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Tab., 1 Body weight and body length of the Dong Jiang carp at the ages of 1to 6 years
[Body weight(g), Bedy lenght(mm)]
B & Be
Female Male Medley of female and male
i
(year) r\'é, we | ES = 5 f'\% o & ’V‘a - & A'En o g ?"a T
Y | wEE | B | wEs| BF (mEE| BT |\ wie| BY |wEE| B2 mEs
Ae 5 |#gs o2 | 4TS Bo|a@gs | oo | #EE SRR
g | M |83t | vy %33 | . |23F |wp|BsE| B. |BIT | ws |85
ﬁ'g ng | %3 b ﬁ"g @ ﬁ'mg Ao :ﬁ—g %5 ﬁ—é ]
= 3 ] A
1 266.6 | 121.7 |189.0] 25.1 249.0{ 127.1 |175.0| 30.5 256.2 | 125.1 |181.0¢ 28.1
2 710.0 | 256.0 ]270.0| 33.8 707.5 | 162.0 |270.0| 28.5 708.8 1 211.0/270.0) 30.8

1323.7 | 125.3 1343.0

26.4 | 1464.0 | 168.0 |353.0] 28.1

2650.0 | 100.0 |427.0

36.0 | 2806.0 | 159.0 {435.0] 26.3

0 4052.0 | 542.0 |510.0| 27.4

6 4975.0 | 75.0 |562.0 7.5

4750.0 0 {540.0

0 4900.0 | 122.0 |555.0| 12.2
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Fig. 1 Reclationship between length and

scale radius of Dong jiang carp.
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Fig. 2 Relative curve between
body weight and body length,
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Tab. 2 Body length of back calculation at various ages.
£ 1 BB K (om) -
F i Body length of back calculation at various ages AR
(year)
A
ge L, L, L, L. L, L, Amount
1 145, 205
2 146 254 138
3 139 257 345 32
4 142 245 334 427 : 13
5 144 258 349 435 514 7
6 141 247 351 422 490 547 3
AT 143 252 345 428 502 547
verage

3. A REBE5EKE%

Von Bertalanffy ZEREBIENAESEKKNIZI IR ELRFARNLGETSHEERNE
KEERIER, RIIEANKESEREREIGERXA (B 2), HXALS w =
4102 X 107°L*, FRRKFR r = 0.993, WHEBYET 3 ,ZFHATEAERESK KNI
HERIEEEBIR A, AL A Von Bertalanffy ARG,

BaRAPHEARNBRESE, NEKOASFE Ly =La(l —e )+ 7% L,, 3R
BT AR RKME Lo = 851 X K = 0.173, R L, 1 Ly, 2 BUZR ¢ B0 2 + 1 §SF3y
ERABEME; KAERKBENHE, HERESEREXAR, RKEBHLIEKE W=
19171.5 386 Ip(Le — L,) = (I,Lo + K2,) — Kt K15 2, = —0.0394, 2, AL &K
REEETENNER. RILEANERFEN: L, = 851[1 — ¢ W¢Hoo0], gy, —
19171.5[1 — e 01 73¢+0090 3 o B R R AE £ S KA R IR EE 24 20.5 A TRk, 20 80 Bk,
XEEWITEN Lo M We 2T, ME3ITAH, BRENBEELEEXER, £H
V.B. £ R FBRERARTEANERT#E, RILEAKNEKRKERKMERAEE S FHEL
FHRERLBEEERAM, RFanEiiE (B 3). AEERMEHRIRE s Bihsk,
HAERBA =10+ L3/k=631 £, ABUERBELT SETHERKER (F4),
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Fig. 3 Growth curve of body length, Fig. 4 Growth curve of body weight.
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Tab, 3 The theoretical value of body length and body weight at various ages.

= icq (year) v
Age L2 3 1 4 3 | 6| Chek of ¢
Btk (mm)
Theoretical value of Bedy length 140] 253 | 348 128 195 | 551
BHE KK (mm) = 0.
g (mm) Body length of back calculation 143252 | 345 | 428 | 502 | 59 t=0.9302
to.0s = 2,571
Body length HX K H(%) 76.2 36.9 24.0 17.3 8.9
Rate of relative increase * ' : * ' t<tg gy
HRK BT =
Growth index 81.0 79.1 74.4 68.2 43.1
IR E(g) 5 Vi 5
. Theoretical value of body weight 85.5[503.7 (1310.9|2437.3(3775.7\5222. 1
thEC) t = 1.4807
BEAER) ‘ ,
Body weight Body weight of back calculation 97.91523.0(1326.0j2668.0]4021.0/5184. 2, E<to0,
AN K (%)
Rate of relative increase 433,6 153.5 101.2 50.7 28.¢
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MERRR BREZARE, RILEEE 1 AHEFRLMBROMEIET IV I8, 5T
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Fig. 5 Annual cycle change of mature Fig, 6 Relationship between the body
coefficient of genital gland. length and absolute brood amount.
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Tab. 4 Absolute brood amount of Dong Jiang carp.

o (mm) A (g) SRYE(e) AXIRSRR (cge) | HAEH(D) | gy gy
Body length Body weight Weight of ovary brood amount coefﬁcie{“ Amount
o o o o o

w1 |17 256.1 Sael 33 | M0 ) assas | SN0 e | 1050 s
222 |23 | o5 | 2808 sos | 2B | erao | BBV 14 | 3575 | o
275 zgg; 53,4 B0 me0 | P50 4 wsesss | R wny | BT s
323|310 ussees 12215) 2i0ar | %00 | 2a3s | 20BHN 203 | 18750 s
365 | o | 174725 | 23000 20209 %986‘ 236773 W e | S| 4
a3 | O L 2ers.0 | 2RO | 1SN sgragn | B2E0S N 190q | 50
a1 | S 13s36.0| 28001 sa0 | 0 | apaesg | BT 227 |13 3
s19. | 085 | 4083.3 | 32001 e9.9 | Pieias | seaes | i | 20 1A s

EHFEREGRE 6) WEH , RILEARNKRSEXMRINEEMEXRBRARN r= -
0.9894, MHXRIAEFEY], HAHRXKY F =514 X 107 - L%, Pk (GT) FILX R IR
EGRDFENER(E 7) FF, RILEENEESENKINEE HLEX, HRXAREY
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Fig. 7 Relationship between the body Fig. 8 Age composition in the catch,

weight and absolute brood amount,
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BRIMERT ZMFE, HRFEBERETIBEEEEE T 2 — A A CRB AT £,

HE A Pauly (1980) BHREARRBMHIER AR %

log M = —0.0066 — 0.279 log L — 0.6543log K + 0.4643log T
K, Lo, KAERFIETHOHENSE (Lo = 85cm, K =0.173), THFHKE, (&R
LEFREKIER 224C) % Lu, K, T BERALRNRBRITEGFEERFETRENY M=
0.38, RIMBEAFET-FE D%
D=M|Z-¢
¥Z =073, M=10.38, 6 = 0.52 f{ARE D = 0.27,

HEB RMEAXBBRER To.. AEBRLLE

FEARBRERARNRANEE, XEXRAMENETARBKREEMRKAORIR
L, HAKY 4.

Toax = 3/K + ¢,
X, K=10.173, 1, = —0.0394, RA LXRBEBRTEANOBIRER T = 17 Fo K
JEHLL 17 #8245 1000 MMEARRERKER, K ERESFERXAR

N, = Nye K
SKBFET- AR Ko = 0.406, RINHRFET- R BRWI-ED = 0.29, FEBLERSH
BAFBEREREL, XEL D =027, M = 0.38 B2 RILEE & £ 5 RFET-RM
HRAETAE. NTESRMSETE, ML RRD BN E =025, F=10.35

3) HPMNEBEBRFERERDR®

REMHXWWEHRATMENEEBANERGHRBBESZHEEWMEEREEK
MRS R AR AT E T HBARE, e 46, %E 1—9 AREXE IV,
V., VI BB VES R BMA. BiELL 1,000 BESHA - MR MB R, BA
A Ny = No(1 — DY REBEARMBEERIZHE L0 /E FEAF 00 B4 th & i 41 80 b 61
(#%5,6)0

bh#k & 5 fnk 6 , -] LEBRIMHF R B T BE kT 1 REARELBIM 16.2%
EIFE]30.1%, 2 # 4 0N 30.6% L FF) 37.5%, i 3IAANIM 23.6% TIHEEI 9%, 4
s ARG T, AEBKRERERERD 1, 2 #HE43,

Hickling'™ FILLE = 6P 773K flithr & MR A ZE = DR BE R FRAOPE AT, A3 5 F13% 6 HETL
EHL IR APREEEEANRA, EERBERTE IS RH.U 4+ BREAREESES; &
TR EWORE PR 2—3 BWHEBER o

M5 AT, 1 IR AR 63.3 % RS, BB B B ko 2 AR 63.3%%
RFEEER, 5B ARRBARI AL NORIREEE s 3 WA 5% N4 BB AN, HAb 4R
REEK,

M 7 R BN, EEAMBEN R R A L IR AL TAb u Btk MEZ Bl
BB IR B, A B S T R B A

4) HBHNHRERNH

ABR LR RBAENEEN R = 1,000 B, LUGEHREEE S =048 B,
2 WL EBMAREE 44
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Tab. 5 The ratio of age groups and the comparative fecundity in spawning
stock of natural population.

* E?Qge ggrﬂoups (year) 1 2 | 3 4 5
ﬁRcIa?sm qijlzntityﬁ 730 533 389 284 207
” R%io ol:fbmagxurity(%) 36.7 95 100 100 100
Relativcfﬁ%iﬁgjﬁ maturity 268 306 389 284 207
hvirage dootuie brood amaunt sa | a2 | e | s
B e o 52 87.48 | 593.64 | 733.2 849.68 | 742.5
tE: HARECE D =10.27
note: Natural mortality D = 0.27
%6 FHEERGHBENSBEEFSRALARILE”BH
Tab. 6 The ratio of age groups and the comparative fecundity of spawning stock after
the effect of fishing on population.
T (e i 2 3 ’ 5
Rclaﬁ?%ﬁutity 480 230 111 53 25
Relative ﬁ?ﬁ% §ilfamamrity 176 219 11t 53 25
AT 30.1 37.5 19.0 9.1 1.3
tt‘5‘?éfﬁ,fug‘;*;;‘;g:;;g?t;ggs> 162.54 727.5 592.8 444.6 255.42
Percema g e eandity 7.4 3.3 27.2 2004 | 107

E: FET-# ¢ = 0.52 note: Total mortality ¢ = 0.52

A=RS+ RS+ RS+ ------
HA S=e %=, BIUANAERRERE F AR E RWBFER  E, 2 BE
EERkBERARARN. HA1SEILL F = 0,0.10,0.20,0.35,0.50;5 J% 7c = 1,2,3,4,5 it
BB 4EGS8),
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Tab, 7 The ratio of the recruit population and the remaining colony
in different spawning stock.
F ﬁé‘A B (year) 1 2 3 4 5
ge groups ‘
*hFTER(%)
BREk Recruit population 16.2 15.4 1.2
Natural
population Rjﬂfﬁﬁfﬁfgjﬁzny 11.2 | 223 | 17.2 | 12.5
b %
IR Rervadt papaiion | 301 | BT |10
Population of effected by
catching Reﬁfﬁ?(ﬁzny 13.8 | 18.0 | 9.1 1.3
x£8 WMEMEEKBORH
Tab, 8 The fishing effect on population quantity,
\\ te {E (Year)
AfE © _Values of t,
Values of A
1 2 3 4 5
FE\\ ) N
Values of F \\~\\\

0 1000 1684 2151 2471 2590
0.10 858 1386 1531 1621 1670
0.20 642 1147 1402 1561 1651
0.35 419 847 1246 1485 1626
0.50 292 712 1142 1430 1606

B 8, AILLEH, E—EHMHEET, R ENEERREE S REHF R
WXGTIE—E RS ERE T, BENEN REEE B RERNERTRD . BERR
ARG BN RHEKBEA ST REREKEN 1/2 EANERY, BRAME 1 RARR
BEN. HBMKRLHHIELBNESE (F =035, 1c=1), BEENBOEELLT
E—IERAKRET o Hifi, FTRINGRRARILEEITFRNIMKRAL, FETHRNERZ

-—

o

(5) FHENaEEHEW
WRESMERT ROBRERIEEN, B4, AT H B R RS mRAN R

¥ RAETHELER/NREEE R AR

aRE(B¥C,

 BKERY,

Y

__RE
M+ F

— C = RF

M+ F

. [l . E—(M+F)]

o1 —

R = NyeHtC

-(M+£)] W
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Kb, W AN EHER, B TRITE
W= i Noe ™ - W, /Za: Nye ™%

t=a2C t=tC

BUEST S N, = 1,000 (B); 4 8Ll F = 0.10,0.20,0.35,0.50; 7o =1,2,3,4,5 fRA L
RELEZHARMEEE T RENERBGFER TH/NBRE(RTWE 9 Fiko

#£9 BHpMaRENEs
Tab, 8 The fishing effect on catch.

\ t f (year)
Y& (kg) . Values of t.
Values of Y °
—_ 1 2 3 4 5
F{& T
Values sf F e
—
0.10 46.7 52.7 54.7 51.8 45,4
0.20 75.5 91.5 98.6 98 87.3
0.35 100.7 136.7 157.3 157 141.2
0.50 107.2 162.5 198.5 203.5 189.9

M#E 9 FUER, E—ENERHEHERT, RIRERBERIRENEAAMEX
B TE—ERfERAE T, T 4 RLIAT, MR B RN E B IR A R AR R 32 5
£ 4 W5, N R B H R T

/D &

1. ElEFEEYT, ATEMSETHERBEERER, ER KB, BT AHEE/N
KRR, AEEENLEEEEE —ENRE. REMES DERA EEARREDSE
HHERE? RITAAR » = (aS/mx ) ¥ R EEREEME, X 1, HERER, S8
AREE, mXOMEXIRE, F ARBVHE, » ARSEE. ROGH/NEBEILAETE
&, BARASI BRIKKPIE # 00 237.8 K, #REE S X 1113 8K, B 0.05, &
t EFRB 1= 2.040 mB 5% ,RARARBEHERI » = 361 B, AT AR IT 88 & A= it
IR R AT 361 BARBRAEMHEITER. M 483 BIRARFIR AR ERE
BHREKTENE R AERMRERSREAR AENERESERERBERLREL, X
ZPRAAR n = (1.5/mz) RPEBHERMBENFRRLEENERETITHR.

2. RICEEE FEAFERTED T, ZRERNEELKER 22.4°cEAHE4
MEE, EVERESDIDHEHBRER 8114 nibl Lo Rk, RITEANEHEERK, XFETU
R, 5ZEAERNE AL PAE, REEGAN ZERENTE, BB~ ERIK,BAR
G, 6 ANEA,AN 1959 FfEaFBN=102— RHER,.KTHEEE
AR T 85 gl e RES I, EAEBEFERRAZ —o M Mat
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WE., EERARAREVERZE.E BT EE 0.35 IEA T, MR 1 &%
x, 0IRAM 1 RENERS SARKEHE 60%44, P ENRHAPRIR TR AR 36.8%
WNE 548%, WPBERFNMPFRRRTRELREEN 1/2, nRIMREFET
%, GFREEEME T, X TEENNESKENESMMEANRERK R, &1
1981—1982 SERYIRAELE R A AL RILEE AN, FRERBER R, HERERBARER.
FHIIE ERABKER Ko MATERAE BT WA r BN, KRR ME Bk
AR, AR MREH, RRAZKE . Rk, RILEERKD, ERFHERE 0.35,
Riid 0.40 PURTIR T , REEHHHERELE 2 B BRI 22 BRI L), #EHIfE 1 #
fa Tt R e B LRI A P BN 25 % AL T R T R, MBRREAZ B .

2 % X M
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STUDY ON THE POPULATION DYNAMICS OF CARP
(CYPRINUS CARPIO L.) IN THE DONG JIANG RIVER
WITH REFERENCE TO THE PROBLEM OF ITS
MAXIMUM SUSTAINED YIELD

Yie Fuliang and Chen Jun
(Zhanjiang Fisheries College)

Abstract

Carp has been a chief commercial fish in the Dong Jiang River. Herel, we have
conducted a study on the age composition, grewth, reproduction and maximum susta-
ined yield of this fish. Secales are used to determine the age. The relationship between
the radius (R) of the scale and the length (L) of body is in linear regression, Which
can be expressed as 1.=39.308 R—42.611. The relationship between body Ilength (L)
and age (t) can be expressed by the equation of I, = 851[1 — ¢ O-13u+0.007
The weight (w)-age relationship can be described as : W,=19171.5[ 1— ¢ 0-V3GH0.034) 73,
The first maturity of the smallest female occurs at 167 mm in length, 141.5 g. in weigh?
while male occurs at 134 mm in length, 67.3 ¢. in weight. The individual absolute fe-
condity ranges from 31000 to 634803 eggs. The formula of relationship between body
length (L) or body weight (W) and absolute fecundity (F) can be expressed
as F = 5.14* X107L>¢76 and F=138.86 W+17905.43 respectivaly. The total mortality
of carp in Dong Jiang is calculated to be 0.52. with a natural mortality of 0.27 and a
catching mortality of 0.25. The main harvestable age at present is one year old, thus,
it would be difficult to maintain the maximuwm sustained yield continuously. If the ma-
ximum harvestable age can be extended to two years of age and the harvest strength is
coutrolled to 0.35, a 25% inerement in total yield might be expected, and the original,
relative abundance of the reproductive population can be maintained in a stable state.

Key words  Cyprinus carpio, Deng jiang River, Total mortality, Natural mortality,
Catching mortality



