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ABSTRACT

This study evaluates the insecticidal potential of three locally available, less utilized plants viz. Ipomea
fistulosa, Annona reticulata and Polygonum hydropiper. Leaf extracts of these were evaluated against four
insect pests of black gram viz. Aphis craccivora, Apion clavipes, Maruca vitrata and Omiodes indicata. The
results revealed that these extracts had both antifeedant activity and lethal effect. Extracts of I fistulosa

and A. reticulata were more effective.
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The North Eastern part of India including Assam is
very rich in biodiversity. The tribal people and some
of the rural folks of this region have developed the
knowledge system of utilization of the plant resources
to manage the insect pests (Barman et al., 2014; Deka
et al., 2006). At present to protect the crops from the
insect pests heavy use of pesticide is advocated but
these often leads to hazards to plants and animals
including man. Ecofriendly IPM revolves in and around
the use of plant leaf extracts because these extracts
are ecofriendly. The black gram (Vigna mungo L.) is
affected by a number of insect pests in the field at all
stages of growth. Information on efficacy of botanicals
against insect pests of black gram is very little. Hence,
this study on the efficacy of the leaf extracts of Annona
reticulata, Ipomea fistulosa and Polygonum hydropiper
leading to data on the residual and direct mortality of
the four selected insect pests viz. Aphis craccivora,
Apion clavipes, Maruca vitrata and Omiodes indicata.

MATERIALS AND METHODS

The experiment was carried out in a field located in
the Village Dehar Kuriha in the District Kamrup (Rural)
of Assam (26.3303°N, 91.5148°E) during September to
November, 2016 and September to November, 2017. It
was seen that some people cultivate the local variety of
black gram called “Saonia mah” in paddy nursery just
before few days of transplantation of rice. When the rice
plant gets transplanted, only the black gram remains
and thereby a mixed and sequential cropping is done
which helps to fertilize the nursery field naturally by

the roots of the black gram. Such a plot was used for
the experiment where no chemical fertilizer, pesticide
or irrigation was practiced. The experiment was laid
out in a randomized block design with 4 treatments and
5 replications. The field was divided into 5 plots and
each of these subdivided into 4 blocks (4x 5 m each).
The treatments were- T, = Leaf extract of A. reticulata,
T, = Leaf extract of /. fistulosa, T,= Leaf extract of P.
hydropiper and T, = Control, untreated. For extract
preparation, the plants were collected locally with
fresh leaves, 1 kg each, and surface dried in sun shade.
These dried leaves were ground by electric grinder, then
soaked in 5 | of water for 72 hr at room temperature.
Then it was filtered through muslin cloth to get aqueous
filtrate (Centre for Indian Knowledge system, 2011).

The efficacy of the extracts was tested for residual
and direct mortality of the selected insect pests. For
residual mortality test, the plots were sprayed with 1
I/ replication of the three extracts (@1 kg/ 5 I) by a
sprayer, ensuring uniform coverage of the area and thus
five replications were treated by each leaf extract. The
field spray was done in 38" standard week, after 35 days
from sowing. Data were taken from five plants from
each replication by visual counting of A. craccivora,
A. clavipes, M. vitrata and O. indicata, before 24 hr
of spray, after 24 and after 48 hr. For direct mortality,
10 individuals of A. clavipes and of O. indicata were
collected from the untreated field manually; these
refrigerated for 10 min and immobilized before treating
them with 1 ml solution (concentration@1 kg/ 51) by
applying on the dorsal surface of the thorax using
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capillary tube. Then the insects were transferred to 9
cm dia plastic container. The experiment was replicated
five times and mortality observed after 24 and 48 hr of
treatment. Insects were examined daily and those that
do not move or respond to gentle touch were considered
dead. The data obtained were statistically analyzed, and
the mean reduction of the insect pests was calculated
following Fowler et al. (1998). The data obtained for
residual mortality and direct mortality were analyzed
in SPSS, version 24, and mean values compared by
ANOVA.

RESULTS AND DISCUSSION

The mortality data shown in Table 1 reveals that
extract of A. reticulata results in reducing A. clavipes
by 75.51%, A. craccivora by 94.21%, O. indicata by
92.59% and M. vitrata by 81.25% and in a significant
manner; these observations on A. reticulata agree with
those of Rosaiah (2001) that it is highly effective against
the aphids on bhendi. Ether extract of A. reticulata
leaf against cotton aphid A. gossypii at Tirupathi gave
88.81 to 90.06% reduction (Chitra et al., 1997). The
phytochemical screening of A. reticulata leaves revealed
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the presence of alkaloids, tannins, steroids, terpenoids
and coumarin (Rani, 2013); and these provide protection
against insect attacks and plant diseases (Nithya et al.,
2011). The leaf extract of 1. fistulosa with A. clavipes led
to 77.55% reduction and with A. craccivora by 95.04%,
O. indicata by 88.89% and M. vitrata by 87.50%. The
toxic effects of I fistulosa are known (Gupta et al., 2010);
it reduced the incidence of nematodes (Siddiqui et al.
1987), mosquitoes (Saxena and Sumithra, 1985) and
bruchids (Pandey et al.1976). Pandey (2015) also studied
on the mortality of Helicoverpa armigera larvae with leaf
extract of I fistulosa. The leaf extracts of P. hydropiper
also led to such significant reductions from 62.50 to
77.78% with the four pests; and Ayaz et al. (2016) studied
its chemical profiling and insecticidal properties.

After 48 hr the effect of A. reticulata on A. clavipes
was 94.87% mortality and in O. indicata it was 97.14%,
with I fistulosa it was 94.87%, in O. indicata it was
97.14%; and with P. hydropiper, on A. clavipes, it was
64.10% and in O.indicata by 60.00% (Table 1); thus
A. reticulata and 1. fistulosa leaf extract resulted high
in mortality in comparison to P. hydropiper. In a field
experiment of Karkar, Korat and Dabhi (2014) observed

Table 1. Effect of leaf extracts on mortality of the selected insect pests

Treatment Insect pests Before 24 hr  After 24 hr  After 48 hr F P Mean %
reduction
Residual mortality
1 A. clavipes 10.2£ 1.79 3614 2.4+ 0.55 55.125* 0.000 75.51
1 A. craccivora 26+ 1.87 7.2+ 0.84 1.4+ 055  551.244* 0.000 94.21
1 O. indicata 611 0.8+ 0.84 0.4+ 0.55 73.200* 0.000 92.59
1 M. vitrata 3.2+ 0.84 1.4+ 0.55 0.6+ 0.55 20.462* 0.000 81.25
2 A. clavipes 112+ 1.3 3.4+0.55 2.2+ 0.84  132.667* 0.000 77.55
2 A. craccivora 21.8+ 3.27 58+1.1 1.2+ 045  144.942* 0.000 95.04
2 O. indicata 7.2£0.84 1.6+ 0.89 0.6£0.55  105.444* 0.000 88.89
2 M. vitrata 2.6+ 0.55 0.6+ 0.55 0.4+ 0.55 24.667* 0.000 87.50
3 A. clavipes 94+1.14 4.6+ 0.55 3.2+ 0.84 68.957* 0.000 67.35
3 A. craccivora 21.2+2.59 8.4+ 1.67 6+1 95.390* 0.000 75.21
3 0. indicata 5.6+ 0.55 1.6+ 0.89 1.2+ 0.45 68.308* 0.000 77.78
3 M. vitrata 3.8+ 0.84 1.6+ 0.55 1.2+ 0.84 17.294* 0.000 62.50
4 A. clavipes 92+13 9.2+ 1.48 9.8+ 0.84 0.391 0.684 --
4 A. craccivora 25.6+ 2.88 24.8+1.92 242+ 3.77 0.282 0.759 --
4 O. indicata 5.8+ 0.84 5.6+1.14 5.4+ 1.14 0.182 0.836 -
4 M. vitrata 3+0.71 2.8+1.3 3.2+ 0.84 0.207 0.816 --
Direct mortality
1 A. clavipes 10+ 0 2.6+ 1.14 0.4+ 0.55 237.125 0.000 94.87
1 O. indicata 10+ 0 1.4+ 0.55 0.2+ 0.45 857.200 0.000 97.14
2 A. clavipes 10+ 0 1.8£0.84 0.4+ 0.55 403.400 0.000 94.87
2 O. indicata 10+ 0 1.4+ 0.55 0.2+ 0.45 857.200 0.000 97.14
3 A. clavipes 10+ 0 5+1 2.8+ 0.84 120.118 0.000 64.10
3 0. indicata 10+ 0 4.6+ 1.14 2.8+ 0.84 105.300 0.000 60.00
4 A. clavipes 10+ 0 8.6+ 0.55 7.8+ 0.84 18.600 0.000 -
4 O. indicata 10+ 0 8.2+ 0.84 71 20.118 0.000 --
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similar results with 7. fistulosa and A. reticulata against
insect pests infesting brinjal. Govindarajulu et al. (2015)
obtained 100% larvicidal activity of the leaf extracts of
A. reticulata against Aedes aegypti; also Nayak (2014)
reported similar larvicidal activity. Vanichpakorn et
al. (2014) tested the ethanol extracts of A. reticulata
seed and leaf for their toxicity and repellency against
Callosobruchus maculatus. Kalita and Hazarika
(2020) with Sitophilus oryzae and Callosobruchus
chinensis obtained adult mortality with leaf powder of
P. hydropiper; Ahad et al. (2007) also with P. hydropiper
observed such results; and against Tribolium castaneum
(Kundu etal., 2007) and C. chinensis (Mollah and Islam,
2005) such toxicity had been known. It is concluded
that the leaf extracts of A4. reticulata, I fistulosa and P.
hydropiper can be used against insect pests on black
gram.
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