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P, RS R T HA L PR, BE i %
T TR Ml X R A R (R 5 AT, 1997). HET, H
AR HE XU LA SR O T, FRAE A, (R
N7 R (A, 2015) . 0 AT A (o kA
2018). [AIZEMIZR (M R4, 2003) 5K E 5, 33
BEMERENNR . H ARZEXTHRT 2~3 4F SLA= BRI
GEBEVISE, 2016; BARREE, 2018), HARRIGEEAT
BT R, MHEFIE LI, AT R
FEHERL R et R S, PR T AR FRAE LA T 20
28K, TE FLYYEXTUF (Litopenaeus vannamei )32 51 H i
FRA M B, B DR H AR 58 X A TS e % | [ 28 A 5%
R ARTEH B H W2 Re  XE DL 15 S LA i X i T
J AL FRIE B 400 (2 E 425, 2013),

A N IR T, 3% kAR K A sh )
AR B AR M E SR B E %, 2000), JE
11 1) iR A Ak R 8 I8k S AT 23 5% i ML A i X A )
K (Guo et al, 2012, 2013), AS[EAYEHEE It 25
i 3 Jg, 4T (Sagmariasus verreauxi) i 4 1K 28 75 & H
(Fitzgibbon et al, 2012); 7E% N 41FF, LED fT1E R
O AT LA AR O AN E AR A S R R
(Fleckenstein et al, 2019); F 24 (2014)0F 5% A [A] % 1
5 3 % = PE#R T8 (Portunus trituber cul atus)PF W £ 5
IS, FEU] = e 718 T Ak 3208 138 B R A
91500 Ix; X2 201 DAFFE R, ARG @ E
1A % i (Fenneropenaeus chinensi s)HE IR FE R a1 728
AT R, WEOET, J E XTI RE AR
B AEIE AR TRIA, et S am A o' IR R A R
JEL 0 %) 75 Ak 5% i B 52 20 40 B s B2 0 38 25 (MITHD ) 43
Wh, MR R L R G R (R EOE A, 2014), ERZ
A RN B 52 s P e X-aERE A, %
B A R4 U IBE R R, R R
(CHH) . MIH . P BE 30184 2% (GIH) FI A S 25 3 i g 2%
(MOTH)., ‘Eff U RIAEF oA . %ol b
FoEEH R, Horb, W EESZ IR MR MIH
FY #H it Rz 3R (BH) IR (55 2548, 2009; 71 —#F
45,2010), M H s 2 FISNAE St , LRz
JR[S-FR AN (S-HT) | SR HE X2 IR E &R 1=
MBEEE RS W, MIH BHES EH f95300, w5 o
WMELS 5H R R, e R PR HE A,
R, e ML % 25 39 1B 7K F- (de Kleijn et al, 1995;
Fanjul-Moles, 2006), 4 JIF e b i A, 4t
R AU S E MR RN 5 1 7 B A R
AR S B R R B2 I S R R T, AR DA TR
T (GP) e B o fife v o 22 A BRIl , B8RS B (GS)
5 1) 2 8 I 2B B 33 BE (Nagai et al, 2011), H AgEx}

WA R A TG I, BT LA, Xt R A —
TERIELR , BLRTSC TG BEXT H AR X iR A K st e
AiE, (AAUFRETEAAE R ERERWIE R
(REAREE, 1999), FE WL HAT A B2 ma AL 7y T8 )
il . AT H AL ER XS, TEENSFET,
PRICAN RO HRE R X H A S UR A | 58 e FopsA G
PIREMT, LA HASEXTUR T R i S5 50

1 #REFE
1.1 LI

ST 2018457 H 7 H~9 A 5 BHAE IR HEYi
FAK= IR A R A T ST, Jilt 60 d. H AR ZEX}
HRET A F ILAR B B RAK AR AR, Zad2y 15 d
MR IR e TS . BRI, KR R (DO)>
Smg/L, H¥a/KEREKER 20%~30%, & H &R 4
W(07:00. 12:00, 17:00. 22:00)7Kfif K pi Hi (Artemia
salina), FRFIME EHMELLBh 4 ¢ 65 FMRa 5 ER S
RER 15%~20%. L5 VI Tiidy, 206 M i ik
J5, BERARAR S 0.5 mm AT, F4 ClO, I
THERALEL, Wkehk, TR & LR Gk
£ 4(1.930+£0.217) em, PILAIATE 4(0.064+0.020) g.

1.2 SEIEigit

ARSI E A B (D), JERE:BEF=10L:14D, Y&
MBS =141:10D, 2GRE(L) 4 DARISZIAH , Irf
SCERHIIE 3 AT, ITADGIE b BT, e
JiE 200 Ix, TEARFE A 200 L 4 (€5 PVC i th k752
¥, WAEFERE R 10 cm 4NV, HK 140 L, HEAH
Ji 30 B HARFEXTUR, e LZEE M E A 10 H
AIZb I, LLBT IE H AR g8 X aR Bk

1.3 ELIEEIE

SCURHA ], H B 2 o AR B X R R
10%~15%, 43517 08:00, 17:00 FEATHEME, F4F. %%
FEWE LA A 3 754 H 07:00 FIT 0 45 H0 5E 2 7K 20%~
30%, FrHMEK R A SRR, KRR 26.1°C~31.5C,
ERE N 30.69~33.46, pH N 7.94~8.22, S HE], 14
FrEse <, fiKk{k DO & =5mg/L, K IILIF K
A5
1.4 HFRERmERNE

SCEOHTREALE 30 F& H AT AR &R, S0k
WilE], RERE 30 d A SEIRA FEALIE I 6 B H ARZEXS

RO SERI), A BT« AFBERR , BT e e
vk b dEAT . g d 5-HT. CHH. MIH. EH B JE ;
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DIFFIERR T GS. GP ARG, ikt bRy i i i Ek
AR A B R AL AR S 2, BT A B
B E R BRI T o LT 2 2 MUK S HUBE R (R TR
2 =4 7.49 g/L. NaCl 19.6 g/L . #iZjH 22.8 /L.
Hi DU 2R —4h 3.3 g/L. pH A 7.5 1 : 1IRE)E,
4°C, 3500 r/min &5.0> 10 min #8745, & H S H ARG
HR Rl ZH 0 H AR EXT IR 52 80 SERR s l)m , Seit 4%
HAEEADEL, I HARE

1.5 HETESSITSHT

LIRS, H ARFEXTER A9 B 2K (Survival rate,
SR,%) . 1A H Ff 5 K % (Specific growth rate, SGR,
%/d) Fllii 57 %8 (Molting frequency rate, MF, %/d)%3 7]
/N wa g =

SR(%)=(N;—N,)/N; 100
SGR(%/d)=(InWs—InW,)/Tx 100
MF(%/d)=(N,/Ng)/T

o, Ny ANy 8 SEES T SR B H AR 28 X6 RS 250
S5 AR FE T XT R A, Wa AT W, SR &5 SRORIA) 46 s
IR E (g); T AR HFLE AT (d); Ny o S255
]G e s N Ry B A 7 R A

KT SPSS 25.0 B AT B 3B, RT3
77 7% (One-way ANOVA)FI £ 8 HLEAS 56 430 A A 5]
MRZH HAREXTIRAE G . MR T 5-HT . A RIKE
ORI T Y 22 5, P<0.05 A E K. RH
Origin 2018 B2l El & .

2 #R

2.1 RREENBAENIREFE, K, BEAZIE

ARG B R I H AR BEXT IR TG L AR WY
o UL 1, N 1 AT LUE Y, 2 AN 6] i 't BRI ]
H 74 5% 5% U PR A7 305 17 0 32 A [R) R B s ) o S 3 F
73] 49 d i, L 4l H AR E TR0 T ; SLU45 R
i, DZH SR &, M(60.000£2.722)%, 14L:10D ZH #il
10L:14D 4 SR 25 A i 3% (P>0.05) , {H Fifi %5 Y RE S 7]
B3N, SR 3 T F#E(P<0.05),

St REJE A S 2 e H AR XTI AE R (GR 1) L 4
TEGLERES, HARGEXTURFRET, H SGR &A%
o DA SGR i, H(6.966+0.686)%/d, 43 1=
F 14L:10D F1 10L:14D 41, 10L:14D F1 14L:10D ZH4H
b 25 57 1 3 (P>0.05)

ARG B R I H AR X IR MF A i M, D
411 MF % 3 & F 14L:10D F1 10L:14D 41, }(4.667+
0.363)%/d (P<0.05), 10L:14D Fl 14L:10D ZHAH lt 25 5+

F1 ARERBEAHNBAEMLGFEE. £K. HEOZNE

Tab.1  Effects of different photoperiod on survival,
growth and molting of M. japonicas
AbFRL MR RREERKE iR
Treatment SR(%)  SGR(%/d) MF(%/d)
3B D 60.000=+ 6.966+ 4.667+
2.722% 0.686% 0.363%
Jehg. s L:D=10:14 41.111+ 6.418+ 2.944+
4.157° 0.933° 0.318
JelR R L:D=14:10 35556+  6.429+ 2.611+
1.571° 0.656" 0.272°
i L - - -

T A — BN R R s 48] 22 57 B % (P<0.05)
Note: Means with different letters within the same
column are significantly different at the 0.05 probability level

NI E(P>0.05),

2.2 NBEAHAX HARFENE 5-HT. CHH, MIN #1
EH iR E i 2 i

SCEGEE AT, L4 HARREXTIFE 2 F AT, Tk
HURE, FHOCHEARTCIRAIN, FIUL, 60 d B HRBHEATHT
3SR Y HL R

ASTRIE HE JE % H AR X IR S-HT ¥ B Y 52 0 D
K1, IWE LA LLEH, 30 diF, BEE G &) ) 4E
£, WERME AR 5-HT WREEAWE =, D 4419 5-HT
W BECT HAL 3 DICE4H (P<0.05), 4(0.086+
0.030) ng/ml; 10L:14D Al 14L:10D 4§ 5-HT % & .
FET L 4H(P<0.05), {H 10L:14D 1 14L:10D 4[] 4H

0.6 I g S&FE: A 10L:14D
= B BEE 14L:10D

| = 2B D ¢
LY L

o
W

NN

7

5-HTHkE
Concentration of 5-HT/(ng-ml™)
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%
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At &) Time/d
K1 ARFEDEHR R H A XA 5-HT B2 152 i
Fig.1 Effects of different photoperiod on the
concentrations of 5-HT in M. japonicas

[F]— B[] A [] 2 B2 7R 26 5 W 35 (P<0.05), T [¥]
Different letters indicate significant differences
at the same time, the same as below
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2R REP>0.05), FE SR I#HETT, &5
Y S-HT WRBEHA AR 38 m; 60 d B, D4
By 5-HT HeJF B E KT 10L:14D 1 14L:10D 4H, N
(0.444:0.005) ng/ml (P<0.05); {5 10L:14D #l 14L:10D
2 [H) A b 22 52 ik 25 (P>0.05)

ANTR]E BE X CHH e B2 i 52 mi WL I 2.0 AT 2
ATUVE W, ME LR WY, REAFEH Y CHH
WREEARWI = . 30 d B, BfEEOGIARTEIAIER, £
SEHGZH Y CHH W EE AW T 5, D 41/ CHH ¥R 1o 3%
fiXF 10L:14D. 14L:10D I L 41(P<0.05), “4(0.007+
0.001) ng/ml; 10L:14D F1 14L:10D 4 W &K T L 4
(P<0.05), {H 10L:14D 1 14L:10D A L 2% F A B
(P>0.05),60 d i}, D 20 A9 CHH ¥ & i X T 10L:14D
1 14L:10D £H(P<0.05), *4(0.041+0.002) ng/ml, 10L:14D
A1 14L:10D A TG B 3 22 5%

= 010 =, 4 FEE D
00 mm IR o
5,:" 0.08
< 0.07
T 0.06
0.05
0.04
0.03
2 0.02
g oo
0

f CHH/

i
¥
o
o
O

10n O

ntrat

C

B} 7] Time/d

K2 OR[EDGHR R H A X MR CHH ¥ B2 19 52 1)
Fig.2 Effects of different photoperiod on the
concentrations of CHH in M. japonicas

ARG R RS XT MIH e B2 520 DL 30 NI 3
ARVE W, ST 30, 60 d i, BEE G EMIMY
HanR, H AR SEXTIER L o A9 MIH B ASWT 5. 30 d
Af, D 20 1) MIH i B b 25T A 3 /15250 4H/(P<0.05),
H(0.055+0.002) ng/ml, 10L:14D £ 14L:10D 4H (8] JC
WEEFP>0.05), HX 2 MLBAREMRT L 4
(P<0.05).60 d iif, D 2H i LT 10L:14D ZHF1 14L:10D
2H, “5(0.066+0.002) ng/ml; 10L:14D F1 14L:10D £H [a]
2R AW E(P>0.05),

ANFEE BRI EH W BE A2 mm UL I 4, MAIAT 4
ATLVAEH, 30, 60 d B, BEEGIARTEIMER, HA
PEXTHR LS Y BH MR BERBiREAR . Hop, 30 d i,
D 411 EH B I 35 5 T A 3 AN 5280 41(P<0.05),
4(0.070+£0.012) ng/ml, P4y 3 ASSLERA A TG B & 2=
S, {H L 40 BH ¥R 4 Nl b iy, 60d
fif, D Z11% EH ¥ 1P 275 T 10L:14D 1 14L:10D 4
(P<0.05), >4(0.146+0.015) ng/ml; 10L:14D #1 14L:10D

ZH A EE TG B 35 25 7 (P>0.05).
23 NXBREHAAREXNE GP 1 GS &R 0m

AR SR EAXT GP iR UK 5. MK S
ALAE Y, S EFT 30, 60 d I, BEZE OGRS E] Y
FEK, XTERATEEAR P GP i HEA KT . 30 d B, D
41 GP MR EFMTHA 3 HLRU(P<0.05), H

0.10 == YCHE: B 10L:14D
= 0.09 [ B YGRS 141L:10D

= 4BED  © b
=008 rz B L . 7
b

o
=3
Q

0.06
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0.04
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MIH

Concentration of MIH/(ng-ml
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At E] Time/d

K3 ORIRDIG B X H A S XTI MIH i 1 52 )
Fig.3 Effects of different photoperiod on the
concentrations of MIH in M. japonicas
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Fig.4 Eftects of different photoperiod on the
concentrations of EH in M. japonicas
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Fig.5 Effects of different photoperiod on the
activity of GP in M. japonicas
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(0.088+0.009) U/ml, 10L:14D F1 14L:10D ZHAH I TG
WEZES, A 2 N B FEICT L 41(P<0.05), 60d
i, D 40 KT 10L:14D H1 14L:10D 4, H(1.173+
0.400) U/ml; 10L:14D 1 14L:10D 4 AH L 2% 5 i 3%
(P>0.05).

AEDERRFIAXT GS WG PR WK 6. MIEl 6
ATLLE Y, 30, 60 d B, REESGHERIFER, HA
EXT R AT AR R () GS I PEAR TR, b, 30 d B,
D 4 GP i 5 T H4 3 1N 4H(P<0.05), M(43.155+
2.844) U/ml, 10L:14D F 14L:10D ZHAH I TG i & 2% 5,
HiX 2 DEERA B E ST L 41(P<0.05), 60 d A,
D 4K GP WEFT 10L:14D Fl 14L:10D 4, K
(41.997+2.942) U/ml; 10L:14D ZHF1 14L:10D Z4HAH L
Z R AT E(P>0.05),

70

GS¥E
Activity of GS/(U-ml™)
N w B (9] ()]
(=) (=) (=) (=) (=)
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(=]
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BfjE] Time/d

Bl 6 ARG I H A SEXTEF GS 16 PR
Fig.6 Effects of different photoperiod on the
activity of GS in M. japonicas

3 iTig
3.1 AEGRESNEENWIEEME KB

VFZ M5 R, 6 R JE I H 52 sh 4 19 A7 16
ARG R, {HE R SS(E 374, 2004; Baloi et al,
2013; Pati et al, 2015; GIAEHAE, 2016). TI5%:(2005)
5T, 14L:10D 1 18L:6D St J& A 52w v = %o
UFRY A 5 B R AE(1999)iF 58 I, & BERRE T,
H AR 2 X IR A A7 15 R N A K R e s Pati 55 (2015) B
FEW, BEARET, B XU (Penaeus monodon)
A K fe bl s Andrés 55 (2010)F 55 AR, TEIEEAR
F % (Portunus pelagicus) i i ‘B A4E K A9 % B A
18L:6D, AWFFELE R BN, SEECRET, HAR
XHHFA SR, SGR. MF fixi, 10L:14D Fll 14L:10D
AR L 22 5 A8 W2 5 5 R AR 4845 (1999) ., Pati 45£(2015)
BIRFFT 25 R IEAR —3, 5 Andrés ZF(2010)IF 5745
RA AR vl UL, AR 4 8] de il B R K 1 ' B

JE A BT 22 5 69
3.2 AESEHR B A B 5 Bh 4 i 5T B 2 i

Haesh W i) K S0 B Z ANFEMLEER
JE#%(Chen et al, 2003), i 4= ¥ e = Z 9 5 X s &
(-4 AR (Richardson et al, 1991), 5-HT /£ 44
JHe ) —Ffr, JEAEAE I FE SR 4 R e ) — P B A
23 0, AR T A A AR B R, AR BT RRIC . 2
BELFI R 52 3 W 1) 5 K7 55 (Fingerman et al, 1994), %43
FNSNF AT AR, B )2 RO 2838 5T (5-HT
SEVIEIE MIH FIBEI, M XS 8 i A7 4, [l
H5esh P 2 3z Y #5570 EH AR, X 2 i
AP (de Kleijn et al, 1995; Fanjul-Moles,
2006), Aiken(1969)WF5¥F B, B[] S fd 24| B
FEEYIIY MIH A 505 R, AT 48 J 5t 2 J8) S sk [
SIS () ' BE DU AT S o T4 5 55 (2006) WU I A
S HEOGE F 5 sl 4 it Bz 1) 5% i DRSS [R) 3 o B Y AR
feimiAE Ak, K i) I 2552 i v A2 4% B & (Eriocheir
sinensis) I ~IVH %) 8 (s A= K, 1 24 AR 4y 44 AR
BEEEH T AT, X6 R IE b Mt bk e
SR, B SRR K B L R e 45 55 0 X S A
Wiz . ARG, BEECIRAS A R, H AR REXT
HMA N Y S-HT W EEAWTTH R, MIH ¥t b ' B
[ B NS TE =, EH MBS FRER S, R
ANFIZH Y MF 5t 2 FRER % D 4109 5-HT . MIH
e B i AL T OEIR 4L (P<0.05),EH E B & & TH
FEREA, (B IRAL R 22 RN B2 D 41/ MF %
& T 10L:14D F1 14L:10D 4(P<0.05), 10L:14D #I
14L:10D 2z M2 5 A B E . XRUIEBEPRES T,
H A4 X W 57 31 1 3 R B fe /)N, il B ARAE, 4
FERETS, H AR RE T IR A7 2 B a8 F2 B i K, e ANiE
HAEA . A, EH WREE R ARfbia#S MF A
ANTE], HE O BRI (] SR B — e KR, AT RER &6
B PEE I 43 b AR AR VR, ARLIR) S L7 A VR R 1Y)
SRR E LA R, A RriE— 25T

3.3 AEERERAX BT EAE W

M7 B HNR BT A I, T sh W2 Bl 420
JR(5-HT %) e CHH (R, CHH /EF T HFBAR,
Z 5EIE A, DT IR i K (B 5 2R AE, 2009,
Nagai et al, 2011; Fossat et al, 2014), 7E85 R /it 7
W, AR 2 PR TR SR B RURN 43 i 2B G EE B il
SR GS A1 GP. AT, A CREE [E] AY IE K,
5-HT e AW S, CHH MZE W AWM, GP 1%
PR BT, TGS IEPEAREIREAL. 2E 30 KA, D
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K 5-HT. CHH WER GP itk B TOLIEA
(P<0.05), 10L:14D FI 14L:10D #H[H] 2 AR 2, (H
KT L 41(P<0.05); D 4 GS itk & m Ty
(P<0.05), 10L:14D FI 14L:10D #[H] 2 AR, (H
WL T L4(P<0.05). 55 60 K, H AZEXFHF 5-HT
CHH. GP. GS & #EHHE 30 RHFMBEH, X
FWAE 2 BRPIRES , BRI AT Bk, AR
THEER R, e xR AR . B RN, 1
JLGREXTER R N TS 2 B (DA) . S-HT J&, ke
Ty S AL T D W T, TR TR RN ) 3 T R,
Ifii H DA [t 5-HT % 632 $8 b 10 52 i 5T 8k 25 (BH & SC4%,
2007). AWIRAE R —Fipp N I E S, 5l RH
B AN TR ) G L R S R, R LA S e B
R TR ARSI IRERD], S-HT Wk EEREE T
Vi) By S T 38, DA TRt DB, O B ) ik, H
AR GEXTURHLAR S E e 78I, SR B, £ BT
W, H AU RS A K B IR R BRRRIR S

2 % X M
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Effects of Different Photoperiods on Growth, Molting and
Glucose Metabolism of Marsupenaeus japonicas
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Abstract This study compared the effects of different photoperiods (D, 10L:14D, 14L:10D, L) on the
growth, molting and glucose metabolism of Marsupenaeus japonicus. The results showed that different
photoperiods had significant effects on the growth, molting, and glucose metabolism of M. japonicas.
With the extension of illumination time, the survival rate (SR), specific growth rate (SGR), and molting
rate (MF) of these shrimps decreased gradually. By day 49, the mortality of the shrimps in the group L
reached 100%. At the end of the experiment, SR, SGR, and MF were significantly higher in the group D
(60.000+2.722)% than in the 10L:14D (6.966+0.686)%/d and 14L:10D (4.667+0.363)%/d groups
(P<0.05). However, the differences in SR, SGR, and MF between the 10L:14D and 14L:10D groups were
not significant. Different photoperiods significantly affected the concentration of molting inhibitory
hormone (MIH) and ecdysone hormone (EH) in Japanese prawns. On day 30, the concentration of MIH
was significantly lower in the group D than in the 10L:14D, 14L:10D, and L groups (P<0.05), and the
concentrations of MIH were significantly lower in the 10L:14D and 14L:10D groups than in the group L
(P<0.05); the differences in the 10L:14D and 14L:10D groups were not significant. On day 60, the
concentration of MIH was significantly lower in the group D than in the 10L:14D and 14L:10D groups
(P<0.05), but the differences between the two groups were not significant. The concentration of EH in the
shrimps decreased continuously with the extension of the illumination time. On day 30, the concentration
of EH was significantly higher in the group D than in the 10L:14D, 14L:10D, and L groups (P<0.05);
however, there were no significant differences between these three groups. On day 60, the concentration
of EH was significantly higher in the group D than in the 10L:14D and 14L:10D groups (P<0.05), but the
differences between the two groups were not significant. Different photoperiods significantly affected the
glucose metabolism of shrimps, and the changes in serotonin (5-HT), crustacean hyperglycemic hormone,
and glycogen phosphorylase levels in the hepatopancreas of different treatment groups showed the same
trend as the concentration of MIH mentioned above, whereas the changes in glutamine synthetase levels
in the hepatopancreas exhibited an exactly opposite trend. Taken together, these findings indicate that a
dark state is the most suitable environment for optimum growth of the Japanese prawn.
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