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H B H U (Exopalaemon carinicauda)lF R 3 FE &
BTN —, K A AR RS
TSR R R Y, BRTTEIR N SR
I 4 o B UV Jy T B9 LA M 2, (HoR
MRS Ot | Sl R B2 A B XS 2 R i 52
Wi EIRIESE o PRI, ANBFSE LA R AR B sExt 4, oiF
T AP G ST AR | AR R S e A 5
BTG sz, DUE T A R IR AR R S e e 2
TEIF g #5875 FEHLH SR AL PRI RE Rl XF Rk TIT R B
H RS 240 (T ) IR G IR R S 5 i PRt B
HHERESHE L,

1 MEfh %
1.1 XE AR

AR R ER % 2 W T A X R T, RS
R IR, HET e (2020 4F 10 A 23 H
F 11 H 22 H). PR K 4.34 cm+0.07 cm, 1A=
1.066 g+0.002 )i ik . fHEEE . JoBI05 1 H B FH o
Tl
1.2 RE&t

BT 5 AARRDEEIRE GBI, 2608, W
£ 390~780 nm; £, P 510~520 nm; #OG,
K 450~480 nm FIHE DG, UK 585~595 nm; JKIH]

It B JE 800 1x£50 1x, FH JFR G HEGE & 250 1x+50 1x,

JeREJE L D=12: 12), BREA/E R X IR, 4
3AEE R TE A A FRFEAE (55 cemx45 cm*35 cm,
KRB 62 Ly AT, A4l 30 BAF, % BIAE 2%
BB A R B H: 35%, HLIENT: 6%), 745
B vk e i R A A, AR 80 00(15 30%~40%) Al
18: 00(5 60%~70%)45 M 1 ¥k, #R 45 H AT & ol it
TP 3. 2 h Z N, W3 4 THORE RS M T B
PR 2 d oK 1R, BRAKEN 1/3. KBTS by
W 25 C+1 C (A mMARRE . #iR), $HhE
27+1, pH {H 8.0+0.2, & WK I v il 4 . 2 AR
T R AR R MR B, 0 R AR 1Y 2B F R B AT B L 2 b
e PR 30 d JF AT AR TH AR R E R SR
FH G T8 b 0 I 2 o
1.3 A KIWAFHRZ

RIGTFURE, FRAIFEHLE 10 AR, WA A
WHEIF IO SR I LS A, & ABEPLEER 5 AR,
EAKAAREIFIC S, T ER(WGR)., FiEd K

K (SGR)HIAF I (SR .

THREAL T
WGR(%)=[(Wt — W)/ Wy]x100, (1)
SGR(%/d)=(InWt — InWy)/dx100, )
SR(%)=[(N>— N1)/N,]x100, (3)

Hrp, wy s BRI E, we R AR
K, d HIREKEG Ny F N, 2050 R 5w At 56 5
LANGU)Y ¢
1.4 HARKE A% R T

B2 43 0 B o 19 R IR B ORI R AR 41 20T
WRE T, A 9 50 % A B ER K I A B #RER,
FHE AR A O, FHZHZURE 5 78X FastPrep-24
i, 4 “CF 2 000 r/min B0 10~15 min, |3 %
FEF-20 COKAR T AFI . B AL ZUH 00 5 I A,
ALFE: BESR MG . o-VEH B (a- AMS)FIg 15 il (LPS);
JHF I i 20 20 F I A Ry S v e e B, AR SR
ALY EALEG(T-SOD) . o S AL Al (CAT) . SHHE
B HE J1 (T-AOC) . TR P IR g (ACP) . sl 1 1l W2 ity
(AKP)FI FE B (LZM) o JT A3 BTG 70 5 347 A% 4 i
e AR A W TR E O T AR A 3 1 B A
AT,
1.5 RAESAT

K SPSS 26.0 B {447 5K 28 77 22 53 #1 (One-
way ANOVA), HLHALRIF 25, P<0.05 FnzER
W A R T 2 {5 #E 2% (Mean+SD)
FOR, BEGEFEARH SCEE R A Origin 2017 41l
EESH

2 ER544
21 RRAEFHEOGFEKRGH A

AN R 0 X6 5 B8 1 R A A R 106 14 5% T A7 7 2
FEEFP<0.05)(FE 1), & Wt R LGk >4
U > R4 > WAl >R, ik dlny wr
(1.743 g+0.004 g) A, & m T HAb 4 Foba(p<
0.05); EOGLHAY Wr(1.230 g+0.003 g) MMk, WGR.
SGR Fil SR ¥R I K 2otk 4 > 5t 4 > 5 4> 15
JH>TFOLH, 2NIEHR WGR(63.76%+0.34%)
SGR(1.63%+0.03%) 1 SR(61.11%+1.92%) Mk &, 4
W E T HAL 4 FOE6P<0.05); BOELH WGR
(14.97%+0.26%) . SGR(0.47%+0.01%)F1 SR(37.78%-=+
1.92%) M 5 K o
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Tab.1 Effect of different light colors on the growth of E. carinicauda
AR AE AR MR Koo S0 Wt HO
IR (W))/g 1.066+0.004° 1.064+0.001° 1.0650.004° 1.064+0.003* 1.069:£0.002°
KARFE(W)/g 1.3830.002° 1.743+0.004% 1.430+0.009° 1.235+0.004% 1.230+0.003"
R (WGR)/ % 29.80+0.65° 63.76+0.34° 34.20+0.39¢ 15.97+0.40° 14.97+0.26°
FEE K R (SGRY/% 0.88+0.01° 1.63+0.03¢ 0.96+0.01° 0.49+0.01° 0.47+0.01°
T (SR)/% 50.00+3.33° 61.1141.92° 52.22+1.92° 38.89+1.92° 37.78+1.92°
: (P<0.05), (P>0.05)
2.2 TR REXTHE G ITHEEA L TE D 2207 b
R 200f 2 7 2
RFDEGXHERASHARXHEINENE = | 20 ) O d
735 2 5 (P<0.05)(F] 1~ 3). FE 8 1 T ) 451 | S
RS A > > WA > B A > s AL, & 2 P /
FC2H Y BE B 1 BES 71(4.02 U/mgprot + 0.38 U/mgprot) .\.‘E 7 7
T IM 4 BB St B 1 £
(1.17 U/mgprot + 0.17 U/mgprot) F i/ . a-AMS 7 S5 s
B AR 641> IS 4> FOR > TOkdL, 40t or
LAY a-AMS 3 77(213.95 U/mgprot£16.30 U/mgprot)
hfeE, SARA MG Z 2 ON B E (P> O%m D )
0.05). LPS i J1 3R M ¥ G2 > 6 4 > TR g 2 > 14 215
JeLl >4 R4, #OLALAY LPS §if 41(19.21 U/gprot + B2 R AR R o AMS 55 J1 60500

2.53 U/gprot) Wi, SHK4 . Gudl gt
Z I 25 A5 FHP>0.05), &NiEAN LPS i H
(13.36 U/gprot = 2.57 Ul/gprot) Nk, 5K 4H 1
WG 2 0] 22 S5O 1 3 (P>0.05).
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Fig. 1 Effect of different light colors on the chymotrypsin
activity of E. carinicauda
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Fig. 2 Effect of different light colors on the a-AMS activity
of E. carinicauda
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Fig. 3  Effect of different light colors on the LPS activity of
E. carinicauda
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FRISIAAETE 25 5(P<0.05)(1] 4~[%] 6)., T-SOD i 13
BNEO AL > g A>HO G- TR 4> wD'td], a0t
i) T-SOD i 11(33.26 U/mgprot +7.08 U/mgprot) J i,
AL OIS 2 A1 22 5N B3 (P>0.05);
641RY T-SOD 7 /1(20.56 U/mgprot + 2.36 U/mgprot)
ik, HHA 4 MG 25 535 (P<0.05). CAT iE /15
B2 o) 3 4 5 ) e et X1 A E = e e ) 2 W o
ZHAY CAT % 41(17.27 U/mgprot £ 1.58 U/mgprot) Nk,
BEFTHAL 4 FOBEP<0.05); BEAR CAT &
(5.43 U/mgprot + 1.18 U/mgprot) K #fk. T-AOC 1% 175
RERCAI> A > RS> WO A>T, Sl
T-AOC i J3(2.31 B0/ mgprot + 0.23 Bfv;/mgprot) J =,
SRR RA RE(P>0.05); BOLAR) T-AOC 17)
(0.65 FAfii/mgprot +  0.13 Ffvi/mgprot) A Ak

45
40+
35+ b
A
30+

25} % % /

20+

T-SODi% F1/( U/mgprot)

U ST S O 3
4151
Kl 4 RIEDGE X R IR T-SOD i 1 45 1R
Fig. 4 Effect of different light colors on the T-SOD activity
of E. carinicauda
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Fig. 5 Effect of different light colors on the CAT activity
of E. carinicauda
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Fig. 6 Effect of different light colors on the T-AOC activity
of E. carinicauda

AN TR €8 65 8 1 MR T B A 80 v 19 97 92 [ 70
(BURR) BTG 7 B 52 e 0 A7 7 i 2 22 5 (P<0.05)(&l 7~
Kl 9), ACP i 1IN ikl >4 4] > R mE 41>
JeA>HEORA, 2EI%UIRY ACP {5 71(27.10 4 ERHAA/
gprot + 3.25 4 [C B /gprot) Mt iy, b3 T At 4 Fh
60, (P<0.05); BOGLHIY ACP i 11(8.65 4 IR HAAf/
gprot £ 0.38 4 [CHL{vi /gprot) Wik . AKP i 1 £ R
s> A > WO A >R >R A, S
Y AKP 35 11(74.26 4 FCH i /gprot + 5.16 4 FCH/
gprot) A f e, 3 T Al 4 FOGE(P<0.05); R
) AKP 1% 11(20.65 43 FCBf3; /gprot + 5.60 43 FE {3/ /gprot)
HIcfi . LZM 15 J1 3R PR SO G > 40 > 4001 24>
MRS ZH > 6 2H.(280.20 U/mL + 24.00 U/mL), #O%4H
) LZM 7% 77(485.48 U/mL + 36.85 U/mL) N,
Fm T HAL 4 FOb(a(P<0.05); WG4 LZM W& )
(280.20 U/mL + 24.00 U/mL) N 5% .

3 w#
31 RRAAEHEOFERGYA

TEL PRI FRIEA 7, R R LT )37
B, JEZE LR 2 ma K= sh i A K, Wang 267
e rp E TR X S O B [ SRS UF (Procambarus
clarkii) FEZsV e FLARTEE X BOBIFFE LA A58 15
HRAMRA LM, 26 T IR WGR F1 SGR
I (BRAFEWTR LM, HARREXNER(Marsupenaeus
Japonicas)i) SGR FMiFER(ME)E4 SIS 208 F e,
FLARTERTER ) WGR F1 SGR 1E 486K 4 Gl i 78 hn £,
KUK )R AR R, BRI E
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Effect of different light colors on the ACP activity of
E. carinicauda
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Fig. 8 Effect of different light colors on the AKP activity of
E. carinicauda
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Fig. 9 Effect of different light colors on the LZM activity of
E. carinicauda
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ANTFIER I A K B2 R RDG G 2 A 22 v, Of
HWZAFARKEBEWE . SR R0
A BESETE L, SRR K A e T A ) R RN
BAYIUKFRBEGECR TR, UHZEE, JFE
A HLZ = I 1 RS o] e LA AL I ok BAY
T A WO, B S 30T IR FE A LA b IR K
H T A AT, S T A S AR O T Y
MR A= K R B RAE I SR AR i P
32 TR AESHEEIFIHIAAXEEE S
o

IKAAEYTH ACAH GBS ) 5 AR IR DL LB
PR UIROC . A, IFEEEA X S E -5 E
AR FIIR AW 25 52 B S0 AL A BE 52 ), 2 17 08 98 3 1k
it 1 35 P02 AN [ 140 B IR 6 AR 2 S K A
VIR AE IS 2 AR R ), s e FLUE AR R R I ) T AR
Jif A0 55 26 U . AMS FI LPS 4%, 25 BT LAk i
P A IR IR, R 0 K AR A i 5% 43 22 AMS
T A K AR TE R AR B, LPS AT RAES Bh K A A=
YAoK g RG 7, A A K I B aE R Y

AL R BoR, B AR ESOE T B & A B
Jifei, A2 E RS (Plectropomus leopardus)
gt PRI P AR B TARUIISE R . AR A,
B X MR AR (4 AMS T35 J17EAS [R]DGHR R 25 53R i 250
ISR RS X)) AMS 7B FDG(E 64 b s,
gLl SRR SINEITIVSIE SORSE NI FEL (VI /N TN
RIRZE R BYE R HERRY LPS 36 e 261 T A,
B R, 73 A X R (Penaeus vannamei)J LPS
TETEZAZ) pH MR, o7 4G T, IrE
#B pH &4 T84k, F80T LPS {EHERAL, [FRE, 4%
T b A3 56 2 9 A R 1 RV TR A DG il G T R/ 2E
A, SHAERSRIFAE 2 —8, HihH7Ew
FC R MRS Z2#0 40 (Rachycentron canadum)ff-£1 %)
PR FEAS 2 T AH R 2510 o 25 R RWIAS R IG5 L
Fo3 AL AT BEAS[A]
33 RREKETH LG I & F M L%

e

R AR B = R S e e e ), HBgiEd A
B AR5 S VR SR R G B R B AT RS
P e R g8 rh b A A IS 17K PR K AR A W Ak
LA AR P ARC Y B A IR R, H eSS bLIR
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) N 7 A BEAL B 5 52 B AN LR Z A g B kA
AWTERRAL . SRS SR R h 32 BB
TP (ROS) Kl 25180, AL 23 388 hins S Ak ks
{LHF(SOD) . CAT “541 AL B LA 4 it Z2 B9 ROS, ik
Gl Jai /b H XL B AL . AR ah R R,
54 T-SOD Ml T-AOC i Jifci, 4tikain
CAT i J) e, X5 Z8 354 FLANIE X op i F 5% 285
BRI T # %41 T-SOD . CAT 1 T-AOC i 7115
BAK, FTREE B AR Z R R, H T At
7 A AR B (O M RE RN 2, HFIT R BT
T REAREY . SR, WA ST, HLA4141 ROS
3 it 7 A 2 S TR e S R S ) 388 i B,
FLUR P FEML I T 22 1 — A B 98 R o

WEBR B (AKP F1 ACP)FI LZM 2 AR 45 S 1kt 928
PP i SRS A Y, 2 R P B I A G R
FE SR B A P B SR . B R e i AR R A
PR T A 1) 2 1T 43— A5 R, o 3 0 L ) A A
F, BARBCAR ANERG JFARDO); [ i3 5 A T AR
FACT, 5ok A A= Wy g A K R TR OERY i LZM
D) 2 7 G 88 o0 R vl A 4 R 400 LR 1 K A AN i S L
b B 338 R 4 A BRI 430k B L AT 5 A 6 R 1 R A
Z AR LA ST IRCY R BT Fp 35 & B ACP Fl AKP
T AR 46T N e, 1 H WGR Fil SGR L fic i, i
R Bl 2 T P O R A 0 TR AR . HRTA B
HAFFEAE Y, K AT O I B L |
TR 3 €0 56 3% A9 R A 8 25 1400 33k mT LA 33 W 7
SRS B R IR AZ B TR KB, MR
FOEOCALER LZM 38 S, B R A S AR,
XA T B SR B A MR A K FR BRI TG SR AR A SR A,
BLRSZ B A R i — 2 R

4 Zipr

Li BRI, ARDCEXHE R HIFA AR THAA
AR S PR B A AR R A B R, R 2L &
F T R R A A SR SR A o e P e P R ) R U
T AL RE J1 200 T Lk . SRR f PR R
RS AP SEC IR A K A+ 5, IF BRI BOE 8 |
't R iR R D' TR Sk A [ 2R KR B B 2R
KA AR A S BE AL B4 5w ey, i 0 2
Mt — 25T

S ik

[11 GAO X L, LI X, ZHANG M, et al. Effects of LED light

[11]

quality on the growth, survival and metamorphosis of
Haliotis discus hannai Ino larvae[J]. Aquaculture Re-
search, 2016, 47(12): 3705-3717.

Faldn, IR, BMEE, 5. WshP ek R5EN
KOG HRBBI]. WL R (A AR IR, 2017,
37(3): 281-286, 321.

WANG Mengmeng, WANG Huixin, GUO Linhao, et al.
Network relationship model of crustacean immune sys-
tem[J]. Journal of Hebei University (Natural Science
Edition), 2017, 37(3): 281-286, 321.

FANJUL-MOLES M L, MIRANDA-ANAYA M,
FUENTES-PARDO B. Effect of monochromatic light
upon the erg crcadian rhythm during ontogeny in cray-
fish (Procambarus clarkia)[J]. Comparative Biochemi-
stry & Physiology Part A Physiology, 1992, 102(1): 99-
106.

BT, skARRR, SR SRR AR KB B O
FRPERIDTFE[]. Al R 2274k, 2001(2): 164-168.

WEI Kaijian, ZHANG Guirong, ZHANG Haiming. Pho-
totaxis of Siniperca chuatsi in different growth stages[J].
Journal of Huazhong Agricultural University, 2001, 2:
164-168.

FUSS C M. Observations on Burrowing Behavior of the
Pink Shrimp, Penaeus duorarum Burkenroad[J]. Bulletin
of Marine Science (Miami), 1964, 14(1): 62-73.

COYLE S D, BRIGHT LA, WOOD D R, et al. Per-
formance of Pacific white shrimp, Penaeus vannamei,
reared in zero-exchange tank systems exposed to differ-
ent light sources and intensities[J]. Journal of The World
Aquaculture Society, 2011, 42(5): 687-695.

WANG F, DONG S L, HUANG G Q, et al. The effect of
light color on the growth of Chinese shrimp Fennero-
penaeus chinensis[J]. Aquaculture, 2003, 228(1): 351-
360.

GUO B, WANG F, DONG S L, et al. The effect of rhy-
thmic light color fluctuation on the molting and growth
of Litopenaeus vannamei[J]. Aquaculture, 2011, 314(1):
210-214.

GUO B, MU Y C, WANG F, et al. Effect of periodic light
color change on the molting frequency and growth of
Litopenaeus vannamei[J]. Aquaculture, 2012, 362/363:
67-71.

UPADHYAY A S, KULKARNI B G, PANDEY A K.
Migration in prawns with special reference to light and
water current as inducers in Macrobrachium rosenber-
gii[J]. Journal of Experimental Zoology India, 2014,
17(1): 33-48.

DOWNS C A, FAUTH J E, WOODLEY C M. Assessing
the health of grass shrimp (Palaeomonetes pugio) ex-
posed to natural and anthropogenic stressors: A Mole-
cular biomarker system[J]. Mar Biotechnol, 2001, 3(4):

Marine Sciences / Vol. 46, No. 4 /2022 119



[12]

[13]

[14]

[16]

[18]

120

HEIRkE REPOATS

380-397.

BN, X, 206, & R EXN A R AR
Az KORIAR R SR S B2 (D). T PEIIE A, 2019,
6: 78-82.

LI Zhihui, WANG Yu, LI Guangguang, et al. Effects of
temperature and salinity on growth and nonspecific im-
munity of Exopalaemon carinicaudalJ]. Transactions of
Oceanology and Limnology, 2019, 6: 78-82.

RS, kA, B REEHT S5 RTXEREA
B . AR AR DTS 1 B 0], AR SRR,
2015, 35(21): 7229-7235.

LI Yuquan, LI Yongsheng, ZHAO Fazhen. Effects of sa-
linity gradients and abrupt changes on osmotic, meta-
bolic and immune related enzyme activities of Exopalae-

mon carinicaudalJ]. Acta Ecologica Sinica, 2015, 35(21):

7229-7235.

FEREH, WEE, R, . FREXPE R IR K &
B AR T AL S 1 A RE IR (D], K PERE2E, 2014, 33(7):
451-454.

WANG Gengshen, XIE Jianjun, SHI Hui, et al. Effects of
salinity on growth and hepatopancreatic digestive en-
zyme activities of Exopalaemon carinicaudall]. Fishe-
ries Science, 2014, 33(7): 451-454.

ZNE, ThUR, sRIE, S ORI FRGE R R
IR AR R K R 2R i I SE R (D], PR DI, 2018,
40(5): 581-586.

LI Zhihui, MA Hangke, ZHANG Pei, et al. Effects of
different culture densities on growth and ammonia nitro-
gen content of Exopalaemon carinicauda[J]. Marine
fisheries, 2018, 40(5): 581-586.

AT ARG IR AR 5 (R AE . R R
PR S AR Lo Y2 [D]. AN VIR, 2018
DENG Huifang. Effects of dlfferent light and feed on
growth, non-specific immune enzymes and body compo-
sition of Procambarus clarkii[D]. Jingzhou: Changjiang
University, 2018.

e, MLk, X8, S5 SEDGIR KOG RS )% MLgA
TEXTHR (Litopenaeus vannamei)jif B IR E R & MAEK
USZIRI ). S IE, 2005, 36(4): 296-301.

YOU Kui, YANG Hongsheng, LIU Ying, et al. Effects of
different light sources and illumination time on free
astaxanthin content and growth of Litopenaeus vanna-
mei[J]. Oceanologia Et Limnologia Sinica, 2005, 36(4):
296-301.

F, EEs, BFE, F AFERDCIREYIXH AR
XFURAE A W R R AR A S 0], Il B I R
2020, 41(6): 66-73.

WANG Xiang, REN Xianyun, SHENG Xiuzhen, et al.
Effects of different light cycles on growth, molting and
sugar metabolism of Marsupenaeus japonicus[J]. Prog-
ress in Fishery Sciences, 2020, 41(6): 66-73.

[19]

[20]

[21]

[22]

[23]

[25]

[26]

(28]

TR, R, B, 5. KERE Y EEXERK
FRFH FLANEEXT IR AR 4 S A SRR AR A S [J]. ol AT
1k, 2019, 46(5): 35-40.

GUAN Chongwu, SONG Hongqgiao, YANG lJing, et al.
Effects of water color and transparency on growth and
physiological indexes of Litopenaeus vannamei[J]. Fish-
ery Modernization, 2019, 46(5): 35-40.

HOANG T, LEE S Y, KEENAN C P, et al. Ovarian ma-
turation of the banana prawn, Penaeus merguiensis de
Man under different light intensities[J].
2002, 208(1/2): 159-168.

HOANG T, LEE S Y, KEENAN C P, et al. Effects of light
intensity onmaturation and spawning of ablated female
Penaeus merguiensis[J]. Aquaculture, 2002, 209(1): 347-
358.

AR GEDREE ) EOR W55 0 E R ).
Tk, 2019, 40(10): 22-26.

YU Shukun. The latest research and application progress
of feed protease[J]. Feed Industry, 2019, 40(10): 22-26.
B, BT VER B 528 K B 5 ).
JPERNE, 2018, 25(3): 248-252.

LUO Chunlei, WEI Yutuo. Research progress on classi-

Aquaculture,

Tkt

fication and application of amylase[J]. Guangxi Science,
2018, 25(3): 248-252.
FEE, skak, D X, S NGRS A9 5T KO H
B[] el Bl 2011, 39(7): 3798-3800, 3855.
WANG Zishe, ZHANG Ji, MA Junyi, et al. Research and
application progress of lipase[J]. Journal of Anhui Agri-
cultural Sciences, 2011, 39(7): 3798-3800, 3855.
BRI, 5 FhOG X5 SCER R 4) £ A K RHIE S 2k 3
AACTNRERYSZIA[D]. g BRI R, 2016.
CHEN Wangqing. Effects of five light colors on growth
characteristics and physiological and biochemical func-
tions of juvenile Plectropomus leopardus[D]. Shanghai:
Shanghai Ocean University, 2016.
FTF, RAGR, TRk, 5. JCHR b XS HRAERR 3 Fhi
LRSI s ma 1], T EDK 7 RBE2E, 2006, 6:1028-
1032.
WANG Fang, SONG Chuanmin, DING Sen, et al. Effe-
cts of light on the activities of three digestive enzymes in
juvenile Penaeus chinensis[J]. Journal of Fishery Scien-
ces of China, 2006, 6: 1028- 1032.

wete, FEE, X, 4 “E'F*F%n pH X 3& X
%E%ﬁ%%ﬂ@%wm SN F RN o
2008, 29(4): 87-90, 94.
HUANG Yanhua, WANG Guoxia, LIU Xianghe, et al.
Effects of temperature and pH on digestive enzyme ac-
tivity of Penaeus vannamei[J]. Journal of South China
Agricultural Univerdity, 2008, 29(4): 87-90, 94.
Al FE. TR AR B 4R ) B ARDRL RS vg PR 2R AR K K 1k
fiff 1% 1M [D]. A0 2RIl K%, 2008.

TEFPERL 1 2022 4F /5 46 45 1 55 4 1Y)



[29]

[30]

[33]

HEIRkE REPOATS

HE Jixiang. Effects of diets with different energy protein
ratios on growth and digestive enzyme activities of Pro-
cambarus clarkii[D]. Hefei: Anhui Agricultural Uni-
versity, 2008.

RS, BRI, SRAEZR, 5. PHORLR S0 A fr
A TH ARG SRR ST RS2 (D], KA AR AR,
2007, 31(4): 479-484.

TANG Baogui, CHEN Gang, ZHANG lJiandong, et al.
Effects of diets on growth, digestive enzyme activities
and body composition of Rachycentron canadum lar-
vae[J]. Acta hydrobiologica Sinica, 2007, 31(4): 479-
484.

CAMPA-CORDOVA A I, NUNEZ-VAZQUEZ E ],
LUNA-GONZALEZ A, et al. Superoxide dismutase ac-
tivity in juvenile Litopenaeus vannamei and Nodipecten
subnodosus exposed to the toxic dinoflagellate Proro-
centrum lima[J]. Comparative biochemistry and physio-
logy. Toxicology & pharmacology: CBP, 2009, 149(3):
317-322.

LIMON-PACHECO J, GONSEBATT M. The role of an-
tioxidants and antioxidant-related enzymes in protective
responses to environmentally induced oxidative stress[J].
Mutation research, 2009, 674(1): 137-147.
TASSANAKAJON A, SOMBOONWIWAT K, SUPUNGUL
P, et al. Discovery of immune molecules and their crucial
functions in shrimp immunity[J]. Fish & Shellfish Im-
munology, 2012, 34(4): 954-967.

ZAE. LGNS HF T A SR FE DG IR BRI O AL AR WF
X[D]. & H ST R, 2018.

QIN Fei. Study on Optimization Technology of illumina-
tion environment for industrial culture of Litopenaeus
vannamei[D]. Qingdao: Qingdao University of technol-
ogy, 2018.

SRMES, TR, SCHR SRR TR AR A R A AR KR
TR AT R (], BRI AR B, 2009, 24(9):
25-27.

ZHANG Shengfu, QIAO Zhenguo. Research progress on
the effects of light conditions on the growth and develop-

Marine Sciences / Vol. 46, No. 4 / 2022

[36]

[37]

[39]

[40]

ment of cultured shrimp and crab larvae[J]. Fishery In-
formation and Stratery, 2009, 24(9): 25-27.

BRCT, XKE, KL, . ST e R 58
X (B R R ALY S [T]. K AEZE W24, 2003,
27(5): 472-475.

LI Xiaoyu, LIU Yongding, SONG Lirong, et al. Re-
sponse of antioxidant system in carp hepatocytes to mi-
crocystin toxicity[J]. Acta Hydrobiologica Sinica, 2003,
27(5): 472-475.

HRETF . ARG BRI AT vg IR B AR AE 4 ARFRR 52
PG il K AR LA 2R [D]. BRI KVTR 2, 2018.

DENG Huifang. Effects of different light and feed on
growth, non-specific immune enzymes and body com-
position of Procambarus clarkiilD]. Wuhan: Changjiang
University, 2018.

JEL KA. g D 3 ST ST HE RE (D). T g R 2
(A SRFHRR), 2000, 2: 207-212.

ZHOU Yongcan. Marine shellfish diseases and their re-
search progress[J]. Journal of Hainan University (Natural
Science Edition), 2000, 2: 207-212.

R, B, AR, 55 £hE X H A 68 b <
BB S P S B G PRS2 (], RS, 2011,
30(4): 528-532.

HU Lihua, YAN Maocang, ZHENG lJinhe, et al. Effects of
salinity on growth and non-specific immune enzyme ac-
tivity of Anguilla japonica[J]. Taiwan Strait, 2011, 30(4):
528-532.

WG, SRBla, R KA ST RO IR ).
IR PR R R, 2006, 15(4): 483-487.

ZHENG Qingmei, WU Ruiquan, YE Xing. Research pro-
gress of lysozyme in aquatic animals[J]. Journal of Shang-
hai Ocean University, 2006, 15(4): 483-487.

JRIER, ZdE, L, . LED SGIRAE KSR K A
FEREFRHAEARATI]. Wb B2, 2020, 41(1): 153-161.
ZHANG Yanqging, QIN Fei, FEI Fan, et al. Analysis on
propagation characteristics of LED light source in mari-
culture water[J].
41(1): 153-161.

Progress in Fishery Sciences, 2020,

121



HEIRkE REPOATS

Effects of different illumination on the growth, digestion, and
nonspecific immune-related enzyme activities of Exopalaemon
carinicauda

LIU Sen’, JIANG Hai-yi', QIN Feng', HU Ji-hui’, LAl Xiao-fang" *?,
ZHANG Qing-qi*, GAO Huan"?*?

(1. College of Marine Science and Fisheries/Key Laboratory of Marine Biological Resources and Environment of
Jiangsu Province, Jiangsu Ocean University, Lianyungang 222005, China; 2. Jiangsu Marine Biological Industry
Technology Collaborative Innovation Center, Lianyungang 222005, China; 3. Jiangsu Provincial Agricultural
Germplasm Resources Protection and Utilization Platform, Nanjing 210014, China; 4. Lianyungang Ganyu
Jiaxin Aquatic Products Development Co., Ltd., Lianyungang 222100, China)

Received: Feb. 9, 2021
Key words: E. carinicauda; light color; growth; digestion; nonspecific immunity

Abstract: To investigate the effects of light color on the growth and immunity of aquatic organisms, the effects of
five light colors on the growth, digestion, and nonspecific immune related enzyme activities of Exopalaemon carini-
cauda were studied. The results showed that the (1) The weight gain rate (63.76% + 0.34%), specific growth rate
(1.63% + 0.03%) and survival rate (61.11% + 1.92%) of the full spectrum group were significantly higher than those
of other groups exposed to other four light colors (P<0.05). (2) The chymotrypsin activity (4.02 = 0.38 U/mgprot)
of the green light group was the highest. The a-amylase (a-AMS) activity ((213.95 + 16.30) U/mgprot) of the full
spectrum group was the highest and was not significantly different from that of the dark group (P>0.05). The lipase
activity (19.21 £ 2.53 U/gprot) of the yellow light group was the highest and had no significant difference with that
of the dark group, green light group, and blue light group (P>0.05). (3) The total superoxide dismutase activity
(33.26 = 7.08 U/mgprot) and total antioxidant capacity activity (2.31 = 0.23 units/mgprot) of the green light group
were the highest and had no significant difference with those of the full spectrum group (P>0.05). The activities of
catalase (17.27 £ 1.58 U/mgprot), acid phosphatase (27.10 + 3.25 Kim’s units/gprot), and alkaline phosphatase (74.26 +
5.16 Kim’s units/gprot) of the full spectrum group were the highest. The lysozyme activity (485.48 £ 36.85 U/mL)
of the yellow light group was the highest. The results indicate that a full spectrum is the best for growth and non-
specific immunity, and the green light is the best for the digestion ability of E. carinicauda. This study can be a

reference for basic theoretical research on the growth and immune mechanism of E. carinicauda.
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