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Ovicidal Effects of Some Chemicals on the White Rice

Lea'fhupp'er, Tettigella spectra (Dist.) and Red Cotton Bug,
Dysdercus cingulatus F.

K. GUNATHILAGARAJ and S. JAYARAJ?

The efficacy of eleven granular and six emulsion concentrates of insecticides was

evaluated on the egos of white rice leafhopper, Tertigella spectra. Carbofuran was found
1o be the most effective ovicide amang the granules, while quinalphos was least effective

ovicidally,

Foliar sprays of thiometon + endrin and thiometon were superior 1o other

emulsion concentrates while thiometon. thiometon -+ endrin and methyl demeton were

found to be better among the emulsion concentrates for use as soil drench. Phosphamidon

was the least effective emulsion concentrate as an avicide.

No appreciable ovicidal action eould be seen in the caze of 17 chemicals tested in

the dipping method on the eags of red cotton bug, Dysdercus cingulatus,

Susceptibility of insect eggs to in-
secticides has not been studied on any
insect pest of importance in this coun-
try, and resurgence of insect pests is
often due to the failure of chemicals to
kill the eggs. Studies were therefore
made on the effectiveness of certain
insecticides on the eggs of the white
jassid of rice, Tertigel//a spectra (Dist.)
and stainer bug of cotton, Dysdercus
cingulatus F. In the case of the former
species the eqggs are laid inside the leaf
tissues under the epidermis, and in the
latter they are deposited on or near the
plant. Placement of eggs within the
tissues of the host plant might prevent
the possibility of direct application of
insecticides, but the egg may still be
accessible to toxicants having fumigant
or systemic action. Hence insecticides
of different modes of entry and formu-
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lations were tested on the two test
insects.

MATERIALS AND METHODS

Mating paits of the white rice leaf-
hoppers were introduced into separate
cages on rice plants for two days for
oviposition and applied with insectici-
des. In all, eleven granular insectici-
des and six emulsion concentrates were
tested (Table I, I1). The granalar insec-
ticides were applied to the soil around
the plants in two doses of 20 and 2.5
kga.i.fha. The emulsion concentrates
were applied as sprays and through
irrigation water at 0.1, 0.05 and 0,025

. Y, concentrations at the rate of 250 ml

per pot, Each cancentration was repli-
cated four times and suitable controls
were also included. A& minimum of
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nine days was allowed for the hatching
of eggs, three days more than needed,
Counts were made on eggs which failed
to hatch by the end of nine days from
the date of application of insecticide
and were considered dead, Most of
the embryos which could not emerge
out after completing their development
inside the eggs were considered dead.
Some of the eggs did not show any
sign of development at all and they
were also counted as dead embryos.
The eggs from which the nymphs were
able to hatch and free themselves com-
pletely were counted as survivors.

TABLE 1. Effect of granular insecticides on the
cags of Tettigella spectra Distant

Mean of 4 obeervations

5. Insecticidos %
Mo, (Ko a./ha) Mortality
1. Phorate 2.0 61.5 (51.8)
- SR 25 73.6 (59.4)
3. Cnlorfenvinphos 2.0 B0.4 (45.3)
4. i 2.5 65.8 (54.2)
8. Carbofuran 2.0 96.1 (78.8)
B. s 2.5 87.2 (81.8)
7. Lindane 2.0 22.8 (28.5)
8. . 2.5 254 (30.3)
8. Fenthion 2.0 G4.3 (66.4)
10. " 2.5 73.6 (58.2)
11. Quinalphos 2.0 21.3 (27.5)
12, i 25 22.8 (28.5)
13. Fensulfothion 2.0 35.3 (37.6)
14, i 15 53.3 (46.9)
15. Disulfeton 2.0 34.7 (36.0)
16, v 2.5 46.8 (43.1)
17. Fenitrothion 2.0 441 (41.8)
18, " ' 2.5 52.6 (46.5)
19. Llindanc+Carbaryl 2.0 50.6 (45.4)
- 20. " 2.5 51.8 (46.1)
21. Endrin 2.0 44,8 (42.0)
22. ., 2.5 62,2 (46.2)
23. Control 4.8 (12.6)
C.0. (P=001) (11.50)

{(Figures in parenthesas represent arc sine
inversion values)
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Mass culturing of Dysdercus cin-
gulatus F.was done according to the
method of Geering (1956). .The bugs
were provided with fresh’ cotton, seeds
soaked in water periodically,  The
females oviposited in the pelridishes
containing moist filter paper and the
eggs were removed daily, The ovicidal
action of 17 chemicals (Table lli) on the
eggs was tested by the dipping method.
The eggs were taken in a cofiee filter
using camel hair brush and dipped in
chemicals at different concentrations,
viz, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0 8,
0.9 and 1.0%, for different times of 10,
30, 60, 90, 120, 150 and 180 seconds in

four replications and for the check the

eggs were dipped in distilied water,
The eggs were removed from the filter
to clean petri dishes and kept for eight
days for observations, forthe egg stage
of this insect lasts 4-7 days. Counts
were made on the eighth day of treat-
ment for the mortality of the eggs..

RESULTS AND DISCUSSION

1. Effect on rice white leafhopper
i) Toxicity of Granular Insecti-
cides: Of the eleven granular insecti-

cides applied through soil, only carbo-
furan showed high ovicidal action,
causing 96.1 and 97.2 per cent morta-
lity respectively at the doses of 2.0 and
2.5 kg a.i.[ha (Table 1). Efficient trans-
location in the plant is chiefly a func-
tion of water solubility of the compound
(Mitchell er al., 1960). Carbofuran is
water soluble to the extent of 700 ppm.
So the results on systemic ovicidal ac-
tion of carbofuran strongly indicate that
the chemical was translocated to'all the
plant parts readily {Donoso-Lopez and
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Grigaric, 1969) and was taken up by
the developing egg from the adjoining
leaf tissue. However, this finding is in
contrast with that of Donoso-Lopez and
Grigaric (1969) who observed that
when carbofuran granules were incorpo-
rated .as a pre-plant soil treatment at
rates from 0.25 to 1.00 Ib a.i./acre, it
resulted in mortality of only the adults
of the rice root weevil, Lissorhopirus
arzyophilus Kuschel but not of eggs.
It is possible that the root weevil egg

OVICIDAL EFFECTS OF INSECTICIDES

laid in the soil may be much hardy com-
pared to the leaf-hopper eaq laid inside
plant tissue. |t has been reported that
the homopteran eggs laid inside the
plant absorb moisture and that the tur-
gidity of plant is important for the egg
development- In view of these, the
possibility of penctration of systemic
insecticides into the eggs of T. specira
is much greater.

— e

Carbofuran is followed by phorate,

TABLE 11, Effect of emulsion concentrates of insecticides on the eggs of Tertigelfla spectra Distant
Mean of 4 observations

sl Treatments
No. Foliar spray Soil drench
1. Phosphamidon 0,19, ' 17.6 (24.8) 31.4 (33.9)
2. . 0.059%, 26.7 (31.0) 24.9 (29.9)
3. ’ 0.025%, 1.8 ( 7.4) 8.9 (17.3)
4. Methyl demeton 0.19, 45.0 (42.1) 86.4 (68.5)
5. 0,059, 35.8 (36.6) 80.2 (63.6)
6. 0.0259, 32.7 (34.1) 53.3 (9.64)
7. Dimethoate 0.1% 47.4 (43.5) 48.9 (44.4)
8. " 0,059 33.8 (35.5) 37.0 (37.4)
g. o 0.0259, 23.1 (28.7) 34.9 (36.2)
10. Dicrotophos 0.1% 35.3 (36.4) 74.2 {59.9)
o ; 0.05%, 12.1 (20.0) 68.4 (55.8)
12. ‘e 0.025%, 9.8 (17.9) 42.4 (40.6)
13. Thiometon 0.1% 56,7 (48.9) 87,3 (69.5)
14. i 0.05%; 32.7 (34.8) 81.5 (64.9)
15, " 0.025% 11.1 (18.7) 66.7 (54.8)
16. Thiometan <= endrin 0.1% 61.8 (51.8) 76.9 (61.5)
17. o 0.059, 32.1 (32.8) 0.1 (50.8)
18. . 0.025%, 12.8 (20.9) 389.6 (29.0)
19, Control 4.8 {12.6) 4.8 (12.8)
C. D. (P=0.01) (7.80) (2.34)

Figures in parentheses represeny arc sing inversion valees
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fenthion, chlorfenvinphos, fensulfothion,
endrin and lindane + carbaryl which
had medium ovicidal action (Table 1)-
Phorate is also a systemic goil insecti-
cide. If water solubility of The chemi-
cal is taken as the criterion for the ovi-
cidal action of the chemical in guestion,
lesser ovicidal action of phorate than
carbofuran might be due o lower water
solubility of phorate (85 ppm) compar-
ed to that of carbofuran (700 ppm) at
25°C. Eventhough phorate is fow water
soluble, it is metobolised within a few
hours to more soluble sulfoxide and
sulfone derivatives. So the systemic
ovicidal action of phorate may be ex-
plained that phorate and/or its metabo-
lites were translocated to all the plant
parts and were taken up by the deve!op-
ing eggs. A strong ovicidal effect of
phorate was reported by Saini and Cur-
komp (1967) on the eggs of six-spotted
leathopper, Macrosieles  fascifrons
{Stal.) in foliar, soil and vapour phase
applications. Disulfoton, lindane and
guinalphos are only very weak ovicides,
causing less than 35 per cent kil of
eggs (Table 1).

In the eggs treated with carbofuran,
it was observed that complete nymiphal
development occurred in the egas that
did not hatch,  The embrvo apparently
developed normally to the point of hat-

ching and then died. This was obvious

with all the effective chemicals used.
Smith (1252) observed a similar pheno«
menon with peach tree borer eggs trea-
ted with parathion. As in the case of
organophosphates, embryonic develop-
ment in carbamate-treated egas contin-
ues normally until just before eclosion
when death occurs (Chapman and
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Avens, 1948; Kerr and Brazzel, .1960;
Samy, 1964). It is possible that the

effect of carbofuran on the embryo of

white rice leafhopper follows the gene-

ral pattern of carbamate poisoning. -

ii) Toxicity of emulsion con-
centrates to the eggs: - Theemui-
sion concentrates of insecticides were
evaluated by follar and soil drench
applications for their ovicidal action.
Apparently, foliar application of syste-
mic insecticides did not seem to have
marked ovicidal action on the eggs of
white rice leafhopper. No chemical
was able to produce high ovicidal
action in this method of application
(Table 11). Only thiometon and thic-
meton + endrin had medium ovicidal
action. The remaining four emulsion
concentrates viz,, dimethoate, methyl
demeton, dicrotophos and phospha-
midon exhibited only very weak ovicidal
action, phosphamidon being the least
effective ovicide. '

In the soil drench, application of
insecticides, three emulsion concent-
rates, viz, thiometon, thiometon +
endrin and methyl demeton showed
high ovicidal action causing more than
75 per cent mortality of eggs. Medium
ovicidal aclion was recorded in the soil
drenching of dicrotophos, and dime-
thoate and phosphamidon were wesk
ovicides causing less than 50 per cent
mortality of eggs (Table I1),

Normally ovicidal effects of foliar
application may involve  ditect contact
and possibly some systemic effect.
Most of the rapidly absorbed systemic
insecticides are lipoid soluble and are
absorbed directly through the cuticle of
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the leaf (Mitchell e! a/., 1960). Since
the ‘emulsion concentrates tested in the
study are all systemics, the ovicidal
effect of these chemicals on Tertigells
spectra can largely be attributed to
systemic action followed by peneatration
through leaf. The fact that embryos of
T. spectra died without emerging would
indicate thart these chemicals must have
been absorbed by the eggs from the
surrounding aqueous medium. Here
again, the embryos developed normally
to the point of eclosion and then died.

TABLE I1l. Percentage mortality of cggs of
Dysdercus tingulatus treated with insecticides
at diiferent concentrations

Mean of 2B observations in'seven times of dipp-
ing and 4 replications

§.  Treatments Mean %,
No. (Mean of 10 concentrations mortality
from 0.1 to 1.09;

1. Phosphamidon 10.2 (15.18)

2. Endrin 8.0 (13.06)

2. Malathion 5.8 (10.14)

4. Dichlorvos 7.6 (12.44)

5. Fenitrothicn 5.2 ( 9.40)

6. Ethyl parathion 16.3 (21.68)

7. Methy| demeton 6.4 110.30)

€. Methy! parathion 6.6 (11.49)

9. Thiometon 7.5 (12.54)

10. Formothion 6.1 (10.13)
11. Fenthion 19.8 {25.44)
12, Dicrotophos 70.6 {14.82)
13. Dimethoate 8.7 (12.50G)
14, D.O.T.{W.P.) 8.9 (12.87)
16. D.D.T. (E.C.) 7.7 (12.31)
16. Caorbofuran 6.9 (12.14)
17. Endosulfan 4.6 ( 8.930)
18. Centrol G.5 (10.96)
C. D. (P=0.05) (1.52)

{Figures in parenthoses represent are sing invers-
ion values)
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Dimethoate, dicrotophos and phos-
phamidon did not have marked ovicidal
effect as has also been reported in the
case of the eggs of green lace wing,
Chrysopa carnes Stephens (Bartlett,
1964). Possibly, the eggs of white rics
leafhopper may not be susceptible to
these chemicals or the chemicals would
not have penetrated in sufficient toxic
quantities.

2. Effect on eggs of red cotton
bug

A perusal of the data presented in
Table Il would show the variation in
the effect of 17 different chemicals
tested each at ten concentrations on the
eggs of the red cotton bug. Surpri-
singly, none of them had any appreci-
able ovicidal action. Only four of the
seventeen chemicals showed very weak
ovicidal sction inflicting 10-209, mor-
tality at high concentrations, Fenthion
recorded the maximum of 19.8 per cent
mortality of eggs followed by ethyl
parathion (16.39,) (Table il1). But this
was in contrast to the earlier finding bv
Abo-El-Ghar (19€5) that fenthion was
ovicidally very effective on the egao
masses of Spodoprera littorelis F.
Ethy! parathion on the other hand was
found to have no ovicida! action on the
eggs of paddy stemborer,~sfong—with
difecion tReoend-istael, 18647
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