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REKRR (WK, FEEREN g = 6.524 5+ 3.604 5 InT, (HRA BT 40k C, NERM CN
HEETENEW: SREMERAFMEL, KXBAGTHERES R TE KK b H#m
9.5%, 2 T HESEHEMEAY LU IR D 7.7%. KRIEH, KRR ES L HERE R E
KEMERENE, TN EABRETNRE AR RN AW,

x@iA SREFNE AK BREX KRS

PHSES $966.12

KTIFRLN AR WX BIE, BSCH HiE (Reeve, 1969; Longan et al, 1978;
Stephenson er al, 1980; Kurmaly et al, 1989; Saotome er al, 1990). {HXLEHF5HER L
HitR — &G THIERBR IR DB 1, 1EES URRGRAPFMRERP K
Birghik, RIOCRABENEE. KB ARKEK FEESHEEENE W M/NEE,
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KT 199542 A—5 A #47. F KIBIF (Macrobrachium rosenbergii) 11K IH T &
BERAFHFE—RBER, ARE 0L BB /KN EEHME (R 22cm) K, BHEBAS
1 AR A4 (Z,) 800 BB, 5 K 5L W W SRR A i) o0 A CR R ™) o 4h 4K 1—2 IR, (6L P9 Rt
RIS Sind / ml £/, EENERIEESHFIF @) N IE. BFRHMAEEREK 30%,
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1.3 gEBEZEESHMRE
131 HEELRBER BREAFELEUAGHTHEROHESE BETEOHE
/N, 1997) , 3 Salonen % (1976) KA (v = 19.73 + 0.42x, R F y W B-REBHHMH, x
MG R), EEENRERERERECAITHE).
132 AKBRAKE SRS KSEATHREKHEIRGER LR, ERIERH, NS
FHE B HFES REE 5—50 B, BT —/DA B BHAE L, A FRIE KR E kS
G TFREAS, BETOOCHBR TR UL R T FRE|NFTSN. TEH
Perking—Elemer X V-l &8 , #6256 & (C. N) & & i Perking-Elemer 240 H 350 2 #r {45
Mook E KB TEMNRERT, A KEBENEEENRELEBERERT.
1.3.3 FEERE XA BFERE 4h ik i %64 %R F] Water bottle 77 ¥ (Omori et al,1984)
E. EHKWER 100ml K BOD i 4 4>, H o 3 MEREHE, SMA KRN 2T HBEA K
5—80 B, B—MExt R, FEHED 45, ARRHENESHBEE, TEREER, F
# Brody (1945) MR A 2 -RE B F¥MH 20.197 / ml #E HAUHFERE.
134 WiEAERR N 1211284 KRE R 2, —Z 8, TRITHET, # 10—50 B4 ikn 7%
A B Soml s uB K BB AR B g 3R, K H iR FRIAM SR E T E N ERW BB S
YRR (WS 500C BARS P3E B 4h, ETHRB AR HERE) £, B FEBAKKRSE
&, EIR T ERTE (DW), KRG 8.73] / mg DW I 5 #:{H (Longan et al, 1978) B4t
FHEBHRE S FERE.
1.3.5 HEEFRERBAEEMAEREMMGE  IFEECAIRRY HEMEFEAER &5 AE B S B9 ELBITR D,
— i S HESE AR AR A oy HE S HEM BB, R IR AR B Y IR R S HE SR R = R
BE — EKHE — AIBFERE — W AERER T (Dawirs, 1983; Kurmaly ef al, 1989).
1.3.6 REEKRIELRARX FRBITHEBEURIXAXATRTRN:F=G+R+Ev+E
AP, F OB G HAEKE: R ARIBFERE; Ev N8I FERE; E D HRSEHEHE AR,
HHIRBERWERAF EZH TN TEHRT FRBMEZ EHEK,
2 #R
2.1 ShEMEK
211 YHAMARE(FE,UTREDMEME  aTECHAMEGTHEFH8 R (%
FHWE)AR, U ZHAMERENKREBEEZR. RIASHERETPHEKTHE(CF
W + tREE) RAEME. HRSHUR B EMEERTA, & 2, Z 5, KEH GRS E
WO RE R T KRR, T BB E SR R T, IR AN BHBORBUE, . & ZH
B, 8016, 12: 120 24 0= S AR AR 43 5 K 4120419 1.2, 1.3 M 1465 81 T Z BB, =
S HHAR 19,29 3245, ETXHERFKFLE, UTAREH Z -PHREEK
InP,DW — InZ DW
g= - X 100%
A, g WEEEKE P DWM Z DWHIR P A Z M THRE;: 1 7 Z-P KEEFRRE. H
EREH 420,816, 12:1271 240l AR Z P HEEKE (% / )45 11.0(+0.1),
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143(£0.2),16.5(+0.1) M 17.3(+0.1). BEELREE (T MEK, A KERHEFHE L
(P<001), e 5TEEEMIEMRX: g =6.5245+3.6045InT(n=12,r=0.9594,P <
0.001).

%2 FRBIHHEEKFEDHac WEELR HAYEHERYE ATy

Tab.2 Results of regression for growth equation B DW= aebtﬂeiﬂ—'\‘n R 2R

DW =ae™ of M rosenbergii larvae KPP W a blE. NE2HTE

LD a b n R P H, RIRAEKPEHIESR b K%

4120 2263 0.1394 42 09913 <0.001 {81 5 B B & 5 B B [ 4 2 < T
8:16 21.27 0.1790 36 0.9920 <0.001 igj(,

1212 | 1973 0.2094 33 09925  <0.001 212 C N&2 (% DW) K

24:0 19.66 0.2184 33 0.9943 <0.001 CN{E %ﬁ%%m C, N

SEMCNECEHE + iIlEE) R 3 iR, WBARFREABE&SE TR — kKT HKE

MC NEEECNHE, SHAZEBRALXAEERENER (P> 0.05).

22 ZEMFEEE
ETHENBEERAZTAREGNEMMARRRNE REBRKELY, ABF 5L

RINRAARR. WERXEHHEBRWENRER., BEX()5KEOWKHEIS
BEHT logr’ =0.6017—0.169 2log DW (n = 10, r = — 0.9903, P < 0.001)
B|EE logr’ =0.7111-0.16490g DW (n =10, r = —0.9703, P < 0.001)
WELREZHE 1), EwkE

K ERRERAEEEEN |
K ERBEMRBERS, SHRGE | o HAH
ARFEARBLORMTRD, HEE  ~ ¢ BRE
L= LT L .
23 DENETE z

KRB TR ETERMB LSS

Re TIRE CPYE + frfE2) L&
4, JNETE (EDW) 4 5K E (DW) 8 1 ! I |

2.3%—2.6%, FiE 2RI X, 0.01 0.1 1 3
EDW= — 0.4252 + 0.026 8DW DW /mg

(n=15 r=09990, P<0.001). B BEBRHKNTFARE

24 BERKE (DW) 5RER(IHER

*ﬁﬁg;%%%’ *tﬂﬁﬁﬁq&iﬂ Fig.1 Relationship between body dry weight (DW) and
F=G+ R+ EV+ ER & M4 14 8k respiraion rate (r') of M. rosenbergii larvae before
B, Ho RETEERK. T4k
TEREFR G TARE F/NES, 1993), MBREERARXEE AR, BT, XFH R

feeding (O) and after feeding (®)

1) #/h%,1997. HE. GEMERAG Y RBFIFERBEHREME. £XERE BT
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R4 BEENFRBFHETEE BRI A O B9 ) A A 5% &30 1B] (R RS ) 1K #E

e D CARTE Al 0 28,80, S FR 2 0 5 4R 3 IR
ab.4 Dry weight of post-molt larvae
and exuvia of M rosenbergii MBS, T, REMR EEBHFE T EMAWE. G
TR hETE AW AR SR 3h I AE A (SDA) W FERE., SHE
(ug/ind) (ug/ind) kK E LR (Z,-P)WEEERZIE 5. AR
100.8+5.3 2.4+0.10 A THEEEIETHERERKISEA2W T
163.746.0 4.0+0.17 B, 7 8:16, 12:12M 240 =HZ M E B EHZEZR
272.8+10.0 6.8+0.26 (P> 0.05), 18 42087 F o6 th 4] b 5 H fl = 2HAH
448.2%12.5 11.4+0.35 L, AR EMHNER, P BRI TAEKWLT
§72.2+30.1 1782031 BIEE TR (P < 0.01), M EEHRK T HZEHaM
BBl B R (P < 0.05). SFHBERWIK N
4:204 100F = 20.73G + 40.14R + 1.53Ev + 37.60FE

8:16, 12012, 24:0=4HFH 100F = 30.18G + 38.13R + 1.80Ev + 29.88E.
xS AEXEHFH TS REBNZ,-PAERSKRE

Tab.5 Total energy budget of M rosenbergii larvae growing from Z, to P, in different

photoperiods
L'D F/)/mg G/FI/% R/F]% EvIF!% E/Fl%
4:20 67.86 20.73+0.73 40.14+2.93 2.18%0.19 36.95+3.84
8:16 62.59 29.90+1.93 .41.41+2.10 2.63+0.18 26.06+4.21
12112 67.62 30.16+0.72 36.60+1.69 2.47+0.13 30.75+£2.48
240 68.36 30.49+0.96 36.37x191 2.61%0.17 30.54+3.01

3 WigE4ie
3.1 HEMEKSAXBBAXE

AR EREN, HECREEMER, AN EREHEE R, EHKGCEEHT
RFHMERER, XEHRDEZE (1996) MBI KEREAG THEEKAE KR RNER
H—B. LAPERANT RBHNGEHERFEENEMN, E544K C,NEEX CN
HEEX, XEAARARDEABEEZHTR-XFHANSEEARBRNAEIY RN SERERR
A, EXHEMEAREIEREFEFRYRYLARMENREN. BT ARGEARLZGT
itk BB AR (bk/ANE, 1997), FILBF R &R Wi, £—EWEEN, FRENE
EARSEMAEN C,N&E., Harms % (1991) F 59 52 901 4440 40 Fh ik 38 e £ VR o ik 2
B Hyas raneus ik, ERH TER C, NFEEEBFHERRTEL. XE®KESHEHK
MEML, HENERMERESFREOEN CNEFREHEREKX.
32 gBUZEARBABERXE

S LA BAGHTHERNSEGRETTF S, 8116, 12/ 12 24 0=HW B R RBHE
W ) A EE T K. 40204 BAR 4K B R B B, H i T 8 A R B 18 I A L
BE TR, KBRS A R/NE, 1997), AW HBRREET 8 16HM BT 121248
K. EFERMAELTE, § X BeTEIZE 8h KL L6, Sk BB P REHS HERHE
MEFHRTEERNESR, BEXBEETE WS EFEESR T A KM LIRS E
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KBRTHE, B, TGN B A BT RE 4R KK,

AT, 420 MR EEE IR T HESE HEME A Lo Bl 8, WA RDE AR T 4R [
TR, SRR ATENTRR 42080 AERIBEERK, Hb T4HERRE
ABENARE, U, —RNEREILFEEEBREIN sh 2 B, BB EER
ERGEEE / NWRE ENATEEREN. AT EERBIARERTEE, RYEH
Ak 38 A B8 Y B 1) 3 4 X RE, BRI RE SR B 5 4 T A ROk g HE s A A1, DA 3 T HE
KA, SIERLBEN TR, FEFENYELRERSN, WEEELR, WeHT
BEATHIRALBET KBS (Richman, 1958; Gaudy, 1974). MEKEREHGT,
F R IBIF 4R R RO R B K, R 3 A AR, A R T &9 i T AL AR e, AT 32
T Sk E 4k,

ERBRZET S, 5— N NEEMRERE KRR HEEER S RERN
wE AR, FRBIFIEAREARAGTAR] MBEREAEAENHEHX,
FrUABE & e MR A EE K, H R A, HAFSRsh itE A AERE. H AR FERE B L AR A L8R 5.
HETEEBEGTET R E %58, B4k & sk 18 K TR REaE A 3 id, BT
BL, Z,—P B S AR EREAE B & SRR AR A0 LU O AR R S KOG R A (I 4 . BH b, AR
WHEERE A9 M R F , 2E 1Ok FR B A) £ R 5% SR 0 I R & X 4h A AR B 43 B 7 A TH AR Y
i .

33 BHEEFLHXBBESG

AWRGERFRH, LHEEEEEK, B RBIHFEE KBS, MEKEREFERE RS
ARIBE B, A, B ESERANEAGT, SR FEBBARST R GRDNES,
1996). Ht, #F KBIFF &4 b, K6 R A K 38 8 A4 7= 4 1y — Fh ] B
BT,

2 % X ¥
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17(1):69—73

AN, 1997 FREAP K TF RBTLHERRERZTHIR BESHE.28(1): 1320
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INFLUENCE OF PHOTOPERIODS ON GROWTH AND ENERGY
BUDGET OF MACROBRACHIUM ROSENBERGII LARVAE

LIN Xiao—tao, QI Sang, CAO Shuang—jun, HUANG Chang—jiang
(Institute of Hydrobiology, Jinan University, Gua-ngzhou, 510632)

Abstract Experiments were carried out in the laboratory to examine the effects of photoperiods
on the growth and energy budget of the larvae of Macrobrachium rosenbergii ( De Man) from
Februray to May, 1995. Four experimental groups were estimated under four LD photoperiods: 4:20,
8:16, 12:12 and 24:0. For each group, the first zoael larvae were reared in three glass containers,
each containing 800 individuals in 10L of filtered seawater, and fed on Artemia nauplii at a density
of 5 ind/ ml until the larvae reached a postlarval stage. Water temperature was maintained at 28 +
1T, salinity at 15, light intensity at 1500 Ix throughout the experimental period. The larval growth
rate was calculated by increasing in body dry weight and rearing duration. Energy for growth (G)
and energy intake (F) were calculated from the measured data on dry weight and carbon content of
larvae and the amount of food consumed. Energy for metabolic costs (R) was calculated from the
measured data on respiration rates. Energy of the exuvia (Ev) was calculated from the exuvia dry
weight and the energy for rejection (E, egestion plus excretion) was calculated from the energy
budget. Differences among experimental data in each group were compared by analysis of vanance.
The results are described below.

The specific growth rate (g) increased with increasing light period (..’Ij ), with a relationship
between those two parameters of g = 6.524 5 + 3.604 5 In7. Under all the four photoperiods, larval
growth can be expressed by a formula DW= ae”, in which DW represents the body dry weight of
the larvae, ¢ the number of days for the larvae rearing, and the index & indicates the speed of
growth. There were no significant differences in carbon and nitrogen contents of larvae reared for
different photoperiods. No matter how the body weight of larvae, their respiration rate (') always
remarkably increased after feeding, but decreased with an increase in the body weight both before
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and after feeding. The parameters of »* and DW showed a remarkable negative relationship i.e. logr’
= 0.601 7~ 0.169 2 log DW before feeding and log r’ = 0.711 1-0.164 9 log DW after feeding. The
dry weight of exuvia (EDW ) occupied about 2.3%—2.6% of larval body dry weight, with a
regressive relationship of EDW= — 0.4252 + 0.026 8DW. The allocation of food energy showed no
remarkable differences among the three groups of the larvae reared under L-D = 8:16,12:12 and 24:0
photoperiods, but had an increase of 9.5% allocated to growth and a decrease of 7.7% lost to
rejection in these groups if compared to those reared under the L:D = 4:20 photoperiod. The energy
budget for total development of larvae were 100F = 20.73G + 40.14R+ 1.53Ev + 37.60E for the LD
= 4.20 group and 100F = 30.18G + 38.13R+ 1.80Ev + 29.88E for the average of the rest of the
groups.

Results of the present study indicate that long period of daytime, especially under a continuous
light exposure condition, may increase the growth rate, gross growth efficiency and assimilation
efficiency of the larvae. Prolonging light exposure is considered to be an effective measure for
increasing the production in the mass larval culture.

Key words Macrobrachium rosenbergii larvae Growth Energy budget Photoperiod
Subject classification number $966.12



