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ABSTRACT

This study has been conducted to investigate the molting behavior and the effects of rearing tempera-

ture and day length on molting in the giant freshwater prawn, Macrobrachium rosenbergii reared in the lab-

oratory. The results obtained were summarized as follow:

1. After pre-spawning molting, the protopodites of 1st, 2nd, 3rd, and 4th except 5th pleopod bore new
breeding setae which conserve eggs in the brooding chamber and the basis of 3rd, 4th, and 5th

pereiopods bore new breeding dresses which transport the ovulated eggs into the brooding chamber,
2. Adult females reared in 27.5~29.4C molted 10~12 times per year at interval of 27 ~35 days, of which

four or six moltings were common molting for growth and another four or five moltings were

pre-spawning molting for spwaning and brooding. In winter season, pre-spawning molting did not

happen to most of adult females in spite of the same temperature.
3. Duration of intermolt cycle was 31~38 days and 26~30 days at 25.3~26.5C and 28.7~30.4C of

rearing temperature, respectively.
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Table 1. Time sequence of molting and crust-shell for-
mation in female Macrobrachium rosenbergii reared at
21.5~28.6C in temperature and 3.21~4.57%, in chlorinity

Time after start

. Remarks
of molting
0 Start of molting
10~15seconds  Finishing of molting behavior
20~30 minutes  Recovery from contraction of body sur-
face and lying down
3~9 hours New crust-shell in soft state
15~20 hours  Crust-shell somewhat hardened
24 hours New crust-shell almost completely har-

dened
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Fig. 1. White belt on the dorsal margin of rostrum
before molting. wl; molting white belt,
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Fig. 2. A comparison of breeding setae between the
pleopods of normal female(a) and those of ovigerous fe-
male(b) in Macrobrachium rosenbergii.
1p~5p, 1~5 pleopods: vb, view from behind: vf, view
from front,
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Fig. 3. A comparison of breeding dress of abdominal

epimera and thoracic region of female Macrobrachium
rosenbergii.
a, ovigerous female: b, normal females; pr, pereiopods;
bd, breeding dress: g, genital pore; arabic numerals, com-
parative portions; a-1,b-1, lateral view of abdominal
epimera; a-2,b-2, ventral view of thoracic region,
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Table 2. Intermoult periods in adults and juveniles
Macrobrachium rosenbergii reared at 27.5~2947C in tem-
perature and 3.45~4.23%, in chlorinity

Intermoult period

Body length (cm) No. of specimens

(days)
Adult females
13~15 26~32 15
14~17 30~35 5
Youngs
7~ 9 13~15 8
Juveniles
4~ 6 9~11 11
Adult males
14~16 26~55
17~20 3B~93
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Table 3. Effects of temperatures and ages on the intemolt period in the adult female Macrobrachium rosenbergii

reared at 3.38~4.26%; in chlorinity and pH 8.0~8.2

Body length (cm) Age (years) Temperature () Intermolt period (days) No. of specimens
14~16 with 1-year 25.3~26.6 31~38 4
13~17 4 27.5~29.2 26~32 15
13~17 in 1-year 28.7~30.4 26~30 5
15~19 2-year 28.5~29.5 35~45 g
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Fig. 4. Daily feeding amount during a molting period of female Macrobrachium rosenbergii at 28.6 +0.8C in tempera-
ture and 3.57~4.48%, in chlorinity. Cm, Common molting; H, Hatching out ; Pm, Pre-spawning molting.

Table 4. Frequency in the occurence of pre-spawning molt and brooding on the mature female Macrobrachium
rosenbergii during one year rearing at 27.5~29.4C in temperature and 3.38~4.25%, in chlorinity and pH 8.0~8.2

v i P .
ear /indi Tespawming Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

vidual No, times
1991 ~1992
1 4(2) (+) + + (+)
2 4(1) + (+) + +
3 5(2) + (+) + + (+)
1993-1994
4 6 + + + + + +
5 5(1) + (+) + + +
6 3 + + +
7 5(1) + + (+) + +
8 4 + + + +
1995-1996
9 3(1) + + (-+)
10 7 + + + + + + +
11 5(1) + + + (+) +
Total pre-spawning times 41) 4 72 5 11y 0o 3(D 3 5 6(1) 2 2 6(2) 2(1) 1

Parentheses show the cases of fallen eggs during brooding.



Dev. Reprod. Vol. 1, No, 2(1997)

Table 5. Frequency of moltings and spawings in adult
females Macrobrachium rosenbergii during one year
rearing at 27.5~29.4C, 3.38~4.26%; Cl. and pH 8.0~8.2

Individual No. No. of moltings  No. of spawnings
1 10 4
2 9 4
3 10 5
4 9 3
5 9 4
6 8 3
7 10 7
8 4
9 2

10 11 4
11 10 6
12 10 5

B2 BT st FHAA Ao} FgHQ B
7} Yot} (Scudamore, 1948).

B3 4aeye dFd A3 ooy uwwjd &
HE FH70] dojuR] @& AL BF o] A7) okd
dolz2 Aol F2 FA NE 45 479 Botoz
F548 AL #AAF] B9 Bk ¥4 7wl o
2 FFE vAH dag AU 3R ASAIIA R
8l A (Stephens, 1952) 2.2 Atg@ T},

g o

¥ Age UE g A, Macrobrachium rosen-
bergiis 2@ANAM 153t ST AgdAE A
Mo oA s 9 ARS8 YFo] gaof 1A
= L AR At dAstgen 1 A%E s
o} go] g ekgirt,

1 wrd goE Al 2 3 4 5949 7Fde
Breeding setae7} A/4d5o] X349 By & &
go g RE RESD A, 4, 5279 75 B3] A
38.7ke] 4R AAF FERG A5EZEe] Fdo
Breeding dress7t 44 =lo] wigtd datg 34
2 Feah

Molting in Macrobrachium rosenbergii 179

2. A& Y gae ASTE 27.5~29.4C
A 27~3594 9] A 0.2 Wdte g3l = 10~123]
ojglem, 6~73& A%e AT AFEIoINAL
A @S 3 wndg e e 453
Atk W=7t A wet golste] FU7IY 12,
1, 280l e ATl E Zr e A
o] dojtA] st

3. AR & 25.3~26.5CA e €7HEE 31~38
Ho|A L, 28.7~30.4CAM = 26~30L o] At

AEEH

Antheunisse L], Van Den Hoven NP, Jefferies D]
(1964) :
monetes varians {(Leach) (Decapoda, Palaemo-
nidae), Crustaceana 14 (3):259-270.

Bliss DE (1954): Light inhibition of regeneration
and growth in the crab, Gecarcinus lateralis.
Anat Record 120:742-743.

Bliss DE, Mantel LH (1985): The biology of

crustacea, Vol 9 Integument, Pigment, and

The breeding characters of Palae-

Hormonal Processes. In: Skinner DM (ed),
Molting and Regeneration New York: Aca-
demic Press, p 56.

Chang ES, Bruce MJ (1980) : Ecdysteroid titer of
juvenile lobsters following molt induction, ]
Exp Zool 214:157-160.

Costlow JD Jr (1966) : The effect of eyestalk extir-
pation on metamorphosis of megalops of the
blue crab, Callinectes sapidus Rathbun. Gen
Comp Endocrinol 7:255-274,

Hughes JT, Sullivan JJ, Schleser R (1972): En
hencement of lobster growth. Science 177:
1110-1111.

Kwon CH, Lee JH (1989): Basic study on the re-

productive ecology of the freshwater prawn,



180

Macrobrachium nipponense (De Hann) reared in
the laboratory. J Inst Bio-Prod Res Dong Eui
Univ 4, 5, 6:25-68.

Ling SW (1967): The general biology and develop-
(De Man).
Indo-Pacific Counc Curr Aff Bull, 35:1-11.
Ling SW (1961): Note on the life and habitats of

the adult and larval stages of Macrobrachium

ment of Macrobrachium rosenbergii

rosenbergii (De Man). Indo-Pacific Counc Curr
Aff Bull, 9 (5):55-61.

Mykles DL (1980): The mechanism of fluid ab-
sorption at ecdysis in the American lobster,
Homarus americanus. ] Exp Bio 84:89-101.

Roberts JL (1957): Thermal acclimation of metab-
olism in the crab Pachygrapsus crassipes
Randall. The influence of body size, starvation
and moting. Physiol Zool 30:232-242.

Scudamore HH (1948) : Factor influencing molting
and the sexual cycles in the cray fish. Biol
Bull 95:229-237).

Skinner DM (1962): The structure and metabolism
of crustacean integumentary tissue during a
molt cycle. Bio Bull 148:440-447.

Soyez D, Kleinholz LH (1977) : Molt-inhibiting fac-
tor from the crustacean eyestalk. Gen Comp

Endocrinol 31:233-242.

W% - ol %7 -

33 - 47 A A

Stephens GJ (1952): Mechanisms regulating the
reproductive cycle in the crayfish, Cambarus.
1 The female cycle. Physiol Zool 25:70-84.

Travis DF (1954): The molting cycle of the spiny
lobster Panulidrus argus Latreille, 1. Molting
and growth in laboratory-maintained indi-
visuals, Biol Bull 107:433-450.

Yamamoto Y (1960): Effect of central nervous
tissues on involution of midgut gland following
removal of eyestalk in the crayfish, Procam-
barus clarkii. J Coll Arts Sci Chiba Univ 3:
151-155.

Yamaoka LH, Skinner DM (1975): Cytolytic
enzymes in relation to the breakdown of the
chelae muscle of the land crab, Gecarcinus
lateralis. Com Biochem Physiol 52B: 499-502.

Yonge CM (1955): Egg attachment in Crangon
vulgaris and other Caridea. Proc Roy Soc Edinb
65:369-400.

ARG - AL (1992): DA%, Macrobrachium
nipponense (De Hann) 2] &AL 2 5 YAt
@ A Fg AEAATR] 7, 8, 9:79-115.

3 - AR (1989): ek A AL, Macro-
brachium nipponense (De Hann)<) 3l &y F7)
o] B3 guF7le viX e £ dge] 9.
T YERNATA 4, 5, 6:1-14.



