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ABSTRACT 

Infectious myonecrosis virus (IMNV) is a significant pathogen in shrimp aquaculture, causing high mortality. 

Environmental factors, particularly temperature fluctuations, are known to trigger IMNV outbreaks. The present 

study aimed to determine the effects of hyperthermia on the survival rate and incubation period of whiteleg shrimp 

(Litopenaeus vannamei) infected with IMNV. The present study utilized a completely randomized design with five 

treatment groups and three replications. Each replication consisted of 15 shrimp, with an average weight of 9.19 ± 

0.58 grams, reared in 100 L plastic containers filled with seawater at 26 ppt salinity. The treatment groups consisted 

of shrimp infected with IMNV via intramuscular injection and reared at temperatures of 30°C (S30, positive control 

group), 31°C (S31), 32°C (S32), and 33°C (S33). Additionally, a negative control group of non-infected shrimp was 

reared at 30°C (Sk30). The observation period lasted 10 days post-infection. The present results demonstrated that 

hyperthermia significantly impacted shrimp mortality and viral incubation. The highest survival rate was observed in 

the control group at 97.78%. Among the infected groups, the highest survival rates were recorded in S30 (51.11%) 

and S31 (48.89%), whereas the lowest were in S32 (28.89%) and S33 (24.44%). In the S33 treatment, higher 

temperatures reduced the incubation period to 2 days, whereas in the S30 treatment, it lasted for 5 days. The current 

findings indicated that water temperatures of 32°C and 33°C act as environmental stressors, significantly reducing 

IMNV incubation period and increasing the risk of mortality in Litopenaeus vannamei shrimp. 
 

Keywords: Hyperthermia, Infectious myonecrosis virus, Incubation period, Survival rate 

O
R

IG
IN

A
L
 A

R
T

IC
L
E

 
 

R
e
c
e
iv

e
d

: D
e
c
e
m

b
e
r 

1
4, 2

0
25

 

R
e
v
is

e
d

: Ja
n

u
a
ry 1

5
, 2

0
26

 

A
c
c
e
p

te
d

: F
e
b

ru
a
ry 1

7, 2
0
26

 

P
u

b
lis

h
e
d

: M
a
rc

h 0
5
, 2

0
26

 

   

 
INTRODUCTION   

 

Indonesian shrimp culture has experienced rapid growth, with national production reaching 851.6 thousand tons in 2020 

(KKP, 2022). The government has planned to increase shrimp production to 2 million tons by 2024. Among cultivated 

species, the whiteleg shrimp (Litopenaeus vannamei) is the dominant commodity, accounting for approximately 65% of 

total national production (Purnomo et al., 2018; Palupi et al., 2022; 2023). However, increasing shrimp production is 

currently hindered by the emergence of infectious myonecrosis virus (IMNV ; Baladrat et al., 2022). Infectious 

myonecrosis virus was first reported in Brazil in 2002 (Miller and Zachary, 2017), followed by its detection in Indonesia 

in 2006 (Naim et al., 2014). The IMNV outbreak in Indonesia was attributed to the import of whiteleg shrimp from 

Brazil. The entry of whiteleg shrimp in Indonesia began at the end of 1999 (Sugama et al., 2006). Infectious myonecrosis 

virus is a double-stranded RNA virus that belongs to the family Totiviridae (Arulmoorthy et al., 2020). In early 2006, 

IMNV occurred during the 70-90-day period of shrimp rearing (Sunarto and Naim, 2016). Infectious myonecrosis virus 

outbreaks typically occur between days 30 and 90 of the culture period, often leading to cumulative mortality rates of up 

to 70%. Beyond direct stock losses, the infection severely compromises production efficiency by increasing the feed 

conversion ratio (FCR) from a baseline of 1.5 to as high as 4.4, thereby causing significant economic losses (Lightner et 

al., 2004; Larasati et al., 2021). 
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