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Abstract

Cabbage is an important cruciferous vegetable, infested by many insect pests and diamondback moth,
Plutella xylostella and leaf webber, Crocidolomia binotalis Zeller are found to be predominant and
highly devastating in nature and thereby offer huge economic losses. In viewing the drawbacks of
conventional insecticides used to management, in vitro studies were attempted to find out the effect of
some newer generation insecticide molecules against these pests. Among insecticides evaluated,
Chlorantraniliprole 18.5% SC and Flubendiamide 39.5% SC up on exposure to short period, both larvae
of P. xylostella and C. binotalis stopped feeding and found completely controlled. Later, Spinosad 2.5%
SC @ 25 g a.i./ha, Emamectin Benzoate 5% SG @ 15 g a.i./ha and Fipronil 5% SC @ 750 g a.i./ ha were
joined in the lineage through reducing the population of these pests. When compared to DBM larvae,
these insecticides brought rapid and complete larval mortality of C. binotalis and this revealed their
maximum susceptibility.
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Introduction
Vegetables have been one of the major foods for human from time immemorial. Their
cultivation plays a significant role in economic prosperity of nation and they satisfied the
nutritional requirement of people. Cabbage (Brassica oleracea var. capitata L.) is one such
abundantly consumed commercial cruciferous vegetable crop, amenable to -cultivate
throughout the year. In India, its annual production was about 90,37,000 MT from an area of
3,99,000 ha M. Since it is a short duration crop, it is mainly cultivated in high altitude areas
and also in plains. But in both cases, they are known to be infested by many insect pests.
Among them, lepidopterans such as diamondback moth (DBM), Plutella xylostella (Linnaeus)
(Family: Plutellidae) and leaf webber, Crocidolomia binotalis Zeller (Family: Crambidae) are
found to be predominant and highly devastating in nature and thereby offer huge economic
losses. Both these pests are attack the crop through skeletonization of leaves, voracious
feeding on heads and remain on the undersurface of leaves in webs 2. Apart from direct
feeding, they indirectly affecting the quality of economic produce through these webbings
entangled with excreta and thereby make the crop unfit for consumption. So, they become a
major challenge for the cultivation of both cabbage and cauliflower &1,
On Cabbage, P. xylostella alone cause a yield loss of 50 to 80 per cent & 5 61 On the other
hand, these two pests together may give up to 100 per cent crop losses when suitable control is
not undertaken ). They often cause heavy damage on cabbage crops particularly in dry
season. Many botanicals, biopesticides and chemical insecticides are in used practice to
manage these pests. But, common strategy adopted by farmers in reducing their population in
cabbage crops is use of many conventional synthetic insecticides at higher doses. Their
indiscriminate application and repeated use resulted in remarkable reduction in population of
their natural enemies with intrinsic development of resistance against them &I, It was recorded
the development of insecticide resistance in DBM against more than 69 molecules [ and in
addition it showed strong fight back to Bt under field conditions X% 1. Additionally, the
excessive use of synthetic insecticides poses many undesirable effects to both the agricultural
ecosystem and human health their long persistence as toxic residues in food chain. Insecticide
residue in agricultural products majority of vegetable and fruit products particularly in
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cruciferous vegetables like cabbage and cauliflower and this
is a growing concern for producers, traders and consumers 1,
Therefore, several efforts have been attempted to reduce to
use of synthetic pesticides particularly the conventional
insecticides. One of the alternative efforts is the introduction
of promisive newer insecticide molecules with novel mode of
action and less residual life. In view of keeping above points,
an experiment was envisaged on effect of some newer
generation low dose insecticide molecules with unique mode
of action against P. xylostella and C. binotalis along with
conventional chemicals.

Materials and Methods

Culturing of test insects

Larvae of P. xylostella and C. binotalis were collected from
cabbage and cauliflower crop fields in and around College of
Horticulture, Vellanikkara, Thrissur to mass culture their
population. They were kept separately on plastic basins (30
cm dia. and 15 cm height) containing dry filter paper and
fresh leaves of cabbage were provided for larvae and replaced
periodically. Once the larval cycle was completed, the healthy
and disease free pupae were carefully separately collected and
25 pupae were kept in accordance to insects in a white
transparent plastic buckets (30 cm dia. x 25 cm height) for
adult emergence, mating and oviposition. Fresh leaves were
provided as source for egg laying and the mouth of the plastic
bucket was covered with black coloured sterile muslin cloth,
which also served as oviposition substrate. Ten per cent sugar
solution with a drop of vitamin E swabbed absorbent cotton in
suitable sterile glass vials kept inside the bucket as adult food
and they were periodically replaced. The muslin cloths of
each bucket covered on both adult moths of P. xylostella and
C. binotalis and leaves kept for oviposition were incubated in
plastic trays (30 cm dia. and 15 cm height) separately with
fresh tender cabbage leaves. The highly active and disease
free second instar larvae of both insects were separately
collected and utilized for further toxicity studies. Larvae
before used in the experiment, were starved for three hours
without any food. Entire mass culturing was maintained at a
temperature of 27.2 + 1.6° C and relative humidity (RH) of
80.3 £ 4.4 per cent until the expiry of experiment.

Toxicity bioassay

The biological efficiency of nine newer insecticide molecules
belongs to different chemical groups viz., Flubendiamide
39.5% SC, Emamectin Benzoate 5% SG, Fipronil 5% SC,
Indoxacarb 14.8% SC, Chlorantarniliprole 18.5% SC,
Diafenthiuron 50% WP, Spinosad 2.5% SC and Novaluron
10% EC was tested and compared with the conventional
insecticide Thiodicarb 75 % WP against larvae of P.
xylostella and C. binotalis on cabbage under laboratory
conditions. The experiment was conducted by leaf dip
bioassay method in completely randomized design with nine
treatments and an untreated control (Table 1). Cabbage leaves
were dipped in different insecticide treatments for 10 minutes
and allowed to dry on a filter paper until leaves of free from
wetness. They were kept in plastic containers (15 cm dia. x 15
cm height) with dry filter paper at bottom and in each
treatment 20 numbers of pre starved second instar larvae of P.
xylostella and C. binotalis were released separately and
covered with muslin cloth and fastened with rubber band.
Similarly, an untreated control was also maintained by
dipping leaves in normal water. Likewise, twenty numbers of
each P. xylostella and C. binotalis larvae of were used per
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replication in every treatment and thus five replications were
maintained for each treatment. Larval mortality was recorded
on 12, 24, 48, 72 and 96 HAT in each replication of all
treatments and was converted to per cent mortality. In
addition the per cent increase of larval mortality over control
was calculated using following formula.

Larval mortality in
treatment (%) - Larval
mortality in control (%) X 100
Larval mortality in
treatment (%)

Per cent increase
of larval mortality =
over control

Statistical analyses

Per cent larval mortality of both insects obtained between 0.0
to 100.0 per cent was subjected to arcsine transformation.
Analysis of variance was computed and means were separated
by Tukey’s HSD 2 at one per cent significance level [,
Statistical analysis was done using SPSS (Statistical Package
for Social Science) 16.0 version. The critical p- value of 0.01
was kept and analyzed for each test.

Results and Discussion

Efficacy of newer insecticides against P. xylostella

Results of Table 2 revealed that all insecticidal treatments
under evaluation were observed to be significantly superior
over conventional insecticide check and untreated control in
reducing the larval population of P. xylostella. On 12 hours
after treatment (HAT), early mortality of DBM larvae
obtained from Spinosad 2.5% SC treated @ 25 g a.i./ ha (6.25
%) followed by 5.00 per cent in Chlorantarniliprole 18.5% SC
@ 25 g a.i./ha and Fipronil 5% SC @ 750 g a.i./ ha and most
significantly effective than others. Whereas in other
treatments, larval mortality was recorded only less than 4.00
per cent. Suddenly on 24 HAT, DBM larvae treated with
Chlorantarniliprole 18.5% SC @ 25 g a.i./ha, Flubendiamide
39.5% SC @ 25 g a.i./ha, Spinosad 2.5% SC @ 25 g a.i./ ha
and Emamectin Benzoate 5% SG @ 15 g a.i./ha produced
mortality of 58.75, 58.75, 52.50 and 42.50 per cent
respectively and were observed to be highest and significant
in causing mortality than other insecticides. Howbeit, it was
recorded less than 23 per cent in other treatments. On 36
HAT, all DBM found dead (100 % mortality) in treatments,
Chlorantarniliprole 185% SC @ 25 ¢ a.iJ/ha and
Flubendiamide 39.5% SC @ 25 g a.i./ha and were on par with
each other indicating their equal bioefficacy in causing
mortality against of P. xylostella. Further treatments like
Spinosad 2.5% SC @ 25 g a.i./ ha (92.50%), Emamectin
Benzoate 5% SG @ 15 g a.i./ha (81.25%), Fipronil 5% SC @
750 g a.i./ ha (75.00%) were next in the order of effectiveness
showing larval mortality of 92.50, 81.25 and 75.00 per cent
respectively. In all other treatments the mortality was less
than 50 per cent when compared to 3.75 per cent in untreated
control.

Two days after insecticidal treatment (48 HAT), the other
treatments viz., Emamectin Benzoate 5% SG @ 15 g a.i./ha
and Spinosad 2.5% SC @ 25 g a.i./ ha also caused complete
mortality (100.00%) of P. xylostella and they were found to
be on par with Chlorantarniliprole 18.5% SC @ 25 g a.i./ha
and Flubendiamide 39.5% SC @ 25 g a.i./ha. Fipronil 5% SC
@ 750 g a.i./ ha and Indoxacarb 14.5% SC @ 10 g a.i./ ha
registered 96.25% and 86.25 per cent DBM mortality
respectively and found be statistically on par with each other.
Next to these, Novaluron 10% EC @ 300 g a.i./ ha (82.50%),
Diafenthiuron 50% WP @ 500 g a.i./ ha (76.25%) and
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Thiodicarb 75 % WP @ 750 g a.i./ ha (73.75%) found to
significant in controlling P. xylostella larvae as compared to
12.50 per cent mortality in control. In addition, after three
days of inception of bioassay (72 HAT), Fipronil 5% SC @
750 g a.i./ ha registered larval mortality of 98.75 per cent and
on par with other treatments which already caused complete
mortality of P. xylostella. Next in order of effectiveness were
observed in Novaluron 10% EC (96.25%) and Diafenthiuron
50% WP (95.00%) treated @ 300 g a.i./ ha and 500 g a.i./ ha
and were equally effective against DBM larvae as against
31.25 per cent in control. On 96 HAT, complete larval death
was observed except in treatments, Thiodicarb 75 % WP @
750 g a.i./ ha (98.75%), Diafenthiuron 50% WP @ 500 g a.i./
ha (97.50%) and Novaluron 10% EC @ 300 g a.i./ ha
(95.00%) and were statistically at par with each other as
against 52.50 per cent in control.

Efficacy of newer insecticides against C. binotalis

In the second experiment, on 12 HAT, almost all treatments
with newer molecules brought early larval mortality of C.
binotalis and it was highest in larvae treated with
Flubendiamide 39.5% SC @ 25 g a.i./ha (13.75%) followed
by 1250, 8.75 and 6.25 per cent in treatments
Chlorantarniliprole 18.5% SC @ 25 g a.i./ha, Spinosad 2.5%
SC @ 25 g a.i./ ha and Emamectin Benzoate 5% SG @ 15 g
a.i./ha respectively as against complete larval survival
registered in Indoxacarb 14.5% SC @ 10 g a.i./ ha,
Diafenthiuron 50% WP @ 500 g a.i./ ha, Novaluron 10% EC
@ 300 g a.i./ ha and untreated control (Table 3). However,
appreciable hike in the larval mortality observed on 24 HAT
and during that time, Chlorantarniliprole 18.5% SC @ 25 g
a.i./ha caused a significant maximum cumulative larval
mortality of C. binotalis (82.50%) and this is partially on par
with Flubendiamide 39.5% SC @ 25 g a.i./ha (80.00%). Next
to these, Spinosad 2.5% SC @ 25 g a.i./ ha and Emamectin
Benzoate 5% SG @ 15 g a.i./ha showed 7750 and 53.75 per
cent cumulative larval mortality respectively. In other
treatments, it ranged from 8.75 (Indoxacarb 14.5% SC @ 10 g
a.i./ ha) to 28.75 (Fipronil 5% SC @ 750 g a.i./ ha) and in
control all larvae were found to be alive.

On 36 HAT, complete and highest cumulative larval mortality
was registered in Chlorantarniliprole 18.5% SC @ 25 g a.i./ha
and Flubendiamide 39.5% SC @ 25 g a.i./ha followed by
Spinosad 2.5% SC @ 25 g a.i./ ha (98.75%) and were
statistically on par with each other. This showed their equal
potency Chlorantarniliprole 18.5% SC and Flubendiamide
39.5% SC against larvae of C. binotalis. In addition, other
insecticides also gave significant increase of larval mortality
as 76.25 (Emamectin Benzoate 5% SG @ 15 g a.i./ha), 71.25
(Fipronil 5% SC @ 750 g a.i./ ha), 56.25 (Diafenthiuron 50%
WP @ 500 g a.i./ ha) per cent larval morality. Whereas, in
other treatments the cumulative mortality ranged from37.50 to
42.50 per cent in Indoxacarb 14.5% SC @ 10 g a.i./ ha and
Novaluron 10% EC @ 300 g a.i./ ha compared to only 2.50
per cent in un treated control. Two days after insecticidal
treatments (48 HAT), mortality of 100.00, 98.75 and 98.75
per cent were reported in larvae exposed to Spinosad 2.5% SC
@ 25 g a.i./ ha, Emamectin Benzoate 5% SG @ 15 g a.i./ha
and Fipronil 5% SC @ 750 g a.i./ ha. By this way, they
accompanied with Chlorantarniliprole 18.5% SC and
Flubendiamide 39.5% SC and were statistically on par to each
other via their consistent superiority in reducing the
populations of C. binotalis. In addition to this, Diafenthiuron
50% WP @ 500 g a.i./ ha and Novaluron 10% EC @ 300 g
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a.i./ ha caused 93.75 and 92.50 per cent larval mortality
respectively Whilst, Thiodicarb 75 % WP @ 750 g a.i./ ha
gave 83.75 per cent mortality. In contrast to these, only a
cumulative of 20.00 per cent larvae was found dead in
untreated control.

After three days of insecticide exposure (72 HAT), complete
larval mortality reached in all treatments and have found
equally superior against C. binotalis except Diafenthiuron
50% WP @ 500 g a.i./ ha (98.75 %) and Novaluron 10% EC
@ 300 g a.i./ ha (97.50%) treatments. But within next 12
hours (96 HAT), these two insecticides also caused 100 per
cent cumulative larval mortality of C. binotalis and registered
at par with all other insecticidal treatments. At the same time,
60.00 per cent cumulative larval mortality was recorded in
untreated control.

Comparison of effect of newer molecules on P. xylostella
and C. binotalis

Among different molecules evaluated on larvae of P.
xylostella, mortality data after 36 HAT revealed a clear
outlook that Chlorantarniliprole 18.5% SC @ 25 g a.i./ha and
Flubendiamide 39.5% SC @ 25 g a.i./ha had superior impact
against P. xylostella larvae through causing higher and
significant mortality in account of effect posed by untreated
control. Later Spinosad 2.5% SC @ 25 g a.i./ ha, Emamectin
Benzoate 5% SG @ 15 g a.i./ha and Fipronil 5% SC @ 750 g
a.i./ ha were joined in this lineage against DBM larvae.
Unlike previous experiment, Chlorantarniliprole 18.5% SC @
25 g a.i./ha and Flubendiamide 39.5% SC @ 25 g a.i./ha had
brought earlier larval mortality of C. binotalis on 24 HAT
than other insecticides. This clearly revealed that C. binotalis
is highly susceptible than DBM larvae in terms of complete
and rapid larval killing by all tested newer molecules. Also,
mortality  data  clearly explicit, after 24 HAT
Chlorantarniliprole 18.5% SC @ 25 g a.i./ha, Flubendiamide
39.5% SC @ 25 g a.i./ha, Spinosad 2.5% SC @ 25 g a.i./ ha
and Emamectin Benzoate 5% SG @ 15 g a.i/ha had
ascendancy by controlling more than 50 per cent of C.
binotalis larval population by considering the effect of
untreated control.

At global level before 1990s, many broad spectrum
conventional insecticides had been developed and utilized in
the management of majority of insect pests. Due to their
continuous and sub lethal doses of application led to
tremendous increase and development of resistance in many
insect pests across globe. Ultimately, these gave new way to
synthesize newer insecticide molecules with novel action by
act on specific target site and interfering with either
biochemical or physiological processes present in specific
insect groups at relatively lower doses. Their minimal residue
life in the natural agro-ecosystems, relative safety to non
target organisms and less risk in development of toxic food
chain made them to adopt by majority of farmers in the
context of insect pest control across diverse agro ecosystems.
A significant P. xylostella larval reductions of 97.20, 87.55
and 86.61 per cent was recorded in cabbage plots treated with
Chlorantraniliprole 18.5% SC, Spinosad 45% SC and
Flubendiamide 39.5% SC . Similarly, Purushotam et al.,
(2017) %1 recorded more than 65 per cent of reduction in
larval population of P. xylostella after through application of
Chlorantarniliprole 18,5 SC in cabbage whereas, in
cauliflower, Selvaraj and Kennedy, (2017) 18! reported up to
90 per cent of larval suppression DBM. Further, the greater
effectiveness of Chlorantraniliprole 18.5% SC against DBM
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larvae was opined on cabbage [7-1819.20.21] gnd raddish 122,
The bio-efficacy of spinosad 2.5% SC (up to 25 g a.i./ ha)
proven to be effective against larvae of P. xylostella 15 23 24
25,26,271 and C. binotalis in cabbage 2> 241, The superiority of
spinosad and emamectin benzoate in controlling the cabbage
leaf webber in the present study is also in conformity with the
reports of Peter et al. (2000) 28, Among the different newer
insecticides tested by Shaila (2007) °, spinosad 2.5% SC @
15 g a.i./ha, Emamectin benzoate 5% SG @ 7.5 g a.i/ha,
indoxacarb 14.5% SC @ 35 g a.i/ha, and Novaluron 10% EC
@ 50 g a.i/ha in that order proved significantly superior in
reducing the larval population of P. xylostella, S. litura and C.
binotalis throughout the crop period. Among different
pesticides evaluated by Mohite and Patil (2005) (% and
Suganyakanna et al. (2005) 31 against P. xylostella and C.
binotalis in cabbage, Emamectin benzoate 5% SG caused
maximum significant larval mortality. Similarly in
cauliflower, significant efficacy of Emamectin benzoate 5%
SG against larvae of P. xylostella, S. litura was reported %2,
Apart from appreciable level of larval control in DBM, the
maximum marketable yield was recorded in plots treated with
spinosad 2.5% SC (25 g a.i./ha) followed by Indoxacarb
14.5% SC (350 g a.i./ha) in cauliflower 3 and cabbage [3* 391,
Superiority of Flubendiamide 39.5% SC [1> 27. 38 along with
Spinosad 2.5% SC [ 37 had already proven against P.
xylostella on cabbage and cauliflower respectively.

Other newer molecules evaluated against these pests also
effective but produced delayed mortality as compared to
insecticides discussed earlier. Their efficacy is also to be
considered during management of above pests. The use of
bio-rational and low dose insecticidal compounds also may
effectively brought desirable population reduction of P.
xylostella and C. binotalis as compared to other insecticides.
In addition to this, their relative safety on natural enemy
populations, less residual life in environment, cost of
chemical and potential to boost up the net profit may be taken
in to consideration to include them as more appropriate
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component in IPM. Similarly effectiveness of Indoxacarb
14.5% EC against larval population of diamondback moth
was reported on cabbage [ 3% 40 4 According to
Sannaveerappanavar et al. (2003) 2 rotational spray of
Novaluron 5.4 % EC with NSKE (5%) was effective to check
the larval populations of DBM. Similarly, effectiveness of
Novaluron 5.4 % EC against DBM larvae was observed in
cabbage [“3 44 4. 46l and apart from this, it showed less toxicity
to larval parasitoid of DBM, Diadegma sp. than many broad
spectrum conventional insecticides “°l. Whereas, in cabbage,
Lufenuron 5.4% EC (30 to 40 g a.i./ ha) was found to be
effective to reduce DBM larval infestation [ 8, Cartap
hydrochloride 50% SP [ and Lufenuron 5.4% EC % were
found to be effective against DBM larvae. Similar
observations were made by Vastrad et al. (2003) [Y that
Thiodicarb 75 % WP, Lufenuron 5.4% EC and Spinosad 2.5%
SC were more promisive in the management of larvae of P.
xylostella and C. binotalis with higher cabbage yield. Apart
from these, efficacy above newer molecules has also been
successfully proved on larvae of Maruca vitrata Geyer 52 5
Helicoverpa armigera Hubner 52 53 54551 and other important
lepidopteran insect pests.

In conclusion, data on per cent increase of larval mortality
over control in both experiments, revealed that up to 24 HAT,
it was 100 per cent in all treatments and this indicated that
larvae in untreated control was affected only after 24 HAT.
This had significant influence on actual larval Mortality up to
the end of observations made (Tables 2 and 3). In particular,
effect of treatments such as Diafenthiuron 50% WP,
Indoxacarb 14.8% SC, Novaluron 10% EC and Thiodicarb 75
% WP were greatly affected by larval mortality in control, as
their cumulative efficacy against both larvae of P. xylostella
and C. binotalis was increased in later stages of observations
and this coincided to the mortality in control. This
phenomenon gave inevitable impact on actual mortality
caused by these insecticides.

Table 1: List of insecticides used in the experiment and their chemical groups and source of procurement

S. No. Treatments Chemical group Brand Name and Company Dose
1. Flubendiamide 39.5% SC Pthalic acid diamide Fame- M/s. Bayer Crop Science 25 g a.i./ha (0.1 mL/ lit)
2. Emamectin Benzoate 5% SG Avermectin Proclaim- M/s. Syngenta India Ltd. 15 g a.i./ha (0.6 g/ lit)
3. Fipronil 5% SC Phenyl pyrazole Regent- M/s. Bayer Crop Science 750 g a.i./ ha (3mL/ lit)
4. Indoxacarb 14.8% SC Oxadiazone Avaunt- M/s. DuPont 10 g a.i./ ha (ImL/ lit)
5. Chlorantarniliprole 18.5% SC Anthranilic diamide Coragen- M/s. DuPont 25 g a.i./ha (0.3 mL/ lit)
6. Diafenthiuron 50% WP Thio urea compound Pegasus- M/s. Syngenta India Ltd. 500 g a.i./ ha (2g/ lit)
7. Spinosad 2.5% SC Spinosyn Success- M/s. Dow Agro Sciences 25 g a.i./ ha (2mL/ lit)
8. Novaluron 10% EC Benzoyl phenyl urea Remostar- M/s. Swal Corporation Ltd 300 g a.i./ ha (4mL/ lit)
9. Thiodicarb 75 % WP Thiocarbamate Larvin- M/s. Bayer Crop Science 750 g a.i./ ha (2 ¢/ lit)

Table 2: Efficacy of newer insecticides against P. xylostella

Treatments Mean of Cumulative per cent mortality
12HAT ] PIC [24HAT] PIC |36 HAT] PIC | 48 HAT | PIC | 72 HAT | PIC |96 HAT | PIC
Flubendiamide 39.5% SC (?1’17?;) 100.00 (2%2543 100.00 %8888; 96.25 %8888; 87.50 %88.'88; 68.75 %8888; 47.50
Emamectin Benzoate 5% SG ?9510(;; 100.00 (i%%%; 100.00 (Sﬁi'éic) 95.38 %8888; 87.50 %88;88; 68.75 %gggg)a 47.50
Fipronil 5% SC (fé(g) 100.00 é%%%d) 100.00 é%%%d) 95.00 (%%%533 87.01 (98832%) 68.35 %gggg) 47,50
Indoxacarb 14.8% SC (%%%b) 0.00 (126é?75;; 100.00 E‘Is;io;; 92.11 (533%22531)) 85.51 (9757%%2 67.11 %8888; 47.50
Chlorantamiliprole 18.5% SC (fé%’; 100.00 é%‘ﬁ) 100.00 %8888; 96.25 %8888; 87.50 %gg;gg; 68.75 %gggg)a 47.50
Diafenthiuron 50% WP (%%%b) 0.00 (1223%; 100.00 (ﬁg) 92.31 (2%253‘1) 83.61 (9757%%2 67.11 (%B%%b) 46.15
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6.252 52.50°

92.50° 100.002 100.00? 100.002

1 0,
Spinosad 2.5% SC (1448) | 10000 | Gy 1100.00 o550 195.95| go ooy (87:50| (g0 00y 8875 (gp.00) | 4750
0.00° 17.50° 42,509 82.50° 90.00° 95.00°
0,
Novaluron 10% EC ©.00) | 000 | (2473) |100.00| GioGoy [9118] 65y |8485| 7157 |65:28| (77 gy |4474
- 2.50% 21.25% 437519 73.75¢ 96.25 98.75
0,
Thiodicarb 75 % WP 0.10) |10000| (e [100.00( G200 191.43| oolh 83.05| Gath 6753 onih 4684
Untreated control 0.00P 0.009 3.75" 12.50° 31.25¢ 52.50°
(0.00) (0.00) (11.17) (20.70) (33.99) (46.43)
SED 1.5275 2.0913 1.4376 0.8602 0.6879 0.3916
CD (P= 0.05) 3.1196 4.2709 2.9350 1.7568 1.4050 0.7997
CD (P=0.01) 4.2007 5.7500 3.9534 2.3656 1.8019 1.0768

*Mean of 5 replications and each replication comprised of 20 larvae; HAT — Hours after Treatment; PIC- Per cent increase over control

Figures in the parentheses are values of arcsine transformation;

In a column, means followed by the common letter(s) are not significantly different from each other (P <0.01) for various treatments (as

indicated by Tukey’s HSD)

Table 3: Efficacy of newer insecticides against C. binotalis

Treatments Mean of Cumulative per cent mortality |
12HAT | PIC |24 HAT | PIC |36 HAT | PIC |48 HAT | PIC | 72 HAT | PIC |96 HAT | PIC
N 13.752 80.00% 100.002 100.002 100.002 100.002
0,
Flubendiamide 39.5% SC (21.87) 100.00 (63.43) 100.00 (90.00) 97.50 (90.00) 80.00 (90.00) 61.25 (90.00) 40.00
. 6.25¢ 53.75°¢ 76.25P 98.752 100.00? 100.00?
0,
Emamectin Benzoate 5% SG (14.57) 100.00 (47.25) 100.00 (60.83) 96.72 (83.58) 79.75 (90.00) 61.25 (90.00) 40.00
. . 2.50¢% 28.75¢ 71.25°¢ 98.752 100.00? 100.00?
Fipronil 5% SC (9.10) 100.00 (32.42) 100.00 (57.58) 96.49 (83.58) 79.75 (90.00) 61.25 (90.00) 40.00
0.00¢ 8.75f 37.50f 95.00P 100.002 100.002
0,
Indoxacarb 14.8% SC (0.00) 0.00 (17.21) 100.00 (37.76) 93.33 (77.08) 78.95 (90.00) 61.25 (90.00) 40.00
. 12,502 82.502 100.00? 100.00? 100.00? 100.00?
0,
Chlorantarniliprole 18.5% SC (20.70) 100.00 (65.37) 100.00 (90.00) 97.50 (90.00) 80.00 (90.00) 61.25 (90.00) 40.00
. . 0.00¢ 21.25¢ 56.25¢ 93.75k¢ 98.75° 100.00?
Diafenthiuron 50% WP (0.00) 0.00 (27.55) 100.00 (48 59) 95.56 (75.52) 78.67 (83.58) 60.76 (90.00) 40.00
. 8.75% 77.50° 98.752 100.002 100.002 100.002
0,
Spinosad 2.5% SC (17.20) 100.00 (61.78) 100.00 (83.58) 97.47 (90.00) 80.00 (90.00) 61.25 (90.00) 40.00
0.00¢ 25.00% 42.50¢ 92.50° 97.50° 98.752
0,
Novaluron 10% EC (0.00) 0.00 (30.00) 100.00 (40.69) 94.12 (7411) 78.38 (80.90) 60.26 (83.58) 39.24
- 1.25¢ 22.50¢ 41.25¢ 83.754 100.00? 100.00?
0,
Thiodicarb 75 % WP (6.42) 100.00 (28.32) 100.00 (39.96) 93.94 (66.23) 76.12 (90.00) 61.25 (90.00) 40.00
Untreated control 0.00f 0.00¢ 2.509 20.00¢ 38.75°¢ 60.00P
(0.00) (0.00) (9.10) (26.57) (38.50) (50.77)
1.4907 1.6619 1.2110 0.6928 0.4243 0.6000
3.0444 3.3941 2.4733 1.4149 0.8665 1.2254
4.0995 4.5702 3.3304 1.9053 1.1667 1.6500

*Mean of 5 replications and each replication comprised of 20 larvae; HAT — Hours after Treatment; PIC- Per cent increase over control

Figures in the parentheses are values of arcsine transformation;

In a column, means followed by the common letter(s) are not significantly different from each other (P <0.01) for various treatments (as

indicated by Tukey’s HSD)

Conclusion

The present study clearly revealed that among the evaluated
insecticides Chlorantraniliprole 18.5% SC and Flubendiamide
39.5% SC up on exposure to short period of one day, both
larvae of P. xylostella and C. binotalis stopped feeding and
found died. So, further studies on field efficacy and
environmental safety of evaluated under different ecosystems
with these molecules are required for sustainable management
of both P. xylostella and C. binotalis along with other feasible
IPM tools.
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