKISBROUEEENAMELR. B 10 MEESENGERFEE I/ HNERTY
FERD.YBWOMALEAFBAHFESHANCOVA) T EM s PREEANBPEFBRESHEN—
ANARFBENTFNEHAKERER(EONBEE . E,=—4.33+0.408D. B MHELXE 55 XHUER
KEMANMHAFBEHA-PAA T BENMUSAAKTEEANNERFEFF(EORNRE . E =
~3.094+0.395D. Mt AW EREEF EOMWNMBER B .E.=—3.16 + 0. 381D, @ittt EHW . &
MENRYABSEENTENS 28 ~14.3% (BWI.SRETHEEIRETERN 30. 5% ~13. 7 %D,
W) BT XBIRENAZHAXMHEMNKWIIEITIR.
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The chemical compositions and models for predicting energy
density in Pelteobagrus vachelli at different seasons

WANG Jun-Hui, XIE Xiao-Jun’  (Institute of Fisheries Sciences. Southwest China Normal University,
Chonggmg 100715.China). Acta Ecologica Sinica . 2003.23(1):122~129.

Abstract; From December. 2000 to October, 2001, 114 specimens of adult Pelteobagrus vachefli . with
body weight of 47. 60~ 165. 30g. were collected in 5 periods. winter. spring., spawning. post-spawning
and autumn. in lower reach of the Jialing River where the reservoir of the Three Gorges Project will
inundate. For each period. the samples were divided according to sex for analysis, i.e. 10 males and 10
females for winter, spring. post-spawning and autumn and 20 males and 14 females for spawning. In the

10 sample groups chemical composition was measured. energy density estimated and the relationship
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between the energy density and the chemical composition analyzed, in order to present the information
about the energetic characteristics of this fish as a baseline for further study on ecological changes in the
species after the project has been completed. The results showed that there was a significantly linear
relationship in each sample between energy density and either dry mass ot lipid content. respectively.
Significantly linear relationships were also noted between energy density and protein content in the autumn
males and in the winter females. and between energy density and ash content in the spring. spawning.
post-spawning and autumn males, and in the post-spawning females. By analysis of covariance
(ANCOVA) on the regression equations. a common equation for the male was developed to predict energy
density (E.. k]/g) with dry mass content {I)) as predictor as following: E == — 4. 33 + 0. 408D, that {or
the female in non-spawning periods, i.e. winter. spring, post-spawning and autumn. as: Ex=—3.09 +
0. 395D, and that for the spawning females as: E =3.16 + 0. 381D. The lipid content of the fish ranged
from 8.72 to 14. 3% based on the body weight and from 30.5 to 43.7% on the dry mass. This lipid
content is higher than that of most reported species.

Key words: Pelteobagrus vachelli : energy densiy; chemical composttion; prediction model; lipid content;

Three Gorges Reservoir
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Bt AFAEESE TAKNEARSIEREEFMAEAEANMEELRABXERENERERAAENR
5. BAR R HKSRAKTENEERYR OECOHE B ARKEEDERREDEIERDN
FEMERE. ARRKILSDEARPHAIBRAN SN CEXERF I REREZRAIT ", Bk
EEH(IBLEE A EROARSHERA . RAEEFHRNEESY AORAK S HERHE
BEKFHEEHRRZ - GAERTFNNEHAEIS . THERX EAREREIRTEMNEER
B, CHMBIREAALXBURARBAERBREFZRFERNIFEINERXR HEUK—5N0E
FREAFERMENATR BIMERFEETMEAY. T FE aEs TERAITHREFBYREMS
Hff‘wﬂ‘_a
T % Wt Peltecbagrus vachelli (Richardson) MME BN REAR . 2T EaHBRERT. KR
ERAKRG—MEHSFAEX URHMRIT=RERKBARNEEN. AXZNAHEYMFRRCH
S MRET Y AR ETHERESENMRAENEAR. AR RET R TEAGER A K
BRI FHITBRNEERNAR ERENEAERFEES U TAKNEEAFHANRHERER .2 7L
AATHRESRIYATREMEAEREFHFTMELY, 55 LFIT =ik TR (2003 F£)/5 B X FRRE
BRESFHENTRREEBREN.

1 PEMAE
1.1 TRANXE ZWRRBERITHIBRMEKEEAMNEA (EFERBMN MO LR

£ . AEEAERBMRERINNEDAIFRESERPEMDPRBTRROTRGOTR 2.

F 2000 4F 12 HE 2001 £ 10 M. A& & KM XME B FE 5 M ERRIIK L SILR
REARE 114 . OM BES MEE 10 DA F 2000 F 12 AGREFNLFRE 20 B HP B
10 B (48.95~129. 60g) JEHE 10 B (47.60~119. 74g)  MHHEREF W H I B 2000 3 A G RENEF
A 20 B H AP 10 B(63.40~117. 90g) . #E#E 10 R (67. 09~ 106. 32¢) MHENMER ZH W R T #:
REDSFE 6 KB MBI E 20 B (69. 40~121.60g) JHEHE 14 B(77.10~117. 60g) fEN ALK
MR EPBEERIAD IV RER 7 ARMEMERE 10 B(72.10~117.80) . 8§ 10 &
(50.40~~143. 00g)AE N A RMAGHEE KA MESBRHI AV . REP 10 A KEHRE 20 R HF
HEPE 10 B (76. 80~165-30g) JMEYE 10 BB (72.00~137. 60g) S TEIR R HEFR NV 1 M.
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FANKEEENEESMHAEARAR (AR X6.25): RARKERE (Z BRI ® € KE
E AR BEREEP ERA WS BESEPFPERGOCISh. BHKFER. B4 BNEENE
W EHMMEXRT 2% . M mMES KK . RHAAMMEE2YUTH 2 MM EENFHRIMELER.

HTRALEYEBETHSBRAR .SK. . ARAXERESTPALZER T HHRALA:
BSRF < 39.5 + BEHE X23.6 (k]/g) HEHEREREE!-, ‘
1.3 KiEL4EAFE FH Excel (97)F! Swatistica(4. XA HITHBENR B RS I 4.
2 £R
2.1 EKHNABEMNULFZFHNSHRER

WET 10 MEFRI1ARBANLEAE. EHEFENE D XE2. B2 . ERAN.EHESAKER
AN TFTYHESEOFIEIN R 31.3.27.7.26.5.27.0 1 32. 5(UB. WH IER S B A EIE 2 5 .
13.5,10.0,10.5.8. 73 M 14. 3 (RB. W ); EHASRMWENHES M H:13.4,13.2,11.8.13. 8 # 13. 7( %
B-W); RAAMIEHBEDHH:3.29.3.39,2.98.3.59. M 3. 34(UB. WL BERFEFERNFEHMHE 25 HM:8. 49,
7.09,6.93.6.70 f18.89(k]/g). ZEHERENEREZN.: ABHXEKANTYESBEZERTEE.
ERMAEASREE. MEF XANAEASE SELAFARZE.URKENEAFEEEXZANTYHES R
MERBIBE. BB SBESEAZENEHLARSTYRIBHELN. ERPEENEARSBAK S
SRHSVEEMNERTFHECAIMEEIAMHANIEH ERAEHEN K SEREER TAFAKERELRY
K&, RENAERFANEREEEEFRTEAEZ XHANAEAGHEANERER . IKESLEL

SZEREE. EHANNXAGIEEFMBEZANERFEALERFRARE.
21 RERMASEHIERER (KI/HOREPEEHR B W)
Table 1 Energy density(k]/g) and chemical composition of (%;B. W body in Pelteobagrus vachelli

W E Lem AR RAERGE ®REBREE THh R B LERD) ¢ 4=l &4y
Samplesize Weight range Energy density Dry mass Lipid Lipid Protein Ash
| 33 Female
*E Winter 10 47.60~119.74 8.49+0.41" 31.3+0. 99 13.5+1.14" 42.7+2.0% 13.44£0.23% 3.29+0.07b
#%  Spring 19 67.09~106.32 7.08+0.31% 27,710.85% 10.0+0.73% 35.9£1.89% 13.2+0.43* 3.3940.12*
YR A Spawning 14 77.10~117.60 6.93+0.39° 26.54+0,99% 10.5+1.01° 38.5+2.61*® 11.840.24"% 2.98+0.07
YW /5 Spent 10 50.40~143.00 6.70+0.58% 27.041.46° 8.73+1.46% 30.3+3.98 13.8+0.14" 3.59+0.13"
K%  Autumn 10 72.00~137.60 8.8940.33* 32.5+0.82* 14.340.80° 43, 7+1.37° 13.7+0.19" 3.3440.11"
5 Male
T Winter 10 48.95~129.60 7.5140.42"™ 29.2+1.07*® 10.941. 13" 36.6+2.7® 13.540.21® 3.51%0,13*
#FE  Spring 10 63.40~117,90 6.78+0.51°% 26.9+1.30" 9.40+1.23% 33.4£3. 7% 13.0+0.36° 3.5640. 08"
AR Spawning 20 69.40~121.60 6.8210.48" 27.2+1.16° 9. 16+1.25° 31.14£3.15% 13.6£0.16 3.48+0.09"
¥ W Spent 10 72.10~117.80 6.744£0.4%% 27.3+1.02% 8,72+1.20" 30.7+3.94% 14,040, 24" 3.6240.21°
BcFE  Autumn 10 76.30~165.30 8.6940.42* 32.140,97* 13.54+1,28" 41.5+2.13* 14.3+0.24* 3.22+0.11°

x EE{H + R 1R The data were expressed as Mean +8E: = » B iR F AR LITMBARTERS B ¥ (p<<0.05)

The values with different upper script in the same item indicate there were significant difference between them (p<C0. 05)

HHRAEREPE DX F ES XN . EAGHKEEEAN TR I RBRNEHMBET I K. 20.2,
26.9.27.2.27.3 1 32. 1(%B. W), IBlF S M FH{E 5 H K:10.9.9-40,9.16.8. 72 1 13. 5(%B. W) . &
HRS B EESINH:13.5.13.0.13.6.14.0 M 14.3 (%YB. WY, KO SR THEH K. 3.51.
3.56.3.48.3.62 M1 3. 22(%B. W)  RER A LA D9 KN .7.51.6.78.6.82.6.74 f1 8. 69 (kl/g). £ &
HERBHERRZT . KEEFAN TR SRR BENE TES . EANAKES IEFH IR . MA
 FEXAMAEARABREFEBAZANTORIBENERYARE. BV RESBELIZENTL
BEESTYRSEHEN. KEHARNEOAR AR . EENETLAEZ . EFNEAYIE4NER.HE
EFREANEARABRLEBERTEASHESARNIR . XAGHEELAN KT I REER THKEEFTHNIR. &
FHANEREESERTEEZ. XU ERAS IR . MAEZ. BFE.XANMAXALT 1 BEERPFZH
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MEREFKNERHARE,
2.2 RKENSAKEREROHMKY
DERKESAEREEVAETR AU TR EHIR. ZFARSEAKIZRIAEHR

(XVHATEHRETER A2

Y =a+ bX (1)
SRR (R DREARBREENSNESTYRABAEH IREBEMERMXXR L EHIENKE
BUREANERFNESEHRARZMMNAHXERAN XS KHEMHEREEIRES KAH. NAE

EHREBUEINERFESK»SBLEREFNAMEXXE,
N2 EEANMASANERER Y .LI/OANERTHE. B . RAR . EKINIRX, 0B WIRHEXXR
Table 2 Relationship between energy density (Y .kJ/g) and coctents of dry mass, lipid. protein or ash (X,0B. W),

respevtively, in the body of Pelteobagrus vachelli

. 4 M _ Y=utbr ) ) B
tem Sample F- i Dry mass AE Ry Lipid & H i Protein K 4 Ash
sS1Zz¢8
i b r a b r i & r a b r

W B - -
ZF; 10 —4.48 0.415 0.993 " 3.63 0.360 0.996°° 25.71 —1.29 0.703" " — — -~
HE S 10 —2.77 0,356 ¢.963*" 3.02 0.405 0,945°° — — — - — -
*HA 14 —3.16 0.380 0.981** 2.98 0.377 0.990** — ~ — — — —
®HES 1o —4.03 0.398 0.997** 3.23 0.398 0.999"" — — — 17.7 —3.07 0.701"*
BE 10 —4.02 0.397 0.992*"  3.06 0,408 ©0.991%° — —~ — — —
Y
F- 10 —3.75 0.386 0.985* " 3.47 0.370 0.996"° — — — — — —
5F 10 —3.72 0.3%0 0,895~ 2,95 0.407 0.986" " — - - 26.5 —5.54 0,819 *
WHN 20 --4.37 0,411 0.997** 3.31 0.383 0.997"" — — — 20.5 —3.94 0.702*"
WHET 10 —6.34 0,479 0.994**  3.43 0.380 0.994*" — — — 14.2 —2.05 0.874"°
BE- 10 —5.18 0.432 0.999°* 3.94 0,352 0.998°* 29.9 —1.49 0.858" " —19.7-—3.44 0.875""

T Female : @ Winter ; @)Spring ; @) Spawning + & Spent ; @ Autamn : @ Winter s BiMale ;s B'Spring ; 10Spawning ; 10Spent ;
A4 Autumn » x H<70. 01

BTEHERHER.EVHETE ARFENHETEY OARARTH I ESH . ZAFTREHA
AR NEREESTYRSBVMXEXEZEEERW (F=4.706.P<00.08) B ARSI B EANY
kG EAEA, EEEASIEERA.SHURTHFELH RAFTREBREWHL S H5 5
BEWWF=7. 445, p<0. 0D, MM B s AL B ERW(F=2.119.p>0. 05 AT HEE S A FK
AR EEERO A RARMEIE(—4. 3 BANEEFEOERIUTHRSIRO BN LKER
SEfuaEREEEINTRMRRY.

E,=—4.33+0.408D r = 0.993"" (2)

WMHR S A ERGHIESFEREY UL £ EREFNKERAMERERE S TR I E/MM
XYY AL EWMWP(F=0.886,p>> 0.05) MM KEPESERF = 6.86.p<C.05) FKHPHSTEKEBHSF
FRERM(F=18.2,p<0.05) AWML E 55 KRS MK EREFPRUMLAIBIFREO.390 K
AT BRIEC—3. ONBIP FRCIERFMMIEEHA B aKEREFE (L) HMEN.

Ey=— 3.09 + 0.395D r = 0.893"" (3)
PR ARMDAMERPBAGERERSEECEONTEMRNAU A ZREAL —EMQRIETEGE 3.
E.=— 316+ 0.381D r = 0.981"" (4)

3 it
3.1 HEKBERFEAVHRMER

ERHEREERALPARPIMEHARER . THER. REFRELAA EEHRET. . B4
W2 B LB ENHRERESS], Hi Weatherley Gl 1, IR LU G AR B T W E B IRLE
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Table 3 Dry mass contents ( % B. W. ) and lipid contents of bodies in different fishes

% T OKE W MR T  BRB) ABMQ2) B X
Species Age Weight Sex Sample condition Dry mass Lipid Lipid Data source
Mstus B 1 Adult [27]
HArDpLeries M Tt Female X ZF Winter 22.91 3. 38 14. 75
¥ % Spring 22.01 2,39 10. 86
N %F Summer 23. 87 5. 47 22.92
B+ Male X % Winter 22.5 3. 05 13. 56
¥ ¥ Spring 21. 15 1. 31 6.19
¥ F Summer 24. 8 5.78 23.3)
Nilurus K Adult [17]
meridionalis Mt Male 23.68 4. 57 19. 30
M1 Female 24. 54 4. 86 19. 80
% Juvenile ARBEKF 21. 71 2. 35 10. 82
At different RL "
LR At starvation 18. 29 . 74 4. 05
Silrurus B Adult [19]
meridionalis Bt Male Y B Prespawning 24. 85 3. 24 13.04
W5 Spent 22.5 6. 02 26. 76
Mt Female ¥ H A Prespawning 22.5 3.71 16. 49
RIS Spent 22.5 2.54 11. 29
Niniperca Zh 1 Juvenile 28 ( [26]
chuats: %1 B 4 control 27.17 2. 54 9, 35
0% RL 25. 27 2.23 R. 82
1% RI 25.4 2.19 8. 62
2% RIL 25. 85 2. 78 10. 75
4% RL 28. 36 3.7 13. 05
X Max 27. 57 4. 44 16. 10
Chunnu #Z1f Juvenile 28 C [26]
ar s %t B #H Control 25. 58 1. 49 5. 82
0% RL 23.57 1 4. 24
1% RL 24,9 1. 01 4. 06
2% RIL 25, 74 1. 54 5. 98
4% RL 25. 82 1. 56 6. 04
B X Max RL 26. 68 I. 85 7. 31
Salmo truta - B Adult [15]
2+ 2+ vears 26. 6 5.4 20. 30
3+ 8 3+ vears 26. 4 5.2 19, 70
4+% 4+ years 25.9 5.2 20. 08
=5+ 8 224 + years 25.5" 4.5 i7. 65
Salvelinus R Adult [28]
al prnus B Male 5. 94
M1+ Female 6.49
14 Juvenile
HBHE Male 9. 57
M ¥E Femal) 11. 31
Salvelinus W Adult [20]
Intinalis 1 Male ¥ i A Prespawning 2. 89
¥ M5 Spent 1.22
BEE Female % # B Prespawning 3.19
)5 Spent 1. 84
Scophthalmits 4h 8 Juvenile [29]
AT NS 8C 25, 48 6. 2 24. 33
11 ¢ 25. 46 6. 03 23. 68
14C 25. 81 5. 89 22. 82
* 17 C 25. 67 a., 72 22. 28
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%%k 3
20 C 24, 37 4.7 19. 29
%t 40 Control 25. 5 5. 59 21.92
Acrpenser .2 g {30]
transmontanis Juvenile, 2. 4g %1 B8 #H Control 14. 4 2.6 18. 06
nii RL 11. 8 0. 9 7.63
2% RI. 12. 2 0.9 7. 38
1% RI. 12.7 i 7. 87
6% RIL 13.2 1.2 9. 09
8% RL 14 i.3 9. 29
Max RL 16. 2 3 18. 52
.11, 1g
Juvenile. 11. 1g T} BB 4 Control 19. 8 8.1 25.76
0% RL 17.2 2.9 16. 86
2% RL 18. 1 3.2 17. 68
4% RL i8. 6 3. 6 19. 35
6% RIL 18. 9 3.8 20, 11
8% RIL 18. 7 3.7 18. 79
Max RI. 19.5 4,5 23. 08
ﬁ]ﬂ v22. SE
Juvenile. 22. 5g %4 A4 Control 22.6 7.5 33.19
0% RL 21.3 5.9 27.70
29 RL 20. 5 5.1 24, 8%
4% RL 20. 3 5.2 25. 62
6% RL 22. 1 6.5 29, 41
Max RL 22.5 6.7 25,78
Boreogadus
sardd 4 Juvenile 21.76 5.39 24. 77 r31}
A Adult
B TE Male 24. 54 8. 43 34. 35
M+t Female 24, 89 8. 14 32. 70

» RLL &K (Y%B. W)iRation level (%4B. W; (1) {7 g8 B T 77 IL In percentage of wet boy weight; (2} & {if
X+ ®'H 5+ i In percentage of dry boy weight

AXXEREFRAGAARMELENFERHEN A AGERERSEARSBOAL LR
KB E MER —ERHAARABEE T TR BN S 8550 &% 5%
£ ARRMERLER (B . AEANANTYRSBENEYSENNSHEEEFEREEN
FHREXR, AREREEREMFARRSF FORS RO EHRM L, THERHEMR/ . RILRE
A R EHEFETHEGTNALR, CHOMRAOEZYAAKN TYRSEYETRANEERES
FRAEBESTS, BMARREA T RSB VA TR T HMGEEENER,

ARREASTREMRSHEBI MR AN ARABANEREES TYRAROBELLER
AR EMBW. MYBagtA - XN ELLEAEBEME W, HIERs MEARBRAFBE RN
AN ROERIBERANERERETAMERN. h 20T XA REAREMESE ZHEE
EEAHEEEGTEENMW AMET S — SRR E EE ERGHKSHERAW L @0
A RS RR ()HE Y 35 WA 0 M R O 0 T OSSR T LA O M A A A 0 [ U R A O B
b M B A ) N B ()

WIRAHB D ENE RO RER MR EE S TYRSRERRANA S RENRER
AMHEER TR ERRREMENZANEELRARASENRE, EHR BN GELTEER
B A TFREMMAEENR BLFAAMNSYRARGEREEN. KM EEEAEEPOB%RN
RIENBFBEERRKENAAKN SRR EB TRIMANTA " HERTERIEFEARNEK
B MR AN, B EEEM SRR T — R ERR > SR TR EE
MTYREUNERE R TRBENARS XA RN HELRASENYE. B, RERHERA
MRS RA R RIS —ENEER,

- |-g .
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3.2 RKENAMNENRSTR
SR A R e Rk T EN SR MEREEYHZ . AR SRR —HR2GE

E%Rﬁﬁ%%%ﬁﬁzﬂﬁ%%Wﬁi%ﬁ&ﬁﬁﬂ%%%%ﬁﬁ%%ﬁﬂk%%%mm~ﬁ%ﬁ
ﬁﬁﬁ%ﬁﬁﬁﬁﬁ%%%ﬁ@%%ﬂﬁ%m“h—ﬁ%ﬁﬁ%%ﬂ%%ﬁﬁﬁ*i%%%i%ﬁdﬁa
R E] AR R A B R BI TSR U, R LR Rk kYl 4ok k! AR - ¥ NGE 2
(L BE I B B R A B R = B (E R P RE NS R ) R YE RS (A IR B B LA B AR T A RE 3R B SH B AF
B RSB & RS L B EIFIA M RS, R WL IER R IT R B A BE SFRENBEERIR,

AFRNERRY. LRENG 0N FANAERRHARSRENEREN 8720~ 14.3%
(B.WH. FHEH 10.9% . KRXFEHTXMBEN 10FEH 7 THENIEHSBOER SRRUCGE
KRN SRS AET S L ERR 0. 74%~11. 31% (B. W), FHEN 4. 0205 . K P 65
BEAMMBENT S 2% (REEBalHSETHEAOTR) . S REFEMN97.0% . RKANEA 10 THEXR
gk HEN SR SAETYRE LA TEN 30.5%~43.7 % (D. W) FI{HN 36. 550 H i AXKR
590 MEARIEH ST EASBRE LN EBN 4.05% ~34.35% (D. W), FH{ENA 17.09% HF 57 1
HAMEBE ST 0. 5% (REENaZEFTERA TR, 2R/M 96.6% . M EBBEH LS
Y RBRERFNAAETSRELEEANSARBSBEFAHERSAKXKTOREN A L. HOEHN
EMEHTEPD FTLRERENAHNOEHARMOVFEE ATEALRABKTRLRREMBMANE LR,
Mgk 2 QIUELABEANEBYSERTFRARENARVETEO TR . ALTHRIKKNE HIKH
S BERE TERAEZE,

EHEAERTENSED R - AKANGAKNIESRBAHAARKENAAEAR & EE
BEEHEN. AEREARAEHER AIEEAR Y HHAMSYEEEEEZ VRN ELEED. X B H
BERIFEBNIRHSERBREMA KRB TRE. EREBATEHAE D AHRYLKEMED . E
AEEE M AR RN ERSIIN 122 #1204 § . B0AE M S HXB 1. 22 f1 2. 04
E.HEKAKEFRHETE Y MALRHBPHAITEELTHESAFER., TEFAFALKENAR
REANHEEEDINBEAER FNERR L Ak EadkgB WS PRAUARE MR ER (Surplus
energy) WBURASH S HARE4RAMGTEEZNRRRASTUMRHERRARRE.
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