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Article Info ABSTRACT

Article type: Background and Objectives: White spot viral disease is the most
Full Length Research Paper  jmportant health problem of shrimp farms in Iran, which has caused
severe losses in shrimp farms. This research aims to evaluate the epidemic
of white spot disease with different stocking densities of western white

Avrticle history:

Received: 01.23.2024 leg shrimp (Litopenaeus vannamei) during 2018-2022 respectively in
Revised: 02.18.2024 densities (300, 360, 100, 150 and 230 thousand pieces per hectare). It
Accepted: 02.22.2024 was implemented in three farms in Gamishan shrimp breeding site of
Golestan province.
ggm’tordsz Materials and Methods: A number of 30 shrimp samples were caught
Y, . . . . .
Gomishan site, with salic net and bioassayed every 10 days. Sampling of shrimps
Growth, and possible carriers (Caspian and gammarus shrimp) before storage and
Survival, ) during the breeding period to conduct PCR test to determine the
Western white shrimp, presence or absence of the virus. During the breeding period, the

White spot disease physicochemical parameters of water in the range of life and growth of

shrimp were reported.

Results:The results showed that in 2019, the studied farms were
affected by white spot disease on a large scale and the results of the
PCR test were positive. The average weight of shrimps in farms that
were affected by white spot virus was higher than the farms that were
not yet affected, but it was not significant (P=0.051). The percentage of
survival and the amount of total production in farms that were not affected
by the virus were significantly higher than those affected by the virus
(P<0.05). Also, in farms with high density, the probability of virus
epidemic was higher.
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Conclusion: It seems that in order to prevent the occurrence of white spot
disease in Gomishan shrimp breeding site, the maximum density is suitable
150 thousand postlarval piece per hectare.
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2- Food Conversion Rate
3- Survival Rate
4- Biomass Rate
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Table 1. Average temperature, pH, dissolved oxygen and salinity in canal water from 2018 to 2022.

(18 sl ax3) JUS b.j sles

pH s olee o
Canal Temperature (degrees centigrade) Fosn sl (@S Fosn J
- - - - Months Year (Density)
vening . orning vening . orning
(ae) E (z=2) M (a2) E ()M
8.34+0.06°¢ 8.23+£0.1¢ 272+12° 253+£1.2° (315 ) June
8.65 + 0.08° 845+0.1° 31.6+15° 30.1+15° () July Jo18
(\yav) 201
8.75+0.1° 851+0.1" 305+£2.2° 201 +2.3° (513 ») August
8.78 + 0.06 8.58 + 0.04° 27.6+0.8° 256+1.1° (542 September
8.26 = 0.08¢ 8.17+0.1° 285+ 1.6" 26.8+1.8" (31> =) June
8.38 +£0.09°¢ 8.30+0.1" 30.1+1.3° 28.8+1.3° () duly 2010
(\raA) 201
8.44 + 0.05" 8.37 £ 0.06° 29.6 +1.91° 28.1+1.7° (15 ) August
8.54 £ 0.07° 8.38+0.1° 274+19° 26.4+1.73" (545 September
8.30 £ 0.06°¢ 8.15+ 0.05°¢ 269+22° 254+19° (31> =) June
8.44 £ 0.05° 8.26 £ 0.04° 29.6+1.4° 284 +1.2° () duly 2020
(\744)
8.35+0.08" 8.23+0.06° 292 +1.7° 285+ 1.3° (515 ) August
8.27+0.07¢ 8.17+0.06¢ 27.7+1.0° 26,5+ 0.96° (5 42) September
8.24 +0.06° 8.11 +0.07° 30.1+0.9° 28.9+1.0° () duly
8.19+0.1° 8.05+0.01° 309+ 1.1 29.1+1.2° (315 +) August (Ve++) 2021
8.35+ 0.082 8.16+0.1% 29.1+16° 279+ 13" (5 42) September
8.49 £ 0.3 8.24+0.2° 264+ 15" 23.9+£21° (315 =) June
8.45+0.2% 8.36 + 0.1° 282+16° 265+ 1.4° () July 2022
O
8.36 £ 0.2° 8.18+0.2° 284 +0.9° 27.7+0.9% (513 o) August
8.15 + 0.06° 7.95+0.07° 26.9+0.9%® 258+ 1.6° (55:4) September
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Continue Table 1.

. & ot G 2 p S ) J s 05081 L R
A ) st Dissolved oxygen (mg/l) IR S 1) Aoz
Salinity (ppt) - - Months Year (Density)
(=) Evening (@.p) Morning
16.06 +0.72 6.4+04° 5.72 + 0.4° (315 ) June
15.95 + 0.4% 8.09 + 1.1% 6+1.1° (=) July
(\rav) 2018
15.30 £ 0.6° 751+1.1° 4.93+06" (315 ) August
15.44 + 0.3 7.84+05% 407 +0.4° (52 4>) September
11.22 +1.4° 7.70 £ 0.4° 576 £02% (sls ) June
1161+1.7¢ 7.3+£04° 5.66 + 0.4° () duly
(YY4A) 2019
1408+ 05" 7.4+05" 5.88+0.5° (315 ) August
15.24 + 0.42 6.77£0.6° 4.92 +£0.4° (5 &) September
18.39 +£3.7° 7.26+05° 549 4+ 0.3° (sls 2) June
16.1+0.6" 6.43 +0.4° 4.84 +0.3¢ (,s) July
(1r44) 2020
16.83+0.2° 6.78 £0.5°" 5.06 £ 0.3° (315 ) August
16.85 + 0.3° 6.54 + 0.6 5.28 +0.3" (5 &) September
16.09 + 0.4° 6.09+1.2° 477+0.7"° () duly
16.55 + 0.2° 6.73+0.8° 5.32+0.72 (31> +) August (V&++) 2021
16.77 £0.3° 5.21+ 0.4°¢ 403+0.2° (2 4>) September
18 +2.3° 6.13+£0.6° 5.32 £ 0,52 (sls =) June
17 +0.0° 6.48 £0.7° 5.01+0.5° () duly
(V6+1) 2022
16 £0.0° 6.07 +£0.4° 5.25+0.5° (315 ) August
15.7+ 0.5° 5.82 052 5.04 +0.5° (5 &) September
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Table 2. Average temperature, pH, dissolved oxygen and salinity of ponds water from 2018 to 2022.

(:!;J:ELN ax,3) LAJ,>'=:.~01 u] sl

pH : Laols 15) ™
ponds Temperature (degrees centigrade) i s oI d
(=) Evening (o) Morning (=) Evening (o) Morning Months Year (Density)
8.4+0.2° 8.3+0.2° 27.8+0.6° 25.6+0.8° (315 =) June
8.4+0.1° 83+0.1% 3244+01% 305+ 0.5 () duly
(Yrav) 2018
857+0.1%® 85+0.1% 32.2+0.1° 29.8+0.6% (sls ) August
8.72+0.02° 85+0.1° 29.1+ 04" 27.1+0.3" (s 42) September
8.3+0.04% 8.2+ 0.04° 29.3+£0.22 27.3+0.2° (55 =) June
8.3+ 0.04° 8.1+ 0.06° 28.6+0.2° 276+0.1° (=) July (1Y4A) 2019
8.4+ 0.03 8.2+£0.04° 294+0.1° 274+ 0.1% (sls ) August
8.4+0.15° 8.3+ 0.07° 27.2+0.2¢ 26.1+0.2° (sls =) June
8.5+0.15° 8.4+0.07° 31.1+0.1° 29.2+0.2° (=) July
(1¥44) 2020
8.6 +0.18° 8.42 + 0.07° 31.6 +0.1° 29.5 +0.2% (51> ) August
8.5+ 0.00% 8.3+ 0.09° 28.1+04° 27.2+03" (s 43 September
8.3 +£0.01% 8.2+0.01° 29.6+0.3° 27.9+0.2° (=) July
8.3+0.02° 8.1+0.01° 30.6 £0.1° 28.34+0.2% (51> ) August (V¢++) 2021
8.4+0.04° 8.2+0.03° 292+02° 26.8+£04° (5 42) September
85+0.3° 8.4+ 0.19° 26.3+05° 243+03° (s =) June
84+01° 8.3+0.07° 28.6+0.4° 27.1+04°% (=) July
(14+1) 2022
8.5+ 0.12% 8.3+0.12° 29.6+0.7% 27.84+0.4% (515 ,») August
8.4+0.07° 8.3+ 0.07° 27.6+0.3" 255+ 0.4° (5 %) September
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Continue Table 2.

_ ) G 5 p S hke) Jsloes 0505 _ o
G pS) o Dissolved oxygen (mg/l) s Slasks (0517 oz I
Salinity (ppt) - - Months Year (Density)
(=) Evening (C“»“‘> Morning
18.7 +1.08® 7.6£0.22 5.98 +0.65° (515 =) June
19.9+0.8° 6.88 £ 0.29° 429+0.1° (=) July (vav) 2018
\%

18.36 + 0.32% 7.37 +0.15° 43+0.17° (sls ) August
17.33+0.47°¢ 7.62+£0.19° 42+021° (s 45 September
15.13 £ 0.41° 8.17 + 0.32° 5.30 + 0.32 (sls,5) June

16.3+0.36° 7.3+0.15° 46+0.15° () duly (\¥aA) 2019
16.7 £ 0.25% 6.90 £ 0.36° 42+02° (51> ) August

22.16 +£0.2° 7.88+0.12° 5.4+0.252 (sls =) June

20.1+0.11° 8.1340.3% 47+0.1° (=) duly

(1¥44) 2020

21.1+017° 753+ 1.04° 43+025° (515 ) August

21.2+0.25° 7.60 + 0.55° 48+0.15° (543) September

18.8 £ 0.56° 6.39 + 0.36° 46+0.36° () July

21.6+0.57° 6.21+0.18° 43+0.16 (51> 2) August (1¢++) 2021

223+1.1° 5.27+0.3° 3.4+0.06° (5 4=) September

22.3+0.35° 6.3+0.32 5.40 +0.32 (315 =) June

20.8+0.76° 5.40+0.17° 4.4+0.26° (=) duly (612022
19.8+0.74% 527+03° 4+011° (sls ) August

195+ 0.3° 5.3+ 0.46° 41+042° (543) September
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Table 3. Average weight, SGR of shrimp farms of Caspian Kian Pod company during the years 2018 to 2022.

(do33) o505 Ly s (¢8) L2 035 (o515 Jl (Ga0) (o3
SGR (%) Average Weight (gr) Breeding year (Density) Biometry (day)
3.40 + 0.5° 3.16+0.1° (yrav) 2018
3.54+0.8° 484+05° (\¥4A) 2019
3.214+0.17° 5.38+0.4° (Yr44) 2020 (Je) Forty
3.66+0.2° 4.89+0.6° (1£++)2021
343+17° 441412 (V£41) 2022
3.61+0.03% 445+0.1° (\v4v) 2018
2.25+ 0.9° 6.84+0.2% ('v4A) 2019
2.48 +£0.4°% 7.41+04% (1v44) 2020 (oley) Fifty
2.70 +0.3% 715+1.1% (V¢++) 2021
2.38+1.3% 6.10+0.1° (1£+1) 2022
2.65+0.4° 6.38+0.2° ('vav) 2018
1.31+0.2° 8.25+ 0.6% ('v4A) 2019
2.78+ 052 9.27+0.9%® (Y144) 2020 (cwad) Sixty
2.14+02%® 9.47 + 1.5° (V¢++)2021
241+0.7% 7.73+ 0.4 (1¢+Y) 2022
2.20+0.1% 8.32+0.1° ('v4av) 2018
1.77+£06% 9.42+1%® (74A) 2019
1.46 +0.1° 11.87 +1.8° (1144) 2020 (slzis) Seventy
1.76 £0.2%® 11.76 £ 2.1° (V¢++) 2021
2.05+0.3% 9.84+06% (V£+1) 2022
2.07 +0.42 10.37+0.22° (rav) 2018
- 11.15+0.99° ('v4A) 2019
1.21+0.3° 13.9+1.29° (1144) 2020 (szzs) Eighty
1.17+0.6° 13.58 + 2.10° (V6++)2021
1.43+£04% 12.08 £0.73%® (V£+1) 2022
1.35+0.2° 12.77+£0.2° (Yrav) 2018
- - (Y¥4A) 2019
1.53+0.9° 15.45+1.3% (1r44) 2020 (55 Ninety
0.86+0.1° 1540 +1.7° (1£+4)2021
0.62 £0.2° 1393+ 0.4%® (1£+1) 2022
- 14.6 +0.01° (\rav) 2018
- . (Y¥4A) 2019
- 17.1+1.7° (v44) 2020 (s,53 s\ End of breeding
- 17.2 + 1.6° (1¢++)2021
- 15.8+0.8%® (1£+1) 2022

Yy



Y€+ € )ﬁ.b Y b)w NE 8,92 ‘ul,{)-ii &)9)%—5&5)"’)‘-5){‘.' Q)M

- gl aalal
Continue Table 3.
(r;,l:s) ol ed 5 (Ao3) Sxbesl IR PRV S (0515 dl Gs)) o
Biomass (kg) Survival (percentage) FCR Breeding year (Density) Biometry (day)
12996 + 1337° 100+0° 0.61+0.01° ('vav) 2018
22608 + 5747° 100+ 0° 0.45+0.05° (v4A) 2019
6282 + 639° 99.7 + 0.41° 0.33+0.03° (1v44) 2020 (Jex) Forty
11526 + 694 ™ 100+0° 0.53+0.02%® (V¢++) 2021
13368 + 3162° 100 + 02 0.53 + 0.12% (1£+1) 2022
17373 + 2705° 95+ 02 0.73+0.01° (r4v) 2018
26412 + 5153° 79.4+14.3° 0.71+0.31° ('v4A) 2019
8447 £ 640° 97.6 + 4.12° 0.4+0.02° (1¥44) 2020 (sl) Fifty
16576 + 932° 98.7 + 2.16° 0.64+0.03%® (V¢++) 2021
18369 + 1635° 100+ 0° 0.57+£0.01%® (V£+1) 2022
25044 + 3751° 95+0° 0.79 £ 0.02* (1¥4v) 2018
28151 + 8972° 73+2157° 1.1+ 078° ('v4A) 2019
10355 + 1135° 92,5+ 2.75° 0.55 + 0.07° (1v44) 2020 (ca) Sixty
21542 + 734° 97.4 + 4.43° 0.71+0.01° (1£++)2021
22622 + 1286° 96.7 + 2.89° 0.7+ 0.06° (1£+1) 2022
31473 £ 2230° 92,5+ 4.33° 0.86 + 0.03" ('vav) 2018
24247 + 4696° 55.7 +8.08" 159 +0.81° ('v4A) 2019
13462 + 1785° 91.2 + 4.16° 0.58 + 0.03" (1144) 2020 (slis) Seventy
26534 + 1249% 97.1+5° 0.78 + 0.04° (V¢++) 2021
27780 £ 3349% 93.3+7.64° 0.8+0.04" (1£+1) 2022
38337 + 1036° 90.8 + 7.22° 0.92 + 0.06" ('vav) 2018
12041 + 5148° 2358 +10.8° - (Yr4A) 2019
15111 + 445°¢ 87.7+7.11° 0.62 +0.12° (1¥44) 2020 (skuzs) Eighty
28809 + 1616° 91.6+1041° 0.88+0.03° (V6++)2021
33564 + 4538 91.7 +7.64° 0.87 +0.03° (V6+1) 2022
47204 + 3118* 90.8 +£7.22* 0.91+0.022 (\vav) 2018
) - - (Y¥4A) 2019
16236 = 700° 84.5 + 4.04° 0.7+0.12° (1¥44) 2020 (>5) Ninety
32958 + 3072° 91.7 £ 10.4° 0.97 £ 0.06° (V¢++)2021
38511 + 3912° 91.6+7.6° 0.96 + 0.06° (V¢+1) 2022
52836 + 625° 89.2 +10.1° 0.97 +0.08° ()rav) 2018
) - - (Y74A) 2019
17863 + 1124° 73.8+3.87"° 0.86 £ 0.09° (1144 2020 (s,55 sl End of breeding
34712 £ 825° 85.8 + 3.86° 1.02+0.01° (1v£+4)2021
48528 + 1327° 85.9 £ 4.25° 1.21£0.01° (1£+1) 2022
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Table 4. Comparison of average weight of shrimp and biomass of ponds in virus infected and virus free farms

in 2019.
(65 035
P Weight (gr) Gao) ol
(o)l 505 Farms with virus (5,16 .5, 5) Virus free farms Biometry (day)
0.31 42+0.87 3.7+0.35 (Jez) Forty
0.15 6.15+0.71 52+0.8 (o) Fifty
0.25 7.8+1.04 7+£0.82 (cwa) Sixty
0.24 9.46 + 0.89 8.76 + 0.63 (slis) Seventy
0.051 11.67 +£0.54 10.71+0.54 (slis) Eighty
- 12.06 £ 0.5 (55) Ninety
—1 Jyd aslsl
Continue Table 4.
(¢SS ks 5
P Biomass (kg) () (i3
(5,05 s 25 Farms with virus (3,006 s ) Virus free farms Blometry (day)
0.71 1588.7 + 844.9 1372.6 + 316.4 (Jex) Forty
0.5 2160.7 £937.2 1818.5 + 466.3 (sley) Fifty
0.64 2253.8 £ 950.1 2009 + 486.6 (o) Sixty
0.76 2323.9+913.6 2164 + 546.5 (slis) Seventy
0.03" 568.36 + 433.65 2193.4 + 967.1 (skia) Eighty
- 1827.9 + 783.2 () Ninety
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Table 5. PCR test results from shrimp farms of Caspian Kian Pod company during the years 2019 to 2022.

ot ooz Sols g 6 e
Result Farm Date of Sampling Sample

(_#) Negative 7 (\vaA/¢/Y+) 11th July 2019 (%) Shrimp

(_#) Negative 8 (\vaA/¢/Y+) 11th July 2019 (%) Shrimp
(cais cuze) Slight positive 10 (\YaA/¢/YY) 14th July 2019 (%) Shrimp

(_#) Negative 17 (\vaA/8/YY) 14th July 2019 (%) Shrimp

(&) Negative 18 (\vaA/8/YY) 14th July 2019 (%) Shrimp

(=) Negative 11 (\Y¥aA/¢/v1) 17th July 2019 (%) Shrimp

(&) Negative 13 (\yvaA/¢/v1) 17th July 2019 (%) Shrimp

(&) Negative 14 (\yvaA/¢/v1) 17th July 2019 (%) Shrimp
(s i) Very positive 14 (\YaA/¢/Y4) 20th July 2019 (%) Shrimp
(s i) Very positive 13 (\Y4A/¢/Y4) 20th July 2019 (%) Shrimp

(&) Negative 10 (\yv44/¢/vY) 22th July 2020 (%) Shrimp

=0 Jgd> aalsl
Continue Table 5.

g ey Sl paised 6 « o

Result Farm Date of Sampling Sample
(_#=) Negative 11 (\va4/¢/vY) 22th July 2020 (%) Shrimp
(_s2) Negative 14 (\Y44/0/YV) 18th August 2020 (%) Shrimp
() Negative 9 (Yev+/v/A) 29th May 2021 (%) Shrimp
(_s2) Negative Canal water (\&++/¥/A) 29th May 2021 (_~s,LK) Gammarous
(_#=) Negative 71018 (Vv +/0/8) 26th July 2021 (%) Shrimp
(_s2) Negative 71018 (V& +/0/8) 26th July 2021 (_~s,LK) Gammarous
(_#=) Negative 9 (V¢++/1/4) 31th August 2021 (%) Shrimp
(_s2) Negative Canal water (Y¢++/1/4) 31th August 2021 (_~s,LK) Gammarous
(_s2) Negative Canal water (V¢++//4) 31th August 2021 (o3 ¢55%«) Caspian shrimp
() Negative nursery (Y&+V/¥/V0) 5th June 2022 (%) Shrimp
(=) Negative 18 (Y£+\/¥/\A) 8th June 2022 (%) Shrimp
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