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TOXICITY OF SIX ORGANOPHOSPHORUS INSECTICIDES TO FISH

A, SREENIVASAN AND G. K. SWAMINATHAN
Fisheries Hydrobiological Research Station, Madras-10

ITH the increasing use of agrochemicals for TABLE 1

crop protection, the possible hazard to fish  Qqglity of the water in the bicassay of pesticides
In ponds and reservoirs also increases. The T

run-off water is also likely to contaminate Expf;g:e“ts Exp;?:gmtﬁ Experi-
rivers. During aerial spraying for the c_t::ntrol Parameters metasystox,  phospha- iﬁ?}
of hairy caterpillar with endrin, mortality of paratbion,  midon and il
fishes in wells has been reported. It was malathion nuvan

therefore felt necessary to determine the relative

a9 N T=5Qs N ) [ 0>
toxicity of insecticides to fish. A studyl was .cmperature®C... 25:7-19-9  28:5-28-8  10-5

Dissolved oxygen

already made of the toxicity of endrin to fish. mg./1:
In this note, the results of studies on the effect Initial .o 13°8-14-2 13:4-14-4 114
of organophosphorus insecticides to fish and Fipal .. 5+4- 8-2 6-8- 8.2 68
E ¢ d 1 t d Free COE mg.;l. . 11— 2.10 1«5 1'2
Lrog tadpoles are reporiea. _ Total aikalinity 43:5-91-0  47-2-66-8  68-1

Static, constant volume bioassays as described (CaCO; mg./l.)
by Doudoroff et al2 were performed. The pH . 120~ 745 7-1 7:0
experimental fish used were of size 25 to Hardness mg. /L. 64-96 « .

: . (CHCOE)

5-0 cm. generally except that C. mrigale and ) L )
‘L. fimbriatus were of size 1:0-2-0cm. (early
fry). The test animals were conditioned for TapLE II
A48 hours prior to use. 20 1. glass aquaria jars Active ingredients in the commercial preparations
-with 101, water were used in the biloassays. used
'Two early fry or one advanced fry per litre S T L
of water were used. The medium had the range Name of the
of composition indicated in Table I. The final insecticides as used Manufacturers Active ingredient
dissolved oxygen was not allowed to drop below 0 the tests e -
5-0mg./l. The median tﬂleran.ce 111::11:12 (TLim) Paramar-50 .. Hexamar 50% parathion
28 well as the lethal concentration killing 100%  Malamar-50 . . 50% malathion
of fish (LC,,,) were noted for the duration of Folido! E.605 .. Bayer _5% ethyl parathion
48 hours. The results are presenfed in Metasystex - y 25% matasystox
Table IIT. Th trati ¢ the chemicals Dimecron .. Ciba 100 % phosphamidon

able il he concentradons of ihe chemital>  Nuvan 100 EC N 100% DDVP :
used are furnished in Table 1I.

TABLE III
Toxicity of six-organophosphorus insecticides to certain species of fish
Species Paramar-50 %Ialztmﬂ r-50 DDV Metasystox __,_F olidol Dim ECI’GH__
tested TLm 1.C;5 TLm LCp; TLm  LCue TLm  LCye TLm LCy TLmL C

Cyprinus carpio 65 9:0 10:0 13-5 150 22+H §+0 185 .. vo 015 760

( Bangkok strain)
C. carpio (German) .. .. .o 8§:5 16-0 55 9.5 20-0- 30-0 .. . .o ‘e

, * 250
Tilapia massambica .. 4-0- 6+0- 8-3 10-0 3.0 G-8 [2.0- 2000 0-06 n-8 .. -
5+Q T+0 " 12-5
Cirrhina mrigala e b0 85 70 15:0  25-0- 35-0- 17-0 310 .. .o ‘e .o
300 40-0

Labeo fimbriatus Y 10-0 8-5 12:0 18:0 378 16-0 2856 .. - . .
Danso sp. . o . 13:5 140 e ‘o ‘e - - e .o ‘o
L.abeo roliita e  se .o 8:0 10-0 .o .o s ‘. .\ . . ..
Barbus machecola v 2+0 2B ‘o . . . . e . .. _
Frog tadpoles ce e - . .o 10+0 18-0 ‘o ‘e eo B0 .
Gambusia afiinis .o .. ‘e . .. . ‘o .- ‘e 0-] 02

e ]
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From the results, it is clear that folidol is
the most toxic among the organophosphorus
chemicals, the TLm 48 hours for Tilapia being
-6 ppm. ‘Dimocron’ (Phosphomidon) was the
least toxic, while DDVP and metasystox were
only less toxic than the phosphorothionates
(parathion and malathion). Schouwenburg
and Jackson® found that the TLm of Phosphami-
don to Cohe salmon was about 7-4 ppm which
value 1s very much lower than ours. Muncy
and Qlivert found a low TLm wvalue of 60
ppm for phosphamidon for red Crawfish, while
our values are high. They also found that
malathion upto 20 ppm was not toxic, whereas
for our fishes this dosage was quite lethal, The
values obtained by Henderson and Pickering®
for fathed minnows are nearly comparable
with our wvalues for parathion and malathion.
Lahav et alb in Israel obtained rather high
values for the toxicity of malathion and DDVPE
to carp. They found that upto 30 ppm of 50%
DDVP was not toxic to carp for 96 hours and
that the LC,,, for carg of malathion was
35 ppm. The TLm 48 hours wvalues for DDVP
and metasystox obtained by Kimura and Matida?
for common carp, goldfish and trout were less
than the values reported here by us. In fact
DDVP was found to be highly toxic by these
Japanese workers, whereas for their fish ethyl
parathion was not so toxic as recorded by us.
Pickering et al.3 however found as low as
0-01 ppm malathion to kill 409% of blue gills.
Carlson® also recorded similar low values—48 hr,
T1.m for blue gill sunfish being 0-14 ppm. Robeck
et al.’? determined the TLm 96 hr. of parathion
to bluegill 10 be 07 ppm.

There appears to be differential toxicity based
on species. With regard to parathion and
malathion, the difference was not much. DDVP
was 10 times more toxic to Tilapta than to
mrigal (48 hr. TLm being 30 ppm and
30-0 ppm respectively). It was also more toxic
to the German strain of carp than to the
Bangkok strain. Frog tadpoles, which resisted
550 ppm of phosphamidon succumbed to
18-0 ppm of DDVP. Since the toxicity of
DDVP -to more economic species such as
L. fimbriatus, C. mrigala and C. carpio 1s lower,
there is scope for the use of DDVP as a
selective fish toxicant. This is confirmed by
other workers!s also. It can also be used to
climinate frog tadpoles from fish nurseries.

Toxtcty of Six Organophosphorus Insecticides to Fish [W

Meyerll and Henderson et al.!2 thought that
malathion could be used as selective fish toxieant.
Qur data indicate that malathion i3 not
suitable for this role but that DDVP would be
a useful selective fish toxicant. The toxicity
of metasystox was high to the Bangkok strain of
common carp but less for other species. 300 ppm
of CaCl, (hardness of the medium 238 ppm) did
not reduce the toxicity of metasystox or of
parathion to fish. A slight increase in mortality
was noted. 300 ppm of MgSO,; (hardness 190
ppm) also did not reduce the toxicity of
parathion. pH wvalue upto 9:0 also did not
influence the toxicity. Handerson and Picker-
ingl4 also noted that hard water did not reduce
the toxicity of parathion or malathion fo fish.

In view of the fact that these organo-
phosphorous insecticides are easily and rapidly
decomposed in waterlo-14 (Holden, 1963), they
could be used for the eradication of unwanted
fish from ponds and lakes.

Our thanks are due to Mr. V. Ranganathan,
Deputy Director of Fisheries, for his unfailing
supply of experimental fish.
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