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Evaluation of entomopathogenic fungi against sucking pests of Bhut Jalakia
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ABSTRACT: Experiment was conducted to evaluate the efficacy of six different strains of entomopathogenic fungi and one insecticide
molecule against sucking pests of Bhut Jalakia during 2014-15 to 2016-17. Bhut Jalakia is one of the hottest chillis in the world, grown
extensively in Assam, Nagaland and Manipur. Aphis gossypii Glover, Scirtothrips dorsalis Hood and Bemisia tabaci (Genn.) are the major
sucking pests of Bhut Jalakia inflicting damage right from planting to fruiting stages of the crop. Three rounds of biopesticides @ 1 x 108
spores/gm and insecticide (imidacloprid 17.8 SL @ 20 gm a.i./ha) imposed at 3 weeks interval against the pests revealed that imidacloprid 17.8
SL could significantly reduce the mean population of 4. gossypii (4.64); S. dorsalis (2.03) and B. tabaci (0.28), closely followed by Beauveria
bassiana (NBAIR-Bb-5a) with 7.20, 3.07 and 0.64 per 10 leaves and both the treatments were on par in their efficacy after third spray. The rest
of the entomopathogenic fungi were more or less effective in reducing the sucking pests and statistically at par with each other compared to
untreated control plot. Highest yield of 52.64 g/ha recorded in imidacloprid treated plot followed by NBAIR strain of Bb-5a with 45.85 q/ha
and had no any significant difference from each other. Minimum yield of 26.78 q/ha was obtained in untreated control plot.
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INTRODUCTION mites, Polyphagotarsonemus latus Banks; thrips, Scirtothrips
) ) ) . dorsalis Hood, and jassid, Amrasca biguttula biguttula Ishida
Bh”t. J.al?km’ Capsicum chinense Ja?q" is one of the (Berke and Sheih, 2000; Begam et. al., 2016; Buragohain et.
hottest chillis in the world, and at the same time has a pleasant L o
R ) . al., 2017). Indiscriminate and unplanned application of the
and palatable aroma. Bhut Jalakia is a inter specific hybrid -
. ] pesticides by the growers has led to the development of many
between Capsicum chinense and C. frutescens. It is believed . . o
&l i . undesirable problems whichbecome athreatto chilliecosystem
to have originated in North-east India. The heat value of . . .
. o causing resurgence of pest, environmental problems, residues
Bhut Jalakia is 1,001,304 SHU, which is due to presence of . .
and destruction of natural enemy fauna, etc. The residue of

a volatile Phenohc amine Capsaicin and dlhydrocapsalcln ethion and chlorpyrifos was recorded in chillies even after
(Sanatombi and Sharma, 2008). In 2007, Guinness Records — .

) o one month of the first application to manage the sucking pests
certified the Bhut Jalakia as the world’s hottest chilli pepper, . . .

Hich 400 1 b N b N during the vegetative growth of the crop (Mahalingappa et al.,
which was 400 times hotter ¢ ar‘l Ta ?SCO sauce (Barua' et 2006). Besides health hazard and environmental pollution,
al, 2014). .The A'ssar.nese word 'Bhut refers to the typlcal, hot quality of Bhut Jalakia is also gradually decreased due
large pod size, with high hotness in the fruits (Bhagowati and . . . . o

N to the heavy use of synthetic chemicals including fertiliser
Changkija, 2009). and pesticides. Hence, this has promoted research to develop
an alternative management strategy which would be safer,
effective and economical. Moreover, biological control is
now becoming very popular in insect pests control owing to
its ecofriendly nature. Entomopathogenic fungi may play a
pivotal role to manage the insect pests as safe alternatives to
synthetic insecticides. Keeping all these points in view, an
effort was made to study the efficacy of certain entomofungal

The key reasons of drastic reduction of yield of chilli
are due to heavy infestations of different types of sucking
pests. At vegetative and flowering stage, the crop is the most
vulnerable to sucking pests. However, Bhut Jalakia also
attacked by almost same kinds of sucking pests of chilli,
viz., aphids, Myzus persicae Sulzer, Aphis gossypii Glover;
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pathogens for management of sucking pests of Bhut Jalakia.

MATERIALS AND METHODS

The Experiment was laid out at Randomised Block
Design (RBD) in the Experimental Farm, Department of
Horticulture, Assam Agricultural University, Jorhat during
2014-15, 2015-16 and 2016-17. Bhut Jalakia variety “Raja”
(local) was raised in 10.5 m? plot containing 8 treatments
including control and was replicated 4 times. To evaluate
the effect of entomopathogenic fungi, viz., Metarhizium
anisopliae (AAU-Biometa; MRC-0314), M. anisopliae
(NBAIRMa-4; NCBI Acc. JF837157 and NBAIRMa-35,
NCBI Acc. JQ518481), Beauveria bassiana (Biosona;
MTCC- 25040) and B. bassiana (NBAIRBb-5a; NCBI Acc.
JF837134 and NBAIRBb-23; NCBI Acc. JF837082) against
sucking pests of Bhut Jalakia were used. Moreover, for
comparison with chemical, imidacloprid 17.8 SL @ 20 gm
a.i./ha was selected in addition to an untreated control check.
control check. The entomopathogenic fungi belonged to the
culture collection of Assam Agricultural University, Jorhat and
National Bureau of Agricultural Insect Resources, Bengaluru.
The powder based formulations of these fungi were prepared
by Talc formulation was prepared by inoculating one loopful
of culture in autoclaved potato dextrose broth (PDB) and
incubated for 8 days at 26°C, 150 RPM in incubator shaker.
The culture was mixed in 1:1 ratio (sterilized Talc: culture)
and dried for 2-3days. Moisture was checked for 8% and
packed for further use. The talc formulation contains 1 x 108
cfu/gram where dose is recommended as 5 grams /liter (Ali
Derakshan, 2008).

All the plants were subjected to three rounds of foliar
sprays of insecticide and bio-pesticide and first were started
in 0 (Zero) days of planting and subsequent sprays were
imposed at 3 weeks intervals in morning hour without
contaminating the adjacent plots. The untreated plots were
sprayed with water only.

The population of aphids (Aphis gossypii), thrips
(Scirtothripsdorsalis), and white fly (Bemisia tabaci) was
recorded from five randomly selected plants considering ten
leaves from upper, middle and bottom, one day before and 3,
7" and 10™ day after spraying. Picking of mature fruits was
collected at 7-day interval and weight of the healthy fruits
was recorded.

RESULTS AND DISCUSSION

Impact of various entomopathogenic fungi (1 x 108
spores/gm @ 5g/1) along with imidacloprid 17.8 SL @ 20
g. a.i./ha (0.4 ml/l) taken as standard check against sucking
pests of Bhut Jalakia is presented in table 1, 2 and 3. Perusal
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of data revealed that the population of different sucking
pests was at par during pre-spraying in different treatments.
Among the various treatments evaluated against Bhut Jalakia,
imidacloprid was the most effective and proved to be the best
in reducing the population of aphid with 6.25, 4.67 and 3.00
during 2014-15, 2015-16 and 2016-2017, respectively, after
third spray. However, it was closely followed by NBAIRBb-5a
with 8.50 aphids per 10 leaves and showed no any significant
difference between them in their efficacies after 3™ spray
during 2014-15, during 2015-16 and 2016-17, NBAIRBb-5a
was also, the next best treatment with 8.00 and 5.10 aphid
per 10 leaves when compared with imidacloprid 17.8 SL. The
rest of the entomopathogenic fungi were found to be more
or less equally effective in reducing the aphid population of
Bhut Jalakia compared to untreated control plot where the
aphid population per 10 leaves were 32.00, 24.00 and 15.85
during all the crop seasons (Table 1). The effectiveness of
imidacloprid 17.8 SL @ 20 g. a.i./ha (0.4 ml/l) against aphids
of chilli had also been observed by Patil er al. (2002).

The same results in reducing Aphis gossypii by
Verticillium lecanii and Beauveria bassiana was also reported
by (Loueiro and Moino, 2006; Kim et al., 2013; Jandricic
et al., 2014; Lee et al., 2015; Eidy et al, 2016). Highest
mortality of chilli aphid was also achieved due to application
of imidacloprid 17.8SL after three days of insecticide spray
(Das, 2013).

The same trend of results was also obtained by
imidacloprid 17.8SL in suppressing Scirtothrips dorsalis
and Bemisia tabaci compared to different entomopathogenic
fungi tested in the experiments during 2014-15 to 2016-17.
The lowest number of S. dorsalis was recorded 1.25, 2.72
and 2.13 per 10 leaves during the different crop seasons in the
imidacloprid 17.8SL treated plot. Similarly, the population of
B. tabaci in imidacloprid 17.8SL treated plot was 0.78, 0.76
and 0.80 per 10 leaves after third spray. Amongst the different
entomopathogenic fungi, the next best treatment was NBAIR
strain Bb-5a, where the S. dorsalis and B. tabaci population
per 10 leaves were 2.50, 3.58, 3.13 and 0.67, 0.63, 0.64,
respectively, during different crop seasons. As regards to
other entomopathogenic fungi, all the biopesticides showed a
significant difference in reducing the population of S. dorsalis
and B. tabaci over the untreated control plot, where the
maximum population of S. dorsalis (15.50, 12.50 and 13.60)
and B. tabaci (2.25,2.30 and 2.27) per 10 leaves was recorded
during 2014-15 to 2016-17 (Table 2 and 3).

The present findings were in conformity with Patil
etal. (2002) who reported that imidacloprid 17.8 SL was highly
effective against sucking pest complex in chilli. Similarly,
Jagdish and Purnima (2011) reported that application of
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Table 1. Effect of entomopathogenic fungi against Aphis gossypi

Treatments 2014-15 2015-16 2016-17 Pooled Mean
Pre Post treatment count * Pre Post treatment count * Pre Post treatment count * | Post treatment count
treat- I* spray 1 g treat- I*spray i g treat- I*spray 1 g It e g
ment spray spray ment spray | spray ment spray | spray |spray |spray | spray
count count count
Metarhizi isopli
p AeA“U’_ éfo”;’z ZZ;”SO” €1 25.00 | 2025° | 1525% | 12.00° | 21.56 | 14.83% | 1225 | 10.75% | 14.55 | 11.45° | 8.00% | 7.00® | 15.51 | 11.83 | 9.92
fAZ“Sf]’g"i’(’)Zona) 22.00 | 18.00% | 14.75% | 11.00% | 19.75 | 13.67¢ | 12.25¢ | 10.00° | 15.10 | 11.85" | 8.30° | 7.05° | 1451 | 11.77 | 9.35
M. anisopli
(N];‘X’Isgf/[;‘ﬁ) 21.00 | 1675 | 14.50%¢ | 11.25%0 | 19.72 | 14.17¢ | 13.67° | 9.91¢ | 1495 | 11.00% | 7.45¢ | 7.00° | 13.97 | 11.87 | 9.39
M. anisopli
(NSZ’I;’J{’AZZ) 2050 | 1675 | 1275 | 10.25% | 2259 | 16.17° | 15.42° | 11.08" | 1430 | 10.95% | 7.55¢ | 7.05° | 14.62 | 11.91 | 9.46
B ja bassi
(ﬁ‘];'zfl:’gb_‘s’;’“”“ 2100 | 1575 | 12.00¢ | 850% | 21.42 | 11.50° | 1117 | 8.00° | 14.00 | 7.95¢ | 6.45¢ | 5.10¢| 11.73 | 9.87 | 7.20
B. bassi
(NB?:IS];“];’_% 215 | 17.75% | 12.50% | 9.000 | 20.17 | 11.33¢ | 9.84¢ | 875¢ | 14.65 | 1025¢| 7.55¢ | 7.30° | 13.11 | 9.96 | 8.35
Imidacloprid 17.8 SL 21.75 | 14.50¢ 9.00" 6.25¢ 20.34 | 8.33¢ 6.33" 4.67¢ 15.68 | 5.30¢ | 4.15¢ [ 3.00¢| 9.38 6.49 4.64
Untreated control 23.75 | 27.75* | 27.00® | 32.00* | 18.92 | 21.00* | 22.00* | 24.00° 14.25 | 14.80° 16;40 15;85 21.18 | 21.80 | 23.95
CD=0.05 NS 2.60 2.03 2.25 NS 1.99 1.21 1.11 NS 1.01 0.70 | 0.70 2.58 2.52 4.07
CV % 9.61 9.37 12.21 9.75 6.41 6.92 6.58 5.76 | 6.42 | 10.32 | 12.05 | 22.59
Means followed by the same letter in a column are not significantly different
*Count/10 leaves
Table 2. Effect of entomopathogenic fungi against Scirtothrips dorsalis
Treatments 2014-15 2015-16 2016-17 Pooled Mean
Pre Post treatment count * Pre Post treatment count * Pre Post treatment count * Post treatment count
"e"“t' I spray | I M1 spray ”e‘“t' I spray | TI™ i "e"“t' Fispray |1 [TI¢ |+ me | e
men spray men spray spray men spray |spray |[spray |spray | spray
count count count
Metarhizium anisopliae
(AAU-Biometa) 1025 | 7.00° | 600° | 450° | 1192 | 833 | 875 | 7.00° | 1110 | 7.65* | 7.75" | 7.60° | 7.66 | 7.50 | 6.37
Beauveria bassiana
(AAU-Biosona) 11.00 6.50° 5.25% 3.50% 10.58 7.00¢ 7.33¢ 5.83¢ 11.90 7.80° | 7.75° | 6.40¢ 7.10 6.78 5.24
M. anisopliae
(NBAIRMa-4) 10.50 5.25¢ 4.75¢ 3.50% 13.0 8.83% 6.33¢d 5.33d° 11.65 6.78¢ 6.45° | 6.08¢ 6.95 5.84 4.97
M. anisopliae
(NBAIRMa-35) 12.25 6.50° 5.00¢ 3.25¢ 12.92 9.83° 6.42¢4 4.75% 12.55 8.10° | 6.75¢ | 5.23¢ 8.14 6.06 441
B. bassiana
(NBAIRBb-5a) 9.50 3.50" 3.00% 2.50¢ 13.75 7.08¢ 5.58d° 3.58¢" 12.70 6.65¢ 4459 | 3.13¢ 5.74 4.34 3.07
B. bassiana
(NBAIRBb-23) 10.75 4.25% 3.25¢ 3.00¢ 11.08 5.424 4.75¢ 4.50¢" 10.65 6.75¢ 5.40¢ | 5.15¢ 5.47 4.47 4.22
Imidacloprid 17.8 SL 12.25 2.75° 2.00¢ 1.25¢ 12.25 4.67¢ 3.33" 2.72¢ 11.65 4434 3.20° | 2.13° 3.95 2.84 2.03
Untreated control 12.25 15.75® 17.252 15.50* 10.67 11.75% 13.17% 12.50° 10.85 11.982 | 13.10* | 13.60* | 13.16 | 14.51 | 13.87
CD=0.05 NS 1.34 1.17 1.27 NS 1.11 1.03 1.07 NS 0.99 0.97 0.80 2.47 2.23 1.77
CV % 14.13 13.73 18.72 9.61 10.06 12.54 8.93 9.64 8.7 19.42 | 1947 | 18.27
Means followed by the same letter in a column are not significantly different
*Count/10 leaves
Table 3. Effect of entomopathogenic fungi against Bemisia tabaci
Treatments 2014-15 2015-16 2016-17 Pooled Mean
Pre Post treatment count * Pre Post treatment count * Pre Post treatment count * Post treatment count
treat- | 1« spray | [[™spray | I spray treat- I spray | II™ IS treat- I spray | II™ e I#spray | 11" e
ment ment spray spray ment spray | spray spray | spray
count count count
Metarhizium anisopliae
(AAU-Biometa) 2.19 1.16° 1.12¢ 1.10° 2.28 117 | 1.15¢ | 1.13° 2.18 120° | 1.14¢ | 113 | 1.17% | 113> | 1.12°
Beauveria bassiana
(AAU-Biosona) 2.18 1.10¢ 1.12¢ 1.05° 2.30 1.13¢ 1.00¢ 0.96¢ 2.17 1.16% | 1.12¢ | 1.05° | 1.13% | 1.08> | 0.98¢
M. anisopliae
(NBAIRMa-4) 2.20 2.05° 1.11¢ 1.13° 2.34 1.98° 1.16¢ 1.17° 2.25 2.00¢ 1.20¢ | 1.13° 1.72¢ | 1.15° 1.14°
M. anisopliae
(NBAIRMa-35) 2.18 1.98¢ 1.20¢ 1.11° 2.50 1.69° 1.32° 1.06> 2.30 2.10% 1.40° | 1.10° 1.92° | 1.30° 1.10°
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B. bassiana

(NBAIRBD-5a) 2.25 1L.11°¢ 1.90° 0.67°¢ 2.32 1.05¢ 0.98¢ 0.63¢ 2.28 1.12¢ | 0.87¢ | 0.64¢ | 1.14% | 0.95° | 0.64¢
B. bassiana

(NBAIRBb-23) 2.30 1.20¢ 1.16¢ 1.11° 2.35 1.35¢ 1.16¢ 1.10% 2.20 1.304 1.18° | 1.10° | 1.28¢ | 1.16° | 1.10°
Imidacloprid 17.8 SL 2.25 1.10¢ 0.97¢ 0.78¢ 2.30 0.984 1.10°¢ 0.764¢ 2.10 1.05¢ | 0.87¢ | 0.80¢ | 1.04° [ 0.98° | 0.28¢
Untreated control 2.30 2.32¢ 2.40° 2.25¢ 2.25 245 2.38¢ 2.30° 245 240" | 2.32% | 2.27* | 2.33* | 2.25* | 2.10*
CD=0.05 0.07 0.23 0.19 0.17 0.06 0.31 0.09 0.14 0.08 0.14 0.10 0.09 0.15 0.38 0.05
CV % 2.14 10.45 9.43 9.81 1.71 14.36 4.59 8.14 2.56 6.32 5.40 5.14 5.80 6.49 2.40

Means followed by the same letter in a column are not significantly different

*Count/10 leaves

NSKE 2% recorded 74.37% mortality to thrips. Arthurs et. al.
(2013) observed the maximum efficacy of B. bassiana and M.
anisopliae against S. dorsalis compared to other biopesticides.
According to Prabhu et. al. (2014), imidacloprid 17.8SL was
the best treatments against sucking pests of chillies and was
significantly superior to other insecticide molecules.

In respect of yield of Bhut Jalakia, the pooled mean data
of three years clearly showed that (Table 4), the highest yield
of 52.64 g/ha was recorded in imidacloprid 17.8 SL treated
plot, this was closely followed by NBAIR strain of Bb-5a and
Bb-23 with 45.85 and 41.23 g/ha, respectively .The yield of
imidacloprid 17.8 SL (52.64 g/ha) was significantly superior
to the other plots treated with entomopathogenic fungi.
However, no significant difference was observed in between
yield parameter of Bb-5a and Bb-23. It could be concluded
that all the treatments tested against sucking pests of chilli
brought a significant reduction of number of population of
sucking pests contributed significantly higher yield as against
untreated control.

Table 4. Effect of local and NBAIR strains on yield of Bhut
Jalakia

Treatments 2014-15 | 2015-16 | 2016-17 | Pooled
(q/ha) (g/ha) (q/ha) mean

Metarhizium anisopliae

(AAU strain) - Biometa 28.75¢ | 31.00% | 31.88° 30.54

Beauveria bassiana

(AAU strain) - Biosona 40.20° | 34.63«¢ | 32.48¢ 35.77

M. anisopliae (Ma-4)

NBAIR strain 29.75¢ 29.50¢ 34.70¢ 31.32

M. anisopliae (Ma-35)

NBAIR strain 30.38¢ 30.38° 38.20°¢ 32.99

B. bassiana (Bb-5a) NBAIR

strain 51.20" | 42.00° 44.35° 45.85

B. bassiana (Bb-23) NBAIR

strain 46.00° | 37.88° 39.80°¢ 41.23

Imidacloprid 17.8 SL 53.83¢ 50.75¢ 53.33¢ 52.64

Untreated control 26.75¢ | 24.13f 29.45f° 26.78

CD =0.05 5.92 3.78 1.83 5.59

CV % 10.49 7.34 4.62 8.60

Means followed by the same letter in a column are not significantly
different
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All the entomopathogenic fungi evaluated during the
course of study exhibited equally more or less efficacies in
suppressing the population of sucking pests of Bhut Jalakia
compared to untreated control.
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