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SUMMARY

The present study puts on record the mass mortality of fish at a fish farm in Punjab due to ignorant use of pesticide. The samples of fish

(flesh, gills, liver, and kidney) and fish pond water were analyzed for the presence of pesticide residues using multiple residue analysis

methodology. Gas chromatographic analysis of samples revealed the presence of lambda-cyhalothrin pesticide residues in fish gills (29.2ng/g) and

pond water (11.7ng/g) samples. These residues were further confirmed on gas chromatograph-mass spectrometer. Personal communication with

the fish farmer revealed ignorant use of this insecticide at very high concentration in the fish pond for algae control. Residue levels of lambda-

cyhalothrin in fish liver, flesh and kidney were below the detectable limits (10ng/g). But the presence of insecticide in fish gills and water samples

confirmed the mortality due to use of lambda-cyhalothrin which is considered to be highly toxic to aquatic life.
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Pesticides are substances used to control pests

including insects, aquatic weeds, plant diseases and aquatic

snails. Certain pesticides are applied directly to the water

in aquaculture ponds to control weeds and algae and to

eliminate fish and invertebrates. Pesticides have been found

to be highly toxic not only to fish but also to the other

organisms, which constitute the aquatic food chain. Fish

and aquatic animals are exposed to pesticides in three

primary ways (1) dermally, direct absorption through the

skin by swimming in pesticide-contaminated water, (2)

breathing, by direct uptake of pesticides through the gills

during respiration, and (3) orally, by drinking pesticide-

contaminated water or feeding on pesticide-contaminated

prey. Further, pesticide can reach in the water bodies

through direct surface runoff, leaching, careless disposal

of empty containers, equipment washings etc. (Campos

et al., 2005). Fishes are particularly sensitive to the

environmental contamination of water. Hence, the

pollutants such as pesticides may significantly damage

certain physiological and biochemical processes that can

cause serious impairment to health status of fish.

A case was presented to the Pesticide Residue

Analysis Laboratory, School of Public Health and

Zoonoses, GADVASU, Ludhiana in the month of January

2016 by a fish farmer who had used pesticide for the algae

control in fish farm. The farmer claimed that the pesticide

was mixed with sufficient quantity of water and then

sprayed uniformly in the farm using wooden boat during

evening hours of the day. Next day morning, when farmer

visited the farm he was surprised to see the huge morality

of fish. We noted the full history of the incident and the

farmer was advised to bring the samples of fish and pond

water for testing. The farmer was also told to bring the

container of the used pesticide.

On the same day, farmer brought two samples of

each fish (Labeo rohita; Rohu) of about 6 months of age

and pond water. Fish were dissected and samples of liver,

kidney, gill and flesh were taken for analysis. All samples

were processed in the laboratory and subjected to the

multiple residue methodology for pesticides extraction

including organochlorine (OCPs) like DDT, HCH, aldrin,

endosulfan, heptachlor, fipronil, dieldrin; organophosphates

(OPs) including chlorpyrifos, quinalfos, ethion, malathion,

and synthetic pyrethroids (SPs) like cypermethrin, lambda-

cyhalothrin, permethrin, deltamethrin. The extraction and

clean-up of fish samples and sediments was carried out

by the method as described by Tanabe et al. (1994) with

slight modifications using acetone and hexane (1:1) mixture

for extraction and florisil was used for clean-up of the

samples. However, water samples were extracted as per

the methodology described by Hernandez et al. (1993)

with slight modifications using liquid-liquid partitioning.

Later, cleaned sample was concentrated using a rotary

evaporator at 40°C until dry and the final reconstitution

was carried out in 3 ml of n-hexane-acetone (1:1) mixture.

Estimation of pesticide residues was done using gas

chromatograph (GC) equipped with electron capture

Haryana Vet. (June, 2016) 55 (1), 100-102 Short Communication



101

detector (Bedi et al., 2015). Calibration curves for all

standards of OCPs, OPs and SPs were drawn for the

concentration vs. area of the peak and the correlation

coefficients (r2) were determined which were found to be

nearly 0.99. The limit of detection (LOD) of OCPs and

pyrethroid residues varied from 10-20ng/g, while it ranged

from 20-30ng/g for OPs.

The gas chromatographic analysis indicated the

presence of residues of lambda-cyhalothrin pesticide in

gills samples of fish and traces of lambda-cyhalothrin were

also detected in fish farm water samples. In gills

concentration of lambda-cyhalothrin was detected at an

average level of 29.2ng/g (Fig. 1). Further, traces of its

residues were detected in liver and muscle samples also,

however, in kidney its residues were below LOD. Fish

pond water sample was found to be contaminated at an

average level of 11.7ng/g with lambda-cyhalothrin.

Detailed investigation revealed that last year this

fish pond was contaminated with algae growth and the

farmer was suggested to use lambda-cyhalothrin for algae

control. Farmer claimed that after using lambda-cyhalothrin

(2.5%) solution the algae was destroyed in fish pond. This

year again fish pond water was contaminated with algae

and farmer bought lambda-cyhalothrin from local market.

Farmer reported that he demanded the same pesticide

from pesticide dealer but was given same pesticide of

different manufacturer. He was told to apply it in a same

way as he did in the previous year. The farmer considered

it to be of same concentration and applied as such. The

packaging of used pesticide revealed to contain lambda-

cyhalothrin (5%) i.e., double of that which was used in

the previous year. Due to double concentration of pesticide

used, the disaster might have happened and the farmer

suffered huge economic losses in terms of heavy mortality

of fish. Our hypothesis of cyhalothrin toxicity is well

evidenced by the presence of lambda-cyhalothrin residues

in gills of fish samples and water samples from pond. As

lambda-cyhalothrin is not a registered algicide, its application

by the farmer shows ignorance in the farming community

including agricultural service providers about its use.

Lambda-cyhalothrin is one of the commonly used

pesticide in India especially Punjab and is easily available

in the market under different trade names with varying

concentrations. This pesticide is extremely toxic to fish

aquatic organisms with LC
50 

value of 210ng/l (He et al.,

2008). Accumulation studies conducted under laboratory

conditions with constant concentration showed rapid uptake

in fish. Moreover, toxicity tests conducted at levels of

lambda-cyhalothrin residues detected in water or sediment

indicate potential for effects on aquatic organisms including

fish and amphipods (Maund et al., 1998; Weston et al.,

2004; Amweg et al., 2006; Gu et al., 2007; He et al.,

2008). In addition, pesticides affect specific vital organs

such as liver, gills and kidney. Different degrees of

pesticides accumulate in various tissues such as gills and

kidney. Fish may accumulate pesticides by absorption

through gills. It has been observed that the concentration

of pesticides in gills reflect the concentration of pesticides

in water in which fish species live (Napit, 2013) which

may be the reason for occurrence of higher residues in

the present study.

In conclusion, it can be interpreted that farmers may

suffer huge economic losses due to ignorant use of

pesticides. Therefore, it is recommended that farmers

should always take experts advice prior to using a pesticide.

Algal growth in fish ponds usually occurs due to less depth

Fig. 1. Gas chromatograph depicting the presence of lambda-cyhalothrin in fish gills and water sample.
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of pond, excessive feeding and manure/fertilizer
application. Initially farmers should stress on biological and
mechanical methods for algal control and should stick to
best management practices. Moreover, while preparing
the pesticides for application, one should ensure correct
and adequate mixing. After use, the spray equipments
should not be washed in ponds or rivers. Store and dispose
off unused chemicals and their containers according to
the instructions on the label and avoid pesticide drift into
non -target areas. Application of pesticides during wet,
windy weather might promote runoff to non-target streams
or ponds.
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