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Physiology of Systemic Insecticide - induced Susceptibility-of
Bhendi Plants to Aphis gessypii G. and Amrasca. devastans(1).)
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ABSTRACT

The am:nlil:;nmn ‘of phorate through soil resifted in the resurgence of aphids and
jassids when the 1oxicity of the chemical vanished. Aphid resurgence was noticed . from
seventh week and the maximum reached during the eighth week alter sowing and the
jassid reswrgence was delayed by a week. The aphid size was increased on traated plents
when the toxicity was over and the size could bs related to population build-up.: “The
pest {lare<sp was due to slteration in _the physiology of plants by the enhanced supply
was associated with increase in ammnnlnnul
nitrogen, potassium and decrease in carbohydrates and calcium contents. which ssemed to

of phosphorus fram  the  insecticide.

be favourable for aphids and jassids,

INTRODUCTION

From the arrival of the initially
infesting alatae to the breakdown of
of infestation, the host plant plays a
key role in influencing the buildup of
aphid population. The reproduction
in aphid is primarily = controlled by the
kind of nutrition provided by the host
plant. The change in host condition
is brought about by various factors in-
cluding application of insecticides.
The systemic  insecticides ~as a
group of endotherapeutic chemi-
cals, which have been found to serve
as ““insurance application’ against the
upsurge of pest ~populations have
brought unforeseen ‘problems by indu-
cing the susceptibility of the plants
after the toxic effect vanishes.

Instances of increased pest infest-
“ations, when the chemicals lost theis

This

of the plant for the

toxic effects have been reported by
Pradhan, et -all. (1960 ), Jotwani
et al. (1966),  Shanks (1966 )
and Sithanantham (1968). Ripper
(1956 ) also cited examples of organic
insecticides causing increases in arth-
ropod populations, In the present
paper, influence of the systemic insec-
ticide, phorate in altering the physio-
logy of bhendi plants- favourablé to the
development of Aphis gessypii G. and
Amrasca devastans (D) is reported.

MATERIALS AND METHODS

Phorate granules were applied to
soil at. 0.5 and 1.0 Ib, a.i./acre con-

centrations to bhendi plants in field.

Leaf samples of 50 days old plants
were taken to assess the nutrient status
insects induced by
«nsecticide treatment, Moisture con-
tent was estimated by drying the leaf
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TABLE 1, Influance of phorate treatment on the contents of moisture, carbohydrates and minerals in

bhendi

!_E Phorate

'E‘ 0.5 1b B 1.01b

b _ Parcentage = Parcentage

® [ {+or =] @ (4 or—)

-2 ] Increase or ? Increase or

= 2 decrease over E decrease over

= control cantrol
Moisture " 82,87 85.4 3.39 84.3 2.05
Carbohydrates 16.53 15.75 —4,72 14.50 =12.28°
Total nitrogen 3.11 3.35 7.72 218  —29.58
Ammuoniacal nitrogen 0.065 0078 2154 0,078 20,00
Phosphorus” 0.86 083 —3.49 ‘0,83 —3,49
Calgium 3,88 2.90 —25.26 3.39 —1263
Magnesium 2.90 1.74 ~130 107  —465
Potassium 3.26 4.14 26.99 4.28 31.29

samples at 105,C. Estimations of car- .

bohydrates, ‘phosphorus, calcium and
magnesium were made by colorimetry
[Sm‘npgyi* 1952: Jackson, 1967) and
potassium by flame photometry. Total
nitrogen was estimated by the method
described by Humphries (1956) and
ammoniacal nitrogen. by the method
suggested by Pregl (1945).

RESULTS AND DISCUSSION

1. Resurgence of pest populations:

In the treated plants resurgence of
aphid population could be noticed from
the seventh week after sowing, the
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maximum reaching during the eighth
week. When the dose was increased
to 1.0 1b/acre, significant increase in
the population of aphids could be seen
and the trend of resurgence was main-
tained throughout the crop, though the
population dwindled gradually due to
maturity of crop. Increase in the
number of jassid nymphs on plants
treated with phorate was observed from
the eighth week stage, and consider-
able increase in the resurgence of
population was seen during the ninth
and tenth weeks.

The increase in population of
insects on plants treated with systemic
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insecticides after loosing their toxicity
has also been reported. in Liaphis
erysimi (Pradhan, Jotwani and Sarup,
1960), Aphis gossypii (Sithanantham,
1968) and Amrasca devosians (Jotwani
et al,, 1966; Sithanantham, 1968). The
break-down products after losing
toxic effects apparently after the
physiological conditions of the plant
more favourable for insects. This is
due to the indirect influence of the
insecticides through ‘the host plant
(Ripper, 1956) and is not certainly cue
to the direct effect on their predators,
because the predator movement was
not restricted.

ii) Size of Insects:

The aphids collected at random
from the treated and untreated plants
were measured for their size in order
to relate the influence of altered
physiology of plant on aphid size and
resurgence, The length of the insect
measured from the vertex to the caudal
end and its maximum breadth at abdo-
minal region were markedly higher
with the aphids collected from treated
plants in contrast to those on untreated
plants. The aphids measured on an
average 122 x 0.69 and 1.17 x 0.68
mm in phorate treated plants at the
dosage of 0.5 and 1 1b [acre respecti-
vely, as against 1.20 x 0.59 mm in the
case of control.

Aphids which were robust and
heavy in weight have been observed
by Sithanantham (1968) on cotton
plants treated with systemic insec-
ticides. _
the vigour of the host plants (Auclair,
1967). The systemic insecticide-treated
plants were observed to be more

The aphid growth varied with
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vigorous and nutritionally favourable
and hence the increased populatmn of
aphids may be due 1o Bnhﬁnced repm-
duction of aphids of greatersize. : The
association between size of aphlds on
the one hand, and their reproduction
and population on the other was
observed bv several earlier workers.

iii) . Nutritional conditions of host
plants.

The treated plants contained more.
of mmsture ammoniacal nitrogen, and
potassium contents, and’ less. of car-
bohydrates, calcium and magnesium.
The total phosphorus content did not
show much variation (Table 7).

The susceptibility of bhendi plants
treated with phorate was due to change:
in the nutritional conditions for the
pests. The increased moisture per-
centage may lead to increased turgor
pressure of the plant facilitating easy
feeding by the sucking.insects. In-
creased moisture content was found to
favour Aphis fabae Scop. (House,
1961) and Bemesia rtahaci ‘Genn.
(Raghuraman, 1968). The slightly in-
creased moisture content of the plants
treated with phorate might - have
facilitated the aphids and jassids for
easy feeding. The total ammoniacal
nitrogen and its proportion to total
nitrogen were greater in the treated
plants which were apparently preferred
by tbe insects. Though increased
nitrogen content has been reported to
be favouring aphids by several workers,
the present studies indicated varied

‘preference of the .insects for the

ammoniacal form of nitrogen rather
than total nitrogen. Higher contents
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of-ammoniacal nitrogen found in the
treated plants: might also enhance the
contents of amino-acids, which may be
preferred bv aohids and- iassids.

' Inougn sugars act as pnhagostimu-
lants for aphids and jassids, high con-
centration was reported to be detri-
mental in several phytdphagous insects.
Hence, _the lower sugar contents
observed in phorate treated plants may
be favourable to the insects.

Fnosphorus plays a major role in
various enzymatic reactions in car
bohydrate metabolism including inter-
conversion of carbohydrates and lin-
providing respiratory energy for the
chemical reduction of nitrates. The
enhanced activity of phﬂsphmus made
available from the . insecticides as has
been observed by El-Kadi er al
(1964 ) may be associated with
increased ammoniacal nitrogen and
potassium. Aphids like A. rimieis
Linn. (Davidson, 1925) and Macrosi-
~hum pisi Kalt. (Barker and Tauber,
1951) were favoured by high potassium
supply to plants. Similar effect was
' noticed for A. gossypii by Jayaraj and
Venugopal (1964). This lends support
to the present study that plants har-
bouring more insects had . higher
potassium content,

The treated plants had invariably
low -amount of calcium, Potassium
had inverse effect on calcium content.
Potassium exhibited certain amount of
antagonism to calcium uptake [ Thanda-
pani, 1968). Whenever phosphorus
level was favourable for potassium up-
take and accumulation, calcium con-
tent was minimised. Since calcium is
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required for strengthening cell wali
decrease in its content will make the
plants vulnerable for stylet penetratior
as in the case of M. Persicae (FI
Tigani, 1962).

Fennah (1951 ) stressed correlatior
between feeding activity of homop:
terans and metabolic activity of the
plant. The rise and fall in soluble
nutrients govern acceptability, but it i
again possible that this fluctuation ir
plant sap constitution is but a reflectior
of deep-seated chemical changes at‘the
cellular level of plant tissues, 2
chemical change brought about by
enhanced supply of phosphorus ~from
the insecticide made bhendi plants
more susceptible after the toxic effects
were over.

Aphid resurgence was noticec
earlier when compared to jassids or
treated plants. This could be ex
plained first on the basis of differentia
biology. The aphids with partheno-
genetic reproduction coupled witl
short developmental period and higt
fecundity are able to build up popula-
tion at higher rate than jassids.

Secondly the discriminatory powel
vested in the jassids helps them tc
change to more favourable plants,
whereas in aphids once the alatae laic
their nymphs at the time, when the
condition was acceptable, the multi-
plication of aphids continues unti
adverse effects set in.
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