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Extended Abstract:

Introduction: Understanding pond structure and performance is essential to enhancing shrimp
production efficiency. A critical yet often overlooked factor is the role of natural food sources—such as
microalgae, benthos, and zooplankton—in crustacean nutrition (Tacon, 1987; Martinez Cordova et al.,
1998). Multiple studies confirm that shrimp, including L. vannamei, prefer live pond organisms over
supplemental feed (Hena et al., 2011). Research by Bakhtiari et al. (2012) and Kavyani et al. (2012)
identified copepods, rotifers, decapod larvae, and sergestids as dominant planktonic groups in western
white shrimp ponds. Shrimp rely on detritus, phyto- and zooplankton, and macrobenthos throughout their
life cycle, alongside formulated feed (Farhadian et al., 2014). Moss (2002) demonstrated that up to 53—
77% of vannamei growth in non-fed ponds stems from naturally occurring organisms, including plankton
and benthos. This study therefore investigates zooplankton diversity and abundance in shrimp ponds and
their relationships with physicochemical parameters to optimize natural productivity.

Materials and Methods: Fieldwork was conducted during the Litopenaeus vannamei cultivation cycle
(110 days; June to September, 2023) across three 1.2-ha ponds (one per farm: Farms 4, 7, and 10) at the
Gomishan Shrimp Farming Site, Golestan Province. Water quality parameters—air and water temperature,
pH, dissolved oxygen, oxygen saturation, salinity, TDS, and EC—were measured weekly using a Hach
HLC40 portable meter; water transparency was assessed with a Secchi disk. Ammonia and nitrate
concentrations were analyzed via Palintest kits. Zooplankton samples (30 L per pond) were collected
biweekly from four standardized points using a 60-um mesh net and fixed in 4% formalin (1 L
containers). In the lab, subsamples were identified and counted under a microscope following Tomas
(1997) and Barnes (1978). Pearson’s correlation assessed links between zooplankton abundance and
physicochemical variables. Biodiversity indices (Simpson, Shannon-Wiener, Pielou’s Evenness,
Margalef) were calculated using PAST 3; all statistical analyses were performed in IBM SPSS v22.0.

Results and Discussion: In this study, the zooplankton assemblage comprised foraminiferans, copepods,
copepod nauplii, various free-living nematodes, larvae and juvenile worms of Streblospio gynobranchiata,
gammarids, insect larvae of Ephydra sp., and occasionally rotifers. Copepods were overwhelmingly
dominant across all farms and sampling dates, reaching a peak abundance of 151.05 individuals per liter in
mid-July, representing the highest density recorded throughout the entire cultivation period. No
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statistically significant differences were observed among farms at any sampling time for physicochemical
parameters including temperature, pH, dissolved oxygen, salinity, TDS, and water transparency. However,
salinity and TDS showed a consistent upward trend from the late June to early September, likely due to
evaporation and limited water exchange. No significant inter-farm differences were detected in ammonia
or nitrate concentrations at corresponding time points; yet, nitrate levels increased significantly by the end
of the culture cycle compared to initial values, while ammonia concentrations remained relatively stable—
indicating active nitrification within the ponds. Biodiversity indices revealed pronounced temporal
changes: Simpson’s Index: Increased from 0.41 (early cycle) to 0.91 (late cycle), reflecting strong
dominance by a few taxa (mainly copepods). Shannon-Wiener Index: Declined sharply from 1.00 (early)
to 0.14 (late), indicating severe loss of species richness. Pielou’s Evenness Index: Ranged between 0.63
and 0.94, showing moderate decline toward season end. Margalef’s Richness Index: Decreased from 0.76
(early) to 0.17 (late), confirming substantial reduction in species diversity over time.These results indicate
that although total zooplankton abundance remained high due to copepod dominance, species richness and
community evenness declined markedly during the cultivation cycle, suggesting progressive
homogenization and ecological simplification of the pond ecosystem.Correlation analysis between total
zooplankton abundance and environmental variables revealed a moderate negative correlation with
salinity (r = —0.474), but no significant correlations with temperature, pH, dissolved oxygen, TDS, EC,
ammonia, or nitrate. A moderate negative correlation was also found between salinity and dissolved
oxygen (r = —0.438), and a weak positive correlation between salinity and pH (r = 0.302). The findings
confirm that Litopenaeus vannamei relies substantially on natural food sources including zooplankton,
detritus, phytoplankton, and benthos to meet its nutritional requirements, contributing to the low FCR
values (0.52—0.77) observed in this study. Farhadian et al. (2014) reported similar patterns, emphasizing
that shrimp utilize live food resources throughout their life stages, with consumption rates dependent on
age and availability. Bakhtiari et al. (2012) identified copepods, rotifers, decapod larvae, sergestids, and
crustacean larvae as the dominant components of zooplankton communities in Dalvar shrimp ponds.
Kavyani et al. (2012), studying western white shrimp farms in Bushehr, found rotifers to be the most
abundant group among 13 identified animal plankton genera.

Conclusion: According to the results of this study, copepods constituted the majority of the zooplankton
community, while the low density of rotifers and the absence of cladocera could be due to high salinity.
Biological indices showed that the farms were poor in terms of species richness. This is probably due to
the use of fine filters and unfavorable conditions at the end of the culture season such as increased salinity,
organic matter and decreased temperature.

Conflict of Interest: In this research and article, there is no conflict of interest.

Acknowledgments: 1 would like to express my deepest gratitude to Bsc. Hassan Deyani, Managing
Director of Mamsa Company, and Msc. Saeed Deyani, Farm Manager, for their invaluable support,
cooperation, and unwavering commitment throughout this research. Their dedication and access to

operational data were indispensable to the success of this study.

Keywords: Gomishan shrimp site, physical and chemical characteristics, Litopenaeus vannamei

* Corresponding Author: aghaeifishery@gmail.com

107


mailto:aghaeifishery@gmail.com
http://dx.doi.org/10.71901/jad-2026-1-905
https://aqudev.lahijan.iau.ir/article-1-905-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOI: 10.71901/jad-2026-1-905 |

YA \'?—\Y'&&Wc\f'b ﬁg‘rye)u‘wdb‘éjjﬁéﬁijgrﬁ
DOI:10.71901/jad-2026-1-905

(F M b S (395 Eolie SBOFEN ) 15 9 EoF
Oluds™ Glw! (Olians” (595w o lw 30 (Litoppenaeus vannamei)

“Ou{‘ ‘39 m!m “'wﬁé’bu c‘)%@ﬁ @041@0 LSAS}Q o ) fu\a.n ‘sllsT ‘SLMLG
' 908590

37 3 BT eDliios Dlojl 528 (et p e Dliiond i 5o OB 5 15 T OL 5T 15 Slidons 5870 -
Q\xlgblfjfgé)'j)us
Q‘j_\ t&)l.w ‘LS)L“&"LCL‘}&)J}L&SCJB cli&ﬁ‘b ‘Qw)@b r}l& ev\g.ic"b LCJM.:& a};—Y

VPRIZINY s b VEF/PNS 35 ot

(08 slenl) 0leaS (Litoppenaeus vannamei) L 6 s Sl 53 VFY e Usls & S i ol
SN2 ga5 ks S Y ¥ S el a a5 a5l g a8 g a5 ite ol (1 o ool O SSON 55 ¢ 05 (e o saiess
BB o8as 51O oot s 5 sla eyl 6,8 03I g 5 05,8 £ 55 aninr b S0 5SON 55 A sy a0 2SO0 55
Foraminifera, Copepoda, Nauplii of Copepod,  Jsls sui slulis sbao sSGM 555 s eslizel HLC40 Ju HACH

free-living Nematodes, Polychaete larvae, juvenile larvae of the worm Streblospio gynobranchiata,
A odaline 3ls e Blol 53 L0 aSM 55 Slslp op i ks, Rotifera s Gammaridae, insect larvae Ephydra sp.,

VY 5RO Ol 0 S e Y 50N S peT Ol e izl 505 ple3 3 1 G514 o 25 Copepoda
205 VY EINA o (65 ¢ SV 90 5 FY o Sl (YA/FO B AN/SY o TDS cANV= AVY o PH 0150 ¢ 2y 0 8 e
oo @l 438 3 5 S el BT Sl ey YUAY BYYFY o bes 5 2 53 p S e MFF BT oy 058
A 5 S L TF BV LY o s San st St (6555 b a0 SO 55 JS G153 oS 5l 0Lis (Saen
VNS 5 WY I Sl asla 5 AR 5 /By il Gasla O 5 o NF s Osle astla /A 5 /FY O peen e L
G Sl 53 JdS e Al Sy cing B sl S e i 1ol o sl 0Lt g8 glaasle oy e

g swd S HUST 5 05 (1E O3 e s ia il

Sl 5 (K58 Do past SKn o5 0L (6 8n Sl (b il (¢ K 2GS Dlols”

aghaeifishery@gmail.com : &L jlsedgs *


http://dx.doi.org/10.71901/jad-2026-1-905
mailto:aghaeifishery@gmail.com
http://dx.doi.org/10.71901/jad-2026-1-905
https://aqudev.lahijan.iau.ir/article-1-905-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOI: 10.71901/jad-2026-1-905 |

5 b e Sl K 485 Ol 51 (s e oS3
A8 oSS oS lie

ol S 130 a2 53 (35 Slalllas 0 ST
iz 55 (YY) oK 5 Bakhtiari .ol ol
Ol Sl s Koo ins sla il G0 2SSO (65,
(W is sy Ol Jold bes (6T anslr 8™ sls
39 Oliw i slag,Y g Sergestid (Of,L , 5,
Lo SN w2 55 (Y1Y) 0, Kes 5 Kavyani
Lo §58n s S el 53 G5l 5 A
ebls 1y ol o gl Sl e W 8
(o 5 S Calien (slaoy 33 53 ba fKos ki3 o
Al Glassy Sy 05N 5 0SB s
LS e ealal o SllS 5 s e LS s
ool e &l 4 4> ¢ | (Farhadian et al., 2015)
O N N EW S - FPYM gl T
Lbos oy i 5l dm &S 35 e Olg e
Wi e Sl S ke hgn le S
i b (Y1) 0l Ses s Nasrolahzadeh Sari
Sl Jolg 0580 55 okl S adllan
YA 5 WA YAV OFVD cladle s 55 sl s
S5 ¥ Gase, 45 10 waasS 45 4 sl
0SSN s 0 48 0 5 Tossisn 45 cpmsdS
ol 0S5 WSS s g Nnsel olull
OLen s Raeiji il Lo o ilides Joows Jul e
baasS Jols 0585 & 31 > 18 (Y1Q)
Oblas 05,8 L owols, S (Copepoda)
sl S0 555 «((Protozoa) LT (Rotatoria)
s wls |, (Meroplankton=Zoobenthos) 3 se
S5y i 55 (VFer) 01,8 5 Tahami .6 se

Slbos Gy s ikl lgT 5o LOSON 65

S R N I I S SN RO B U e

.

4o\

) 53 Jled Okl L Olgea Okl Ol
5 e HE L ABY Jl s o el K g
CIls by LS VOFY ol s e o5 Yoo
S o) il 0315 65555 s plie cas e Ve
Ko A5 Ay 4y, Ls, L (Sabzeh, 2023) 5 S
sl gl 5 Shee 5 ks le adllas 4 5L Okl s
A 69,8 Yl W5 s Shes 350 6l (B0 0
s L Olarl Gl ys e 3 (S )
2 e S NS r 4 el bt b (sl
(Tacon, 1987) 4l ails Ol g Cdew 40 0%

wdis s Sy 9 148 lagil mal (gileang
el Sn Sl s 53 kIS Pl 5 S
53 e 3l e 40w 1 6,8 gl sl olas SO,
St e 5 b it G381 35
5 Shes 3ap 4 L5 o cba Stal s oS Slde
.(Gamboa-Delgado et al., 2014) 1S ¢SS W 5
SHE 25 (S gl 3l Sk > Wbl b
Martinez-) >34 w8 sl el b
Ol Calses Olallbs (Cordova et al.,, 1998
S o e 5 Kon a8 1 5ok o7 el
s s go 5 LS 525 Aile) ot 0iy Sl 5o
Hena et al.,) &S 405 JoSe lde (gl (g 548
2011

S sla el s (ladis SV 5 Jab anllae
OMe s A G35 (o) 2 Sl 5 Sl oy
Gl K wdm 5y oS e 5 Al
Sy ) esliwwl (Gamboa-Delgado et al., 2014)

b Nlg e SR s p Sl pal 53 Oldeca


http://dx.doi.org/10.71901/jad-2026-1-905
https://aqudev.lahijan.iau.ir/article-1-905-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOI: 10.71901/jad-2026-1-905 |

VPO 5l o g oslad et dlo c(65 55 5T s 5 4425

e 4513 LS LT Cpiomens ol oy VWG Y S
S Slde 5l a3 YA B VA s> s S 46
s Varadharajan A5 o el el lde
Lol S o wml,s (Y+\¥) Pushparajan
Sriose el 5 Gusp sl el 0> (g8
e Olgea ) b b sy 455 51 dia
AS e adi
o 2 b G ) B8 Sl 4 ar S L
Foss Sl oSN g5 (S5 s g
T daly 5 (Ol Olal) OlanS o5 il Koo

W25 8 bl glas 5 (S5 sla 2elsb b

by w9y 9 3lg0
Fosp 009> dsb s Gl pl Gl Slles
s «(Litopenaeus vannamei) g ,& Jiwly )iuﬂ
ol ¥ Y 5Oy VO F 6l C)\Ju) as e ¥
Colos s pln! oS Dllys eS¢ K
Soosp Sde Jsb 3 S V/Y s gl eSS a
FEWSTINVEL S ISR S LENINIIS INPR 9
T % 5 S5 o)lp3 23 5 o> e sud o ¥
s O]
Y (gilwe 3 5 b Seul (g 5lwesleT I jay
Sl Jols OT plas 5 (S5 sla) 556 S
gLsl Ao s sl 0581 PH (T sles dlga
b o&aws I eslizal L TDS (g5 O3S
L cslis 5 HLC40 Jae HACH Jeows
Joe 02 5 win pp fe Sl YO L 4 655 1S
GRS Ll pmen b (S eIl Lzl
oo Sl ST Sl eslil b Dz 5 &S T

s g

\AK

YF gsems 05 ol OS5 0Ll L=

i3 god IS 15 0SSN 55 48
o S17 5 Koo A5 Olin (s s (Y42 Y) Moss
3P e O s sl el 5o by STl
4% & Wi Ol STES Goak 4l
(Litoppenaeus vannamei)  s,6 Jiwl & ji.»
Jols a0 2SO0 65T sl ST ela sz 5l Ll oo
55 53 sk sl 0 SN 58 5 0SSN 5
Jols L5 ol Lo s YV L OY e daul
s Soares il W Sl 5y o) lds 1 ad
s gl Joml o 534S W 505 0Ly (Y00 0) 01,0
PN R EW Y RICH R[N RPN
2085 sl S5 L 5 53 S5kl el
BLSI s 1 (0 50 (6 5a) p33 ol 53 5 0ok
S swop 03 (Yo A) 0L Kes 5 Zheng 554 o
Ol e 03 b el 555 03s A8, Lalde
Lo yd 70 o, 53 o) lde I eslatul &S Wils
Il ks Wb Gle 4 Sl 1) ehy )
S Gsy s 55 (YY) O, Ken s Luke .das o
ST f kil $ 8 Ly 5 oyl Sl g
i iy (58 oS zls Oy LT s 50
S o5 aliey sl Sl ol e Als o
lalde pl &S Ll el Seal okl (glde I Ad,
gl Bl gl oga S Wy g el
Bojorquez- .Aib oo laglaS s 5 WLES
s> s (Y+1Y) Soto-Jiménez s Mascarefo
Ll 5K iy S35 b e Sl &b
3 pan 85 L3 S Ol oS 2 g e 53 (55
5 doys 00-V0 ly Pl > e 55 ok glde

5 S am SR Sl Ol 5 OT Lldie oy a8


http://dx.doi.org/10.71901/jad-2026-1-905
https://aqudev.lahijan.iau.ir/article-1-905-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOI: 10.7190V/jad-2026-1-905 ]

"W

e O B v O ssd> i eslizl £
S gl Canlial Cand s ailis S sluel Lol
{(Shannon and Weaner, 1949) col ¢35 b
SIS g Slp el IS el
LS mis g oshe ol boS w5
deo VG 4 e la ldel sl josl eSS
Gy s A&k Lesls (Pielou, 1966) A
sshe ol T a6 sle 0L
e VB v o 0T ssd> oS (Margalef, 1958)

.Ma.}uh‘d—j‘hu‘f}‘b)bwﬁ)é‘j&;.w‘

S8 ol (55 50 8) Gt 350 g0 a2 ) JSa
Olds Hliul (OleE

Figure 1: Map of the studied farms (in red),
Gomishan Shrimp Site, Golestan Province
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Table 1: Storage capacity, final weight, and final production farmed fish by pond

Row  Number of farm  paee of stocking  Stocking/hec Final weight(g) FCR Harvest(kg)
4 1402.04.15 130000 16.66+0.76 0.74+0.2 1666.66+76.37
1
7 1402.04.02 186200 11.86+0.23 0.68+0.01 1783.33+28.86
2
10 1402.04.02 130000 21.26+1.61 0.53+0.1 2126.66£161.65
3
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Table 2: Average of some physical and chemical parameters of shrimp farms at the Gomishan
Shrimp Site
Measurement ~Ammonia Nitrate Dissolved Salinity T(°C) Transparency TDS pH
date (mg/L) (mg/L) Oxygen (g/lit) (cm)
(mg/L)
1402.04.05 0.03 £0.02 0.37+0.07  8.01 +£0.31 18.90+0.14 25.7+0.36 60.90 +£23.2 19.90 £ 0.45 8.51+0.04
1402.04.13 0.06 +0.005 0.4+0.13 8.00+1.29 20.50+0.09 28.90+0.14 4530 +34.7 19.70 £ 0.78 8.36 = 0.05
1402.04.27 0.10+£0.04 0.47+0.1 7.80 £0.19 22.50+0.28 29.2+£0.48 50.90 +30.1 20.20 £0.52 8.36 = 0.08
1402.05.02 0.02 £0.01 0.4+0.14 7.03+£0.31 23.05+0.49 27.60 +£0.47 38.73 £15.7 21.70 £0.21 8.30 = 0.04
1402.05.10 0.02 £0.01 0.45+0.2 7.00 £0.22 24.75+0.21 29.80+0.73 3522+21.4 22.50+0.6 8.22 +£0.05
1402.05.16 0.02 £0.01 0.47+0.09  6.74+0.31 23.55+0.07 29.50+0.16 30.10+17.2 22.90 +£0.57 8.14+0.06
1402.05.30 0.05+£0.07 0.5+0.07 6.57 £0.47 28.56 +£0.76 29.60 +0.37 4341 +184 22.4+0.35 8.32+0.08
1402.06.08 0.07 £0.03 0.6£0.11 7.40 £0.65 28.35+0.21 284 +0.25 57.37+22.7 2430+0.43 8.55+0.09
1402.06.20 0.09 +0.06 0.57+0.03  7.11+0.17 30.20+0.14 26.3 £0.31 72.90 +34.5 27.81+£0.5 8.66 +0.16
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Figure 2: Examples of zooplankton in shrimp farming ponds at the Gomishan Shrimp Site
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Table 3: Results of non-parametric frequency analysis of zooplankton in shrimp farms, Gomishan Shrimp Site

(Mean + Standard Deviation)

Farms . Larve of Nauplii of
Dates Foraminofera Polycheta Nematods Copepod Copepod
Farm4 7.83+7.56a 4.83+568a 208+196a 11.58£11.58 a 16.08= 12.41 a

Farm7  1402.04.05
21.66+ 1823 a 630+ 8.04a 250+£2.04a  3091+3223a 69.16 + 65.57 b
Farm10 15.00£697a 25.75+20.95b 491+3.15a 1683+2859a 36.75 + 29.01 ab
Farm4 0.0a 0.0a 00a 3833+30.11a 2750+ 1635 a
Farm7  1402.04.19 0.0 a 0.0a 0.83+2.04a 19.16+19.85a 4833 +25.62a
Farm10 0.0 a 0.0 a 00a 2833+11.69a 21.60+19.91 a
Farmé 583+9.70a 17.50+2544a 833+983a 9633+101.12a 59.16 £ 25.96 a
Farm7 — 1402.05.01 ) 6 21134 0.0b 083+2.04ab  4833+4996a  210.00+152.05b
Farm10 0.83+2.04a 0.0b 00b 5583+51.6la 146.81+150.68 ab
Farmd 0.0a 0.0a 00a 114.16+68.80a 2833+17.79a
Farm71402.05.18 2.50+6.12 a 0.0a 00a 48.50+27.91 ab 14.16 £4.91 b
Farm10 0.0 a 0.0 a 0.0a  29.66+24.91b 583+491b
Farm4 0.0a 0.0a 00a 3833+262la 30.33 +£22.05a
Farm7 1402.05.31 250+ 6.12a a./0.0 a 00a 43.66+4072a 15.83 £ 26.72 b
Farm10 0.83+2.04a 050+122a 083+4.02a 19.16+15.94b 416+ 6.64b
Farmé 0.0a 0.0a 0.0a 0.0a 1250+ 12.94 a
Farm?7 —1402.06.20 0.0a 0.0a 00a  2083+861b 0.0b
Farm10 0.0 a 0.0a 0.0a 500+ 7.74b 0.0b
G Le e 5 peST s epn sl LSl 4 ) Sl

J}.{O)}bd@‘)\d’i{\ﬁ{d@ﬂ'/v;)'/\v JL?)LA

AFJsds)

S S ol u.a;r.&.a d)-\:- ny J}J@L@A

2l i s RS e glaetle
.Jﬁo)j.ﬁ‘sl.gj‘}‘&‘d.:w#ﬁ\}'/?\ U}‘“‘:’-‘:""‘"

e ) 5 N 508l astla o i 5 o geS


http://dx.doi.org/10.71901/jad-2026-1-905
https://aqudev.lahijan.iau.ir/article-1-905-en.html

o

S R N I I S SN RO B U e

Bn gl S0 SN 55 5 £ 55 sla el 5 JS Slslp S sl F sl

Table 4: Number of species, total abundance, and biodiversity indices of zooplankton in shrimp farms

Dates Farms Margalef index Evenness index Shannon index Simpson index Total abundance Ns;:;?;:f
Farm4 0.76 +0.28 0.81+0.13 1.00 £ 0.38 0.41 £0.20 44.83 £27.53 3.83+1.11
1402.04.05 Farm7 0.54+0.21 0.79 +0.14 0.96 +0.23 0.44 £ 0.09 127.50 + 103.39 3.50 + 1.00
Farm10 0.76 +£0.14 0.63 £0.12 0.98 +0.17 0.48 £0.10 101.16 + 57.08 4.41+0.90
Farm4 0.19+0.10 0.97 +0.03 0.55+0.27 0.60 = 0.19 65.83 +45.65 1.83 +0.40
1402.04.19 Farm7 0.23+0.16 0.87 +£0.14 0.49 +0.31 0.67 +0.21 68.33 +£39.95 2.00 +0.63
Farm10 0.26 +0.03 0.89 +0.12 0.57+0.14 0.60 = 0.12 50.00 + 24.28 2.00 + 0.00

Farm4 0.52£0.17 0.73+0.13 0.94+£0.14 0.44 £ 0.06 187.16 + 113.68
3.66 £ 0.81

1402.05.01 Farm7 0.33£0.08 0.69+£0.13 0.65+0.31 0.61 £0.19 280.83 + 182.68
2.83 +0.40
Farm10 0.23 £0.07 0.79+£0.17 0.50 £0.25 0.66 £0.19 203.50 + 144.49 20.16% .40
Farm4 0.20 £ 0.02 0.82 +0.09 0.49 £0.11 0.68 £ 0.10 142.50 + 77.50 2.00 + 0.00

1402.05.18 Farm7 0.17+0.14 0.88+£0.14 0.32+£0.29 0.78 £ 0.02 55.16 +£27.02

1.66 +£0.51
Farm10 0.28 £0.17 0.87+£0.12 0.44+£0.25 0.70 £0.18 35.50 + 28.02 1.83 £0.40
Farm4 0.24 £ 0.02 0.88 +0.11 0.56 +0.14 0.62 +£0.12 68.66 + 23.58 2.00 + 0.00
1402.05.31 Farm7 0.27£0.17 0.83+0.16 0.45+0.35 0.71+0.23 62.00 +41.20 2.00 £ 0.63
Farm10 0.26 £0.13 0.86 +0.13 0.42+0.25 0.72 £0.18 25.50 + 1.68 1.83 £0.41
Farm4 0.17£0.13 0.94 +0.08 0.40 +0.32 0.72+0.22 44.16 £26.34 1.66+0.51
1402.06.20 Farm7 0.09 +0.15 0.92+£0.12 0.14 +£0.22 0.91£0.13 22.50 +10.36 1.33+£0.51
Farm10 0.00 £ 0.00 1.00 + 0.00 0.00 + 0.00 1.00+ 0.00 10.00 + 8.66 1.00+ 0.00
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Table 5: Correlation between total zooplankton abundance and physical-chemical parameters in shrimp farms

Total Dissolved Amonia pH Salinity
Zeoplankton Oxygen
Total 1
Zeoplankton
Dissolved 0.034 1
Oxygen
Amonia -0.183 -0.438%* 1
pH -0.147 0.253 -0.320 1
Salinity -0.474** 0.072 0.001 0.302%* 1
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