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AEREAREESREANREK. BRETUR
I 34k B2 4 4K B S B B2

EET Y xart k% omt REZEY M £
1,2,34 5 = gy 12340
e T x> 75 & !
(L. VLORMEPE RS PERL S 5ok e 1198 HEWE  222005; 2. TLORFPE RS VLORA I VEAE W5 53R 5
ESELEE LH B 222005; 3. VLAVEEEAY S EARPIFEAQE RO W5 #ES 222005; 4. LA
RN FFERET SHHEYSG 19 ma 210014; 5 Em @RSl R REH PO T #EndE 222005)

FE A E LR A 8 A R B AT (Exopalaemon carinicauda) £ K . MR & B LR ik B A L
AR, A S PR R T & 9 (0.7120.05) g, A K #(3.62+0.28) cm B9 A B A I, 7K 23~25°C .
hE 22~24, pH 7.8~8.1, M EGEE y 1000 Ix By FRFA AT, Ml H A 5 AL EE (2 LB L,
16L : 8D, 12L : 12D, 8L : 16D, 2 EK D, L k7 L E K, D R rnBWHK)THAEK ., BRA
UK E A R FEA KT, ERET, EFEXRTH, 228 4K F[(86.675.77)%], H K
b 12L : 12D #1[(83.33+8.82)%], H &k 4 8L : 16D #1[(80.00+3.33)%], 3 4 = i T & % £ 7 (P>0.05);
R EAKEFE, 8L 16D 4B £ K & ¥ (249£0.20)%/d, T F 5 T4 w4 (P<0.05); 74
FRITH, 8L 16D M B TR & E, #(6.96£0.50) % /(F -d). ARG B L B B IA] HY 4 4 A
FE R BB 1A 8L Bk B 5 B ([(2.37£0.04)%] , 8% E T EM41(P<0.05); 8L : 16D 4157 i HFE
(42.93+457)%, B %5 T4 24 (P<0.05); 8L : 16D 410 A0t K A L1h % 30 Kt B %5 T4
i 41 (P<0.05), 8L : 16D 4l Muif B & A A HE B RE R E & T2 KB4, 16L : 8D 4 fns B4l
(P<0.05), 5 12L : 12D 4 & % % # %#(P>0.05); 8L : 16D 4 A MKk Z B %5 T4 L 4 fn b Erk
41(P<0.05), 5 16L : 8D #41fn 12L : 12D 41 = - F £ & (P>0.05); 8L : 16D 4l Hm =Bk Z B E & T
H M4 (P<0.05). AR KMN, FREGEBABXEREITEK ., EREAF R bk E & ko34 7 &
FIA2JE % om, 8L : 16D &4 & & ¥ F i B # A T b4 oy 3 o 6y O BB

KA HEBAE; LCEAM; MIRAT; mikE
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TE AR T, REBUEY ARG B RSB B
ST P ALV R E(E S, B
PP SRR %o B A8 A A 1 5 7 I R A7 A I P T, A
YA BOLER E A AE Y B HLT (Peirson et al, 2009).
Hoesh K28 A/ R AR, IR X85S 0%
52 Ak (X-organ-sinus gland, X O-SG)/& 5 3 1 11 25 Y
Gy E L A0 P BRI 1 R (gonad-inhibiting
hormones, GIH) ., 1 1z #l14il## 2 (molt-inhibiting hormone,
MIH) . K 2B &5 31 1l i & (mandibularorgan-inhibiting
hormone, MOIH)FlIfiL35 % (5-hydroxy tryptamine, 5-HT)
SR PR A 208 I AE AR FRR R P OP 5L 8 B L R
ol S A I (Wei et al, 2021; Zmora et al, 2009;
Nagaraju et al, 2008)., HRAHLH LU H 523 W BOL A
B, GO Hp 2 Sy WA 20 I 1) TE R 43 AT A AR AR
Hl(Vargas et al, 2010; #hdnd, 2020), Kk, —LLH
SEENITEA RGBS WUAETE |« B L AR A 23
HAWRRZEFE. TR (014)WHE KB, St
JE X =PERR 7 (Portunus tritubercul atus) P AR 151 1)
SN, FE 1500 Ix SGREGREETR , =it T EENLIARAC Y
KRR, AT HARE AR . 4505 (2020)4F
FERM, IEWOEIRZ (120 : 12D) AL 25 i T (Lysmata
vittata) 2 B4 B % 4y (95.8£3.6)%,  1fii 4 165 (2E)2H 13
GRSk 0, RIS B AL IE SRR R g (2 HF 21 25 Ml i R
AR AHLIRT T o

# FE H ¥ (Exopalaemon  carinicauda) 2 —Fl it i+
UL AR K ZE PR, I AR R T o BE R R AR S
o, HA AR >, N TR B AW R e 4
B, FERAT R AR B AR Y s U N LB
FAR B — T BAT: 55 (i 4, 2017), MEIRA R H
e e R B VERE , PR E e SR
H A — A i THR A4 bR AR A (eyestalk ablation, ESA)
X PRI AT, BRI ARCR I, (ER
AR R, 5y R AR AET S, ESA W S RE0Z
KO0 B A, AL R R R AR 0 (B 45, 2019,
M HME, 2016; #ARFLEE, 2017), HAT, XTFHEREH
WA BT 32 2200 S A A A (] e R AE, 2021; T HaHE
45 2017) RN R R s e (Wu et al, 2021; v 4x Bk %5,
2020), A OGREXTH IR A B 52 A ol . Ol
1 J&) ] (photoperi od) & 18 45 A= W 15 1 19 FE ZE AR EE A 1,
AT D2 o 45 DG I OR JE R MR 2R N 43 M R 4
KB — 2 ) HEEUR (Imsland et al, 2018; Hou et al,
2019; RMSFASE, 2012), AW LI R HEF AR 4,
RIS FE ORI, SRR AR A PR
KB VIS A AR ARG, U R R AR SR AR
P T e FR s AR RS Bl .

1 MR57EE
1.1 SEIesH#

S FEVL A M AE YR B S = R T, B R
PRI A A B0 2K P FRm &, PRdkdd ) RAF . BT
B OBNECR R F RMEER, PR TR (0.71+0.05) g,
SEHAK S (3.62+£0.28) cm. #3E 72 h J5 H T 25,
B FEMAME] KIR hy 23~25°C , $hJE Ky 22~24, pH N 7.8~
8.1, /KR ¥ ik % >5 mg/L . B H M2 27X (08:00 F1 17:00)
B R (B ARG BRA D), it A 2 IRk
AR 3%, SZEOGIE N LED HYGAT(5 W), B (h
A AT, AW UEEEES &

1.2 LRt

ARSIV 5L, 5 L(&GHE) ., 16L :
8D. 12L : 12D, 8L : 16D, D (&%), H L For
JCHAHS, D FRBEmERHK, A RE 34
AT, JEHRSRE K 1000 Ix, 38 i3 A 2 40 0 A 47
JERREHS . K7 FREEAR FAE S 55 cmx40 cmx30 cm,
REA-FRAAR L 30 BHE R AEF, SCiE N 30d,

13 FEZKRAEEE

SIS A A K IR AR IR AR 23~25°C, $hJE N 22~24,
pH 7.8~8.1, 24 h ELMER,, /KR HA>E mo/L. &
4% M2 2 YR A 1) kH(08:00 F1 17:00), #iHE NE E
P MR T 8 117 3%, 45 WL T 51 P 99 s o e 78 e B i
WAHFEER, KB, M5 1.5 hiGFRERE, RIE
AR IR A B8 B 18 OO 5 VH R A T 3 0, B H
7K 20%. FEFEZE P LED HOGAT @ RKEIEn, 4
HABE O, 24 h #2328 161 : 8D ZH7E 08:00
15 B (035 SO 41, 16:00 48T 12L @ 12D 41
7 08:00 fii G4 5543, 20:00 #5JF; 8L : 16D 4
1£ 08:00 # TG4, 16:00 %41 ; D 4H 24 h %
i o
1.4 IBHRNERITER X

SO ], MR AR H O b A Sk B B KR e St i
WHL, 4 10d £S5 AREMLEER 10 RBHEF, I 0P SR
(OF B ATZ R OP G )RR K . LA, St
AN EBUNIN S A A BUAREL, R REYLIEER 10
WR, B BR AL, BRSNS o
FELR R 225 R R LG s i B bk B, o Rl (ks
24k 50 mmol/L, EDTA-2NA 10 mmol/L, pH 7.3)#l
MAREAARL R 1 1, IREFZ 4C, 3500 r/min &
> 10 min EBRMATMITTE, W EIEWAAAET 4°C,
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24 h W4T E o

141 AKIBAFGNE WA T 50 A XA
 (survival rate, SR) . & A < % (specific growth rate,
SGR) Fliii 72 3 (molting frequency rate, MF).,

SR(%) :%xlOO

x100

SGR(%) = (InW, ;InWO)

M
MF(%) = —™_ %100
N, xt

T, MR S50 25 R 4% 21 R R A7 TS AR ()
N 5250 T B B 45 20 38 0 B (AR R (RB) s W g
SIS AR R R S AR B (), Wo A SEER T
LR A R PR A S B4 T F () 5 M 2 S 0 1 i) 5 2
WHL(R), N 2WicUREE (); t 2 HWI(d).
142 MHIREF ARG ST I PN w7
P 545 %% (gonadosomatic indexes, GSI) . B 5 i 2% |
SRR BE

GSI(%) = ﬂxloo
W
<< g Nf
B £ 1% R (%) = leoo

B S AH XK B (%) = %xlOO

K, WLRBRE BT EE(g), WIEH R HEFA BT ()
Ny 2 S B 45 A B 55k B AR SR (), N 2SI
IR A () Lo 2R KE (em), L 25
R (cm) .

1.4.3 ik & AL R o 45 AR 69 ] 2 N It 9k B
WO T IR . HI L R R R R S8
U A Y TR ST ) o B Bk B S S
LRI AE , HHE EEH ] COD-PAP ki, Hl

=B E ] GPO-PAP BN &, 752 vk 25 FH 4
WA A BRI R, WO (R Y F BEAR U %, BT 8
VEFie B IH 45 10 25 IR AT

15 HiESH

SEE UG R F SPSS 23.0 Bk kT B & O 2241
#r(one-way ANOVA), H Student-Newman-Keul's ¥
ISvE BT 0] 22 5 W 3, P<0.05 #RER W, it
B B - Y £hR HER (M ean+SE) 26 715, SR Origin
2017 Z: il 13

2 HERE5HW
21 AEAXREABEMNEESRFE. £, BHEH

A

ARG BEFE I X B LR AS L A | W %
W MLAE 1o AR LA, SCERAERT, D 447G R
5, H(86.67+5.77)%; 8L : 16D #1771 % (80.00+
3.33)%, 5 D #2743 (P>0.05); L 41AE Rk
ik, 4(55.56+6.94)%, BEMLF D4, 12L : 12D 4]
8L : 16D 41 (P<0.05), &k LA, Bl AR ] Y
HOm, A7 R 3 T B (P<0.05),

TEATRDEI AT B R AR AE RS A
—EZES. 120 ¢ 12D dFEE A KRR, (251t
0.15)%/d, 5 8L : 16D 425+ A3 (P>0.05); L 4
R A KRB AL, ~(2.03£0.25)%/d, 5 12L : 12D 4
F 8L ¢ 16D 4H 2 5 i % (P<0.05)..

1 8 PR 2 e BRI ] A SE A, S A SRR I
121 1 12D 4, 8L : 16D A D HZ M| EFARE
(P>0.05), {H#! =T 16L : 8D 4 Al L 41(P<0.05);
Hrp 8L : 16D 4H Wi 5¢ i = , o4 (6.96+0.50) 1K /(2 -d) 5
L 7R A%, H(4.14+0.28)1k/(-d).

1 AAXBREAPTEEAMKNEKIER
Tab.1 Growth indexes of E. carinicauda under different photoperiods

21531 EURGEE NG KR E T2 FEERKR 5t 76

Group Initial body weight /g Final body weight/g SR /% SGR /(%/d) MF/YK - (B /d)
L 0.71+0.06 1.30+0.07° 55.56+6.94° 2.03+0.25" 4.14+0.28°
16L : 8D 0.71+0.03 1.44+0.08% 60.00+6.67° 2.36+0.19% 5.48+0.23°
12L : 12D 0.71+0.04 1.50+0.072 83.33+8.822 2.51+0.15% 6.56+0.51%
8L : 16D 0.71+0.02 1.49+0.09? 80.00+3.33? 2.49+0.20% 6.96+0.50%
D 0.71+0.05 1.38+0.06® 86.67+5.77° 2.22+0.14%® 6.81+0.50%

e AR RS R 4 (| 25 5 8 3% (P<0.05)

Note: Different superscripts indicate significant difference between groups (P<0.05).
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22 AEXBREABEREBMERE TR

ANTRIGREJE XA R VAR R R s e DL IR 1,
M LRI AE 1, R GRS A B 4606, AR E AR
PERRIS RO WG, 16 8L mHikF R Es{l, M (2.37+
0.04)%, o3& T HAh#41(P<0.05), {H7E D 4148
BRI, B R EURR RS ECR IR T 1%, (187
0.12)%; L ZHVENHE%4](1.60£0.03)%)] i F LT HAh444H

(P<0.05),

L 16L:8D 12L:12D 8L:16D
St I4L B4 Photoperiod treatment group
B 1 AS[RDG BR A R 6 R AR i P R 4
Fig.1 Gonadosomatic indexes of E. carinicauda
under different photoperiods

257

HEIRFER GST/%
5 & 5

o
W

AR bR SRR R 21 ) 22 5 1 % (P<0.05), T IAl.
Different letters indicate significant difference between
groups (P<0.05), the same as below.

ASTR] e 8 & 0155 5 2 11 A B R A S R A B i AL
& 2, & 2 aJH, 120 : 12D 40P R i,
}9(43.79+3.84)%, i # = T D £H(30.71+2.35)% (P<0.05);
16L : 8D, 12L : 12D. 8L : 16D 3 42 [ B i s %

£ 53 g % (P>0.05),
a a a

L 16L:8D 12L:12D 8L:16D D
SeJEHALLHL Photoperiod treatment group

B2 ANTRDG IR R )T A R 1 £ B Bl
Fig.2 Ovarian maturation rate of E. carinicauda
under different photoperiods

50

Ovarian maturation rate/%
(3 w P
S S >

—_
(=]

AN TR] ' B ) T A P B AR 6 R A S i
VLK 3, &l 3 AT, SIEES 10 K, 8L : 16D ZH 5N
HAIRHC B, H(5.16+0.24)%; D 4H 5P AR K
FER/IN, h(4.43+£0.18)%. 8L : 16D £ 16L : 8D {5l
A KERZERT L, 12L : 12D Fl D 41 (P<0.05),
fH 8L : 16D Fl 16L : 8D £ [A] 22 534S i % (P>0.05)
SCEGEE 20 K, L 4 BP SR XK E[(6.1440.10) %)
KT 4541 (P<0.05), K& AR RI 45 ka1 5L AHXT
KR EFH % e 8L I IR B R ME, 4 (7.2120.11)%,
3K F HAh 2 (P<0.05) . SL54H 30 K, 12L : 12D 4
Fi1 8L : 16D ZH P HLAHX K BEA SR PR e i KT, 3
B, 8L 1 16D ZH B B AH XK BE[(10.57+0.09) %) ik &
T HAt 441 (P<0.05); 16L : 8D M1 D #H > A I i ¥ 2%
5(P>0.05); L 4101 HAH XS B[ (7.26£0.12) %) i EAI%
T HiAth 4% 40 (P<0.05) .

[ EAL
10+ ™ 16L:
X B 121
% [ =1 8L:
§ st BE3D
= 6 [
SR osth, O
%y | A )
R =R
S ke
5 | A 7
il
e E
10
fif 18] Time/d
El 3 ORIEDE R BT B R R i O S A X R

Fig.3 Relativelength of ovaries of E. carinicauda
under different photoperiod

2.3 ARESR AR & E B Rk B A& B 5 B S

ANTR) 6 BE & 99 5%F 5 JR2 1 A i 9k B4 2 P8 A AR I
Pty B g S e UL IR 4. FR D 4A R 4B H]HT, BEE G HR
i B N B0 S 1187 N g = Wit N [ s e A =) =
FRARM S, 76 120 BHA RIS E, 43318 (129.98+
4.68) mg/L F1(83.91+5.06) mg/dL, 3w T L. 16L : 8D
1 D 4H(P<0.05), 5 8L : 16D 2% %A & (P>0.05),

AN TR] G BE S S916F 5 B2 1 A i bk L2 o 2 A R R
SZNR LR AC, H IR AC T AT, I bk B 25 vk B B
HER IR P AE S 5 T N RS, 16L @ 8D 41iA%|
B H , " (63.50+£2.91) mg/dL, 5 121 : 12D F1 8L : 16D
2 2EH AN #EH(P>0.05), L e AMNT, #4
W o R R (27.8742.43) moldL, S EAR T HAh 4 41
(P<0.05),
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140 A a ~ 100; B
S o0 b ? 3 | 3 a
2120 ; 2 .
N~ L S b
E 100 g |
mME | g
o —
ﬁ“a 80 % R b b
3 i &n- r
2 ¥
£ r =2
S 40 g
g 2 g
2 ..
L  16L:8D 12L:12D 8L:16D D L  16L:8D 12L:12D 8L:16D D
St 4L R4 Photoperiod treatment group e I4bHELH Photoperiod treatment group
~ 17071 ~ 200
S A e i
g 60f )
s | S 160}
§ 50t 2 b
— r o
%.:» 0| b ga 120f be be
2. 1 & & I
22 e
®E EE %
g g I
Q k=)
g 8 40t
5] =]
E é | | | |

D

L
JeE AL FEH Photoperiod treatment group

16L:8D 12L:12D 8L:16D

% 4

16L:8D 12L:12D 8L:16D D

L
e H14b 24 Photoperiod treatment group

N [ 1 B0 S 1 A L 2 2 T B

Fig.4 Biochemical components of haemolymph of E. carinicauda under different photoperiod

N T s FE ] 0T 2 1 A i g T 9 R v
FRISE I UL 4D m 1 4D AT, Mgk Ik = e v
B BB i) B4 SiE K 5 TS R RS, 8L ¢ 16D
20 H-Ih = WE v i M (175.32+411.58) mg/dL, 3 TH
4l (P<0.05), L 414y REZF T H il = BRik g T 1%
P F AR ([ (100.35+5.41) mg/dL].

i1t
3.1 AREEBRA#SMESEMERNERKNZIMm

HT WG e AR Y T R, MY RITAE . 2
SR At A= R 2y 35 32 50 JR 95 e (XU A 5%, 2004) .
B 2 D' BRI 2E K™ SR B N, Bk B 22 1 2
IR, SERRJE IS T oK AR Sk 2 AN v] 206 Y 2355 K]
K, FAZE(2020)0F58 & B, H ASHE X HF(Marsupenaeus
japonicas) T.) Ak 3% 58 (1) fe il B AR K A8 0y 4 RS IR
Ao AFRMWEY, 2EBECRE T HE R A IREE R
oo BB (2020)0F 98 K B, TE 2 BEE AT,
41 %% %% iR (Cherax quadricarinatus) 3% HF i4 77 1% % fi%
Ik, SRETAE KRS, RILrTLUE B, SRREE
Xif 52 sl A 1 2 ) R g S, S [R] 9 4 A LR

3

()% R A W 25 fif 22 5% . Matsuda 45 (2011) i 57 3%
B, 14L : 10D St JE W fE 42 #F H 2 Jg ¥ (Panulirus
japonicus) A AR A A T, 465t IR ] & S 8 4h
WAL KB, Ui E B2 A AT H AR
IR R AR . AR5 R B R, 120 : 12D AR
BB MR AR KR fe, 8L ¢ 16D i R, 5
LR ES I A 2 —3 . XA RS H R H R R AT
[ s b A o6, B AR R HIR B AR AP IR BT A 4R
VEEIX, VDR R WIEIT 120 ¢ 12D, i HEsR 4
B 7K TR B 38 0 2R AR 55, B A A7 IR G 1 B A
AFEA R 12 L, B, 121 : 12D F1 8L : 16D H A F)
THRBAMWAER . BRI INRIES R E KT
RBE AR S TR AR 0 A K Rk F B B A 22 571,
L, BR¥Fhsl, K BBl e 25 m i 52 sh ik
EOCIE MR RN E
32 AREAXBEMBENWIERE BRI

I SEShWPE IR 2 T AR T B 2 K TR
L REZFIATHFNS S, EAY LT R
v, HAESYIE LT B 58 A SRR R e, AR
R IR 2 BESN R PR B AR AR . 2R | PRUE 72 sh )
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TEFOEHUACIRZS T HEAT A2 5 306 3 (£ e 4%, 2013), iR
WLL LU H FE sl Bz L A AR A8 Ab (5 B 32
BAE . U H RN TR A S R L 5
(Nelson-Moraet al, 2013)., H 72 s i) XO-SG
FELS AT RE F 2 RUE S 0N b il - b 22 T 1R R
G, 3B A LS 53U 2 B IR 43 U T A e I
(GIH, MIH, MOIH FI 5-HT)Z 54 FjET, *fon
RE RN . B 5 R A (2020005 & B, SN
14L : 10D i}, P8t i (Panulirus homar us) HR 4% 1 GIH
) ek EREAL, (R UFBR WA F . Matsuda %5
(2002158 B, SR RZ M B AR BRI & B
OB LR 2R FEIRE O 25°C 6 AN 14L 10D
(25 B 5L & B R i, MO = . IR oT
Z5(2008)fF5E R W], e [ )i 2 W (Procambarus clarkii)
PERR % B 09 B3 6 Rk 16L © 8D, 3 4 %iE K FR
() REE m HPE R R B R . AP R R, LA
W12k 8L : 16D Y}, R H R M IR AE £ = T
fbdh; 120 : 12D 2095 2 U AFAY OP S iR i, (H
F1 8L : 16D ZH o i 3 2= 5 IR 4 8L - 16D i,
AR R BRSO X B 2 v T A, P 8L ¢
16D &3 A A B LI IR & B R C IR R T, 3 4 4050
BRI A RE A 2 B IR PR & B o AR A5 RS
AT ES SR A T 22 5, v RE IR A R [R) Fh FE 56 sl 4 it
DGR BUSAR B R R B L RIS TR B, BRI A 7
T — SRR

HshPER A e wERRRBEWNERY R
(FEMPESF, 2013; N ESE, 2019; MXAESF, 2019).
Palacios % (2000)F 5846 i,  FLYAIEE X IT (Litopenaeus
vannamei) Bl L BB Y A B — K P A REA T
B FEPERRR B R, AR IR AR P B SR
Jo 3 3 I K L 4 % 5 £% 21 B L b (Arcos et al, 2003).
HET . RS . H IR R IR F ST sh i o SR
KB AR R AU AS AT Bl (98 FR Y B, I Ik B v
FR W) T FEE AT LAAE — BRI i B S % R
b, AWFFESE R R, 8L 16D 1 12L : 12D 4 #
R FA R i 9 B 2 P 5 IR [ e R v 8L ¢ 16D 4
HIH R R 2 e T A, A 8L ¢ 16D JEMEJH
WIRE MR IR Mk L B SRz, INPRBR & F . 16L : 8D
L A A B A e, (DD R B R AR 2E, TR
PR Ay K HsF i) s BRI Py 2 e JHG 85 3% 0 B A B AR
T —E R,

Zr bk, SRR A R A R AR AR
AR DR E T o A7 bR F I H A 6 A R R 27
HIREE R AR MR & E AR —Fh &5 A 2L

75125, 8L ¢ 16D & 2 MR R ERE 2L T fh 58
BN HAE IR R

ARCOS G F, IBARRA A M, VAZQUEZ-BOUCARD C, et al.
Haemolymph metabolic variables in relation to eyestalk
ablation and gonad development of Pacific white shrimp
Litopenaeus vannamei Boone. Aquaculture Research, 2003,
34(9): 749755

DONG Y N, WU C, LIN Q W, et al. Variation in biochemical
components of ovary during the ovarian maturation of
Mar supenaeus japonicus under different conditions. Journal
of Xiamen University (Natural Science), 2013, 52(3):
421-426 [Hijele, S, MBUR, 55, ARALEZEAEXTH
AT HF 5 MR B S 5 B S LRI A A2 o3 BE AR ). i
[TRFFAR (B RBLFAR), 2013, 52(3): 421-426]

FENG Y Y, LI J, LI JT, et al. Effects of florfenicol on the
immune and antioxidant activities of Exopalaemon
carinicauda. Progress in Fishery Sciences, 2017, 38(5):
140147 [, 250k, 2500, & /SRR E R A
IR (Exopalaemon  carinicauda) % & AT A AL T 8. 1 5% 1
ol Rl2E R, 2017, 38(5): 140-147]

HAN Z B. Effect of photoperiod on melatonin circadian rhythm
and regulation in the eyestalk of Chinese mitten crab
Eriocheir sinensis. Master's Thesis of Shenyang
Agricultural University, 2020, 20-28 [#f &3k, ¢t
RO AR VR B BT I S M) B HRAV 3 4/ HIAF
FE. VB BB A 27338 3, 2020, 20-28]

HE X L, LIUM M, DONG Z G, et al. Effects of different diets
on culture performance, physiologica metabolism and
biochemical composition of ridgetail white prawns,
Exopalaemon carinicauda. Journal of Biology, 2021, 38(5):
66-71 [fafsehk, Mitty, FaKE, 55 ARIEERTE R
URFRFHPERE . AR BRAC AN AE AL . R 24k,
2021, 38(5): 66—71]

HOU Z S,WEN H S, LI JF, et al. Effects of photoperiod and light
Spectrum on growth performance, digestive enzymes, hepatic
biochemistry and periphera hormones in spotted sea bass
(Lateolabrax maculatus). Aquaculture, 2019, 507: 419-427

HUANG D K, LIANG H F, ZHANG Z, et al. The effect of
temperature on the survival, foodintake, molting and growth
of Panulirus homarus. Acta Ecologica Sinica, 2017, 37(18):
5973-5980 [BiAFt, WSS, K&, . WX SRR
PR B WESTAA K s, 252440, 2017, 37(18):
5973-5980]

HUANG Z W, SHI Y H, WANG A M, et al. Effects of eyestalk
ablation on growth, gonadal development and body color of
Cherax quadricarinatus. Marine Fisheries, 2019, 41(3):
322-328 [WiEMfh, Fife, ERR, 55 IRAHERXT 02
DB A | MR R B SR . L, 2019,
41(3): 322-328]

IMSLAND A K, JONASSEN T M, HANGSTAD T A, et al. The
effect of continuous light and compressed photoperiods on
growth and maturation in lumpfish Cyclopterus lumpus.
Aquaculture, 2018, 485: 166-172



VER 755 AN [R) D BRI R IR A L PR L R Lk B2 A A 1823 ) 52 ) 195

Ll J, LIU P, ZHAO F Z. Ridgetail white prawn. Qingdao: China
Ocean University Press, 2017 [ZEfil, X, &L, BRE
FIRF. 75 8 T ETEER: R, 2017]

LIU L, ZHU P F. Relationship between photoperiod and plant
floral induction. Liaoning Agricultural Sciences, 2004(3):
26-27 [XF, #LATT. SCRM SEYISAETE S LT Al
Bl2%, 2004(3): 26-27)

LUO JJ, ZHUO H B, CHEN JT, et al. Cloning, expression and
photoperiodic response of gonad-inhibiting hormone (GIH)
gene in scalloped spiny lobster Panulirus homarus. Journal
of Dalian Ocean University, 2021, 36(5): 727—735 [ % 515,
SRR, BRRYE, . BBORIF GIH ZEE ke | ik ML
X Ol J) 30 B e R L R B TR TR OR S o 4, 2021, 36(5):
727-735]

MATSUDA H, ABE F, TANAKA S. Effect of photoperiod on
metamorphosis from phyllosoma larvee to puerulus
postlarvae in the Japanese spiny lobster Panulirus japonicus.
Aquaculture, 2011, 326-329: 136140

MATSUDA H, TAKENOUCHI T, YAMAKAWA T. Effects of
photoperiod and temperature on ovarian development and
spawning of the Japanese spiny lobster Panulirus japonicus.
Aquaculture, 2002, 205(3/4): 385-398

NAGARAJU G P C, BORST D W. Methyl farnesoate couples
environmental changes to testicular development in the crab
Carcinus maenas. Journal of Experimental Biology, 2008,
211(17): 2773-2778

NELSON-MORA J, PRIETOSAGREDO J, LOREDORANJEL
R, et al. Putative pacemakers in the eyestalk and brain of the
crayfish Procambarus clarkii show circadian oscillations in
levels of mRNA for crustacean hyperglycemic hormone.
PL0S One, 2013, 8(12): 83937

PALACIOSE, IBARRA A M, RACOTTA | S. Tissue biochemical
composition in relation to multiple spawning in wild and
pond-reared Penaeus vannamei broodstock. Aquaculture,
2000, 185(3/4): 353-371

PEIRSON S N, HALFORD S, FOSTER R G. The evolution of
irradiance detection: Melanopsin and the non-visual opsins.
Philosophical Transactions of the Royal Society B, 2009,
364(1531): 28492865

SUN J Q, XU W Y, MA H K, et al. Cloning and expression
analysis of serine hydroxyl methyltransferase (SHMT)
genes from Exopalamon carinicauda. Progress in Fishery
Sciences, 2020, 41(1): 127-134 [FNaEk, 1RZELE, Hhfii,
SR PR 22 SRR TP % il B A ) e BB B HL R 3k
FRESHT. ol Rk, 2020, 41(1): 127-134]

SUN L H, LIN FF HUANG A X, et al. On nutritional trends of
muscle and hepatopancreas in the molting cycle of male
Scylla paramamosain. Marine Fisheries, 2019, 41(6):
694-703 [PhmNER, MREE, BOZEE, 55, LGB 5T
JEIBHNLPY 5 AT S T e . Wil 2019, 41(6):
694-703]

VARGAS M A, GEISH M A, MACIEL FE, et al. Influence of
the dark/light rhythm on the effects of UV radiation in the
eyestak of the crab Neohelice granulata. Comparative
Biochemistry and Physiology, Pat C Comparative
Pharmacol ogy, 2010, 151(3): 343— 350

WANG X W, ZHANG Z B, WANG Y L, et al. Research progress

on the regulation mechanism of ovarian development in
shrimps and crabs. Biotechnology Bulletin, 2013(7): 29-35
[EBefh, PP, £, & IFERIE L FRTILH
MRk, AEYHORIE R, 2013(7): 29-35)]

WANG X, REN X Y, SHENG X Z, et al. Effects of different
photoperiods on growth, molting and glucose metabolism of
Marsupenaeus japonicus. Progress in Fishery Sciences,
2020, 41(6): 66-73 [ E4, fE5E R, 4852, . ARDLIR
JEVHXS F AR X0 MR A | 50 KRR R 52 ). el B2
R, 2020, 41(6): 66-73]

WANG X, WANG F, LU Y L, et al. Effects of light intensity on
the respiratory metabolism of swimming crab (Portunus
trituberculatus). Journal of Fisheries of China, 2014, 38(2):
237-243 [£5, £J5, BAR, % JCHEREX =R 1T
TENPU AR, K724k, 2014, 38(2): 237-243]

WEI J, TIAN L, WANG Y K, et al. Effects of sdlinity,
photoperiod, and light spectrum on larval survival, growth,
and related enzyme activities in the giant freshwater prawn,
Macrobrachium rosenbergii. Aquaculture, 2021, 530: 753794

WU Z X, CHEN X X, LIU X L, et al. Effects of different
photoperiods on reproduction and growth of Cherax
quadricarinatus. Freshwater Fisheries, 2000, 30(3): 4-5 [=
BHT, BRFAE, XINF, S R[EDGE X £ 2 R B
KA. oKk, 2000, 30(3): 4-5]

WU Z X, LIU Y J, ZHENG J Q, et al. Genomic structure,
expression and functional characterization of arginine kinase
(EcAK) from Exopalaemon carinicauda. Fish and Shellfish
Immunology, 2021, 109: 82—-86

XU JY, YUE C F, DAl Y, et al. Effects of water temperature,
photoperiod and diet on survival rate and ovarian
development of the crawfish, Procambarus clarkill. Journal
of Hunazhong Normal University (Natural Science), 2008,
42(1): 97-101 [#xhmoc, FRAE, B, 45 UK. EE M
L)X B T S 28 M A i RO B B s . A rh
U A 2724 (F 28R IR, 2008, 42(1): 97-101]

XUPX,LI'YC,ZHU G P, et al. Observation on behaviours of
Antarctic krill (Euphausia superba) in lighting condition.
Journal of Fisheries of China, 2012, 36(2): 300-305 [#4:/4
W, R, KREE, & OGRUEMT R BRI A1 0
FZ. K7, 2012, 36(2): 300-305]

YANG Q B, QIU L H, HUANG J H, et al. Effects of unilateral
eyestalk ablation on ovary development and spawning of
cultured tiger shrimp Penaeus monodon with different body
weight. Fisheries Science, 2016, 35(5): 516-521 [#7HA#,
WmAe, de, A UIER I HRAR R AN [] (4 B 57 G BE
TR BRS  F K IR, KR, 2016, 35(5):
516-521]

ZHAO W, YANG Q B, CHEN X, et al. A review of research on
the biological properties and reproductive biology of some
mantis shrimps. Marine Sciences, 2019, 43(4): 105-114 [#X
E, M, BRIE, 2. JURMIRGS A 42 bk Fn 25 4= 4
FREGT IR, RN, 2019, 43(4): 105-114)

ZHU Z H, WU J S, ZHOU C, et al. Effects of light on the
reproductive performance of Lysmata vittata and influences of
diets on the growth and development of its larvae. Journal of
Fishery Sciences of China, 2020, 27(2): 260-267 [AifE, =
A, R, S CHRN LA MG SR M RE S RS



196 woool B gt R %43 %
R R B, FEKFRIE, 2020, 27(2): 260-267) stages in the female blue crab, Callinectes sapidus 2: Novel
ZMORA N, SAGI A, ZOHARYY, et al. Molt-inhibiting hormone specific binding sites in hepatopancreas and cAMP as a
stimulates vitellogenesis at advanced ovarian developmental second messenger. Saline Systems, 2009, 5(1): 6

(% L)

Effects of Different Photoperiods on Growth, Gonadal Development, and
Biochemical Components of Hemolymph in Exopalaemon carinicauda
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Abstract To investigate the effects of different photoperiods on the growth, gonadal development,
and hemolymph biochemical composition in Exopalaemon carinicauda, samples with a mass of
(0.71+0.05) g and body length of (3.62+0.28) cm were studied under a water temperature of 23~25°C,
salinity of 22~24, pH of 7.8~8.1, and illumination intensity of 1000 Ix. The growth, gonadal development,
and hemolymph biochemical components were measured under five photoperiods (where L, illumination
duration; D, dark duration; whole-day illumination L, 16L:8D, 12L.:12D, 8L:16D, and whole-day dark D).
Results showed that the D group had the highest numerical survival rate (86.67+5.77)%, followed by
12L.:12D group, the survival rate was (83.33+8.82)%, the survival rate of group 8L:16D was
(80.00+3.33)%, with no significant difference between these three groups (P>0.05). The specific growth
rate of group 8L:16D was (2.49+0.20)%/d, significantly higher than that of group D (P<0.05). The
molting rate of group 8L:16D was the highest [(6.96+0.50) sub/(tail-d)]. The gonadal index increased
gradually with a decrease in illumination time, and reached the highest value at 8L:16D [(2.37+0.04)%],
significantly higher than that in other groups (P<0.05). The ovarian maturation rate of group 8L:16D was
(42.93+4.57)%, significantly higher than that in group D (P<0.05), and the relative length of the ovary in
group 8L:16D was significantly higher than that in other groups on the 30th day (P<0.05). The levels of
protein and cholesterol in the hemolymph of group 8L:16D were significantly higher than those of group
L, group 16L:8D, or group D (P<0.05), but there was no significant difference with group 12L:12D
(P<0.05). The glucose concentration of group 8L:16D was significantly higher than that of group L and
group D (P<0.05), but there was no significant difference with group 16L:8D and group 12L:12D
(P>0.05). The triglyceride concentration in group 8L:16D was significantly higher than that in the other
groups (P<0.05). The results showed that the growth, gonadal development, and hemolymph biochemical
components of E. carinicauda were affected by the photoperiods. 8L:16D was the most suitable
photoperiod for E. carinicauda ripening and factory farming.
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