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Monocrotophos (MCP) and glyphosate (GLY) are used as 
insecƟcides� and� herbicides� in� agricultural� Įelds.� Our� study�
aims�to�know�the�toxic�eīect�of� these�two�chemicals�at�sub-
lethal� concentraƟons� on� adult� �nabas� testudineus� (Walking�
perch).�We�observed�alteraƟons� in� the�structure�of� gonad�&�
liver,� spawning� performance,� body� structure,� and� feeding�
behaviour�of��nabas�on�this�two-chemical�exposure.
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a r T I C l e  I N F o a B S T r a C T

INTroduCTIoN
The increasing demand for agricultural products and 
the� resultant� commercializaƟon� of� agriculture� have�
induced�a�rising�use�of�agrochemicals� in�India.�The�shiŌ�
of agriculture management strategies to the mode of 
agribusiness� emphasized� risk� management� as� one� of�
the major challenges in agriculture and allied sectors. 
Today,�many�aquaƟc�environments�around�the�world�are�
aīected�by� contaminants� from�anthropologic� acƟviƟes,�

mainly� agricultural� pracƟces� in� which� pesƟcides� are�
used indiscriminately. Their indiscriminate use might 
endanger�aquaƟc�ecosystems,�which�are�in�proximity�to�
agricultural� Įelds.� Fish� are� a� good� experimental� model�
for�toxicological�studies�as�they�are�relaƟvely�sensiƟve�to�
changes in their surrounding environment including an 
increase�in�polluƟon.�The�MCP,�an�insecƟcide,�and�GLY,�a�
herbicide�are�widely�used�in�Odisha,�India.�MCP�controls�
a range of pests from aphids to caterpillars, mites, moths, 
stem�borers,�and�locusts�on�various�crops�such�as�coƩon,�
rice,�and�sugarcane.�GLY�became� the�most�widely�used�
herbicide�worldwide�with�the�introducƟon�of�geneƟcally�
modiĮed�(GM)�glyphosate-resistant�(GR)�crops.�[1]��long�
with� agricultural� Įelds,� glyphosate-based� formulas� are�
also�applied�to�control�aquaƟc�weeds,�[2,�3]�parƟcularly�
invasive species e.g., common reed (Phragmites australis) 
in the eastern United States. [4] Anabas testudineus is a 
very�important�candidate�species�for�diversiĮcaƟon�and�
playing� a�major� role� in� aquaculture�producƟon� in� rural�
areas� of� the� Indian� sub-conƟnent.� [5,� 6]� It� has� a� wide�
range�of�geographical�distribuƟon�due�to�its�excepƟonal�
physiological� adaptaƟon� and� air-breathing� habit.� [7,� 8]�
InformaƟon�about�the�adverse�eīects�of�agrochemicals�
on��nabas� testudineus�was� limited.� So,� our� study� aims�
to�know�the�toxic�eīect�of�two�agrochemicals�(MCP�and�
GLY)�at�various�sub-lethal�concentraƟons�in�commercially�
important�Įsh��nabas�testudineus.
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CaSe rePorTS
In�this�study,�the�adult��nabas�testudineus�were�exposed�
to�MCP�and�GLY�to�know�their�toxic�eīect.�Here�the�adult�
Įsh� were� acclimaƟzed� for� a� week� aŌer� collecƟon� and�
then�exposed�to�3�sub-lethal�concentraƟons�of�MCP,�3.5�
ppm� (1/30th� of� LC50),� 5.3� ppm� (1/20th� of� LC50),� and�
10.6�ppm�(1/10th�of�LC50)�and�GLY,�2.6�ppm�(1/30th�of�
LC50),�3.9�ppm�(1/20th�of�LC50),�and�7.8�ppm�(1/10th�of�
LC50)�for�45�days.�[9]�One�group�was�kept�as�the�control�
without� any� treatment.� The� toxicity� tests� were� carried�
out�in�duplicate.�Here�a�renewal�technique�was�adopted�
in�which�the�test�soluƟons�were�renewed�with�the�same�
concentraƟon�once�every�24�hours.[10]�

Body� deformity� (bending)� in� the� caudal� porƟon� was�
found� in� both�male� and� female� Įsh� in� the� higher� sub-
lethal�concentraƟons�of�MCP�treated�groups�(Fig.�1.),�but�
not�found�in�GLY�treated�groups.�Bending�in�Įsh�may�be�
due to lack of vitamin C content because Vitamin C helps 
in collagen synthesis and Collagen holds muscles, bones, 
and�other�Ɵssues�together.

Histological�study�of�tesƟs,�ovary,�and�liver�of��nabas�was�
studied�in�chemical�exposed�&�control�groups.��lteraƟon�
in�a�histological�structure�like�the�disrupƟon�of�follicular�
wall,�decreased�vitellogenesis,�and�atresia�was�found� in�
both MCP and GLY treated ovary (Fig. 2.). The rupture in 
seminiferous� tubules�and�clumping�of� spermaƟds�were�
observed�in�the�tesƟs�of��.�testudineus,�when�exposed�to�
both�MCP�&�GLY�(Fig.�2.).

DiluƟon� of� the� sinusoid,� inĮltraƟon� of� leukocytes,� and�
vacuolaƟon�were�observed�in�the�liver�of��nabas,�when�
exposed�to�MCP�and�diluƟon�of�the�sinusoid�&�alteraƟon�
in�Ɵssue�architecture� in�case�of�GLY�exposure�at�higher�
sub-lethal�concentraƟons�(Fig.�3).�ReducƟon�in�spawning�
performance�(FerƟlizaƟon�and�hatching�rate)�was�noƟced�
in�both�MCP�and�GLY�treated�groups�(Fig.�4.).�FerƟlizaƟon�
rate�was� found� 62%� and� 92%� at� higher� concentraƟons 
of� MCP� and� GLY� treated� Įsh� respecƟvely,� but� it� was 
100%� in� the� case� of� control� groups.� The� hatching� rate 
was�15%�and�60%�at�higher�concentraƟons�of�MCP�and� 
GLY� treated�Įsh,� but� it�was�90%� in� the� control� groups.� 
Less� food� was� taken� by� Įsh� at� a� higher� sub-lethal� 
concentraƟon�of�MCP,�but� in� the�case�of�GLY�exposure, 
Įsh�took�food�properly.

dISCuSSIoN
Ovarian damage like decreased vitellogenesis and 
oocyte� atresia� was� earlier� reported� in� female� Channa�
punctatus� aŌer� exposure� to� MCP,� [9]� which� showed�
similarity� with� our� results.� DisrupƟon� of� follicular� wall,�
decreased� vitellogenesis,� and� atresia� was� observed�
in� �nabas� on�exposure� to�MCP� and�GLY� for� 30� and� 45�
days.�[11,�12]�Haider�and�Upadhyaya�had�found�reduced�
gonad� weights� and� vitellogenesis� in� female� striped�
caƞish� (Mystus� viƩatus)� aŌer� 12�weeks� of� exposure� to�
four� diīerent� organophosphates� (malathion,� birlane,�
gardona,� and� phosdrin).� [13]� The� concentraƟon-
dependent�decrease� in�GSI� and�altered� tesƟs� structure�
was� reported� in� Xiphophorus� maculatus� on� 28� days� of�
exposure� to�nonylphenol.� [14]� The� tesƟs�and�ovary�are�
major�reproducƟve�organs�of�Įsh.�TesƟs�provides�sperm�
and�the�ovary�produces�oocyte�for�ferƟlizaƟon.�So�these�
two�chemicals�aīected�the�reproducƟon�of�Įsh.

Glycogen� vacuolaƟon,� faƩy� inĮltraƟon,� hemosiderosis,�
and�congested�central�vein�at�a�concentraƟon�of�1.9�to�
9�mg/L�and�severe�inĮltraƟon�of�leukocytes,�pyknoƟc�&�
hepaƟc� necrosis� at� concentraƟons� of� 21� and� 45� mg/L�
of�GLY�were�found�in�the�liver�of��frican�caƞish,�Clarias�
gariepinus.[15]�The�liver�has�a�wide�range�of�funcƟons�like�
detoxiĮcaƟon,�protein�synthesis,�digesƟon,�and�excreƟon.�
It�is�also�a�part�of�the�reproducƟon�of�Įsh�as�it�helps�in�
the�synthesis�of�vitellogenin�which�is�taken�up�by�oocytes�
during vitellogenesis.[16]� This� study� showed� a� decrease�
in� ferƟlizaƟon� and� hatching� rate� in� both� chemical�
exposure�groups.�Earlier� studies�on�diverse�Įsh� species�
have� reported� idenƟcal� results.� Reduced� fecundity� and�
hatchability�were� found� in� the� zebraĮsh�when�exposed�
to an organophosphate, dimethoate.[17]�Low�ferƟlizaƟon�
and�hatching�rates�lead�to�a�decrease�in�overall�oīspring�
producƟon.� Thus,� MCP� has� a� more� adverse� eīect� on�
spawning� performance� than� GLY� exposure� and� could�
signiĮcantly� inŇuence� the� reproducing� capability�of� the�
Įsh.

This� study� concluded� that� MCP� adversely� aīected�
feeding� behavior,� but� GLY� did� not� aīect� the� feeding�
behavior�of��.�testudineus.�But,�Giaquinto�et�al.�observed�
a�decrease�in�food�consumpƟon�in�the�case�of�Piaractus�
mesopotamicus�when�exposed�to�the�glyphosate-based�
herbicide.[18]
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CoNCluSIoN
It� is� the� principal� report�on� the�eīect�of�MCP�and�GLY�
openness�on� spawning�performance,� liver,� and�gonadal�
structure� of� �nabas� testudineus.� The� MCP� addiƟonally�
inŇuenced�body�structure�and�feeding�behaviour.�So�these�
two� agrochemicals� eventually� unfavourably� inŇuenced�
Įsh�wellbeing.�Subsequently,�the�uƟlizaƟon�of�pesƟcides�
ought� to� be� directed� and� its� controlled� applicaƟon� in�
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