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Studies on the X-organ of eyestalk and the photoperiod for
the control of gonadal maturation in a freshwater prawn,
Macrobrachium nipponense(De Haan)

Chang-Hee HAN and Dae-Jung KiM
Department of Biology, Dongeur University, Pusan 614-714, Korea

To clarify the relations between photoperiodism and x-organ of eyestalks to the control
of gonadal maturation in a freshwater prawn, Macrobrachium nipponense, the present
investigation was performed with following examinations: 1) the influence of water
temperature and daylength on the control of gonadal maturation, 2) the effect of eyestalk
ablation on the gonadal maturation, 3) the seasonal variation of histology of MEX-organ
(medulla externa X-organ) in the eyestalk.

In previtellogenesis period (December~March) and vitellogenesis period (April~May),
gonadal maturation was considerablely influnced by water temperature. In these periods,
GSI increased and gonads were matured with water temperature rising without regard to
photoperiod conditions (12L/12D and 15L/9D). In spawning period (June~August),
however, gonadal maturation was influenced by photoperiod condition. While high value
of GSI was kept at long photoperiod regime (15L/9D), GSI was decreased at short
photoperiod regime (12L/12D). 1In resting period (September~November), no
rematuration was occurred at all the experimental regimes combinated with water
temperatures (16T, 22T, 28C) and photoperiod (12L/12D, 15L/9D).

Effect of X-organ which inhibite the gonadal maturation was stronger in resting period
than that in previtellogenesis and ealy spawning periods by observations on the
effectiveness of eyestalk ablation on the gonadal maturation.

In MEX-organ of eyestalk, the number of neurosecretory cells of which size was over
20pm in diameter varied according to the reproductive cycle. The number of cells
increased 77 * 12 in resting period, and decreased 55 * 7 in vitellogenesis period. Volume
of Bellonci’s organ, however, increased in vitellogenesis period in comparison with that in
resting period.
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Fig. 1. Effect of temperatures and photoperiods on the

ovarian maturation of M. nipponense during the
spawning period. Each simbol with bar
indicates mean * SE. InC: initial control.
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Fig. 2. Effect of temperatures and photoperiods on the

ovarian maturation of M. nipponense during the
resting period. Each simbol with bar indicates
mean * SE. InC: initial control.

)\

79

\,
“

% Aojd © FF719 ool Xorganol B @

Al

[s23
el

o}
=

odx A
pei=3

3) NI BFT|9 det

Age] A8 H9EL 12€ 129 AFEUL
H, oo AFALY 22 1088 YT 10L/
14Delgich A& A F AN We) Bt GSIE 0.85%
ojen dhedME dRFAY Ao GRAET}
2337 AFEIE . ol g e AdRF A7 D=
M55 128 17959 4338 3¢9 747/ 80d
58 10T, 16T, 22T} FF 27 120L/12D, 15L/9

Z83 6o AdTE Yo A1 A
#E Fig. 39 JeEld A
AT S oA A5 404F Ho
GSI= 12L/12DZ A 0.70%, 15L/9DZ A
080% 2, ¢ 24 BEFA AMSAE AFE o
B) &} GSH Hele giden, x3 =25
H3le gl

16T AEFE0 UM AN 4W0YF HT
GSI+ 12L/12DZz 4 0.96%, 15L/9DZ7 o)A
101% 2 AbSAY A wied Ao ¥ar) gk
Ay dadde dtEAg Ao drAEEo]

e EAY Gl wee ¢ 4 9l

Kutst

o
i

o
3
&

T+ 1
Mz
8 a

10t9

geEo] Y, dHYPAH 719 GEAEs B
3 00 10°C—12L/12D
2 oo 10C—15L/ 9D
InC
1 % *ﬂf“ﬁ" 4%
0 1 1 1
ér o0 16'C— 12L/12D
5 F o-a 16°C— 15L/ 9D
a b
3F
X 2}
~ InC
- 3 t
N 4 i 1 1
G s [ o 22°C—12L/12D
7F &a 22°C—15L/ 9D
ol .
5 -
4t
3 F
2}
nC
1 b
ok 1 1 ]
[ 40 80
Dec. 17
Rearing days
Fig. 3. Effect of temperatures and photoperiods on the

ovarian maturation of M. nipponense during the
previtellogenesis period. Each simbol with bar
indicates mean * SE. InC: initial control.



rk
o
ot

o]x] g3kt AH& 80U F GSI= 12L/12DZ A A
244%, 15L/9DZ AN A 2.70% & g8t eh g
I, 2E AA Aol G Fd7E &5
3 de TA GFEA T GRAEE] &
Astn YJew 12L/12DF AN A E 4018 F 19}
g7t TS Aok 22T AFTE YolME
AR HALE 409 ¢] =W 120/12DF 15L/9D2] %
ZANA BF GSIVF Fedtn dEATES 8
A Y} FES FA3 2 Yoy 15L/9DF A0
A& gutelE 2utelzl X8 slgnh o Y A
2471128 ~t8 32)olME FFF2A4 B
Aol & s g3ty A2 Hdgel oyt
o dde) o AAx A% JAT JdeEux @
stoh

4) SHESHMT|0M T At

Ade] AHEH A EL 39 30d AFHAeH
ojmj AL FLL 1300 YFL 125L/115
Dojdlth. 281, o5 HAE GSI= 086% 2
gon, Giae GIAE TFEE A7) GuA
X, AGRYA7) dRAEd GRYEAY Are b
ENEERZ o]FoA slgon IRy Fr)9
YRAEE ol #EAHA ¥ FHolAt ol
g G2 271 H e dAE 7R A
SE2 49 29RH ¥ 49714 & 10T, 16,
22Ce} BFz#H 12L/12D, 15L/9DS M2 =¥ 3T
6702 ATl i G AL As HHE
ZAHg 23E Fig 49 JeEhiAdS 4 A9 =d
A o]E W GSIY HEE HW, 2209 4y
TFAXN FFzAo Al A Y £
GSIE 12L/12D1 A 4.00%, 15L/9DIA 511% 2
Aestgoes 2@ MAEe] JEych aElx
ARS 2709 Fob = g Ry AAEEe XSt
g Aol 16T AFFANA oMz #
Fzd @Al A 108 Foll 121/12D, 15L/
9Do] A FolA HFE GSI= 44 1.90% < 1.80%
2 Aesled dhe dRAAZdAME G &
Aol AT AT AMS 270E 3t HH X dg
MAEo] vebsth 18y, 10Ty HdEFeME
BEzA0 A 17142 2 2718 F7t FHolx
GSie] Wisle HolA gsron dao 2xohH
sl 938 AMS 717t AE4E Gy A A7
o GEAEES Frt o] By AGFHEAYA
7ol GRAEES $rb @tk mEtd, dREA
AN (@E~52)0 JoiME A #AGC] 2
Aol oste] MM Aol dojutr] T ¢
3 BFAe JeEhA gtk

oy
=
of

oaier AY AR R, GBFA B3t
A dolube G AL BFI % A
Hael H&ol WA 9 FAY UIA @

& 4 Sek

S o
v

3r o0 10'C-12L /12D
5 b s 10°C-15L/ 9D
inC x
1F 3 L /;,?
T Y
ot 1 L 1
oo 16C-12L/12D
8r =a 16C-15L/ 9D
7t l
6 b
5F
~ 4 F
R
S 3 - {
w 2F
1
o i nC
oL i ] 1
8r a5 22C-12L/12D
7t a—s 22C-15L/ 9D
6 ;
5 F
4+
3 =
2 F
InC
' F
oL | 1 ]
0 30 60
(April 2)
Rearing days
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Fig. . Effect of eyestalk ablation on the ovarian maturation of M. nipponense during the spawning period. Each
column with bar indicates mean * SE. Star beside the bars indicate the number of ovigerous female.
Temprature was kept at 28 T throughout the experiment. InC: initial control, INT: intact group, UEA:
unifateral eyestalk enucleated group, BEA: bilateral eyestalk enucleated group.
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Each column with bar indicates mean + SE. Star beside the bars indicate the number of ovigerous female.
Temperature and photoperiod were kept at 28T and 15L, respectively, throughout the experiment. InC:
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Table 1. Morphological characteristics of the different cell types in the MEX, MIGX; and MTGX, and of the giant
neuron.
Cell tvpe Cell and nucleus diameter. Staining properties and
P (mean pm + SE) other characteristics
MEX
a Cytoplsm 456 £ 2.1 Light blue-round to oval
Nucleus 17.3 + 3.8 1 to 2 nucleoli
B Cytoplsm 364 + 2.0 Light blue-round to oval
Nucleus 152+ 25 1 nucleolus
y Cytoplsm 277+ 1.7 Light blue-round to oval
Nucleus 134+12 1 large nucleolus
] Cytoplsm 175110 Light blue-round to oval
Nucleus 114+ 10 1 to 2 nucleoli
MTGX;-,
€ Cytoplsm 356+ 19 Light blue-round to oval
Nucleus 153+ 15 1 nucleolus
< Cytoplsm 225+ 27 Light blue oval
Nucleus 125 £ 3.1 1 to 2 nucleoli
n Cytoplsm 176 + 1.8 Light blue-round to oval
Nucleus 103 £ 15 1 nucleolus
Giant neuron Cytoplsm 855+ 52 Light blue-round to oval
Nucleus 255+ 3.1 1 to 2 nucleoli

SE: standard error

¢! onion bodyWioiA ¥HEE #FE 4 glodth

3 MEX-organol A A2 A% JAjo] o
gt dHA Adv AABHHEE FolA A
o] 20um oW RE =ate] ol B9 4 wEg
ZAFte] Table 201 YER AT A7l 83
o) <rEe] MEXd= A7l 20wn o] HE Al
ZEHAM TS = 66+ 7M1, AL =
o] JAEHE & FAINe 712 F
ZAEtAY, a8)a o] 108CE Holxls AHEE
o+ I F7F 59+ 8/ gasgey, o) &
B 39dlE 55+ 7N E WL AasaY. 2
EH olFo] o] A53HAM MEXS 417 EH
MEE F7psto] A7l 790 thA] 67 + 9712
Z718 2 UASE & & A%k ol s MEXH
ABENAEEY FH4e F23 dFo Wzl
wel Hasn Jee & 5 Uth

I_
e

Han(1988) 9] d+X 110

Table 2. Variation of the number of neurosecretory cell

larger than 20wn in the medulla externa X-
organ{MEX) according to month,

Month (water temp. ©) Mean No. of cells

(>20mm) + SE
July 17, 1990 (2450) 66+ 7(n=4)
Sep. 20, 1990 (2467) 77+ 12 (n=4)
Dec. 12, 1990 (10.8C) 59+ 8(n=4)
March 12, 1991 (1240) 55+ 7(n=4)
July 15, 1991 (2360) 67+ 9(n=3)

SE: standard errof, n: number

AAdeel A Fad HAdFr)E Jehdd gle
], o] 59 BAYFFI|E A4 @ Ao af
2 AaEr(62~8Y), FA(9E~119), A
FA71(128 ~0g8 39) 2lm JHEE 74
~59)2 Bru ok 22 ol d AauFE
719 Ayele 3 439 dojst Fast &
ot glen, 53 GdRFAHT e A
12C ol & AFd 93t dojye W,



A A0 NS, Macrobrachium nipponense(De Haan)®] W24 Ao nxe #3719 9 Xorgand] B8 A7

Fig. 9. Morphology of the Neurosecretory cell in an eyestalk of M. nipponense.
1 a-cell in MEX(X400); 2: fcell in MEX(X400); 3: y-cell in MEX(X400); 4: &-cell in MEX(X400); 5: &
cell in MTGX(X400); 6: {cell in MTGX(X400); 7: n-cell in MTGX(X400); 8: Giant neuron(X200)

85



%
o
lo_p‘
o
)
ol

Fig. 10. Variation of the Organ of Befionci according to the annual reproductive cycle M. nipponense.
1: vatellogenesis period(X200); 2: spawning period(X200); 3: resting period(X200); 4: previtellogenesis
period(X200). W: waste; d.ob: degenerating onion body; ob: onion body
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AA 0 A%, Macrobrachium nipponense(De Haan) 9] MA54% Aojd| v 453719 4H 9 Xorganol #E A7

A7l FEE F29 wId @A) dAY
Zol7y 13L/11DeIEHR FetR o7 st g4
s Ao ik FFgo] YEdivty Bustu
AT Y, FAF AAAE A gAE EU
AE X-organol X GIH(gonad inhibiting hormone)
< ®ulsty] gEolgte AL A 48A de At
Ao]t}(Adiyodi and Adiyodi, 1970; Fingerman,
1987). whebA] A AU AL oAM= B2 P&
AA e g g4 2 ot X-organe] &4
23 FHo] gltkzn F At a8eg, ¥
Zo) YA AT AYUIFE o B
A w37l e AAIAF7N g F5
o+ X-organ®] E4xte] #A
Bof gtk B AT AAAF I mE
ek FEHE 2AME A A A7l Q1o
15L/9D9] AU ZUoA AL Hgo] A&
v, Adzded o S 12L/12DY BF
e A Asel AAHAN(Fig 1. 2
FANNME & B3 2149 BARl)
ZAA A2h HEo] JAE dHR ALY

oo
= T
B
=

[e)

ox o

W
fox - 1o o

ofd
x, N

S

N

Ao T

’

i

E2&

on AdEe dolubA Fskeh(Fig 2). 184,
AP A7I(128) s dFIAY7N(HE3 38
Me FFxd ARl F& dsd st 4
A& o] dojwtrh(Fig 3% Fig 4. o18id 4
HEE FEH Ay ds g i FF4e
Ao wdstel ojste] vEhta lEE H
oFElon, dg TdAsE FRAo] wEEo A
N Aol dAHE FF2Ue FUR v

Folx AAA He A4 8de XY §19AA
2S¢ F A

a8, ok "Ae] o3 AN A &
Tof i Aol AelA ABAN(TRIAME
< AAS ATl dAFA g HEL
Ao o] dojut QoA WA o
g £33 2ol AT (Fig 5). 13 FA 719
DU AGEYEA 7 (3L) M= o4 HA ) o3
Ao R8s FR1304 Jetgo(Fig 69
Fig. 7). FA7AM = &% 4HEHS AAINAS
o Aaie e FH a9 A yeuiA @
oy, AdFFHA7IAAE 4 3 2hE AR
39S We 9% 23 945 v 9SS
% F AAgT o) A=z, Ao G
Aol ofste] FFAdo] Wl HA el A
AM A& FA a9], & GIHZF AAEu o] A
Ao Aol JAHUA FA 2o E7tA H
=, o7} GIHY Ad&u7F 71 &3 4o

& T

=
=
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Ui, I8 AGEE AT 2] o2
AAREE B3RS AR 93tEolX
A o] g GIHE A%y

e BAHA 890 ZAAE
F UAAT, 10T ofste} AFL7|E
FAsel g8 dAase] FRER, ofg e
ANEHE Jehde Aoe Hof £29 3§
ZA4o] A3t dva

(o}
A

P

2 ok ff 10 > e

(o)

SEReCERERY %
2% 4 .
WRE oy BAC) g% A4 4% 1 &

o] 3 A7 SHE AVl AAxe Y57
AEE FFANFZ st FYHAR Font
(Anilkumar and Adiyodi, 1980; Quackenbush and
Herrnkind, 1983; Anilkumar and Adiyodi, 1985),
W A &abe] AEAd Mol WalE Kul-
karni and Nagabhushanam(1980)7} Parapenaeopsis
hardwickii s 322 ZAHE v Qlth o] R3A
o olatd Mala H& A Ao A o] F9
7vg Zstn AAA A AZlde A9 ARt
R e, olHd Ade B AT 22
A#E HoF1 v}, §H9¥, Kelemec and Smith
(1980) 9 Yano(1984)= ZtZ} Penaeus indicus< T
doz2 oY FEHES AAS A FEY HAG
RAE9 HA&T 29 o] U3t vuw - I3
st e, o Aol 93 AL Y&
AsAE W EHE st Aol
e HAFRS de JA5S
gt gt o] AARELS
e d¥de oih o2 49
ole] g Afol& ofvtE Fof u}
= 94 8909 o == FAol
T F Tk LEAT ol E ATolA
Al717F AR whet o Az
pAN= A FA-ide 4

Van Herp et al (1977)& Palaemon servatus?) <t
ol dig Z2FHTFAY IFNM 9+ (medulla ex-
terna) o+ 1708} X-organ(MEX) o] glom, o 7))
v 4579 ABEHNE(a-cell, Bcell, y-cell, &
celDZ ©]FolA 913l % (medulla terminalis) ol
= 2709 X-organ(MTGX; and MTGX,)°l lon,
°] & X-organ 3% 7Y A7 EY) A E(ecell, {cell,
ScelD2 ofFojA gl a2y, W4 (medulla
interna)oll= X-organo] fUtkn stk 12):,
MEX, MTGX,3} MTGX.0] 9ol 5l FHo] 70
=

oy

FFL ml
i R
-4
1o
0,
E
e

-

wn B EEE giant neuron® Bellonci organ®]
At Ry glel, 18], Nakamura(1974)
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= Penaeus japonicus®] N7 A 3 2w A3 4dq
U AAEB AT #3F AFoA ko 94
& FFe 3FFY AARAEN B Yt
o Busta glek £33, Carlisle(1959) < Pandalus
borealis®] 9%, W4, £ X-organol 5FF< A
BEH AL 2X3T dvka Bnda e
9, Hisano(1974) = Palaemon paucidens® <
of AAEBAE Fefo] 3 FFAr 47 dF
ANX o, WF, F50] 6579 ARFEuAER
Tt gl

2 FoHE MEXJ
MTGX, 9} MTGX, 3ZF9 41

IR EN L FL
w3

F Ak

219) 3, Bellonci organ®] #Eje}l = 7)e] AHH
At Wstel] diaiA= olv] Carlisle(1959) 2 Drach
and Gabe(1963)7} Pandalus borealis$t Squilla ma-
ntisol A Zkzk Mg wlrh glom, o] X Bellonc
organ® onion bodytol] 44 B9 ZAZ &
23t ek 2 A7 E Bellonci organ® A
Al A7) (volume)7t F3AEA 7] w7} 7bd =3,

3% AW, K47 2 A2 Ttea
44 HobAe APHY WE RolFm gow,
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bodytiell A EHIEx #FE 5 At ol HF
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&3 ofug dAgo] dex B A7 49
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43 Adol S Aoz FEHL

279 MEX(medulla externa X-organ)= 4 4]
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AT Abdolt}(Faure ef al, 1981; Charnizux-Cot-
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A vedte AE& 248 A7 AY FolE
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shgtthe B 17b glth(Bellon-Humbert et al, 19
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