# AL G @

COKF=FEI)2020 4565 10 1)

doi:10.3969/j.issn.1004-2091.2020.10.006

K RHEKENTREBEEERNK
MR R4 R RIS

FIER G RBRN,RWE LN F R 2
(LM KEFEAER S TG T 0 2251272 M KRS FHERIF S ARSI, 1098 I 225127)

FEE : 4F 40 £ & % (Chaetoceros gracilis)E-7H F & W& R4 R, & B B0 O RHEOR . %R0 DL 02 B3R L P AR o sk
AKT N FTTEAREL KT AHALTEERR AP TARNTR ., FREN, EREN 12 R UTHK
AHEEAHATENENERD T E, MERREN 2B I EBEARE TS REARAMEL KR, B THRESRREHRS
A mAERNEK P RERREN IR EER ERGADALELENEFETE, A TR HLRE LA E AR D
A RA R T E, FBREKEN NI ENBARLERAAREAN S ENHRTFR, MAKERANEAR G ENY WK
1Ko 2030 8 48 B B3R 7177 B 1 AR sk BE 20 AP (1/8-1 R 3R vE IR ) 23, PR LBk B 2 2RV IR B 1/8~1/4 15 33 P fRsk ik
MERBREE 18~1/4 B EERLAG, A ARR G AR E, XP 18 NS EARENTRE BN & EURRL,

GAEME. AHATERNERKME MM AR ZHREFERNTHAT AL,
KR A 40 A & % (Chaetoceros gracilis ) ; R4 5 4 K 5 40 4 T 41 0k

FESZES:9917.3 XHEARE:A

TR OE B ERMR R Y co, FE  #ik
R VIBRIKA A PR A BILBR , — 5 T TR Gl
PR MLZE R § I s A R B R AR iR, D) —
T LA R I 58 AEAE A2 REFIIE S5, ek
2 JHL BE A5 BRSO LRSS S T, B-1,3
REEAOCEVE I A AR oAb 2 e AL e ik
ALk 7 Mk R AFAE AR 2R TP 2t
FHVEA: 7= 40 M s I b b AR BB T2, 28 1 B
BRI | 3 B A AEAE VR, OF X A2
AR AL AT DL 4 i AR /4 SER TR BR R, SR
R ANF ST AR R fcsE , 20 e ) ot 24 L
A W22 R0,

T AR N A e IR ZE R s AR K Ak
B SR K SR T PR S R R
oy AR S A A Y B PR, [ B 3 T A A
PR ML IR RO TR B SR 2 K SR &
B R Y AT GUORE R A ) e L 4 A
HUE I & R IEK IR F AR E R A A

XEHE 1 1004-2091(2020)10-0024-06

PRI . 25 20 #f B ¥ (Chaetoceros gracilis ) A< HEE
P BAEIH 5 4R R AN E & 2R R
Jo, S E B A TR, IR IR A AT R LA TR
XTET A B BN S 6T 85 3R AR P K EF
Ui PR Wi T GRS SR, i — 2
PEEAT A BRI s A R L
1 AR %
1.1 Rt EFRRERERTE

ZF- 240 £ B B PR v DA R 2R U A K IR
R =R N T KECHIY) Guillard 1 £72
BRI A

MR B B T . AL E 7
AU B (NaNO;, wmol/L) , 43 %1 24 110.31.220.61 .
441.23.882.46.1 323.69.1 764.91 12 647.37. Wifit
YRUE T PHPE (NaH,PO, H,0, pmol/ L), 735124401
8.01.16.03.32.05.48.08 .64.10 Fl1 96.15., Hi & it
YRR T 882.46 wmol/L MLV FE 32.05 wmol/L
5 2 W7 TR BEAR R, 100 1 A5 B (X R,

I E R B AR AR (41271521) 5 TLFE ALY DI 2181 (201911117109Y )

VEE R SRS, I AR, EEWE T T K A R

WASVER RN, 2o, b, B2 W5 07 10 /K AE AR )2, E—mail : cljin@yzu.edu.cn

2




COKF=FEI)2020 4565 10 )

MAREN B AR UK R A B 25 vk B 43 I bRid ol 1/8
W 1/4 A5 12 5 1A% 32 4% 2 AR 3 A L ik
& LR B BEAE 250 mL AR AT — kRS
%, AR, BREES 2 K. 7E 23 C. JEH 100
pwmol *m=2+s™, WG LA 12 he12 h BIERERE 48
Rigt. WIREE A R=ZT 0.61x10%,7 d JaUak. Fr
HIRENE 3 EE.
12 HHREREKBERLUE

FH 0 BRESORR 250, 8 FH s £ S0 5 A 7 240
9% B BERAE 520 nm T BYIRIERE (ODsy) , ST
ODsy, 5 40 M2 B2 R A nifE i 2 . 19 24 h DU o
W ODsy, T A 1
1.3 HERERMEAEAR.BVEMERSENE

B BRI SR 5 S i R 30 mLE
#,4 000 t/min B0 10 min, F 30 mL ZE1H K F58
BT BN M AR, VKR R S (700 w, BB S s,
[a]F% 3 s) BEHE 10 min,4 000 r/min &0 10 min, HY
IO I A R e R e R S
PLAAR LT AR L (BSA ) BRI 2 3 11 0T 75 00,
SR R B — 8 2 2 LA D— 7 26 0 A s 000 S
o,

JE 5 5 m i 2 ik AR I 50 mL B,
4 000 r/min 0> 10 min, VIHEFHZRIBEAKTERR, A
20 mL A =2:1(v)IREY, BIZUR G G 4 C
B . BRI (700 w, B 5 s, [E]FE 3 )
W 10 min /5,4 000 r/min &0 10 min, BT )2
TNEFE R 28K 4] ,4 000 r/min 250 10 min, BEES
DA BB I FRE AR, 28R, R 50 C
WEFE AL 30 min, FREICEE,

15 ..., Aeee 1/8
=A== /4
| — A= 12
g 12 |
% == v 3/)
BorZiT]
o
=
5 6
= “sStenne G
g
#
0
0 1 2 3 4 5

BTSN

1.4 Zitsrth

FIT A AL BRI E 3 AN EHE TR IBM
SPSS22 A kAT 5L K 2R T 22 53 AT (One—way ANO-
VA), I e/ 35 22 802 (Least Significant Differ—
ence, LSD)EX Dunnett T3 FFF7 25 b, /0 A K .
NG PR FER R G E L (P<0.01) IR St 1T
SR L (P<0.05) 2 5F0,
2 H#R
2.1 AREBMAIRENFRBEREKNIMN

220 £ B TR [R) AU R 2 vk B2 Yy 3 R B v
HRAEAE (] 1-A,1-B), N B Z - A HI % 0.61x
106 3280 LT, 76 1 A% vk 3 1 15 5 L CRIDXT R
o, BT AN BN R AR ARG AR T d
k%] 8.00x10°( &l 2-A,2-B) o AL K F%F
WA, 2R B ny A K SZ B0 H] L 1/8 .1/4 F101/2
5 R 20 Ve B 5% 97 L 1 o 2 AN 5 AT T %) R
1/8 F A b4 Mk B s g 22 A M SRy 4.72%¢100, A
FXF RN 59% 0 R UL L v B8 40 % HRL AT,
X AR A A B B A AR HEVE FH IR B ., R g
Z T A AT IR . B IE AR R AR AN T
A BEE A KO A BB, 1/8 .1/4 F1 172 £%
T AL 28 Wk 32 14 a2 T 40 L 00 AR AIG T X R, 1/8 £
W HLLA MR B I R 22 T A A A 4.20x100, U2
XTREE BE (1Y) 54% . SR, HRAMLLS AR R 46 S i
PELA VR E RE IR A UE AT 40 M Bl AR K 372 A5
BELGHR N, R T A I ES B B3k 13.41x10°, 2 X
TBE 1.7 % BEb A Ak STt e b A K AR
ZEDIN (SRS ok S e kB s = O IR
13 AW AL 2 VR B 1) e A O B A 25 A8 K, B

15 ... Aeee 1/8 B
| ——a-= 1/4 .—'E
| === 12 "

glz —_— .’.% l‘i
E - 3p jé;=

= oF 173 ¥

& :

=

F 6

=

1y

&

0
0 1 2 3 4 5 6 7

R KA

B 1 AEE(A)BHBIMEREFHTHEREENEKFR

5




—_ —_
=] [\ o))
T T 1

FTHRIEEER/(x100)
N
(@)
(@)

18 1/4
RHE AR

TR THA MR/ (x10°)

A
B B B B
O 1 1 1 1 1 1
12 | 3 2 3

COKF=FRH)2020 455 10 1)

15 A B
B B
12F
or D c
6r & E
0 1 1 1 1 1 1
VR 1/ V) 1 32 2 3

WA AR AL

B2 AEE(A) BB MMEREFH TEEFTARTENRELAMYE

XFHRAY 1.5 544
22 AEEBMARENTRBERMEWRA
Al

SR 25 Ve X6 T 41 £ 6 AN 9 B P R
SR (] 3-A) o TEAR TS X B4 vk
FERTE I, 25 0T i 5 AU A v S I PR A
K, ALV BERRAIG, B 1 o A s IR . UL 2h vk B
R X RS, 24 b 1 o e B 4 (P=0.01)
3/2~3 AE UL 45 VA 0 B R T X8 2R 1 T e
9.067 pg, M 1/8~1 F5 RHEL e FE i 20 12 26 P4 o
TR 2.072 pg, NEFTH Y 1/4. BRALLAHEEXTT
LT AR B BN B U & AR A S, 7E 1/4 AL 1243
T AL 20 Ve J3E FoF 1) 200 B 11 0 3 e v, T LAt e
JETRREAR S EY SXIREA G EELES
(P=0.05,&1 3-B)-

14
AB A
12
AB

:010_ A
£
I
4
=L
. AB

Ak B

B
2_
B
0_- 1 1 1 1 1 1
12 1 3/2 2 3

18 1/4
ALK

/pg

B o8

JBt

RO EXT LA B AN ) B St
SN (& 4-A) o X RE A PR 20 M B B i, Pk
2.870 pg, HMEMBELHRE T 1R &= XA,
Tl A2 e A S 2 2 W 4 400 8 3 ) AR 5 T (=
0.01) , MBI 25 e i A ) A AR B2 0 , v vk
WA MBS B R RE(E 4-B) . 1/8 2 1 5wt shvk
FEVO R, 20 R S & AR I 2.519 pe,
3/2 Fl| 3 A5 B4 v B T R 0 A0 R T R A
1%, SEIIE R 1.459 pg, RARTE R 58%.

UL 2 Vi X6 21 40 £ 6 e AN ) G s 5
R (& 5-A) o 3 A AU AV B s A2 Bl
15 5 e B, 1 17.600 pg, H. 1/2~3 5 &AL 45 e g
[ R I & e g 2222 5 (P=0.05) , T LA, & AU
SRV AR T A AR RAR T o ARAMEA R (1/8 1
1/4 F5% )25 40 BB NR DG & i i 2 15 (P=0.05),

14 r B
12

10

B

B A
AB
L B
B
B B
T !
0 1 1 1 1 . 1 1
1/8 1/4 172 1 3/2

2 3

W AR AR

3 AEIR(A) B B)MAREFH TARAERENMIRNESRSE




COKF=FRH)2020 4E55 10 1)

4_ —
A

3 L
a0
&=
] B
w2 B B
&
2 B I B .

] -

O J 1 1 I 1 1 1 1

1/8 1/4 12 1 3/2 2 3

R

4 N B
A
3 -
B AB AB 5
E
,H:[ -
&= B
T I B
l -
0 1 1 1 1 1 I 1
1/8 1/4 12 1 3/2 2 3
AR AT A

4 FEIE(A) B B)HAREFHTHARERENMAEHERESE

SRR R 1.8 F5 0 1.3 435 WAk 2 vk B X T2 40
AT IR &R BA W5, U M A
R RE B R S IR & 5 (P=0.05, 18] 5-B) . 1/8Fl

801

60 -

40

Wi &t fpg

gm

i

a
i b
be be
he . he be .
| ' I I I i_l
0 1 1 1 1 1 1
1/8 1/4 172 1 3/2 2 3

1/4 A5 Bl A1 20 e 8 AT iR W 75 4k 230l iK 5] 55.453 pe
F150.571 pg, 73X IR 2.6 £i5F1 2.4 i o BEfheh
WS = o L BRI A R TE ST R R R R T

80 B

60 - a ab
a0
£
i
& 40 b
=
= be be

c ©
20 |- I
0 1 1 1 1 ' 1 I 1
1/8 1/4 1/2 1 3/2 2 3
T B AR

B S5 ARER(A)BHBMEREFHTAERERA N ARKNENSE

LFANFA T AN A A o
3 it

B I8 A ' AV FH 1 Sl , 1 i 4
fu] 53 P B T e A A2 S AR RO A5 51, Oy
TR ARG , TR TR 2L A
PR R ARG , e an ks TR B R RS R AR, X
BB 22 B e A A RN A AR R 43 AR Aol
EFRER AL B A KT R e e R i A
) FR IR 2R, A P TR ke I G AT Sk TR
F AR E Y ) b AR 79%~10%(wiw)
FEUIAEIRER I8 B F2 58 i, 2 A A

Ji TR BRAR A 3R A A BEA IO R, TR A
Wl A B R, BREROE 3 RIMRIRZ
—, S5 GRS 3, fEAR ML ES R A
LR AR 542 = DA A5 T7 AR 35 1 3 2
A

IZBIF AT SRR, T4 R 2T 4 A B B A e
T, SO LA AR A (12 1
S LATR ) 2140 £ 6 5 A A e il 1 R T 1 R
(2 455 3 A7) 5 97 B0 A 2 1 iy TR AL, (RT3 5 —
FE VR 24, A e AR s R e 21 40 1 B e
KR AR. TEZEFKCET , HAH R (W)

27




ATRE RN BRI R0, AR (1/8  1/4 ) LT 40
AR, w158 KR A K L
WUGE 32 TR R A B 35 o AR b i AR R B R
W47 T HAD SR SR . X TR A E IR 3ok 10, 3
i v TR 21 40 A B i Y AR R T AR B I A
o Bk, o8 TR AR B AR KO, W AR
SRR R, 3/2 A A BRAL A v BE LU BGE L. TRk
AT AN B AR R B N T, = A (32~3
i ) J2 T 240 L 2 1 o e A AT B, AR A
AR T 240 i 2 P ) S e AT PR (1/8~1
A B T m S e . IRE(1/8~1/4 £ ) AR
(1/8~1/4 %5 ) #RREA R HE = 40 ML A 7 7 1, Hor 1/8
R B2 e B X T R By B SR B

I=] 2 4 S VOTE £ 20 £ B e AW LU (N/P) B A5
B, £F A AR B BRI N/P KA b 8 A R T
N/P KAR, T E Y N/P RF 1601 IR M B AR K
HERAZFNE] . PR LR 40 i B A K 2 Bt
52 M R T /B WE . ST sE 4 Rk
B, 21 40 £ B AU K R Z B 25 5 e R TR
P2, Ty HOG T 2R 40 i BT ZH BT L B T AR
g, VR R VR BT LR A A SEBRA
v, TR R IR I B BB L N KT 38 BN [R]85
IR HrR.
SE W
[1] Chen Y, Vaidyanathan S. Simultaneous assay of pigments,
carbohydrates, proteins and lipids in microalgae[J]. Analytica
Chimica Acta, 2013, 776: 31-40.
[2] Palmucci M, Ratti S, Giordano M. Ecological and evolution—
ary implicationsof carbon allocation in marine phytoplankton as
a function of nitrogenavailability: a fourier transform infrared
spectroscopy approach{J]. Journal of Phycology, 2011, 47: 313-323.
(3] TKA, 31 S0, BB, . 3 AP AT AT S A Rk K R
R A AL R B R ea]. B R AR, 2018,37(2):248-254.
[4] Breuer G, Lamers P P, Martens D E, et al. The impact of
nitrogenstarvation on the dynamics of triacylglycerol accumula—

tion in nine microalgaestrains|]J]. Bioresource Technology, 2012,

GKP 35192020 4E55 10

124: 217-226.
(5] 48, ikaie , 45,5, BRAEX LR ENE LR G S
. FEASH &5 E,2000,13(2):118-120.
[6] ., &m0, xR0, 5. EAH-mBEnz 3 Bs%R
r XAtkE[]]. P B F E %4264 E,2005,12(1):45-46.
[7] &%, 360t B, 245, SPSS 7 £ M A 4 %it#h B R
[J]. AR A E S5 & ,2008,8(11):2116-2120.
[8] Hildebrand M, Abbriano R M, Polle J E, et al. Metabolic
and cellular organization in evolutionarily diversemicroalgae as
related to biofuels production[J]. Current Opinion in Chemi-
cal Biology, 2013, 17: 506-514.
[9] Garali S M B, Sahraoui I, Iglesia P D L, et al. Effects of ni—
trogen supply on Pseudo —nitzschia calliantha, and Pseudo —
nitzschia cf. seriata: field and laboratory experiments[J]. Eco—
toxicology, 2016, 25(6):1-15.
[10] Xin L, Hu H Y, Ke G, et al. Effects of different nitrogen
and phosphorusconcentrations on the growth, nutrient uptake,
and lipid accumulation of afreshwater microalga Scenedesmus
sp.[J]. Bioresource Technology, 2010, 101: 5494-5500.
[11] Chakraborty S, Mohanty D, Ghosh S, et al. Improvement of
lipid content of Chlorella minutissima, MCC 5 for biodiesel pro—
duction [J]. Journal of Bioscience & Bioengineering, 2016, 122
(3): 294-300.
[12] Mujtaba G, Choi W, Lee C G, et al. Lipid production by
Chlorella vulgaris, after a shift from nutrient-rich to nitrogen
starvation conditions|J]. Bioresource Technology, 2012, 123(4):
279-283.
[13] Ghosh S, Roy S, Das D. Improvement of biomass produc—
tion by Chlorella sp. MJ 11/11 for use as a feedstock for biodiesel
[JI. Applied Biochemistry & Biotechnology, 2015, 175: 3322—
333s.
[14] Z2 %K. K0 MY b A Fer b B AR A 69 % va[)). BT
FRFF4R,2003,7(2):157-160.
[15] Fernandes T, Fernandes I, Andrade C A, et al. Marine mi—
croalgae growth and carbon partitioning as a function of nutri—
ent availability|]]. Bioresource Technology, 2016, 214: 541-547.
[16] F & H, % &40, BRI, 5. HmALEMBHERRE
BART AR K5 F54,2009,30(4) :38-41.

(A% B #1:2020-07-30)




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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