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AR EMAF AT T RiBU 44K
BRERABHNHAR

woAN

(ERRERELYHRET. T4 510632

#E T IOVE3I—S5H, EAFAM LD K 420, 816, 12212 /1 240 MFh &4 T L
REHGEEER, AR P LR ERANS RIBERRY KT 85, e
EWEROEH ABRBMBRRE, HFRBHENREHEL. SRRY, HELMEE
MR, #RRES RBM A SRR R AL, Sk H R R ¥ 40% —
150%, & B P AEH A 40%, HEMP WS4 9d, 4 k2 B A ESIR(Z—
P) BB B DOBCA X IR 3 K. SKRUEH], MBI LU AR RS, j]%lﬁ)'c
PR AL -
X7 PRESHE BRE KF AN

FRBIFEHATC B RRKEFRFEMEBERMHZ —. BN 60 ER T KB
AT HERUG Y (Ling, 1962) LAk, BRI EEM AN LHEH AL #— B %
(Ling, 1969 Liao et al., 1973; Suharto et al., 1982; AQUACOP, 1977). {E# th & xf4h
KEERE ST RARHHR . R T HEAEBE A THEIEREORE(H/NE
%, 1993), HEANIEMEBEXTHERNBESE. SENBENEEER ROCEADX
B RENERHENEEERE. 2 CRECASTIEEREMEZFTNE W, WU
B HE—HREA TEHHERURNER. B35 HNTRESERZENKE.

1 MRFAE
11 BREFRRA

R TF 1991 43— 5 HEE A A KA 7J<F‘j:q&iwﬁ$* MR EH#HIT. FERBEF
( Macrobrachium rosenbergii) FE4F W H K BT 7%, R 40 oK 1% 3F i 8 2K ik
BRI, EXREAIPAEIFARIESE 1S KESAILK RSN TR RHARE. Ll
M ARSI, DUE/NETEREES S AL B B AT ER R YA, BRAEBE FROK R A
oK, = 15 k. LG MRt .

* RABEHONE. WLEXM B, W B, AT 974 2H, WhE. B
AR H A RRAFKEXREHEN AR ERBBB LG MHRRRE RS BREE RE
3.
D M 191 RRAFASEESROE K.
WARSEE: 1944610 BE, ESaM: 19%4 15310,
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12 KB hE

JeFEHA L D4 Hy 4:20, 816, 12:12 1 24:0 pUMAKAH . KB 0 A& Z H 1T,
BROF 2RI, HAR AR R RAE LT (24:0 I H A RAT) . 420 K4
Pe20 B, HE3AKH 1S RERNE | BRI, 405 & T %W 30ml 3% 3% K8
SR bR RS, XA REBR NI M (R T4k 200 R, %2 KitE
BEH(GhEEHE—HH, %05 Hit), e HEaRIIF28K /K. B 12h
WE L RE B — K, BEDKREETSNTLNP) Mk, RREE R i a) B8 &
HIFE B, TESIRREZE 6 — 9 BIRRSAR, BFRoh WESKEFR K, ¥
A S Rk uCh SR oh e’/ —IK.

RBPESARBRS P ETHRKSBE S, BRER28T05C  EHAKLBEN
15, FRER 15001x. KB, thp. BENEEEERZAMNNEE, 1993). HaLT
HkE R H CHN 4347/ ( Yanaco MT —3 &) #ill i (Minagawa et al., 1993).

HFERN, A5 RS 2 R 8 B B0 R4
13 BES

FHRRERNERAFTEM T EHT FREALZ EHE.
2 &R
21 FHALKRBUIEE

4:20, 8:16, 12:12 } 24:0 (UMRBHM Z, K FESZE P WG H T AR 13, 12, 1]
M2 R, BIEEBTE 65% L b, DL 816 F1 24:0 B4 IE Kk, & 80%.
22 FHHGKMEFEGR
221 WHERE ME-RARAREESK P B, FRBENREIRTE
T H HWE A R AR K IRE 10 ReMAMEEE, #iTBE. RiH(UTRH). 46
Z, > P iR g kB % 1. BRRE—HPARRA R EREA AR, HHEE
K. HRARAEE BB RN E, BEKREAHENEY, FiE 42084,
TR W EGE 14K, HEE TR =M EHBHR(P<001).

#1 TRXAMKEHTSRBE Z ~ P ABERH
Tab.l Numbers of molting of Macrobrachium Irmenbergii from Z, to P, in four different photoperiods

L:D LD
Sl 420 86 1212 240 s 40 816 1212 240
1 15 12 1 10 6 14 1 11 1
2 14 1 1 1 7 14 12 1 1
3 14 12 1 1 8 13 12 11 1
4 14 ) 1l 1 9 12 12 ) 1
5 14 13 12 12 10 16 13 13 12
FAE £ b | 140111 119207 113507 111206408  frMes [ 140111 119407 113407 111106

222 BiEEE  FRAUSEMBEAHEEREREAEK 2. WKBEYW, BERNS
StEEHE TR, 6 Z, > Z, M R EE EHY 2d, LUSIRFIER. FREREK
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EXEARA X, LI EIRE, FRASREERMMBER, 420 KKBHMH S REH
332d, 816, 121270 24:0 ZHMF RUE KB B fm 6 — 10d (P<0.05).

£2 FREEAMEFHETERBTEROENGEER". FREXYY. BEAR"

Tab.2 Intermolt period (in day). total days to metamorphosis, daily food consumption {in ind.)

of Macrobrachium rosenbergii zoea in four different photoperiods

BRI (d) HEfEE (H)
YERGD P LD L:D
4 8:16 1212 240 420 8:16 12:12 240

z, 2020 2040 2040 20%0
z, 2040 2010 2040 2010 85+17  91%19 106%26 120%22
z, 2040 2040 2040  20%0 98430 12655 140429 155+32
Z 2040 2040 2040 17403 | 143429 192417 231458 294150
z 2050 2040 2040 L7403 | 182431 253%35 302437 338185
z, 2040 2040 2040 2040 | 243460 327431 457442 467182
Z 2040 2040 2040 2040 | 310461 388460 S85+76 634197
z, 2040 2040 2040 21402 | 400+8.1 500%87 707495 852%12.5
z, 2050 20%0 2040 22403 | 405493  629+147 900+12.1 1024+120
Z, 23105 27404 22402 25304 | SL4E85 732466 935131 96418l
Z, 24105 35408 28403 29106 | 6574117 714145 9141210 950+9.1
Z, 27405 37406  33%L1  30+0 | 61.7+141 710+185 83521  90.0+7.1
Z, 36112 4040 4010 724166 T30+28 810+0
Z, 40408 924177
Z, 45407 39.0+57
Z. 50+0 31040

Z, > P, 32439 276+23 U0+23 B6t17

EREEK (27041.0)  (24.031.0) (22.529.0) (21.0.26.5)

D P38 T frdes; 2 10 R4MRM TR + RlEE. JSSNMARES DN TR REREN - RHEK
— R R S,

223 WERTE] R AARE AR 0K 3 BUR. 420, 8:16 F1 12:12 =4, 4k
BRI, b 93% DU B R4 7E 00:00 — 06:00 X Bt it [],  HA & 4 4 06:00 —
12:00 X B[] WfE 24:0 X 4 4, JC 8 W6 B e V) A AT R 4R B 4h dA B e, IF HAE
12:00 — 18:00 iX BIAt ] N8 o BB & oh B30 47%.

23 BAMERKBEEREL

231 HBEE SKYUYEKWHEIERLER2 Z A8 ZR—KBEELXEFRZ Z
EA TR R, F--dRAd, ENKKET, BAEREMANEMN. HPLl Z s
EHE, HZ 15— 1915 HESHMHRESEYABLH—HM 1565 (5420
HEAARH Z, 2)5, SI6RBATERT Z, 25, 1212 240 ABAERE Z,
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B, BERAEHNMET -EHEZAN TR, MEESN P ZATH—BifH. 4
EHABREAPREZABENAR. WERAANAFERETHN, BE LA E a5
K, BEGBRARR, 0 HX% i TOLRE EARmNERS HBERENER, HMEL
B EEZRFHA. Flin: 7€ Z, 5B, 816, 12:12 #1 24:0 =K HER B 510 420
B 11, 128 145, BT Z B 2RI8KE 16, 222545, HESARD
thih Z,—~ P B AR(RHIEL, 816, 12212, 240 Z4 K SRR B O M A 2
Kmisgin, w420 4 ECtHEn AR, EHEEREAET &16 KBAM 5 1212 4
AP

#3 FRAXAMEHTTRBHBRGK(Z —27)BER BN
Tab.3 Distribution of time of molting for Macrobrachium rosenbergii
zoea from Z, to Z, in four different photoperiods

LD WEEE (8 5)

00:00 — 06:00 06:00 — 12:00 12:00 — 18:00 18:00 —00:00 a3
420 29 (96,7 133P 0 (0) 0 (0¥ 30 (100)
816 29 (96.7 1 QP 0 (0 0 (0) 30 (100)
1212 28 (933 2 (672 0 (0 0 (0) 30 (100}
24:0 5 (16.7) 4 (13.3) 14 (46.7) 7(23.3) 30 (100)

1 LL& B E] A B Y B R, A 10 RUghiRERei e 30 0K, 55 PR Jo R[] P B O MM T 4
H; 2 Fonikntial e

F4 TRARBMEHTERABKBENLZ, ~ PHARAR"
Tab4 Total food consumption of Macrobrachium rosenbergii from Z, to P, in four different photoperiods

, L: D
REBEERWAH
420 816 1212 240
£ T3 4k S R 1234+178 1172+ 149 1 27+12 1330+118
(910, 1434 (998, 1453) (1093, 1422 (1183, 1598)
&R S S T E(ug) L 34301+4%4 3258+414 34114339 36974328
B ug) 16731241 1589202 16641165 18031160

D 10 A KBALEMTHME + ez, HSANARIEE Y R/MESBERE.

MM HENTELERSE, REFHINZ UASEHAP, TENMESRRE
5, StERTEEREK, P, FEMA. 420, 816, 12:12F1 24:0 AT MEE I ER(P, T
BH—Z, TE)4H1% 919, 1173, 1203 F1 1 296ug, 24:0 L5040 b AT = 4H i 14 B 2 8 8
K(P<005). \BFE 4. 75 KB ITE G AR FIH 26.8%, 36.0%, 35.3%
# 35.1%.
232 HFEBMAHSA  SFEREMABEA 6h —51f) k6 iR, 12:124
BRATFHENM R RE SRR TR, £ BEREHA, HEEHENEER
HRANEERAEH 6 — 174%. 24084 P& MR BB AR, £ 6/RHH
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IMERRRENEN. AEZRANELT. BRENEES ARNERTEAH
B, TORBESE AL, Mo REBER, BFREHE TR, DUSHRE K ER
FRBGRERE . 240 HBHAHMBNEN 4 M BERIOBAABRBSE 6 fin
.

£5 FRBGZ, SXARHEP URERAETHEANNTFENE. SR
Tab.5 Z, of Macrobrachium rosenbergii and its P, reared in four different photoperiods,
and dry weight and carbon, nitrogen contents of Artemia nauplii (AN)

Pl
WETH AN z? LD
420 816 1212 240
TE(ug/ R) 2.7840.06 24.80+0.83 944165 1198179 128%62 1321+ 64
BA (%) 4878102 — - — _ _
RaE(%) 881+0.13 = _ _ _ _
D P TR, NAEWHRRZ EEE 4N PR OR, T RRBAME.

) Z, FE AR IF AT BIE.

x6 MHMARMFAHTERTKBFERNE(Z,—7)BREB(R)MARTR
Tab6 Temporal change of the number of food consumed by individual zoea (Z,—Z) of
Macrobrachium rosenbergii in two different photoperiods

Baren L:D FeretiaE LD

(g$:43) 12120 24:0 (ef:43) 112" 240
1200 — 18:00 20431 105 06:00— 12:00 40+19? 100
18:00 — 00:00 200141 19.0 12:00 — 18:00 246126 14.0
00:00 — 06:00 2010729 170 18:00 — 00:00 258437 300
0600 — 1200 20+042 500 00:00 — 06:00 264052 4.5
1200 — 18:00 26.4+32 3.0 06:00 — 12:00 1.8+08? 40
18:00 — 00:00 250+4.1 30 12:00 — 18:00 29.0+9.0 9.0
00:00 — 06:00 224082 2.0 18:00 — 0000 31.049.1 34.0

D S AghaT S + k%, 2D RREEEIRE; 3 FoRiket i paghik k8.

3 itieE4it
31 XAMESBEENXER

FHREREN, FKBEN A ERRMEE LR BIMERTHA, F—
ISk, 24h gL dh EBBERER D 14— 2545, Hilk, EdEKERatE,
AURRAFSR. EHETREBERESWHED, BAEXUMASR, EHRTE
( Portunus pelagicus) ) ZR g1k, HEMBATUFBFERRE TN 24% (E A,
1962). {BKBUFRIE) Pandalus borealis (474K, 7645 X 12h YeH8 54 H BEE (9 B Rh S 1
FTisxeh, HAGRERAVENER, WHER RN 2 RATE 8w (Wienberg,
1982). "R+ EBYENEETRESARH XA BERFERMERF.
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A FRESRE 240 KK HS oh WRERBH, AMEAEELBHNELT, 4k
HWARU—EREZ AW RE, L4Es e, EEEEHE TR, ISR R
—HBEEEZIGEAEN, XS5EKR(I8D)MER—B. 55 EESBRHANEZG
T, SEMBEETRSAREETEAINHYN, IEREELBRSNVEAZNELDHM X
[

FRYEEHZ ~ PHEEEERE B420EB4HN,. Hh=4AHES5HEBEETERIE
., HESEEM, BEEENMZEN. 420 AKARR0EEERK EHTER
SR FRABEAESEY 16 XBAMYS 1212 AR AMEL. &<HRH. R
RN TSRV HFIFNIRETHEER DK E &16 484, K 1172 7,
PUTEITARNP 2745 BAIAKZE(1993)#(5E, SFKBIFERBM B ARBIF(M.
nipponense) ik, THEBENTESUBTHFEAE A EFHLTHEKIIS3 R, BN
HELHE, AHRIEINFERLER, JXTﬁE‘?HﬂWB%ﬁJﬁ‘*EﬁMEUAﬁ"‘,
BRSEEA X,

32 BRESYEAEFNXR

AR PUWEBNNEN Z — P B RECH 10— 16 K, X 5XEMBGERE -
(Ling, 1969; Uno et al., 1969 Liao et al., 1973 Gomez, 1987). i HLEA [F)5E 3 &+
THERMBEXRETT AN, AHEBENEESEEAREAE —EMXR, HEaENHE.
B B>, XU KRB E D, BRRNEREN, SHERAHEEXR. BRE
AR, BERAPAZHEEENEW. B, EEEEEENFERT. iikeeie
W, BHEEENE, HESERMNEKEHRSHN R 420 ABA, SAABEREER
Brpja) g RS, TR KR AR R SE R, AT 8RB 5.
BT SAMEME L EARBEM, U Z —~ P MERSREKE, BOk T8 LK
BHL/, SR REEEZH 420 RBAL 40 RBHAFHYRT W AREES RN P,
HARGEH P AMEGE /D, (AER R 240XB 4N 71%. Knowlton (1974) Fi A 7] % 5
B HUTC T S A AS 7] S BR e ) R A R 3E SR B MR R Palaemonetes wilgaris (1K, 455
A, ERFEERYIOLEB RGN REH, HOE2HBENTSSEN B E K
n, XEHEERERWEEREN - IEERE. B2, aTFRABREAERLE
RESHEEMN KR, MUECRAM T OB KPS MM EEFEE R, KR4
R, PREFOAEELBOEE TLRASERNB, S0 KK
MEREXEW I, MERREAEM NAEEMBELMATSHERE. X, £
BAREZET. SFREMKENAERENRKMERBHEER) ER THEMNELRY
BT, XNEESRNAE LERBEEERKENOEF~AWAREH. B
e, ATPLGESEK LR EDRERSEN HRERE. EHMENAKEE. FHIERA
EERANFE TRENGRSHHBERERES. 2FHR HEERANHE, MA
AEERE LR T EHHA.

33 FEASLERLEEN

EEAF(1993) WMEE, FIRBIFATERE R 1001x X LAF, 8T ERNER

o, MEEMRT SO, HEEAZIME. Hit, £t 2EFHENHTE
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WAR, POLMAMNS, HRNRIEEBRICREE, AERAERBIRKLIREIE.
HEN ARG R A R A, A1E 2 R A DGR R hn R R S O R i
Bl BARAPFRPESHPRKRARE T REMR, HELEFENHAN, —77mm k%
SMXMEMEENA, A EZRUXGTHERNGEEREASL— EREET
Wi, REXMWMGEHENIEE, BAEFTHE-PHT. SRR PH 121284
5240 KBAM L, BRBREM P AEE/NML HAmg R, KEEE. HE%
RERS 240 ABAHL, BFRERLT 420 70 816 WA, Wik, EFEE> P,
R GRAE A R S B B ] D AE T 12,

g % x ™
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INFLUENCE OF PHOTOPERIOD ON FOOD CONSUMPTION
AND DEVELOPMENT OF MACROBRACHIUM
ROSENBERGII LARVAE

Lin Xiaotao
(nstitute of Hydrobiology, Jinan University, Guangzhou 510632)

Abstract The effect of photoperiod on food consumption and development of the
larvae of Macrobrachium rosenbergii (De Man) were examined from March to May, 1991,
in the Tokyo University of Fisheries. After the larvae hatched in laboratory, they were fed
with Artemia nauplii and individually reared from the first zoeal stage to postlarval stage
under four L:D photoperiods: 4:20, 8:16, 12:12 and 24:0. Groups reared under different
experimental photoperiods showed significant differences in molting behaviour and
development rate. The larvae reared under continuous light condition molted at all times
in 24h, but most ecdysis (47%) were observed at 12:00 — 18:00. For the other three
groups, ecdysis mostly (93% — 97%) occurred at 00:00 — 06:00 in darkness. There were
10 — 16 instars before metamorphosis in all groups. Short—day larvae tended to pass
through an extra stage, e.g. larvae reared at I:D 4:20 passed 3 instars more in average
than those reared at 24:0. The intermolt period was similar in each group however, accu-
mulated zoeal duration was 6 — 10d longer in the 4:20 group than in other groups. Food
consumption was also significantly different in different photoperiod groups. Daily food
consumption was higher with increasing lilght period, especially in the 24:0 group which
was 40% — 150% higher than that of the 4:20 group in the same instars. The total food
consumption of all larval development instars in the four groups was in the order 8:16>
12:12>4:20>24:0. The larval growth also increased with increasing light period, especially
under continuous light condition. Metamorphosed postlarvae growth was 40% higher than
that of the 4:20 group if growth is expressed in dry weight. Since higher accumulated
food consumption and lower growth was noted in the 4:20 group, their food conversion
efficiency was markedly lower than that of the other groups. The study showed that con-
tinuous light condition is an important favorable factor accelerating the lawae development.
Key words Macrobrachium rosenbergii larvae Food consumption Development
Photoperiod



