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= “Eh — R LR A E M T L4 IE X (Litopenaeus vannamei) #h I 578 B E EAE K,
KT RZER THREARFHEY K E a(ChlaykE . BAREWN RN ERTESmET,
T 2021 4 5—7 ARl AERENAH . FHABGRE, W25 2h 4 (S=54) 1t B 41(S=32) I~ 7 K&
ty7%% Chl-a ¥ [/NALF i 4 4 (micro Chl-a), f & i Wi 48 47 (nano Chl-a). % AL i 48 4 (pico
Chl-a), % Chl-a R EIRMKXFRSHWE R AL, FREx, BEM: T Chl-akE,
BHRALEFEHEMP>0.05), MELHAE S Af 6 AFELENH % F(P<0.05), XT3 548404
ZEEH B4 7 F 8 pico Chl-a B % 1k B % (P<0.05); *T B 41 7 A #) micro Chl-a#2 6 A # nano Chl-a
H &t % % (P<0.05), F & f: % & 4 pico Chl-a, nano Chl-a 7 total Chl-a % 1% {5 71 5 & 18 # 4
FHMAAE6 AT H, B 7 AWMEChl-aZ&E®ETS Aft6 A(P<0.05). & #h 4 K&E+ nano Chl-a
R, MARENIATHESE WA AT HA, L4, pico Chl-ax & Chl-aiimF i 5 A
ty 6.43%32 5 £ 7 FH iy 16.81%, #83t 7 micro Chl-a ty fT k&, ¥4 5 A 416 H bl micro Chl-a &
FEM®H, 40 E 59.64%F0 57.49%, H ok nano Chl-a, 47| 5 35.46%%1 36.90%,7 F U4 nano Chl-a
HEEMH, THERL 53.09%. TAL4H(RDA)E &, Chl-a %% 5 KR Z#F FEA%, nano Chl-a
MTHMEMBE AN, GHALChlaRESERLREERDEF LMK, 8L, B
ML&E. BRANSEEEREAMA; HHAL Chl-a 5AMANEEE A, SHKE. TH
BRLKEERERAMA, BRI, BHAAK Chl-akZ 8RB, S WA R R R HAT
TN, TG REABARENAEIEKTH X,

KR AANEMIT; " E a; RASEN; BRE,; BARENE

hESES S967.4 XHEIERIAEE A XEHS  2095-9869(2024)01-0118-10

JL 4 1 %F MR (Litopenaeus vannamei) B4 & 37 - (SN0 P I iy IV e ) S Koy d i S
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(B4, 2023), E 8 H BT E Y Ah 32 BF R
i Bl o 2021 AF 3R [E L AN v 6 R U K SR 5 T i A
127.36 73 t, 5 HSE2RIEK IR 7Y 68.66% (1
b A A 3l e HCAE B R 4, 2022) IEAESR, FEIIAR
M DCH BB Y “Hadh— AL FREEAL, B LGN
XPURFRAE 5 E AR AR A G, 1K 23R R P28 Al
Ao X oK ZH]” BRI R AN A 7 R S
T K FEHE, A RCR T K BRIk A,
2022), T8 ik i S A 2 R R AR R G T S T A
it , 1 R AR SR 1 FLAA X PR) ST 55 5T, R i S
iz FRa A H A A = T 2W i R R RAG . K
PRI BE ARG 55 3 B R FE T R ] 2 1 77l )
FRe e, P, WA 1 A 5 8 /K PR A A8 AR A
H5FREAE TGS R, IR T LGRS IR = 3
FRAHPR AL EOR SRR

TR DK 7= SR AR S R b A AR TR
MASIIRE, bR TAENFRIE RGP, R
Xof M55 B T P L SRR R o S S0 ) (R 2 VR,
WEsh ¥y . JoH HE S P AR ER 32 43 £ ) (Zebek et al,
2017)o FRUFRE )23 X5 AR A58 1) 728 A Al S S 3 s
PR] I AT AR Ry DA 7K A T 4 R B 1Y A ) 2= 4R
(B =45, 1997; Bosak et al, 2012; %45Kk%E 2020),
De la Rey (200407 B, MIFHHEY RIS . 5L
i VL G ) A e A i, XK AR R G rh HoAh AE )
W os = A 5o, FL 2 ] 5 B R AN A AR R G T
AN TR]RL 0 T i AR ) DR 0k 46 1 R 0 N AR BT R 1R AN
[F), % 3% & W ik B A A R A9 AR 28 2% B L (Brewin
etal, 2019), HAHT, EHNFMT Chl-a fRARZEHE I
e PR 2R A9 22 4 vh IR (52 30T A, 2015, PhvERIE
4, 2020; Delgadillo-Hinojosa et al, 2020; Agirbas et al,
2022; Wei et al, 2022), i X A /K i 5% 58 K A o 37 i A
¥ Chl-a 728 fLFRAE 218 40 (Montecino et al, 2000,
Iriarte et al, 2004). T 3E KA AR /N, 2%
MhEET15S, HOKRERALPE DTS RIRE R . DR KR
HEARFNHEAK 55 R R AE— R AR RIZL, I A R )
SR AR, B, BRI 4% Chl-a
M) H AR AR B — o 1Y 5 S [ X
(Micropterus salmoides) (M54, 2022) . % Hi(Rotifer)
(B SC5E, 2004) . —JEHR - (Portunus trituber culatus)
(FIEAE, 2012) . #il 2 (Apostichopus japonicus)(5k LA
45, 2009; LARBEE, 2014)HIXH IR E A48, 2001)57
FE M B 4390 Chl-a AT HiRE , (HXF FLAY X IR
iR FEFE KR4 9% Chl-a ¥ BE B AR fL R PR 57 oK I
i

ASAIF 5 328 I P A [] 5 52 49 P44 5 %o B KK T
FREAMLIE , FEFRFL AR | HP SRS T E AR AR Y
Chl-a WKJE | KARL M M HABA S IR N 1, 7k
KA AR FRFE K AR Chl-a (Y722 A LA S H R ]
2R, LAY FLGA I 0T 8 R K ThT 57 58 14 A B P 4 2 6 i
RZ%

1 #REF=E
1.1 ®HEERR

SEHG S T I AR M T, BORER ] A 2021 4F
5,607 H, BIMECHT BNk — N FREE JE I . L
6 DIFRFEMIE, TH AN 26—30 HUEFTHURE, Y
43 M 5 1R 20 (39.89~62.29) FI X} HE £H (29.40~34.60) ,
W 3AFAT. 2 AT R — ARk SRR
T HRIE R SCE AR AL R 20 hm?, FEFE B IE N
PRI, KIRFE 0.5~1.5 m Z[H], 5 H 1 HAFHBIF
Wi, 7 H 15 HIFGRIGR, % 290 30 J7 R /hm?,
HFERKAE 1.2 em D b FR58 W) 3 4% W2 5 L (Artemia)
YERXTER AT FERE, FLAAEXT R F] 6~7 em )5,
SRR MR EC A TRk}, B3R R X MR EE 1Y) 5%~6%
12 RERMNEFRE
121 Chl-a #&# Kk E 502 Bk 51 TR
08:00. 12:00. 15:00 F 17:00 H: 4 A a] 5 4% T 5 5
FEEIEATHORE . i A MLBE IR R OK 2R 4E L2 0.5 m
KRS A 1L, FEAMRAT, 4100 H 0 it g 2%
BRI A Y, H2 IR Cermefio %5(2006)Y )5 1%, HU
500 mL SRAEIFFA BT BKEE, 28 20 um FiigHad g,
AERT 20 um B/NR PR Y (micro Chl-a), 548
i 2 pm WP AEUERR, 7325 2~20 pm A TECR TR i
fE#) (nano Chl-a), )5, it 0.45 pm AYPLIE LT 48
JBE, B 0.45~2 pm BRSO I IF A W) (pico Chl-a).
DB T 20 CY IR ORAE, A7 A1 52 6 = 5 4l 1] 56 (=
Turner-Designs Trilogy 2¢ 64X % Chl-a i & (Agawin
et al, 2000), % Chl-a ¥l 3 Skig Chl-a ¥ 1Y
Flo [RIBSRBUKEE, FTERBRTENNE,

1.2.2 FEACIRZE AT 80 E i F Z S BOK i 4y
FrA (32 E YSI 6600)I 2 thE (KR . A . R
pH. {4 A 3hEFRE L (QuAAtro 7, SEAL,
FEEDM E KA A . B IR, Hrh,
R (NO3-N) AV (TN R FH#E4E 8 R, AN AR
E(NO-N) IR MR ZE 2 —Metb a3k, 45 (NH,-N)
KA IRFRAN AL . BEIR R (POS -P) R FHHUIA MM R
W FEBEAR W e, BB (TP R A R e v, hiE
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A
s

PR h (S103-Si) 2K JH Ak SH B s . VA iR JCHL A (DIN) Ik i
A NO3-N, NO,-N Fll NH;-N R JEZ 1, #&iEAHLA
(DON)HEEN TN 5 DIN B2 1H . A HL#E(DOP)
WM TP 5 POy -P I ZE(H

1.3 #HIBELES%EHT9H

2 50 B A R T 24 (B 7 ME 22 (Mean+SD) R
FEEIES ARG R R O F AT 8K R J5 2507
(one-way ANOVA)FI R IR AH VRSB, B b 2Pk
KR P<0.05. ffif] Canocos #AFHEATICAR I M
(redundancy analysis, RDA),

2 HRE5HH

MYEIAE B F R LA
e £ 2 A BRAUK R BB SR AR AL LI 10

21

IR S AR 6 v e Uk B 4t 2K TR IR
(P<0.05), 6 H i fitt & h U ARME , HOF 3k B2 4R
(4.77£0.11) mg/L. FEEHHAMEERREL . MIRLL . WY
MR R M2 DIN ¥ FE 34 i KT 5% I 2H.(P<0.05) o T %
FRER W BE P (AR I IRAE 5 H L bk B B i
%, 78 7 J U J9(0.34+0.04) pmol/L, i % HEZH 6 H
B 2 MEREA M AR A Vv AR, 6 ik
JEH R . R AL DON R 3 /N H 34 18 38 & T X iR
ZH(P<0.05), H b4 5 HFl 6 H DOP ¥k & i 2 & T
HEQE(P<O 05) 7 H 2 AR BE A T i 3 25 5 (P>0.05).

VLEE . EREERN pH 9 H AR LI /N, oI ML R
(P>0.05), X HEZHAYTG MEREFRERMEE 3 AN H B9 H A8 1k
PR i 3 (P<0.05), 1M M b 4l sh i F A, Jo i bk
22 5(P<0.05), 5 HIGMBERER IR E H AR fk B & (P<
0.05), 6 H H A mEhe 2= 5 03 (P<0.05). id1 3 ~H W
SERFAHIR SRR B 5 B 1 3 H AR k(P<0.05), X HRZH

AR BT B9 KR TC 2 E R 25 5 (P>0.05), R RYEANIRERIRE H AR 22 S 3K (P<0.05), miEhdIAY
O 35 70¢ J12¢
3 30 60 f i3]
R N = = = 2 50¢ E'8
g 13| = potussighsat goup & 20| = sk Highsalt group B & 4| w zomn mgnoat o
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Fig.1

Variation of pond environmental factors
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1E 7 A shi ok, fA7e M2 5 (P<0.05),
2.2 Chl-aRERNTK

L HE B Chl-a v BE R 2 S R 1) H AR {L R H A8
RGO 2. wEbsE 3 4 A B4 Chl-a ¥/
Sy 1111, 7.13 F135.60 pg/L, X HRAL) 4 Chl-a W
3R 579 5.28 F1 45.01 pg/L. 2 PEREEL B Chl-a
WBEAE 7 A AFAE 2k 25 5(P<0.05).

Chl-a ¥R HARE RSO . SEhdl e Chl-a ¥ E TG
2 HAR(P>0.05), 1% BRZH Y 5L Chl-a i EEAE 5 A
6 HBAETE B HARE(P<0.05), 5 H W&
HBLAE 15:00 £5, 6 H i m (e HIAE 08:00, X T 412K
MerE, 757 H, B4 pico Chl-a ¥ A7 7E Ik 3%
1) H 22 Ak (P<0.05) , B fH H ELAE 12:00; % IR ZH A4 micro

(=]
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i} /E] Time

Chl-a W BEFE 5.6.7 H HIfE7E i 2% 19 H 224k (P<0.05),
6 H X} HB4H nano Chl-a ¥ £ 1) H 28k 2 3 (P< 0.05).
Chl-a W) H 2RO 2 N E4 Y B Chl-a
W B IE AR = EA e e Hf7 H, H7H
()4 Chl-a RJE R EHT 5 AR 6 A(P<0.05), XfF
SRR, FERULAY pico Chl-a Fl nano Chl-a ¢
THRFEET S AM 6 H(P<0.05), Hs5HMe6 Az
(] TG fi 1 2 5 (P>0.05) ;. % HRZH 7 A Y pico Chl-a.
nano Chl-a Fll micro Chl-a¥#kE¥ RZFE T 5 Hf 6 A
(P<0.05), H 5 A6 HZIHTC R EM25(P>0.05).

2.3 %% Chl-a mikZE

vl A 2 X Y 2t 3R O 9 AL A TRDRE AR 14 TR
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Fig.2 Monthly variation of chlorophyll-a concentration in experimental ponds

a: mEhdl; b XYL SRR HAREREE,
ARG TR\ R AN R R 1] 26 5 W2, A [R/ING SRR AN ) 45 8] 22 5% 1. 35 (P<0.05) .
a: High salt group; b: Control group; * indicates significant diurnal variation, different capital letters indicate significant
differences between salinities, and different lowercase letters indicate significant differences between months (P<0.05).
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Fig.3 The contribution of size-fractionated Chl-a of pico, nano and micro to total Chl-a in experimental pond

a: mEh#; b: XA
a: High salt group; b: Control group
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Chl-a X Chl-a Y57 #k2% 5 51 4 (15.64+0.16)% .
(73.81+0.13)%F1(10.55+0.06)%, 5. 6. 7 5 #J LA nano
Chl-a /i FEALH, 7 4y pico Chl-a TTHk Rl 5 H 1

6.43%3EE 2 7 1Y 16.81%, I3 micro Chl-a ¥
XT/Hﬁé H micro Chl-a, nano Chl-a £l pico Chl-a X}

A Chl-a 1Y 5T #k 243 51 4 (52.2940.10)% . (41.82+
0.10)%#1(5.59+0.01)%. 5 H 16 H micro Chl-a /5 &
B, 4300 59.64%F1 57.49% , HiYK /& nano Chl-a,
3t 35.46%H1 36.90%, 7 H nano Chl-a (5§ £ EAL
e, DURFIE 53.09%.

24 Chl-aiREZUSHEEFEXESHT

241 Chl-a}kE B BALLEFRFERFH £ Z FES2
BN 7 (45 SiO3-Si. POj-P. NH;-N. NO;3-N .,

NO>-N. 7Ki&. #hFF . DON #l DOP)5 & Chl-a ik JiF
9% Chl-a ¥ BE AT B2 IR AMH AR 53 H o 45 R o
X EdkdE, 5 AR e H, Chl-a ik HAELSX 9 4>
WHNFH TR EEXR, MEFREIRT H),

nano Chl-a 15 Chl-a¥f i 5 NO3-N ¥ B i & A OC
micro Chl-a Fli Chl-a ¥ 5 SiOF-Si & IEAIX
(P<0.05)(F 1), XJHE4], 5 H nano Chl-a 5/KiF % 3%
IEAMISE, E Chl-a ¥ PO; -P W& iAHE; 7 AH
pico Chl-a 5 NO3-N ¥ i &} 2 1 H 5&(P<0.05) (3 2).

242 Chl-aREATHEHRZEETFHX A 5
Chl-a, micro Chl-a, nano Chl-a. pico Chl-a ff A i
A, 9 NIREEIN (45 Si03 -Si. PO; -P. NH;-N,
NO;-N. NO,-N. 7K. ;5. DON Fl DOP){E J fi#
FRAR S E1T RDA 2007 I hBEMA T b IEAH S,
I KT 90° B R HAHIE, Je f iy, FHOCHBRER
RDA ﬁFf?FiIEF([EI 4), HERAA pico Chl-a, nano
Chl-a. # Chl-a 5 SiOF-Si. KiRBFEIEME, 5
PO; -P. 4 . DON. DOP #1415, micro Chl-a
5 NO;-N &AM, XF R4 pr A AT I iE A 9
Chl-a #J¥ 57K iE . DON B EEM, 5 Si0F-Si.

NO,-N., L i F Ak,
3 itig

TR ) 00 AR R R B 0 2R B B SRR AL
FRAEIRBE N FI5gm, 534, 2 RE K& (g
TEshy . EEPE DS AR & H+E (Liu et al, 2003;
Popovich et al, 2008), 7E—/EEIEHEN, @A
KR T, PRI O G IG5, A R B T
P AWFFEAI, 2 FRRIKIR, NigJ&iL Chl-a
WA 24509 Chl-a WREE (4] micro Chl-a B
Ahy, EBE AR R E IEADCOLE 4) AT 0L, ZKIEJE I
I v R R A A R B S B T TR

®1 BH4ACh-aRESREEFHEXRHY

Tab.l Correlation coefficient between chlorophyll-a concentration and environmental factors in high salt group

AR e mmas wmw w0 mea SB ge TEE SHE
Month Chl-a Si0¥-Si  POY-P  NHi-N Nﬂng NO;-N tempngtrure Salinity D(ﬁ] o ;
5 H May Pico Chl-a -0.50 -0.55 -0.54 -0.19 -0.57 0.04 0.06 0.49 0.16
Nano Chl-a -0.38 -0.23 -0.30 -0.36 -0.24 -0.09 -0.17 0.18 0.26
Micro Chl-a -0.03 -0.24 -0.03 -0.21 -0.35 0.53 -0.27 0.36 0.39
Total Chl-a -0.33 -0.29 -0.27 -0.37 -0.34 0.12 -0.23 0.30 0.36
6 H June Pico Chl-a -0.04 -0.10 —-0.08 0.16 0.04 0.38 —-0.45 0.28 0.28
Nano Chl-a -0.30 0.13 0.38 0.21 0.14 0.16 0.11  -0.27 -0.16
Micro Chl-a -0.13 -0.17 -0.14 0.55 -0.38 0.07 -0.16 0.37 0.28
Total Chl-a -0.36 0.05 0.32 0.46 0.00 0.25 -0.01  -0.09 -0.01
7 H July Pico Chl-a 0.23 -0.25 0.08 -0.25 -0.26 -0.11 0.08 -0.04 0.15
Nano Chl-a 0.55 0.18 -0.07 -0.29 -0.64" 0.01 0.17 0.28 0.52
Micro Chl-a 0.76" 0.17 0.47 0.33 -0.19 -0.28 -0.04 -0.24 0.04
Total Chl-a 0.59" 0.10 -0.02 -0.31 —0.64" -0.04 0.17 0.23 0.50

*: WFEMR(P<0.05), **

: MR FERI(P<0.01). Rl
Note: *: Significant at 0.05 level (P<0.05); **: Highly significant at 0.01 level (P<0.01). The same below.
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Tab.2 Correlation coefficient between chlorophyll-a concentration and environmental factors in control group
IR " . WA i WA WRA
A EME B ml LU mmea R g BT T
Month = Si0¥-Si  POI-P NH;-N ™A  NO-N e Qalinity A, ¥
Chl-a NO,-N temperature DON DOP
5 A May Pico Chl-a —0.16 —0.52 0.55 —0.16 —0.41 0.53 0.40 0.18 0.09
Nano Chl-a —-0.08 —0.47 0.05 -0.21 —0.45 0.65 0.53 0.37 —0.36
Micro -Chl-a  —0.46 —0.54 0.18 0.18 —-0.18 0.04 0.03 0.17 —-0.11
Total Chl-a -0.39 -0.58" 0.17 0.07 -0.29 0.24 0.20 0.25 —-0.20
6 H June Pico Chl-a 0.02 0.32 -0.20 -0.16 —0.43 0.10 0.21 0.22 0.13
Nano Chl-a -0.26 0.23 -0.23 0.18 0.22 0.44 0.37 -0.03 —-0.14
Micro Chl-a 0.44 —0.16 —0.07 —0.31 —0.49 -0.32 0.01 0.40 0.36
Total Chl-a 0.15 0.06 -0.23 —0.12 —-0.24 0.07 0.28 0.30 0.18
7 A July Pico Chl-a 0.03 0.36 —0.03 —0.54 0.59° —-0.19 -0.21 0.28 0.14
Nano Chl-a 0.27 0.27 —-0.36 -0.41 —0.42 0.29 -0.20 0.26 0.23
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Fig.4 RDA ordination of chlorophyll-a and environmental factors
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S: Salinity; T: Temperature; NO3-N: Nitrite; NO3-N: Nitrate; PO3 -P: Active phosphate; Si03 -Si: Active silicate;
NH;-N: Ammonia nitrogen nutrient; DOP: Dissolved organic phosphorus; DON: Dissolved organic nitrogen.
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Abstract
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Aquaculture in large water bodies has become an important culture mode of

Litopenaeus vannamei in coastal waters. Fractionated chlorophyll-a (Chl-a) and environmental

factors of the large water ponds with high salinity (54, n=3) and the control ponds (32, n=3) were

investigated from May to July 2020 to explore the variations in Chl-a, phytoplankton particle size,

and the response to environmental factors during the aquaculture season. Pearson correlation analysis

was performed to analyze the

relationship between the environmental

factors and the
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size-fractionated Chl-a concentration. Partial redundancy analysis (RDA) was applied to assess the
effects of environmental factors (including silicate, active phosphate, ammonia salt, nitrite, nitrate,
water temperature, salinity, dissolved organic nitrogen, and dissolved organophosphorus) on total
Chl-a, Chl-a of micro phytoplankton (micro Chl-a), Chl-a of nano phytoplankton (nano Chl-a), and
Chl-a of pico phytoplankton (pico Chl-a). The following results were obtained:

1) Diurnal variation of Chl-a: Total Chl-a of the high-salinity group showed no significant
diurnal variation (P>0.05). Total Chl-a of the control group showed significant diurnal change in May
and June (P<0.05). The highest value of total Chl-a in May occurred at 15:00, while the highest value
of that in June was at 08:00. For size-fractionated Chl-a, pico Chl-a in the high-salinity group showed
significant diurnal variation in July (P<0.05), with the highest value appearing at 12:00. Micro Chl-a
in the control group showed significant diurnal changes in May, June, and July (P<0.05), and nano
Chl-a in the control group showed significant diurnal changes in June (P<0.05).

2) Monthly changes of Chl-a: The lowest and highest values of total Chl-a occurred in June and
July, respectively. Total Chl-a in July was significantly higher than that in May and June (P<0.05).
For size-fractionated Chl-a, the pico Chl-a and nano Chl-a of the high-salinity group in July were
significantly higher than those in May and June (P<0.05) and showed no significant difference
between May and June (P>0.05). Pico Chl-a, nano Chl-a, and micro Chl-a of the control group in
July were significantly higher than those in May and June (P<0.05) and showed no significant
difference between May and June (P>0.05).

3) Contribution of size-fractionated phytoplankton in high-salinity and control groups: The
contribution of micro Chl-a, nano Chl-a, and pico Chl-a to total Chl-a in the high-salinity group were
(15.64+0.16)%, (73.81+£0.13)%, and (10.55+0.06)%, respectively. Nano Chl-a was dominant in May,
June, and July. The contribution of pico Chl-a increased from 6.43% in May to 16.81% in July, and
exceeded that of micro Chl-a. The contributions of micro Chl-a, nano Chl-a, and pico Chl-a to total
Chl-a in the control group were (52.29+£0.10)%, (41.82+0.10)%, and (5.59+0.01)%, respectively.
Micro Chl-a concentration had a major advantage in May and June, accounting for 59.64% and
57.49%, respectively. Nano Chl-a concentration accounted for 35.46% and 36.90%, respectively. By
July, nano Chl-a had a major advantage, contributing to 53.09%.

4) Pearson correlation analysis showed no significant correlation between the diurnal variation
of Chl-a and the environmental factors of the high-salinity group in May and June (P<0.05). Yet, the
concentrations of nano Chl-a and total Chl-a were negatively correlated with the concentration of
nitrate in July (P<0.05). The concentrations of micro Chl-a and total Chl-a were positively correlated
with those of silicate (P<0.05). For the control group, Pearson correlation analysis showed a
significant positive correlation between nano Chl-a and water temperature (P<0.05). Total Chl-a and
phosphate were negatively correlated in May (P<0.05). There was a significant negative correlation
between pico Chl-a and nitrate in July (P<0.05).

5) For the high-salinity group, RDA revealed a significant positive correlation between Chl-a
and water temperature, and the contribution of nano Chl-a increased with the increase in temperature.
Total Chl-a was positively correlated with silicate and negatively correlated with phosphate,
dissolved organic nitrogen, and dissolved organophosphorus in the high-salinity group. For the
control group, RDA showed that total Chl-a was positively correlated with dissolved organic nitrogen
and negatively correlated with silicate and nitrite. In general, Chl-a in high-salinity ponds has a small
diurnal variation, and the phytoplankton particle size gradually decreased with cultivation, which may
be caused by the increasing temperature and high organic nitrogen concentration.

Key words Litopenaeus vannamei; Chlorophyll-a; Size fraction; Nutrient; Mariculture pond



