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Table 1 Effeet of starvation on metamorphosis of Zoeal I of M. affinis

{ Exp. date: 20, 8, 1988: Temperatnre: 2B°C)

<y F Lhg + I ShS+F | 12h8+F | 16hS+T | 200S+F | 24h8 4 F
73 - 25 25 25 o5 o5 25 25
x 1 60 85 50 24 24 0 0
e 2 52 55 45 82 12 0 0
8 1 s 56 70 47.5 28 18 0 0
yil FE R FIEHF H B E505) F B&E
i Pty 9034.7 6 1505.8 7.6 -
i N 598.5 7 85.5 .
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Table 2 Survival and metamorphosis of Zoeal I of M. af finis pnder different

starvation condition (Exp. date: 30, 8, 1888; Temperature: 28.5°C)
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Fig. 3 Ingestion rate of larvae of M. gffinis on Brachionus plicatilis nnder different
food density
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Table 3 Predation and energy intake of larvae of M. affinis oh Brachionus
plicatilis
&g
bres Z Zs M, M, M, PL,
b1

5]

ﬁ(ﬁ%‘éﬁ% 165+ 14.4 350 £ 4.5 820 % 170 804 £ 216 9244 72 360 + 144

R

BEREA | 068+0.05 | 1.880.16 | 2.91x0.60 | 2.85+0.77 | 8.28%0.26 | 1.2830.51

1, SRFEARAENE Emmerson W, D. 1984, Z—@ iRk, M—ar gk, PL—E M4, LT R,

m, BENBE R AR, AE R TT.ERTIT.NE I, 8¢ IT, B 111 fUG %0k T S8 BENEERENS
PN RERBEAEAMEN 46%.38%.73%.58% .55 %, 1 63%, B4 KL THREA BN E

PRARE.

2. SENERMHEN S REFTHENEE  EEFHIFR R AFUREFY KRR
BB EA AT T R AT RA BRI T4 &, &K 4RM: & 32°Cl, 5 2R

F4 ESFHTEHASESIREFHENBRNEERAN(ARETLHERED/E)

Table 4 Predation and energy intake of postlarvae of M. affinis on Artemia nauplii

{Artemic nauplii dense: Spes/ml)

N T =
N Kig R S RS B 8 B A (RF/R
N
AN :
- |
ﬁﬁma\ 36 32 25 36 22 25
PL, 0 0 0 0 0 )
PL, 4+0.8 3.7+0.9 2.5+ 0.5 0.14+0.02 | 0713+0.08 | 0.09+0.02
PL, 2811 15+6.3 1.5+ 0.5 0.974£0.03 | 0.82%0.34 | 0.05£0.02
PL; R 25+1.8 3 FET 0.87 £0.04 0.10
Pl 2412.3 4 0.8310.08 0.14
PL, 21.7+7.8 2 0.78+0.27 0.07
Pl 65.3+0.9 3 2.27+0.03 0..10
PL,y 96.7+2.3 B.87+0,08
Py, 114.3£3.5 3.98+10.12
PL, 208+2.8 7.24+0.08
PLy. 228+ 2.9 7.08+0.10

F: GEEA-FEEEBR KU HETHTR 4 MNHE/ By« ETHikATERR (24.18 BB/
Y, Emmerson, 1884),

HRBARFEREK AT THE. B3 XE. A HER, EHARK, FHERRN 3~4
B4 REHA, K156 3PS XNEHYA BB EFEHA65.3£0.9 R &
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Table 5 Effect of different food on developmeni and survival- of zoeal larvae of M.
affinis (Exp, date; 8, 9, 1987

S

S - sozGkE |
e TEFR (%) PR # & F A%
iz - AR (R ;
BN T #
tH N & o ]
F #:\ i Yoo | g (M Za | 2 | My 1R 2|87 4T BR
MR T 10 0 16 (.02 3.5 |5 10076 |B0 |15 | 2.5 AEaEae g 4 H
e 10 71.5125  15.98(1.75]3.2014.6 | 10075 (B0 (25 | 5.8 ﬁfﬁﬁ‘ﬁws‘ﬁ%’
R ! 7}({%26—28'0, ﬁg
g 2 20 ls.7st.6 2 8.75)5  [100[80 (25 | 8.8 1.6| 20.6%, KHAIAKN
RN - 4+4+1 .50 N4 [t.7slg 14 oos| 1000100 176 |40 (16 E”g*" PR ERER
— Tr/EA
A+ H®E 5+ 8ppm 57.5/ 7.6/6 (2 3.5 |4.75| 100 62.566.3| 7.5 B
ff + & B+1 57.5{12.65.5 |2 |8.254.5 | 100(62.6/50 | 7.5| 6 .
e 12ppm 0o [0 jo —|—|—jwoP |2 o la
K& 1.2~/ 1.6/ 0 o |[4.25 — | — |00 20 |1 | 1.6
e 40 as |o o |2 — | — w0l |8 |0 |O
e — ¢, 0 |p —|—=|—jwez o [0 |o
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R RALRR AR RR R ER RS R SRy IR, T BB 6 A 9
BEARERZR I 4ANBEEBAASRATR L2 ERERAEE + NREH +
WEERAER ., SR SRR AN R SR BRI BEESRRSK
HI RSN, R E AL RV R ) R R B R R AR R I R &R
TG K,

2. TRENMMEITHNENET BENORME 2R 0E 8 PR, H4x10° A~/ EH
BIRALE +4x 10" A/ BT XS + 1 x 104/ BHA R BB S ERITHF X A0 BR
ik, EE B T1.88 111 G4 I S RBUBHRLS N 55%.37.5%M 32.5%: W
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Table 8 Development of zoeal larvae under different way of diet
( Exp. date: 26, 9, 1987}

= M, pTER

!Z‘_ﬁ:fﬁ:@l 7.5+7.5 15.3%2.3

i ﬁ}zj_mz;%“’ | 7.5+ 7.5+10 29.7+0.9

]Z_‘jg_z"“:;fj’-;_m“f’| 7.5+7.5.8+5 6.81_.1

| _}iﬁlg_zi__z;_f;i‘m_ | 7.5+7.5,6+3 15 2.1
zjl__z,,_?_,s‘___ni[, 3 o

| _RZ;__,%%’I_Z““;EL | 7.5+7.5,10 2.8+1.8
| _yzj%%zrqz_-__@}{fﬁ_ | 7.5+7.5.5 0

Rt i 7.6 +7.5.8 2.740.9

s A T A | 7878545410 20.8%2.1

SIa kiR 26~20C , HhEEY
B2%. TR 1 A, #
T gkar, BRSNOA I RLAY
RN AIER, BT A R
TURES & B4, f4E i ppm,
BT U)o e
AL B R

#®7 TREANMESEHANFERHERE TANXRECEFGAR1988.10.17;
KB 32°CHE 29.6%)
Table 7 Relationship between food and development and metamorphosis of zoeal
larvas of M. affinis. (EXp. date: 17, 10, 1988; Temperature: 32°C;
Salinity: 29.6%,)

(%)
= 7 F Z; EM,
- 1
SIEHTE 10 % 10*/ZF}- 91.8+8.4 75.8+ 5.5 45.3+8.2
X¥EsE 10 X 10/ =T 90 *3.1 A6 +4.3 28.7+:4.6
WL R 2x 100 ETF 23.84£2.0 17.8+1.0 12,7+1.,8
W EEEE B X 108/ S5 28 £2.1 19.83£1.4 16 *1.7
s Ex108+2.5 \
B+ W R X 10%/ 255} 92 +1.2 82 3.1 62 £8.1
8% 10"+ 8 x 104 +

AL REYR g e 00 10/ 80.7+2.3 78 +4.2 81.3%5.8
P 68.2 B5.7T 40,2

B gL I TEITRER,
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8 TEENMERFNEMFHERFESHEM LT RAR: 1989.10.20; KA:
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Table 8 Effect of different food on development and metamorphosis of mysis
larvae of M. affinis (Exp. date: 20, 10, 1989; Temperature: 32°C;
Salinity: 29.6%,)

Zﬂ *ox R ek Rtk
=
® B (4+4+1)x104/EF 8x10* + 104/ EF 2/ ER
= M, NEER(S) 55 BB o
=M, pEEEE(%S) 87.5 65 0
E PL, EER(%) 32.5 B7.5 0

REFRH, EEPLEGBIALEIR 57.5% BMIFSRREER F dH AR 94k 1 g7 o
FoFi gk, B o SRIC W A IREIR , MRS MR RS
3. FAEREREMNGEHRE HEIMWALERRESBROEBREFT. BEFH
£9 TERLRER Z-Z, THERANEMEELKER 28.5°C:HE 31.2%)
Table 9 Effect of algae density on development and metamorph osis of zoeal larvae
of M. affinis (Temperature: 28.5°C; Sallnity 31.2%)

1988.9.1 1988.9.13
= Z; E 2
(5 (i)
2 8 .5
% 5 14 23.5
iy
10 31 1.5
i
20 35 31.5
=)
30 40 35
p: 1
50 24 32
2 13 5.5
X
5 16 18
L 10 35 34.5
& 20 88 6.5
30 6 31.5
:
50 27 27.5
2 10 4.5
R 5 7 5
0 ) 3.5
* 20 i 2
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STARVATION, FEEDING BEHAVIOR AND FOOD OF LARVAE
(POSTLARVAE) OF METAPENAEUS AFFINIS

Lin Ruicai
(Xiamen Depariment of Fisheries Administration, 361005)
Zhou Lianzheng and Zhang Jingbiao
{Third Insiitule of Oceanography of 804, Xiamen 361005)

ABSTRACT  The paper dealed with the effect of early period of starvaiion on
the larvae of M. afjfinis,the relationship between the starvation time and metamor-
phosis time of the larvae, predation and energetics of larvae and postlarvae fee-
ding on Arieméa nauplii end Brachinous plicatilis and suitable food and food density
for different stages of larves.

The significant effect of starvation on the development and metamorphosis of
larvae was observed in the laboratory. The relationship between the metamorphosis
time of zoeal-I larvae (Dt, hour) and the starvaiion time (i,hour) could be descri-
bled as: Dt=36.88 + 1.37t(r=0.996). At temperature 28°C, the PNR-100(point of
no return) for zoeal-I larvae was about 20 hours, PNR-50 about 12 hours, PRS
(point of r =erve saturation) about 32 hours, PRS-50 about 20-24 hours. Zoeal-I1
larvae began to ingest the rotifer B. plicatilis and the ingestion rate was found to
increase with progressive increase of larvae development, reached a peak during
mysis-1II larvae stage,then declined at PLI. Rotifer density being 30 cells/ml, the
maximum ingestion raie was obtained. When the rotifer density was 10 cells/ml,
the learvae’s energy ingestion was 0.45, 0.38, 0.73, 0.58, 0.55 and 0.63 time as
much as the maximum energy ingestion, respectively, during ZII,ZIIT,MI,MII,
MIII and PL I larvae stages. Both zoea and mysis larvae couldn’t ingest Artemia
nauplit. Postlarvae—III began 1o ingesl. The daily ingestion and it’s relationship
with the {emperafure were also studied.

Chastoceros celcitrans, Dicraterria zhangjiangensis and their combination with
Platymonas subcordi fermis were all suitable food for Zoeal-I larvae. The metamor-
phosis rate would be obviously developed when the larvae were fed on the combina-
tion of C. calcitrans, with B. plicatilis or with Spéruling sp. from zoeal-II to mysis—
I stage The combination icroalgae such as C. calcitrans, D, zhangjiangensis and P,
subcodi formis were also suitable to culture the larvae from roeal-I to mysgis—I stage.
Bingle fed on D. zhengjiangensis or P. subcodi formis, the zoea larvae couldn’t deve-
lop satisfactorily to mysis stage. But fed on P. subcodi formis at later stage of zoea
larvae, the betier survival of laeval developing to mysis stage could be obiained. At
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the giages of MI 10 PL I, the best survival and metamorphosis were obtained when
the larvae fed on the combination of C. calciirans with B. Plicatilis among the test
food organisms. The larvae could also develop well only fed microalgae in
combination of C. calitrans with .D. zhang jiangensis and P. subcodi formis. The suitable
concentrations of microaslgae for culturing Zoeal-I larvae were: C. celcifrans and
D. zhangjiangensis 10 x 10°-—30 x 10* cells/ml, P. subcodformis 2 x 10%—5 x 10%cells/
mi,

KEYWORDS Metapenacus affinis, larvae (postlarvae), starvation, feeding
behavior, food

—AREFEEOLAR B AE &YFEMITIEM

AHERBERFNR,EARES . BAR BE™H, BHBHMAEENESHEERAAR, TR
EEHREE BrAERARR BHEREE, SIAESHNE FHESMARBELETF, ABE . 8E.
EETEHFURERGASERELI AR, BEBR ARENEORERARELYHR,

<HARBEWFES FEARVEEIR ., FEAHERAR KK HEAREMEYEEEX R
B, EETERRVATCASEHERRBEEAT EREEEE VAR JLHEKRTR. BEWKTE .
THREER VAR BN EEAT ENTEYTAT SRRV SEAR . BFESHERGHRE
HRMTEERVAAERAR. AR RRS PO R L ETAR b8 E s LA 8 o th
I —A e EE K OKRALRAS BRI, BRARMREF R TESSHNELRE
ZeEMEANE AT,

ARAREARM AT &7, TENEEAAME T EIE LA KENEBORNEHS FHLE. &
BEmFrEsge  HNREERERY AR, BERETEFHEBSE. L THEREF B, &
B/ EANARKN THESEYERSE, FEERMAFEELRETE, FHEANERFSER &
8 BHARTRAER RS EFRRB LR AP BT BRSE SIATSIHSST2EME,

FITHE AL 0 (RITHER), £4F128, 354113, 2050, WRFENHREESSE: LEWETL
B3008  EAFREF AR KR HEA<ARBVE R, KEREFETH. 2REDLESLT,
B 25 LTI R TR T8 4022208900575,

BR%—1S . CNIIMESQAFRT  BBAT:200090

CGREEIAS BHF S RE A
— I ELR



