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e40.1755(t+0.5690)]; W‘ = 7310)( [1 - e—0.1755(:+0‘.5690)]3.0197' #ﬁ%ﬁ:]é%t%ﬁ 0 5232’ E %
FETHE N 0.3049, EFELER 0.2182 B LS FHWHEREA B/ N EERBEH LR E
WIRBMBEAHMER, BEREGREEFERYHERE F=0.40 &N EEER ;. =4,
XEiE 38, FEIT, BAFEETE, BFY
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1 #MN5HE
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HMAATHIEEA 507 BB HEAR FER G EM HIM MBS . FE RS A B L
k. 121:19: HE, KIFSME TR S s KR Mg AR R I REZEEMEUT
B—THRIEEBA S-10 FATEREE MR FERYRSIHCRHERANREM
Bk K REU KNS AEETENEFR, PR SER RRITR S
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2.1 HEEN

2.1.1 &Kk hEkPhESF S07TEBRAHERECHEREY . WHENESEH T
- I AN HEAREAR, UG I HHIRK, SEKS RN 34.71%, KKERIT.V
MV, 255 BB 19.30% .18.54 % F 14.79% ; VIF LA L AMEE D, B Ho B H

BB XS 1999-11-01; B EXI 1999.12-21
ESMB ERAA"HBBEMH (96-008-02-03) %L
EEMN DHR1968 ), B, MEEA A WL, 0. L Em FEERS S8 BT AE.
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BRI 4.94%, B MENERE 1% 6 TR aEmEE, T®aERkyhins
B R 7.5%, HEADT 0 VIV AV 8 & 27 RE R M 3R, (LR
VIR VI S5 s % 2 o, O £ 1) B IR T HEFR (R 1)
Rl BRTHLWOFRANR
Tab.1 Age composition of Channa argus in Liangzi Lake

FER A Age groups 1 il [ I\ Vv Vi M Vi AR Sample size
M RAEE Amount 22 53 91 45 45 6 3 1 266
Female  E4}H Percentage 8.27 19.92 34.20 16.92 16.92 2.26 1.13 0.38 100
M A Amount 16 46 85 49 30 5 6 4 241
Male B4 I Percentage 6.64 19.09 35.27 20.33 12.45 2.07 2.49 1.66 100
it 543 Amount 38 99 176 94 75 11 9 5 507
Total  H4+H Percentage 7.50 19.53 34.70 18.54 14.79 2.17 1.78 0.99 100

BRI ARETER N 13.0 - 67. 5cm, U4 31 — 53cm 0%, R K TEE A A&
R B KA 80.67% KM R EILE M 28.5 - 4870g, EE AR TE 2700g LT, LA
350 — 1750g o , AR ETE B N A A S IR SR 73.96% .

2.1.2 AKEHE ¥ 652 BWRAHEEK lom AESE, BESELHEK (L, cm) KA
N 8812 (S, mm) RABEK S8EH LR IT RN,
L =2.7683 + 9.0184S r = 0.9687
B ERREFHRWBRETFHEEK, 5EERANTNEK -HFITE 2.
®2 BMBRHTYGBE

Tab.2  Body length of back calculation of Channa argus at various ages.

ERH S (em) JBE A (em) Back calculation body length
FEA 4L Samples
Age groups Body length l, l; I A ls ls {7 lg
I 21.2 19.7 38
il 31.8 20.0 30.0 99
il 37.6 19.8 30.5 36.6 176
v 45.2 19.9 30.3 36.6 44.3 94
\ 51.6 19.6 30.4 36.6 44.3 50.8 75
V 55.6 19.8 30.3 37.0 44.7 50.9 55.3 11
Vi 59.4 19.5 30.1 36.3 44.3 50.6 55.9 59.9 9
Vi 62.9 19.9 30.2 36.3 44.6 51.1 57.1 61.2 63.1 5
LT3 Weighted average 19.8 30.5 36.6 44.3 50.8 55.9 60.4 63.1 507

2.1.3 hkH5%FaHx 4 W72 %&ﬁ%*ﬁ%t’:ﬁ%ﬁ%%?‘éﬁé&%,ﬁmm w
=al®(W AR E, L AEK)FEZ BEREHAE 1om BEA 4, BOFHESHY @ EEE
i, SRR K AEEAEXAWT .
W = 0.01261307 n =672, r = 0.9897
ERMMHXEEY - BT, FREESERMEXELZE . N EANTIEE » A% T
3, AES KRNI ELR AR, BT SRAKAER(E ).
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Fig.1 Relationship between body and body length of Channa argus
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2.1.4 Ak7EpEKkE BHTEHEEESEKMIIFEILER, %A von Bertalanffy
HR IS M A K RIS SR K, F Allen(1966) B 8t 32 7 i1 8
H &S, I it Ford HEY), K18 L., 1 & ;%85 Al Beverton 10K 8 ty, TG %&
BRMT . ARSH E=0.1755, b K AR EFFEHFER o= —0.5690, # i k
£ Lo =81.03cm, iT{AE W, =7310g.
BRI RN,
L, — 81.03[1 . e—0.1755(t+0.5690)]
Wl - 7310[1 _ e—-0.1755(l+0.5690)]3.0197
MEL1I2TEH, KKEAENERENRBHEZ HAEEEER (KK 1=0.892,<
to.05=2.365,p>0.05: K &E.1=0.054, <1495 =2.365,p>0.05). % 8 Von Bertallanffy
AR ERERSRTH S8 E RN,

6000 ~ 80

4 70
= I B {60 E
g =t
Eo 4000 {50 Eo
4 | 3
> 3000F a0 2
;§ 2000 A 1 30 §
e 20 ¥
¥ T ®

1000 {10

0 1 1 1 1 1 1 il 1 1 1 0

1 2 3 4 5 6 7 8 9 10 11 12
W year

2 SHEEA)MERBYEKEK
Fig.2 Growth curve of body weight and body length of Channa argus



594 X £ £ ¥ ¥ it 23 %

A KMEENAERMEARLE 2. ARAKBERNRE S, i EARK, IEH
EERAEMTMASH G TEHLE AEEKMEVEER ORI KR S B2, 5 545
BN 5.69a, B SR E K 2148g.

2.2 FETHEM
2.2.1 RAOBHBFEMA AR 1B, BT SEEKEEATE 3 BFH IS MK
ARG, FEEHEL =3,
222 AERREIRECE HWRIXCENFERE, XERABMHE R & LT
B OBEER, RIGEHEFEHEDS . Tobson fl Chapman #:12) 2 717 (248 3.4.5.
6.7 1 8 W4T AIFRAS A 0.1.2.3.4 F1 5 &, HAHNIEEHN Ny N{. N, N3N, 1 N;.
T = N, +2N, +3N; + 4N, + 5Ns = 338
N = Ny+ N;+Ny+ N3+ Ny, + Ny =370

MESHFERS=T/(N+T-1)=0.4781, #%#iR 6= VY S(1- S)?/N=0.0188

FERFEEIS% A FX[H:0.4405< 5<0.5157, FERIFET-H 95% W[ {FX|a]:0.4843
< p<0.5595; FRILT-E o =1-S=0.5219, FRIWT-FZH Z= - InS=0.7379.

BRI R (1918) ). KIBR ERAMB R S ER WX R

N, = Nge M.
A Ny B AR E (a BET 08, M AR . ENETFERE, U M
NERRTC AP EHE R RRIMAZ £7R:
Z = (lnN,c - lnN,mAl)/(tm - 1) ~¢]

RF N, FEHEE o A ERY B (176), ¢, WEBHRYBKFREB®), N, -1 K
W ¢, - 1 MK RE9). TR, Z=(n176 - in9)/(7-3)=0.7433. 1] . FE 5 75
JEE S=e7=0.4754, FBIT-E ¢g=1-¢ *=0.5245.
MU EHBEREE, AR FETTENESR T RER K KERIERETE Y
S #1 ¢ {E7F Robson fl Chapman T B HWELFE TR 5% A ER AN, B R _F
BT HEBERTH SEELIETRE Z=0.7406, ERIFIEX S=0.4768, FHFET-F
@ =0.5232.
223 BHAKRRTEABHBHACE RIENMAEKEE ¢ TUBERENMEARE
EHy, BIBE1983) PR HEM T REAR.
ty = 3/k + tg
BT L8 =0.1755, to= — 0.5690, A EX T EW ¢,~16 4.
REFHBERBEMFERTIEERE N, = Noe ™, B 16 B 1E 5 1000 MR B RER, R
& M= (In1000~1n1)/16=0.4317, W BRI T=F D= (M/2Z) X ¢ =0.3049.
FEWFERTRY F=2-M=0.3089, WEMBILT-EK f=(F/Z) X ¢=0.2182.
2.3 BRAREZEHERIT
2.3.1 #HPFMBREGYH BREGMMATFHEOREERESN, BaaBHHEGR
FELEMBHFEL TR EH R RS T HELDI B/ METHER G @y ge ™ g
R = Nge M.,
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KM AERFETRE, ¢ NERER.

WENMEB C=RX[F/(F+M)],RF F IHETLT-RZH.

BRER Y=CW, X W ANMTHER, MEPHERE W o S BRENMEE
BT ERE D) WERRU S HSFEMMEE, KHHEARRS.

W = (D) Nye™® x W,)/ D Noe
B No=1000 &, 43 %ILA F=0.10,0.20,0.31,0.40,0.50 X% . =1,2,3,4,5,6 i8R A L
XN HREFRHREMEHER THEKE(Y, k), BRI ARITUFE, ER—
EHERT, B REHEBENHATMES . E5HMERE TRERKBKENE/D
WHEBHR =3 L. X5RTHERERAREMATY.
#3 WmEMaRRHEN
Tab.3 The fishing effect on the catch (kg)

WEREF HIMER to(year) First fishing year
Fishing intensity I | | I\ \ Vi
0.10 50.03 59.50 61.66 57.32 49.14 39.66
0.20 84.22 100.17 103.80 96.50 82.72 51.55
0.31 111.19 132.24 137.03 127.39 109.20 68.06
0.40 127.19 152.16 157.68 146.59 125.66 78.31
0.50 142.76 169.78 175.95 163.57 140.21 87.38
0.60 154.71 184.00 190.67 177.25 151.95 94.70

2.3.2 WHMARKENYH EFRERE-HAHEEREART, B N,=1000 &, K
N, #7571 BB OEE, tERBER ¢, =2, FIEERN S, W 2 U LA AR
DFFIER S W/, 2 U Btk Ay,

A= N;S+ NS+ NS+ NS+
KA. S=e M P MRRMHHRE F RAREHER . B2 B U LREORER
AEE. 47 F=0.10,0.20,0.31,0.40,0.50,:.=1,2,3,4,5,6 it B A {H(F 4).

x4 BEMEBEARAER
Tab.4  Fishing effect on the population quantity

WERE F B HEE 1o(year) First fishing year
Fishing intensity 1 [[ Jiig N \Y% Vi
0.10 780 922 1090 1210 1272 1342
0.20 581 758 989 1143 1234 1333
0.31 422 615 899 1091 1217 1324
0.40 330 526 841 1057 1199 1317
0.50 253 449 790 1023 1181 1310

AFRATURS, £ CHHBRET, BRMM R REEEHERMYIE—E
AR SRR T, T AR X B0 R B A B 5 R 19 38 T O
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2.3.3 WHEMAABRKFREEMNGYH KFXMFBENERBENEREHNSEFER
FhEE AT B A M ER SR AEEN ERITAE, B S8 1 8BRE KRR
2 14 849% LA EIRFIHEALB, 3 $ LA LA A B2 BiZLL 1000 BIE DA —

AMEREHBEER, HARI N, = No(1-D) FIN, = No(1- o) 7B HERFF &

FEE AN 32 3 5 S W SRR 7R B B AR b B R AW EE B S LB R (GR S (10).

MK S K MERTUUES, F B aTpy BT, PN I % &t i)
B135.7% LA 50.9%, M AEEH TR, N, V#fasild 20.5%FM 14.2% TR
13.8% 1 6.5% , L HBHAMFR LM MU T M AN, 35 80%.

£S5 RFRMEDFIIBRGHFERILARILR~IN"

Tab.S The ratio of age groups and the comparative fecundity in spawning stock of Unexploited population

U4 Age groups 1 it il N A
X ¥ Relative quantity 695 483 336 233 162
BB HH (%) Ratio of matured individuals 0 84 100 100 100
A X AR Relative quantity of matured individuals 0 406 336 233 162
A 5 S BB (%) Maturity/Spawning stock 0 35.7 29.6 20.5 14.2
T2 24 B 11 (10% eggs) Average absolute fecundity 0 1.41 1.98 2.45 2.98
H B =50 77 (10* eggs) Comparative fecundity 0 50.3 58.6 50.2 42.3
W37 801 (% ) Percentage of Comparative fecundity 0 25.0 29.1 24.9 21.0

*HMRFET-HE D =0.3049, Natural mortality D =0.3049

F o REHBEEHED IR ENFRIEOIR SRS

Tab.6 The ratio of age groups and the comparative fecundity in spawning stock after the effect fishing on population

EWEH Age groups I I il v V
B Relative quantity 695 483 230 110 52
L34 BB ( % Y Ratio of maturity 0 84 100 100 100
5 R BELE Relative quantity of maturity 0 406 230 110 52
BB B (%) Maturity/Spawning stock 0 50.9 28.8 13.8 6.5
H B =0 7 (10° eggs) Comparative fecundity 0 71.7 57.1 33.8 19.4
b 82 7= 57 1 ( % ) Percentage of Comparative fecundity 0 39.4 31.4 15.6 10.7

"AE BIETTH =0.5232, Total mortality ¢=0.5232

HT R IR TE SR B P A YE BT, R Hickling" > B 7 353+ B T Ho AR
SRS, AT EL BN D A, EARTF A MR PR EEFRNREART - VI, SR
B e Ear, e TR REIE 29 1%  MECH AR EZFEMABURARI .

M, Hb O #s A 39.4%.

METTEN, ERFRZFMEED, FBE TR AREK(S.6%), LT HTiKk
(40.4% ). MEZFMP WG, F=INBEE P4 FTEREEK(55.5% ), ZFRIKFEEK(44.5%).
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R TREFIREG P ERENEREHILO

Tab.7 The ratio of the recruit population and the remaining colony in different spawning stocks

EW A Age groups i i v \'% &1t Total
FTF & R #h ZBEHE Recruit population 35.7 4.7 40.4
Unexploited population | #x B & Remaining population 24.9 20.5 14.2 59.6
EF R R R #h FEBEHA Recruit population 50.9 4.6 55.5
Exploited population 4B & Remaining population 26.1 13.8 6.5 44.5

3 itig

R T IREUE KRR M AR B L B BN AR LA RIER BB R BEE b #h . —
So2e 2\ R TETE /MBI ALER BT, BRI (AN B 9R B ) B IR R A2 1Y, T A6
ZIELFEHEED W X H R RIEFEN H R B RE AR AR R
PUER PIBEARFHRBESERBENBETIURAT B R FELE.

KEFRABREFRORBEKEYETREREKEN 172, Z040EF 1/3 U
Fruslp e, W3 4 TR &, Rt RS ELIUR(F =0.31, ¢, = 3) MAEWR 23X —47
WX ERETHERER A B E, G007 T — 218 24 1 0 X 5 20 31 52 25 v 40
%, RHX 2 RSB BEROSER.

M 3 K 4 MAPEE, RFTHEGFER (2, =3) &, MRFBEEHERE, #hiF
HEWERm, HEFERTRENHE SRATHTRERSE F=0.5, FEKEDN
TE 1/2, 3 BT ASE a7 i, (E AT A B4 /N B B i 2507 (6] B 251 % e ) 10
B A 1 SRR K R U8 B R B e, TR M P BN S B K

MBS R B ES, E F=0.4, ¢, =2 B, REUKEAS T RERERN 1/
2, AR LREEAEET R ERERAFER LR, 268 2 1% 84 % BBIND, H1ERE
EREE N 28, WS P BB, A R A A KRS TRIA K, AR T2 AKX
TR, NTT-SE AR /NEE AR L X B RR S T IR A A, BREH 2 b &
BAEEN.

HRBER ARG EAKGRBEERBREMEERERGHT S FRLAE L, %
EAEEHBERBREAELER UERKSAFEIHERE 5% F BT K IEFE
BRI R AR, RIBE S I SIEY, ARMERTERERERFER.
PTW S KIS SR Y 5. 69 B, FR A KB S ERE N ERER, TTHRBEK
H R A (1 SRR 2148g) MAERFRCR M TR &, (HAa - R XIE TR(RE 3), MA
NG EERELERBRITFHRF RS,

M T T EER SR ABENRET LR, ERTHE R =3 THE
SHHBEERNA —E RN, MBEFER TR 9.6%.

GEEELMRE, RIMANERTFH SBONTHEER (=3 RSF . =4,18
WESRERHIE F=0.40 24, SO BRES 7%, Fod o] DUR R ER B AN A H
YR, O EEHENH, MANTHMEER, 4 B MEEK 4. 7Tom, B E
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STUDIES ON POPULATION DYNAMICS AND AXIMUM
SUSTAINABLE YIELD OF CHINESE SNAKE-HEAD FISH,
CHANNA ARGUS, IN THE LIANGZI LAKE

Ma Taowu'?, Xie Congxin? and Gong Shuangjiao
(Yishou University, Jishou 41600; 2Hua'zhong Agricultural University, Wuhan 430070)

Abstract The population dynamics and maximum sustainable yield of Chinese snake-head
fish, Channa argus, were studied based on 672 specimens taken from Liangzi Lake from
March 1997 to February 1998. The scales were used for age determining and to growth
back-calculating. The relationship between body length and scale radius can be expressed as
L=2.7683 + 9. 01845, and that between body weight and body length as W = 0.
0126 > von Bertanlanffy growth equation was used for describing the growth of body
length in relation to ages as L, = 81.03 X [1 - e "0-1755(:+0.5690) 1 14 the growth of body
weight as W, = 7310 X [1 — e 017550t +0.5690) 13-0197- nyyrinant age in catches was 3 years
old. Total mortality of the population was estimated to be 0.5232, with 0.3049 in natural
and 0.2182 in fishing mortality respectively. If the minimum age in catches could be con-
trolled at 4 years old and the fishing mortality at 0.40, a maximum sustainable yield, which

is 107% to the present, might be obtained.

Key words Channa argus, Population dynamics, Maximum sustainable yield, Liangzi Lake



