# % 5 G ¢ ORP=FR5H)2020 4F55 10 ]

doi:10.3969/j.issn.1004-2091.2020.10.005

AY Y SRRV ATES LY ] £33 ki

%/EQ—J‘%Z? l’ﬁp;}'ﬂ% l’ %K}ji%@ 3’ "é]jﬁ% 12
(VITINEFEER R FEER A S KPR e | TNV E R AR S S0 % 7T s,
2ATHELM MR SHHAT-6 709 MAEL 210014;3. E s BEMEE K TP EGRAT LTI  ER#E 222100)

HEAFRE-—HURLEY N T REARGNEEREZ — IXERT AKETIEF B B AR EXIF RN F EH W
HFaHAEE AR REENTHN, IFEET B AREXIT WX R ERFRTABOR, DU 4R 5 B A 0 IF 09 3778 ok 2h 48 4%
S,

KIF : B AR E XTI (Marsupenaeus japonicus ) ; K FRIF ; B i B F 5 FRAEH A

FESHES 9968  XEAERERS:A  XEHS:1004-2091(2020)10-0020-05

H 2'-Qﬁﬁtm:(Marsupenav,eus japonicus )44 H 7S 1 AFHEE Tt B A A R IR A B 5 e AT
PO, SOPRGHR ATTHR BT HR S SR EH 72N+ 1.1 pH{E
EH WK H SR, BERURE . H AR IR R pH (A T B K FAs ARz — . 3K 52
— R S, BT RBUERE T g AEE s AR 2 4 KA RY
AV AR AR TG 2 M Lz a0 A T ER B P P Wi, FERR S R B A SRS Y e T, 3
WX, T I o R IR , AR VLR XA 2 R RUEEBET R, F AR B X R E AR B pH I 3E
A7 o P ARG, AL it 5 it T e o ZEARIRI A pH R HAE T SN ] 52 1E ARG s 240
X ERJEE (R N PG, ELA SRR G IR R MR Rpsa iy, B ARREXTERRSET 2R pH R
A e % AT R, IR TF S o X F pH AR EH45 H AR BEXTER 1)

Xof O 7 R AR 3 L P S A A R 2 R AR RE R L T A R
Mz, OB 2T R RSO TR ORI BE B, SRMR A RSN , G B T,
Mko [HBER HA AR LI E HY R R B&IEr, WIS pH A 7.2 F19.2 7K
SHELAR B8 5 IR BK B HERC A S 25 R BR3E R X B AS B8 X IR R4 T 036 3900 5 3G i i vl
W 0 A B ) 1 X R SR IEAT L B P AR SR B e R S ALY RNA/DNA LU AE L 25
Ko R MKIRET ORI SR A A BB R AR, H AR ERTE I RD pH (EEF
JERYSEIRIRAE, SRS TOK T AT E X ANE B M 9 SN T it &% RNA/DNA L (EHRA
Blo AKPAEXTURLL AR, AR pH 250 RO R, LB T30 I ) 9 22 £ () o bt
6 R ERESFHE N TR R KT VR R RN E S R S AR E AL, pH 4
SHAR A B T BRI OO TR s At 2 5 M H 25 2 X R AT B8 38 76 B 0%
W7 HAREXT IR IRIE P B ZAE IR —2 Jy. SRARIBSRORTSE & B, 76 pH {H ) 8.1 MRS
A SN R MR T H AR IR MR SRS PR H AR XTI PARICIE X F pH E A ETHE
AU H AR IR ar (o il FE SR AR AR 48 5 M JRFEAIK, ATPasc \Na*—K*~ATPasc 1 I#P5E 56 L THE
k. FaE a3 ; V_ATPase Al HCO,—ATPasc 1% 114

TN E LR IR ARV S S TR0 H (SJCX20-1227)
YEB T BB (1997—) , 55, AR A WF9E 7 ] : K= F7F8. E-mail : zszseb0817@163.com
WS e (1962—) , T, 4%, WF 5805 1) MK A5 A Wi & F

Er




COKF=FEI)2020 4565 10 )

B pH SRR BE S bk in, 5 AR E o
12 SRKETHEEBER

TER = E T sh Y LA TR FE v, 20 Sk
Ty R AR AR AR h B) Z A SO RS A R & 7
I, XF 7K Bl e A o i s e, A7 10 ™ EE N s
FOH B AT, T FR 5 7 i, BRAR R
Mt o TEFRIH ISR T RUA R A FRAIEA R
(EPN 15 S U A =13 €7 ST B R A
R R TCHL AR T BRAE IR FE o A8 h 2T B i —
FHMER

ARG R T RS WEIR H AR 58X HF 9 f 5%
IR 7A = R AR G 87 N N O v
RAFEICT, EAREOE LI, b 2 Ak
JFE AR TR i, HASBE X R 41 MR BR TG 2l A sk 4h
B A T B0 T B B, X T I Bt o 2 A
WEER T, A FEY RS TEIMA N & | T H 5
HoFBRACH, SO . SRR, H ARFEXTURAEAS
(] s S0 28 RN T 32 e Tt A N AR R] 1k PR A
SRR, H ARG XTHR G A A SR G 4% 7 BB AF
ST AT SR 8 o i v, X S R T 22 12 3
B [ i 2 A H AR ZEXT IR AR 1 AR 5 R Bl
FfEHEH

WAHASRXEFEE AR 2N, BRas A 4
FFE 0, 7K A 0 S i 245 R 2 RV 5 30 4 ok
E X SR SR AL [ HLR B i A RE ) R R I AR
HP AT R, AR 2 R AT B 1) S 2
RETT MR SR o X R SIS A R T 32 1 2
32 B KA A H At PR R i S e o i B A
Gladys SFFFY &I, 7636 B SR BEYE I PN, Eh
5 R SIE A AR T 52 P SRR 5y o 4R ST
FERINAERS A O R IE R W55 X HIRXT A A A
YT 52 P A, B 7y, X St A e X A R i ey H A 3
X M XTSIV A 25 LR i 32 1 b B T B AR -
1.3 BE

AR K SR A R i B 2 O AR,
BXRTKAE S A AR R B A o VAR
SFUINESY R I, TR B AR AR H AR X IR &Iy M ) £
T 2347 10 35 52 ), 76 B R 2 R g A R
JE Bl IR A TS IR . [RIBS A 3 R AR
AT, HARHEXT IR A O AE S A BRI R
2Bl A TR L TG st 25 A Ak B T
bz AN 1o, HARBEXTERE i S R A R

KIGSCHRNE  7E 25 CHRAFT , HABEXF IR R B
RERI T , 72 15 CF , Bkt & B R,
1.4 #HE

H 2 58 X R X 6 8 A 3 S PR A, — T
15~33 Z[H), (E7E o 5 B FRAF I X 3 B8 143 1y P4
ZE08 ARER B BB M HE H AP XS HRIE 7, 7R rh s $h B
B AR, TR BE A 2 X H AR SEXT R 2
75 B, ELRE G ER B8 1 T DRl 2R A
IR sh, SRS R, i R IR AL,
HAPEXTURRETE SR BE R 2 AY/K IR IE & A= 76 o EhEST
H ABEXT IR AT RE 1 th A 5 S 52, 2 H A
XU b TICER BE I | FE AU i A HE 2 s 3G i 2 4k
T A e £ Y T s T DR v R R A R R 2R
FEARNWT T i, JCHLRE Al R h R AR R T
SR AL 2 A A IR A,
15 &E8F

Bl Tl AL HERR AR, Tl 22 /K RLAHEFL
RISl H ™ B, 3 235 7K i AT s At K
T A PREE RS I T ASTTE [RREIR . 4 SR X e )
YIRE R LT B AU GRERE 1 SR 2t
B RS o 4 B8 S5 MR A P A g B A R 2 K
S FIRES G, B IEP R, He X H AR
FREFRYFEME R, H He? Fl Cu 2 E LR H ARHE X HFAR
R & B, B MR s, i 5 R BB
SNBSS, AR R 38 B 4 B AR VR
TS AR R AR . AR AR 5T
B, Zn>TE 20~40 pe/L VR T A 4 T H AR ZEXT IR
IR AR R R, T LA = B B R T 4 [R] A
40 pg/L A M-t Xo] el P ol 1 Tl P P i v A
YERE, EAAARR B, Zn® Mn> . Cu® , Ca> FEAIRVK
JEE X AR X U WL PA) 4 28 v 1) R S R ) A
(FEE HA PR IEVE R . EARZZ G20 H AR BEXT R
JEIR AN MRS SRR RN T Ca®  Zn> Mg™, 455 &
3PS FAE—E VR N R A AR AT AL
1.6 RERMEW

s R UAE MK AR S R feE o ER . B
I, 0% A R0 F BT LUARYY BRI, HEER
TR R F20, HBELE A AE (WSS) BUFEATE SR A2 1 i
FRRBIOT I EZRIE , SRR . H AR AR
EREEIA T SR T 2 TR, S3 I WSSV 1R
00, T AR AT REAIE WSSV AR YR | (g BRI
FER,

2




2 HAEMITAIFAEREA
2.1 FFEIEHE

TR AR TR I ) RS-, — M SR 7 B ST
TEFEH K ITE AL R KBTI M 3w A
LR ST 2R T . T USRI BB A 1 4R
Jite 1 TR TR it | ek Y TR | I KA A Ak B A
FRAE L — B FE HERD , A6 100 7 FH 5 2 SR I 7
DIAE R I TR DA R . — R A it i FLBETE 20~
40 m?, KIEAE 1.0~1.2 m 2247 . HARBREXIFEATR
SRV, — BB AR HUIRAR B 10~15 em MNP
VD HT K pp e U8 SR T eis g, ok H
— R 2 A~ R EAER 1), AR TS HEE R,
22 FFEMFE

FRPAHAE B AT AT 10~15 d S TIHEE . TH
B — AT R AR A K, T DLt i e o] LA
WA . A KBRS A AR S I T R
I, AT DR AT e R A A . (R
B A=A AT AR R A SR R 5 , BB A5 4 i 7K 11
B FIAE RS, [R] ) Ca? B B A 3G XS FH 7225304
KRBT TRV E R
23 IKfFEFE

TR — A2 R K, A — & S AT
HUIE , G2 A O A VR RIS 2R ] DA
SR BB R R AR ARSI AGE 1A 25 A B
IFRAERKER.
24 WHE

PR EBEAR K AE 0.8 em 24, MRS HEST AA
AUEE 06 7 R WA TR . H AR BEXT RS — AT
AR R — % 3.4 H R EAERHL, 56 5 —
MAE 7 A b AT O o B —RE 250~
350 BB/m? FLAGE P,
2.5 {ERHZIR

AR AR MRS I DU " S 0] . H AR XU JiS
Wi sh , S WA= 9 , 3 B R 2 B 17 A= Y A
UK Sh W, LRV AR OB R, 210 L7 3l
W2, — AR A 55 06, 73 PR OB IR s, H
ARFEXT U AL B, 11 0T B 2 ) ok A, — M
DA < L, 22 A DL PR R B AR A X MR e P A G
BRI,
26 HEE®E

TEXPHRFRIE S A D H R B0 AR
H A XTI A Bl PR 45, R KIRAE 25~30 °C

B

COKF=FEI)2020 4565 10 1)

Z (8], $h B — B AE 25~30 Z ], pH fH7E 7.8~9 Z[H],
HEAMET 2 mg/Lo K BTLAURE R 5L, FHAREIN
SR THIRIARE  FREE AT T PRI AR E
— MK, FR5E b e R R H Aok 7R 20~30 em,
AR K b B €, RT DR D R ) A AR 1 AT Al
FHTSA: Pl 00 A et /K 5ol R IR ARl 11 KU
ZEU K FREL e b i SRR B MR B AE O, SRy
BRI A 155t DRAE AT T A
27 RERE

B AR 32, LG 8 A s . A8 K,
PHPELF pH R R S A I 2 A AR B 2
KRR K BT, B SR A, B R AR AP R
TEFRFA AR ohnaEoui g, SRRy . AT = i
FRAR A R R VR S B O 3 . TERR YL
G AN Z 4E RN g 2 0E SR 1Y) 5005 RE
77, B R L2
3 k%

gi BITR , ik ZAEMESY B N AP 2R SR [A]
7R AL R X H ARZEXTIR AR K R E A EH
TGO A ELETR AN T e, X H AR FEXTHR T 1k
FRIHHARBIR I 7RG, FRE HAET LT ek
FAHAIE I A 58 42 A, 77 2 K I SR P
FRAINA . H ARG IR E 28 A TR SR X HR 2
IR R (B R0 5 BN BB T TSN A
SE ) EGA v AR B A RO DL . PRI E SR FE AR
PER IR R TP M DL R S TR T A ) R,
R FRAN T T R B SL e i XERE . H FifE H A
ST B 1% 1 2 B SR A 7 s BOK IR R - 5 H A3
XTHRBR B IR 16 F B IR R 20T, iy 2t
—RR,
S 3Tk -
[1] i, fe B, R AR, RAAEE RRER T B AE st
WFAEK A FHF )] B R LA 2015,54(4):923-
925.
[2] F&#E A2 2T, 0 . B ARSI AR AR PR (—)—
B A SR 6 A4 A AE]]]. RAT IR AR ,2002(9): 18.
[3] &8 H. KA K E R H0 B LR REAR
(L#&)F)),2019(2):116.
[4] ZHR, )& F . pH s B A EaddF ey S Fkin AT R
[J]. A IAAL,2019,46(1):41-45.
[5] R4, 4k, FFF 5. pH Wb af B AT oF 3E 45 541
Je. 9% B F 2 RNA/DNA FLAR 6930w ()], kAt 523 & 2011,
32(1):60-66.



COKF=FEI)2020 4565 10 )

(6] 5kAR4R, & &, it e, pH T B A A IFIFIF 8 T
HiE B E N e 5 E K0 |)]. K EFR,2008(5):758-
764.

[7] Liang C F, Liu J Y, Cao F ], et al. Transcriptomic analyses
of the acute ammonia stress response in the hepatopancreas of
the kuruma shrimp (Marsupenaeus japonicus)[J]. Aquaculture,
2019(513): 73428.

(8] BA=AR, £A %, k. R A AR &t B AFIF 404k A
Ko L XL H GHa)). HFEFSF,2007(7):51-54.

[0 kA, R L 2, BT AR, 5. AN R 3 o B 3T UL 2T 3R F
B ARk e AR A L)) LAk~ K3 54R,2002,11(1):
21-26.

[10] =3B, % &E F, 0 24,5, BAERE R B AEHF
YIRS R PEBF R[], i IARAL,2019,46(3) : 35-40.
[11] #A R4, 00k, 2-°F, 5. RF &8 &4 T T A s R
HE STHF 49 A v []]. Rk K S 3R ,2009,40(1)
103-106.

[12] Valencia—Castafieda G, Frias—Espericueta M G, Vanegas—
Pérez R C, et al. Acute Toxicity of Ammonia, Nitrite and Ni—
trate to Shrimp Litopenae usvannamei Postlarvae in Low —
Salinity Water[J]. Bulletin of environmental contamination and
toxicology, 2018(101): 229-234.

[13] 248, W L0, 2 i 3%, 5. REEREAM T RARR HAe
B R F E RIS AP U [)). EE K B R,2007,28
(6):1-6.

[14] T8, B, B AT B AT 4 3F £ K B R A Ha
[J]. & L IARAL,2002(3) : 14-16.

[15] Fhmok, 48, F L E 5. 5 B3 8 K& Marsu-
penaeusjapontcus RARM A Fal)]. T LR FFRE KA
F8),2012,51(2):91-96.

[16] 3%, 3@, B # A BT EabdF, B AIF %
HACEEE A R]]]. KiEK T FIRFIR,1997(2):17-24.
[17]) 24, BAEIFG S RATH AL 5 RBEG X R,
AR A, 2014(8):231-232.

[18] Ak, iR &, 2B &, 5. B AMIFLEZHHESK
FAHA[]]. A&k ,2014(5):45-46.

[19] a4, B8, F. B AN B RAETIFERE AFE
FahHea)]. LR RLAF 2017,45(16) :152-155.

[20] %A, 40, 2k A, . A B KR AT A KA
s@[)). K= AR5, 2017,38(7) :43-48.

[21] AP &4 vt AR, B AR SHIF A 3 E A 70X IS B ()],
BRI 5 IR ,2004,25(5) :45-46.

[22] Agung S, Carlos A S, Fumio T et al. Short—term responses
of adult kuruma shrimp Marsupenaeus japonicus (Bate) to envi—
ronmental salinity: osmotic regulation, oxygen consumption and
ammonia excretion|]]. Aquaculture Research, 2004, 35(7): 669—
677.

[23] Tk, 4%, L E 5. % BT B A E I (Marsu—
penaeusjapontcus ) RARMIHom[]]. F b K FFR(H A
Fh8),2012,51(2):91-96.
[24] VLME, E%5% , EHME, 5. AR AT RAH R[] 2B
RFi84R,2019,25(15):76-80.
[25] B 3E, AR AR R, 5 o ME, R 4R AR AR ST B AR SR AT AR
4 S A (). HEBAR,1999,18(2):93-96.
[26] & RS, W L, SRS, 5. P B X ¥R (Penaeus Chinen—
sis ) 97T BEAC A= T3 SOk T A K BRI b 4 B T 40 SR AR TE L.
P E R = A5,1995,2(3):1-7.
[27] %) Bak, T2H), TLHMR. R T Zn>Fe Mn2 3 B A ST IF
FFEFAR P AP BR Bl 7 M 0 S va ], K = B R, 2002(5) ¢
195-197.
[28] 45, %) Ak, il 5 . 3 AP AR RACH HALBGIT 5-
A R RER[]]. KA, 2009,28(4) :200-204.
[29] £ &4, E4A], EYIM, 5. Ca®Fe Mg *F 3575 B A3 5F
I MR am I @[], A% ,2003,21(2):37-42.
[30] & &R, % TK= IR E G & PRI, Tk,
2012(7):60-62.
[31] Yu Z M, Li C W, Guan Y Q. Effect of salinity on the im—
mune responses and outbreak of white spot syndrome in the
shrimp Marsupenaeusjaponicus|J]. Ophelia, 2003, 57(2): 99-106.
[32] Guan Y Q, Yu Z M, Li C W. The effects of temperature on
white spot syndrome infections in Marsupenaeus japonicus [J].
Journal of invertebrate pathology, 2003, 83(3): 257-260.
[33] & E24h. B AT L) R AERGATR[]). REAL
(F#&+),2019(8):127-128.
[34] R¥E,3LH#F, 8 £45, 5%, 8 AIF L) AR FAEAK(]].
P EKE,2018(7):94-95.
[35] 3R4E. A B RF YA KA R[] ZARIITKZ,2014(2):
9-10.
[36] T AME, B A, F LK B AR B & ARk o )] A5
#,2019(11):90.
[37] B ASTIFAALH G ARGFR[Z). T 5 AR =
B, LR B BB ik Y
[38] #m-F. by # X B ATIF AR SRS ALAR[]. A
#H%,2018(29):107-108.
[39] FAH , BAE R B AITIF S5k & ik
R[J]. HRAP,2016(6):79-81.
[40] Z= 50Kk, A4, T k35, 5. AR A AR R
AKX IR(]]. #T Ak ,2008(11):18-19.
[41] AR B 3235 B AAIFALH & = F 0 AR K
77 3774,2009,30(3):33-34.
[42] BB, TR . BRI R 3R A SRR X R B
W) AR #,2014(2) :32-33.

(A% B #1:2020-08-06)

(T 29 )

s




ORF=F758)2020 55 10 ] @ 5 b5 G &

Effects of nitrogen and phosphorus supplies on the growth
and intracellular composition for Chaetoceros gracilis

Zhou Zepeng', Zhou Xiaojian'?, SongYuging', Liu Qing"? Jin Cuili'?
(1.College of Environmental Science & Engineering, Yangzhou University, Yangzhou 225127, China;
2.Marine Science & Technology Institute, Yangzhou University, Yangzhou 225127, China)

Abstract: Chaetoceros gracilis is an important biological food microalgae with rich nutritional composition.
In the experiment, the respective nitrogen and phosphorus supply levels in the standard /2 medium were used as
the referencesto study the growth and intracellular composition of C. gracilis under different nitrogen and phos—
phorus supplies. The results showed that the low nitrogen supply of 1/2 folds of the referencenitrogen concentra—
tion and below reduced the biomass of C. gracilis seriously, while the high nitrogen supply of 2 and 3 folds of the
referencenitrogen concentration was still not much different from the reference nitrogen supply. Phosphorus sup—
ply higher than the reference phosphorus concentration promotes the growth of C. gracilis, and 3/2 fold the refer—
encephosphorus concentration was optimal one. Aiming on increasing the biomass production of C. gracilis, in—
creasing the concentration of phosphorus was more effective than increasing the concentration ofnitrogen. In terms
of intracellular composition, a high nitrogen supply of 3/2-3 folds of referencenitrogen concentration was an ef—
fective means to increase cell protein content, while changes in phosphorus concentration had a lower impact on
protein content. The increase in sugar content could be achieved by reducing the phosphorus supply to 1/8-1
folds ofreference phosphorus concentration. Oligotrophic conditions that reduce the nitrogen supply to 1/8-1/4
folds or reduce the phosphorus supply to 1/8—1/4 folds of respective the reference concentration could effectively
increase the cell lipid content, among which 1/8 folds of the referencephosphorus concentration had the highest
increasedlipid content. In summary, the growth and intracellular composition of C. gracilis was more significantly
affected by phosphorus supply than nitrogen supply.

Key words: Chaetoceros gracilis; nitrogen and phosphorussupplies; growth; intracellular composition
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Analysis of environmental factors affecting the culture of
Marsupenaeus japonicus and its healthy culture technology

Zhao Sizhe', Liu Sen', Zhang Qingqi®, Yan Binlun'?

(1.Jiangsu Ocean University a. College of Marine Life and Fisheries; b. Jiangsu Key Laboratory of Marine
Biotechnology, Lianyungang 222100, China; 2.Jiangsu Agricultural Germplasm Resources Protection and
Utilization Platform, Nanjing 210014, China; 3.Lianyungang GanyuJiaxin Aquatic products Development Co.,
Lid., Lianyungang 222100, China)

Abstract: Water environment has always been one of the important factors that affect the benefits of shrimp
culture. In this paper, the effects of the main influencing factors on the survival, growth and immunity of Marsu—
penaeus japonicus in water environment were summarized, and the key healthy culture techniques of M. japonicus
were summarized in order to provide guidance and help for improving the success rate of culture of M. japonicus.

Key words: Marsupenaeus japonicus; Water environment; Influence factor; Culture technology
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