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Artificially induced maturation by eyestalk ablation in the kuruma
prawn Marsupenaeus japonicus.

Reiko FUSEYA™, Motohiko SANO™, Hirofumi SHIMIZU",
Motoya TAMAKI™, Takeshi HAYASHIBARA™ and Masaya KATOH™'

Abstract Eyestalk ablation is an effective technique for artificial induction of matu-
ration in penaeid shrimps. To induce maturation in cultured female kuruma prawn,
methods of eyestalk ablation and optimal conditions of prawns and of rearing envi-
ronments were examined. Eyestalk ablation was effective for prawns with developing
ovary that were older than 12 months and larger than 140mm in total length. The
most successful spawning was seen when prawns had been operated to remove single

eyestalks just after molting and were reared at 24°C.
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Table 1. Effects of eyestalk operation patterns on artificial induction of maturation

Group No. of prawns used Spawning rate (%)

Unilateral eyestalk ablation
Bilateral eyestalk ablation

Unilateral pinch of eyestalk
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Bilateral pinch of eyestalk

Mortality (%)
100 29
33 83
0 25
25 75
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Table 2. Effect of unilateral eyestalk albation on the spawning of prawns of various body length (BL)

and age
Group Unilateral eyestalk ablation No. of prawns used Spawning rate (%)
BL 110mm Yes 6 0
7 months old No 3 0
BL 130mm Yes 6 0
7 months old No 3 0
BL 140mm Yes 7 0
8 months old No 2 0
BL 130mm Yes 6 0
12 months old No 3 0
BL 140mm Yes 7 100
12 months old
BL 160mm Yes 7 86

18-19 months old

LIEE s v v 0 O EfE o, WIRE U TR FRLER
ZLBWREKRICOWTHERICEE L, T, 8 » At
THIRFLED G S b S NS A SN -
7z (Table 2 )o

L»L, 7, 8 HbofED < &140mmAii TR
WLER A 1T > 72 AT, I s vy BB IEAS
Nihs, EIICETRESH L - 120 £12, 124 Ak
O T ETIR140mmATH% T b IRFRLERIC X 0 EIIE{T S
TEMIH ST ot FEINIC 3B ZTEE DI E /2
F 7T & OBRBEEN MDD - TO B A FEMEN S 5 &
EZZ ol

RIRALIE & IR D 1L

ARAFALER % DAV B D> & DIIEE D Bk T~ & EFROIIE O
REEICS> WTHRET T 572 0, #K T E % IREVIR
%, 100 ¢ kil (kiE25°C, #HAK) TTAITHA EZ
THBIEHE 21T - 1o AMICE VIO RF— V% 1,

1—2, 2, 2—3, 3, 3+ 6 BEMIcHT, IEEHDIN
B oA 47 i k0 PFEHERE R H AT ERE L,
PAMEE T cUNEER IR, KRR, XElakiins
DAF— V%t Lz, TORER, A2 57— UhiE
I92iIco0T, WHEERHGES, BiTdsT &K
FIghans BB Ui BEEYI SRR & e (Tabled ),

Fi, SED SRR L T B & Ebh B HEE
&R DRI 43 T HRARILER 2170, IR e &
TEBIEE 21T - 120 #B& L 72 97N T DK T EEIEAS
Hontens, NE» S OINEP KB EG & ENVIE
K@ - 72 (Table 4 )o

Dbz &Ens, AP LOMT EIEOFERIZ
FEEICIRETH 3 EEFZ Stz, AE S DIIHE DR
FIRAEIC B D & &, IR ICEEI 3 Th N 5 T &
DS MITH 5, L L, REFEDEAIIN VIR
DEP > fo12d, FRINTRIVE SR Loz e A2V
BT EDNRNTHBEEZ 5T,

Table 3. Ovarian development examined by external observation and biopsy after unilateral eye-

stalk ablation

Body Ovary width Observation day after unilateral eyestalk ablation
length at day 0 1 2 4 5 6 7 8
158mm 6 mm 2-3 3:C 2:S 2-3 3:C 2:S

150mm 6 mm 2-3 3:A 3:B 2:S

160mm 2 mm 2 1-2 1-2:M 2 2 2-3:A 3:C 2:S
157mm 7Tmm 2-3:M 3 3:A 3:B 2-3:S

1, 1-2, 2, 2-3, 3: indices of ovarian development examined by external observation; Larger num-

ber indicates the larger ovary.

A, late yolk globule stage; B, early cortical alveoli stage; C, late cortical alveoli stage; M, molt-

ing; S, spawning at previous night.
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Table 4. Effect of unilateral eyestalk ablation of immature and mature prawns on spawning and survival.

. o\ Average days from operation . 0
Ovary No. of prawns used Spawning rate (%) to spawning Mortality (%)
Mature 7 100 4.5 29
Immature 7 100 5 71
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Fig. 1. Total number of eggs spawned by unilaterally eyestalk-ablated
prawns reared at 20, 22, 24 and 26° C. The number of eggs were accu-
mulated until the first molting after the eyestalk ablation.

Table b. Effects of the water temperature on the spawning of unilaterally eyestalk-ablated prawns

o of provns used  Spawning rate () Mg numbor Average poriod ani v
20°C 11 63.6 1.9 15.3
22°C 11 63.6 2.0 104
24°C 10 100 2.9 7.0
26°C 10 90 2.3 5.8
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Fig. 2. Accumulative mortality of 3 groups after eyestalk ablation. The
eyestalk was unilaterally ablated 2, 10 and 17 days after molting.

Table 6. Effects of unilateral eyestalk ablation of prawns at various molting stages on spawning and

molting

Dead prawn
Group No. of prawns used without spawning
and molting (%)

Average period
from operation to
molting (days)

Average number
of spawning

Day 2 after molting 10
Day 10 after molting 12
Day 17 after molting 10

3.9 22.3
2.8 25.7
3.1 29.6




20

BAICHVIH T E3AEENTI2, AL ERHEL, (£
FE140mmPlE, BiEER & 72 Wi R T, A#E» S
b HREEENH SR U o R % ® IG5 T &8, EEDP
BLUHEOLD» Sk bR TH 5 T ENIAS NI -
7o

R & OHRFEIN E T = £ 0 AT s X b
OB 21T -7 & T A, FEI S NIcZHEINO INRIc
WA SN, £, AT X 2 HETIIRA
T EICHARTERED/ DRV EBEL LK, %
DIFKRE U TERBICINE OFZENEF 5 fo i /m
FEINAET 5 ENEZ O NI, BT D AT A
B 243 S e ds, KR £ HREIN & M
T5EINEORABEOEVISHERINE L bHD,
AL TIIRAT ED HREINC & 5 EEIIEIC 13 &
FhRW EWFEESINS, SHRofEE LTEKTE
DUNE DR, FEREESM, BHAREN &2 o FL
WKOWTHREIT 20ENHEEBbNE, 7 V<
E DR, FEEREEMINT 5 Lick b, K DAE
L e BRI e Tl = e BB O [a] LS HiRF T & %,

REET < AEBFICE « iH7KIASC « R « ARG « It

X Bk

Bray W. A. and Lawrence A. L., 1992: Reproduction
of Penaeus species in captivity, in "Marine
Shrimp Culture: Principles and Practices" (ed.
by Fast A. W. and Lester L. J.), Development
and Aquaculture and Fisheries Science, 23,
Elsevier, Amsterdam, pp. 93-170.

=ZF A, 1982 R HARMHZHEXE (D, RE,
KB, 261pp.

Sano M., Minagawa M., Tamaki M., Hayashibara
T., and Shimizu H., 2003: Effect of water tem-
perature in the spawning interval of the kuruma
prawn Penaeus japonicus after unilateral eye-
stalk ablation. Suisanzoshoku, 50, 433-434.

KHEM, 1995 = & - # = OBl SENA, 8§05,
339pp.





