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ABSTRACT: Field experiments were conducted to study the efficacy of newer molecules against jasmine budworm
Hendecasis duplifascialison Hampson during kharif, 2017 and 2018. The results revealed that the lowest mean per
cent infested buds was recorded with flubendiamide 39.35 SC @ 0.075 ml/1 followed by chlorantraniliprole 18.5 SC
@ 0.2ml/l, emamectin benzoate 5 SG @ 0.2 g/l, lambda-cyhalothrin 5 EC, Bacillus thurengiensis, diclorovas 76 EC
and commercial neem. Similarly the maximum flower yield of 7215.33 kg/ ha was obtained with flubendiamide 39.35
SC followed by chlorantraniliprole 18.5 SC (6925.67 kg/ha), emamectin benzoate 5 SG @ (6453.67 kg/ha), lambda-
cyhalothrin 5 EC (6331.33 kg/ha) whereas, lowest flower yield was recorded in untreated control (2549.33 kg/ha).
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INTRODUCTION

Jasmine (Jasminum spp.) is one of the most marketable
traditional flowers of India. It is exquisitely scented to
soothe and refresh, and one of the oldest fragrant flowers
cultivated by man. The genus Jasminum which belongs to
the family Oleaceae comprises of more than 200 species
and is mostly tropical in distribution (Khader and Kumar,
1995). It is one of the most sought after flowers in all
religious, social and cultural ceremonies (Thakur et al.,
2014). In south India, large quantities of jasmine flowers
are used by women folk for adorning their hairs, making
garlands, floral decoration of the wedding ceremony and
for religious offerings. The flowers are also used for the
production of perfumes and attars (Arumugam et al,
2002). Apart from flower, other parts of jasmine like leaf,
stem, bark and root are also used for medicinal purposes
(Bose and Yadav, 1989). India exports jasmine flowers
to the neighboring countries like Sri Lanka, Singapore,
Malaysia and Gulf. There are about ninety Jasminum
species found in India (Muthukrishnan and Pappiah,
1980), of these only twenty species are cultivated in
South India. In Karnataka the most commonly cultivated
jasmine species are Jasminum sambac Ait. (vernacular
name: Dundu mallige), Jasminum auriculatum
Vohl. (vernacular name: Sooji mallige), Jasminum
grandiflorum L. (vernacular name: Jaji mallige) and
Jasminum multifloum Andre. (vernacular name: Kakada
or Bengalore jasmine) (Ashoka et al., 2017).

Jasmine flower is native to India cultivated over an
area of 25,530 hectares with a production of 1,87,190
tonnes of loose flowers and 10,710 tonnes of cut flowers
in 2017-18 (Annon., 2017). The largest area under
jasmine cultivation lies in Tamil Nadu and Karnataka
from where it is distributed to metropolitan cities.
Karnataka is the second highest producer of jasmine
flowers with a production of 43,600 tonnes from an area
of 6,600 hectares (Anon., 2017). The major jasmine
growing districts are Bengaluru, Belagavi, Ballari, Bidar,
Bijapur, Chitradurga, Dhakshina Kannada, Dharwad,
Kolar, Hassan, Kodagu, Shivamogga, Mandya, Mysuru
and Tumkur.

Since the commercial value of the Hadagli jasmine
is high due to its GI tag and special flower characters,
farmers are resorting to high input cultivation. Over
the years this has resulted in increased biotic stresses
in the form of insect and mite pests. They form a major
suppression factor and their management assumes an
important task, as these cause considerable direct damage
to the crop in general and flower in particular. Jasmine is
being attacked by more than twenty insect pests and mites.
Among the different pests like, bud and shoot web worm
(Elasmopalpus jasminophagus Hampson), blossom midge
(Contarinia maculipennis Felt.) and eriophyid mite and
redspider mites the bud borer, Hendecasis duplifascialis
Hompson found to directly cause heavy damage to flowers
which are the commercial products (Reddy et al., 1978).
The larvae of bud worm feed on the innermost petals of
the closed bud in the initial stages and emerge through a
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circular hole made usually on the tubular portion of the
corolla for tunneling into other buds causing damage up
to 40-50 per cent and yield loss of 30-70 per cent (Kamala
etal., 2017).

Farmers are clueless about the existing problem due
to budworm in Hadagali jasmine and they are following
non-scientific mode of pest management practices without
understanding efficacy of novel chemicals or bio-agents
and botanicals. In keeping the above views, the present
study was carried out to know the effective chemicals for
the management of budworm in Hadagali jasmine.

MATERIALS AND METHODS

Field experiment was conducted to manage the
bud worm, Hendecasis duplifascialis. Ten treatments
including untreated control were imposed in Randomized
Block Design with three replications during the year
2017-18 for two seasons at Huvinahadagali, Bellary

Dist., Karnataka. For conducting the experiment, five to
six year old bushes were selected, with four bushes in
each plot for each treatment and tagged. After taking first
count on healthy and damaged, the buds were removed
from the bushes and insecticides were sprayed with hand
operated knapsack sprayer. Totally two sprays were
imposed at peak coincidence during July and August
months in one cropping season.

The observations were made from the selected shoots
at one day before spray and two, seven, 14 and 20 days
after each spray. The per cent bud damage was calculated
by recording total number of flower buds and number of
flower buds damaged with bored holes.

Flowers were harvested from individual treatments
daily and weighed in kilograms and recorded the same
throughout the flowering season (from April to September).
The plot yield was extrapolated into kg per hectare.

Table 1. Effect of insecticides on budworm, Hendecasis duplifascialis on jasmine during kharif 2017

Dosage/ Per cent bud damage Reduction
Treatment >ag over control
litre 1DBS 2DAS  7DAS 14 DAS 20 DAS Mean (%)
. 2732 15.71 2.03 . 5.70
Flubendiamide 39.35SC ~ 0.075ml GISIy (23358  (8.18) 5.22(13.21) (1381 11.20 60.61
. 25.74 16.70 5.17 . 1045
Emamectin benzoate 5 SG 02¢g (G049F  (24.12¢  (13.14p 10.64 (19.04) (18.86) 13.74 51.66
. 2532 15.60 3.02 , 748
Chlorantraniliprole 18.5SC 0.2 ml G021y (2327 (1001 7.16 (15.52) (15.88) 11.72 58.77
. 2595 19.08 6.84 . 1310
Lambdacyhalothrin 5 EC 0.5ml G062F  (2590¢  (15.16) 13.03 (21.16) 2122y 15.60 45.11
. 2522 21.13 11.13 . 1441
Dichlorvos 76 EC 0.5ml G014y 2736y  (1949F 14.18 (22.12) 2231y 1721 3944
Bacillus thuringiensis var. 24.08 21.25 8.86 . 14.69
Kurustroki 0.5 % WP 1oml (2939 (2745 (17.32)° 1444 22,34y (22.54) 16.67 4136
Metarhizium anisopliae 26.59 21.93 12.04 . 1850
1X10° 308 Grup 1o ooy 16B@ODT h54q) 1902 3308
Commercial Neem 1500 25.17 2271 13.10 o 1555
ppm 3.0ml GO1IF  (2846F (2122) 15.16 (22.91) (2323 18.34 3548
26.03 23.96 19.36 22.11
Neem cake 200 kg/ ac G068y (931 (2611 21.29 (27.48)¢ (28.05) 22.55 20.66
2535 2829 29.16 L 3032
Control - (023  (213F (3268 28.98 (32.57) (3341 2842 0.00
S.Em. + 1.12 0.65 0.46 048 0.59
C.D. at 5% NS 1.89 1.35 141 1.72
CV (%) 9.86 12.05 9.44 1145 13.72

Note: DBS- day before spray, DAS- days after spray
Figures in the parentheses are arcsine transformed values
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RESULTS AND DISCUSSION

Efficacy of newer insecticides was screened against
H. duplifascialis. The studies were carried out during
kharif, 2017 and 2018 and results of the effectiveness of
chemicals are furnished here.

First season (pooled kharif, 2017)

Pooled results of treatments imposed during the first
season of the year 2017 revealed that, the minimum per
cent bud damage was reported in flubendiamide 39.35
SC, chlorantraniliprole 18.5 SC, emamectin benzoate 5
SG and found superior at all the spray intervals. The mean
per cent bud damage was also very less in flubendiamide
39.35 SC (11.20), chlorantraniliprole 18.5 SC (11.72),

emamectin benzoate 5 SG (13.74), lambdacyhalothrin
(15.60), B. thurengiensi (16.67). Neem cake (22.55) was
not found effective compared to all the treatments and
control recorded 28.42 per cent bud damage. With respect
to the per cent reduction over control, the maximum
reduction in infestation was in flubendiamide (60.61)
followed by chlorantraniliprole (58.77) compared to rest
of the treatment application (Table 1).

Second season (pooled Karif, 2018)

The overall efficacy of the treatments imposed during
the second season of 2018. The pooled results revealed
that, the lowest mean per cent bud damage confirmed
in flubendiamide 39.35 SC (10.45), chlorantraniliprole

Table 2. Effect of insecticides on budworm, Hendecasis duplifascialis on jasmine during kharif 2018

Per cent bud damage Reduction
Treatment Dosage/ over
litre  1pDBS 2DAS  7DAS 14DAS 20DAS Mean control
(%)
L 23.53 15.59 2.02 5.30 5.82
Flubendiamide 39.35 SC 0075ml  Joton  @vasy @1 (sl (3o 1045 6734
. 2391 16.58 5.17 10.71 10.57
Emamectin benzoate 5 SG 02g Q028 (403>  (1314F  (19.01F  (1897F 13.39 54.75
- 23.50 1548 3.02 7.23 7.60
Chlorantraniliprole 18.5 SC 0.2ml 2900¢  (2317¢  (1000f (15600  (1601y 11.37 61.58
. 24.12 18.96 6.83 13.11 13.39
Lambdacyhalothrin 5 EC 05ml oo osgope (s Ly lagy DB 83
. 23.39 21.01 11.12 14.53 14.64
Dichlorvos 76 EC 0.5ml (2893) (2728  (1948) (22400 (22505 16.94 4275
Bacillus thuringiensis var. 22.26 21.13 8.86 14.71 14.81
Kurustroki 0.5 % WP Loml g isy @737 a732¢ 256 (263 0 MB
Metarhizium anisopliae 24.77 21.64 12.03 16.11 18.79
1X10° 308 9ssp @7 (0200 @366r (25687 007 3691
Commercial Neem 1500 2334 22.59 13.10 14.71 15.50
ppm 30mlb oggop @838yt (122 (255 (3agp L8 3968
2421 23.84 19.36 21.36 22.39
Neem cake 200kg/ac g u7p  (023¢ @610y (753 (824 222 A
25.50 28.17 30.61 31.54 32.12
Control - (G033 (3200  (3359) (3417¢ (45 2 -
S.Em. + 0.86 1.01 0.53 0.44 0.52
C.D. at 5% NS 2.96 1.55 1.28 1.52
CV (%) 10.11 11.14 10.65 12.60 14.53

Note: DBS- day before spray, DAS- days after spray

Figures in the parentheses are arcsine transformed values
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Table 3. Effect of insecticides on budworm, Hendecasis duplifascialis on jasmine (Two season data pooled*)

Per cent bud damage

Reduction Flower

Treatment Dosage/ over Yield
litte 1DBS 2DAS 7DAS 14DAS 20DAS Mean control  (Kg/
(%) ha)
. 2543 1565 202 526 557
Flubendiamide 3035SC 0075 ml 1078 6261 721533
3028y  (2330F  (R18¢  (1326F (13.65)F
, 2483 1664 517 1068 1032
Emamectin benzoate 5 SG 02g 13.53 53.11 6453.67
(2980 (407> (13.14F  (1907¢ (1873)
- 2441 1554 302 720 7.19
Chlorantraniliprole 185SC ~ 02ml 1147 6023 692567
2961y (2322¢  (1001F (1556 (1555
_ 2504 1902 684 1307 1302
Lambdacyhalothrin SEC~ 0.5ml 1540 4662 633133
(30.02F (2586 (1516  (2120f (2LI5)
_ 2431 2107 1LI3 1445 1408
Dichlorvos 76 EC 0.5ml 1700 4105 498733
(20548 (2732 (1948F  (22.34F (2204
~ ingiensi 2317 2119 886 1468 1416
Bacillus thuringiensis vat. - g 1641 4310 528233
Kurustroki 0.5 % WP 2877F  (Q7AlFE  (1732¢ (2253 (2211
it anisopli 2568 2178 1203 1607 1845
Metarhizium anisopliae 30g 1880 3481 434300
1X10 (3045F  (27.82 (2030) (23.63) (2544
mmercial Neem 2425 265 1310 1493 1517
Commercial Neem 1500 30ml 1802 3752 452567
ppm 2950y (2842 (122f (273 (2292
200kg 2512 2390 1936 2133 2189
Neem cake 232 263 361267
ac (3008 (2927F (2610 (27.50¢ (27.90%
2543 2823 2988 3026 3042
Control - 2885 - 254933
3028y (3210  (33.14F (3337F  (3348)
S.Em. £ 074 065 043 034 043 340.87
C.D. at 5% NS 1.89 124 101 124 994,98
CV (%) 6.71 7.10 8.61 524 639 14.70

Note: DBS- day before spray, DAS- days after spray

Figures in the parentheses are arcsine transformed values, * Mean of four sprays

18.5 SC (11.37) and emamectin benzoate 5 SG (13.39)
andfound superior to all the treatments. Further, highest
per cent reduction of bud damage over control witnessed
in flubendiamide (67.34) followed by chlorantraniliprole
18.5 SC (61.58), emamectin benzoate 5 SG (54.75),
lambdacyhalothrin 5 EC (48.35), B. thurengiensis
(44.73), diclorovas 76 EC (42.75), commercial neem
(39.68) and M. anisopliae (36.91). Very negligible per
cent reduction in bud damage reported in neem cake
(24.87) (Table 2).

The present investigations are in close agreement
with the reports of Sudhir (2002) who found that
indoxacarb 14.5 SC at 0.0073 per cent and spinosad 45
SC at 0.023 per cent were effective. Similarly, efficacy of
clorantriniliprole (at 0.1 ml/ 1) is supported by the results
of Roopini (2016).

The chlorantraniliprole used in the present study is
a new chemical under anthranilic diamide group with
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green label. Its superior efficacy could be due to novel
mode of action. It activates ryanodine receptors via
stimulation of the release of calcium stores from the
sarcoplasmic reticulum of muscle cells (i.e., for chewing
insect pests) causing impaired regulation, paralysis and
ultimately death of sensitive species (Cordova et al.,
2006). In the same line, the differential selectivity of
chlorantraniliprole is towards insect ryanodine receptors
that explains the outstanding profile of low mammalian
toxicity. It is active on chewing pests primarily by
ingestion and secondarily by contact, and shows good
ovilarvicidal and larvicidal activity (Bassi et al., 2007).
Lambda cyhalothrin was also effective and this is in line
with the report of Suganthi et al. (20006).

The present study is also in line with the results of
Harini et al. (2018), who conducted the field experiment
in Killikulam and Tuticorin, India, during summer
season in 2018.The efficacy of five botanicals and
eleven insecticides were evaluated against jasmine bud
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worm, H. duplifascialis (Hampson) infesting J. sambac.
Chlorantriniliprole 18.5 SC at 0.1 ml/l, flubendiamide
39.35 SC at 0.75 ml/1, thiacloprid 21.7 SC at 0.30 ml/l,
dimethoate 30 EC at 2.0 ml/l and novaluron 10 EC at
1.00 ml/1 recorded lower infestation of 6.21, 6.64, 7.64,
7.92 and 13.69 per cent infested buds per five clusters
per 10 plants, respectively. Among, the botanicals NSKE
at 5.0 per cent and pongamia oil at 2.0 per cent was
superior against budworm followed by pongamia oil at
2.0 per cent with 81.67 and 76.10 per cent reduction,
respectively.

After the newer insecticides the neem based products
were found better. These findings are in agreement with
the results of experiment conducted by Neelima (2005)
according to them neem products, NSKE was effective in
reducing bud borer H. duplifascialis damage. Similarly,
Peaula and Muthusamy (2016 ) reported the efficacy of
neem oil and pungam oil for the management of the jasmine
budworm (H. duplifacialis Hampson) in the laboratory.

In present investigation, B. thurengiensis also was
equally effective as that of lambda cyhalothrin. This
finding is in close agreement with Hemalatha (2009)
who observed that application of B. thuringiensis at 0.1
per cent was the most effective treatment against jasmine
budworm, H. duplifascialis. Pillai et al. (2016) reported
the efficacy of entomopathogens against jasmine pests.
Efficacy of B. thuringiensis is also documented by Mirlin
and Kennedy (2016) against jasmine bud worm e under
both in vitro and field conditions.

Yield

The effect of different insecticides sprays on flower
yield is presented in the Table 53. As per the results
obtained, the impact of insecticides application on flower
yield was significantly higher in treated plots than untreated
control. The highest flower yield per hectare was recorded
in flubendiamide 35.35 SC (7215.33 kg) followed by
chlorantraniliprole 18.5 SC (6925.67 kg), emamectin
benzoate 5 SG (6453.67 kg), lambdacyhalothrin 5 EC
(6331.33 kg), B. thurengiensis (5282.33 kg), dichlorvos
76 EC (4987.31 kg), commercial neem (4525.67 kg).
Least yield was recorded in untreated control (Table 3).
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