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ABSTRACT

A study on the seasonal incidence and management of harar borer Dichocrocis sp. was carried out at the 
College of Horticulture and Forestry, Neri, Hamirpur, Himachal Pradesh in 2018-19. Incidence started 
during the last week of May with two peaks, first peak was in the last week of July (77%) and the second 
peak (72%) was in the last week of September. The four insecticides viz. chlorantraniliprole 18.5 w/w, 
cyantraniliprole 10.26OD, fenvalerate 20EC, monocrotophos 36%EC and the biopesticide agniastra 
prepared using cow urine, reduced the infestation to <43%. Chlorantraniliprole 18.5 w/w @ 0.005% was 
the best reducing the infestation to 7.77% followed by cyantraniliprole 10.26OD @0.01% (9.99%) and 
fenvalerate 20EC @0.012% (14.43%). 
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Harar (Terminalia chebula) is a deciduous tree 
with its fruits having medicinal properties (Bag et al. 
2013), forms an important constituent of ‘Triphala’ (a 
medicinal digestive stew) used in Ayurveda to treat 
various problems like flatulence, constipation etc. 
(Suryaprakash et al., 2012). Chander and Chauhan 
(2014) reported beetle infestation on its fruits in 
Haryana and adjoining parts of Himachal Pradesh; and 
Das et al. (2016) reported a scarab beetle from Assam. 
In the low hill areas of Himachal Pradesh, the fruits are 
bored by a caterpillar, moving from one fruit to another 
and damaging numerous fruits. Sharma et al. (2018) 
observed that fruits of T. chebula are heavily infested by 
an insect, with frass coming out. Damage up to 82.5% 
is known due to a borer Dichocrocis spp. (Lepidoptera: 
Crambidae) in some parts of Himachal Pradesh. There 
is  dearth of information on its life history, and this 
study explores its seasonal  incidence and control with 
field experiments conducted at the experimental farm 
of College of Horticulture and Forestry, Neri, Hamirpur 
during 2018-19. 

MATERIALS AND METHODS

To evaluate the seasonal incidence four unsprayed 
trees having uniform vigour and age were selected, 
and ten fruits from each tree covering all directions 
were collected at fortnightly intervals, thus with a 
sample of 40 fruits each. The damage symptoms like 

hole or excreta or frass were considered and the data 
pooled and converted to %. To evaluate the efficacy 
of control, four insecticides viz. chlorantraniliprole 
18.5 w/w, cyantraniliprole 10.26OD, fenvalerate 20EC 
and monocrotophos 36%EC, along with biopesticide 
agniastra were tried. Agniastra was prepared using the 
following constituents viz cow urine: 20 l, grounded 
garlic: ½ kg, grounded green chillies ½ kg and neem 
leaves 5 kg. All the ingredients were mixed in a 
container and boiled 4 to 5 times and allowed to cool 
down for 48 hr, and then mixture was filtered using 
muslin cloth and stored in a container. It was applied @ 
2.5 l/ 100 l of water (Acharya, 2017). The experiment 
was laid out in a randomized block design with three 
replications; and in control, foliar application of water 
only was given. Three sprays at 21 days intervals were 
given and the data on % infestation was pooled to 
perform statistical analysis.

RESULTS AND DISCUSSION

Seasonal incidence of Dichocrocis sp., on the basis 
of the fruits damaged revealed that the pest was spread 
from last week of May to last week of November 
when the fruits were harvested. Naik et al. (2010) had 
reported the activity of Dichocrocis punctiferalis on 
castor from July to November. The data depicted in 
Fig. 1, revealed two peaks, first in July and second in 
September. Kang et al. (2002) observed three distinct 
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peaks during mid to late June, mid to late August, and in 
late September. Incidence ranged from 10% during the 
last week of May, which increased to 77.5% during last 
week of July, and the second peak was in the last week 
of September. Thus, incidence was severe between July 
and September, resulting in heavy losses. Sharma et al. 
(2018) also reported the maximum damage in the third 
week of July (ranging from 22.5 to 82.5%). 

Table 1 reveals the efficacy of insecticides- 
chlorantraniliprole 45%SC (0.005%), and cyantraniliprole 
10.26OD (0.01%) were the most effective (reducing 
the incidence to 7.40 and 8.51%, respectively). With 
fenvalerate and monocrotophos, the damage was 
13.69 and 21.10%, respectively, while in agniastra 
it was 37.02% after three applications. The adults 
emerging from the infested fruits collected from the 
trees sprayed with agniastra were deformed. Pawar et 
al. (2016) evaluated insecticides against brinjal shoot 
and fruit borer Leucinodes orbonalis, and observed 
chlorantraniliprole as superior; and Mandal et al. (2011) 
observed chlorantraniliprole 20%SC at 40 g a.i./ ha as 

the best; and cyantraniliprole 10%OD @ 90 and 105 
g a.i./ha were highly effective against Helicoverpa 
armigera (Mandal, 2012).
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Table 1. Efficacy of insecticide/biopesticide against Dichocrocis spp. on harar 

Treatments Conc.
(%)

Incidence after each spray Mean
1st 2nd 3rd 

Chlorantraniliprole SC45 0.005 4.44 (10.97) 8.88 (17.10)    7.77 (15.98) 7.40 (14.68)
Cyantranliprole OD10.26 0.01 5.55 (12.59) 9.99 (18.30) 9.99 (18.30) 8.51 (16.39)
Fenvaleate EC20 0.012 11.10 (19.15) 15.55 (23.12) 14.43 (22.26) 13.69 (21.51)
Monocrotophos EC36 0.108 14.44 (22.12) 24.44 (29.49) 24.43 (29.54) 21.10 (27.05)
Agniastra 2.5 27.77 (31.75) 41.10 (39.81) 42.21 (40.48) 37.02 (37.34)
Control - 38.88 (38.49) 67.77 (55.84) 71.10 (57.54) 59.25 (50.62)
Mean - 17.03 (22.51) 27.95 (30.61) 28.32 (30.68)

Figures in parentheses angular transformed values
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Fig. 1. Seasonal incidence of  Dichocrocis sp. on harar
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ABSTRACT

The efficacy of phosmet was evaluated against the aerial form of the woolly apple aphid E riosom a  
l an ige ru m  (Hausmann) during October� November 2017 and 2019 in apple orchards at Manali district 
.ullu of Himachal 3radesh. All the doses of phosmet were effective in suppression of the aphid up to 
21 days of the spray. Chlorpyriphos (0.05%) was found statistically superior (0.06 aphid colonies/ twig) 
followed by phosmet @ 0.075%, 0.05% and 0.025% (0.36, 0.40 and 0.54 aphid colonies/ twig, respectively) 
during 2017. Similar trend was observed during 2019 but chlorpyriphos was found statistically at par 
with phosmet @ 0.05% and 0.075%. All the concentrations proved safe to the apple plants as there were 
no phytoto[ic symptoms.

.ey words� Apple, E riosoma lanigerum, phosmet, chlorpyriphos, Dursban, efficacy, dose, aphid colonies/ twig, 
phytotoxicity, Himachal Pradesh

Apple is the most important cash crop of Himachal 
Pradesh accounting for about 90% of the total 
horticultural produce, and it is infested by a number of 
insect pests. Among them, woolly apple aphid E riosoma 
lanigerum (Hausmann) is a serious pest infesting both 
aerial as well subterranean plant parts, and affecting the 
plant vigor and yield. ,n some apple growing areas of 
Himachal Pradesh, especially Kullu valley and middle 
valley areas of Kinnaur district, the aerial populations are 
managed successfully by its endoparasitoid A phelinus 
mali (Haldemann) introduced in the mid- thirties 
(Rawat and Pawar, 1�8��. +owever, in other apple 
growing areas like Shimla, Mandi, lower and upper 
valley areas of Kullu, Kinnaur and Spiti valley, this 
insect pest appears in epidemic form and needs regular 
insecticidal applications. A large number of options 
are recommended (Thakur and Dogra, 1�80� Thakur 
and *upta, 1�88�. /ater, some neonicotinoids, with 
different mode of action had been found effective against 
sucking pests (Angelini and /azzarini, 1���� /acombe, 
1���� Nakano et al., 1����. Some insecticides have 
been banned or could not be recommended according 
to the current Control Insecticides Board (CIB), 
India guidelines. With malathion and chlorpyriphos, 
registered against aphids on apple is proposed to be 
banned, there is a need to evaluate new ones. The 
present study evaluates the efficacy of phosmet, a new 
molecule against E . lanigerum.

MATERIALS AND METHODS

Field experiments were carried out in apple orchard 
at farmer¶s field at village Brua in Manali area during 
201� and 201�. The trials were laid in randomized 
block design on 10-1� years old trees of variety µRoyal 
Delicious’.  Three concentrations of phosmet (@ 0.025, 
0.0� and 0.0��% along with standard chlorpyriphos 
(# 0.0� %� were evaluated as foliar application at 
post-harvest stage i.e. October- November. Two more 
concentrations viz., 0.1 and 0.1�% were observed only 
for phytotoxic symptoms. There were five treatments 
including an untreated control, each treatment replicated 
four times with single tree as a replication. Spray was 
done with a high-volume sprayer in October # 10 l 
of spray fluid/ tree. The pretreatment counts on the 
number of woolly apple aphid colonies on ten randomly 
selected twigs were observed in each treatment one day 
before the spray, while post- treatment counts were 
made after 3, 7, 14 and 21 days of the spray. These 
data were analyzed statistically after subMecting to 
¥n�1 transformation. The plants were also observed 
for phytotoxic symptoms, if any. 

RESULTS AND DISCUSSION

Data on the number of woolly apple aphid colonies/ 
twig during 201� and 201� presented in Table 1 reveal 
that all the treatments are effective against the aphid. 
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During 2017, after three days after spray (DAS) aphid 
colonies/ twig ranged from 1.�6 to �.10 in the treated 
plants compared to 10.74 in the untreated control. 
Phosmet # 0.0�% recorded significantly less  aphid 
colonies/ twig (1.�6� followed by chlorpyriphos # 
0.0� % (2.22�, phosmet # 0.0�� % (2.�6� which were 
at par with each other. Similarly, during 201�, aphid 
colonies/ twig ranged from 1.10 to �.22 in treated 
plants. Chlorpyriphos showed significantly less aphid 
colonies (1.10) as compared to phosmet @ 0.075, 
0.0� and 0.02�%. Similar trends were observed after 
� DAS, during 201� and 201�, with chlorpyriphos 
(0.05%) exhibiting significantly higher toxicity to 
aphid as compared to phosmet� however, phosmet 
(0.0� and 0.0��%� was statistically at par. During 
201�, aphid colonies/ twig in chlorpyriphos treated 
plant was 0.�0 whereas it was 1.22 and 1.�2 in phosmet 
(0.075 and 0.05%) treated plants, respectively. In 
2019, chlorpyriphos resulted in 0.10 aphid colonies 
while it was 1.20 and 0.�8 in phosmet # 0.0�� and 
0.0�%, respectively� only least control was obtained 
with phosmet # 0.02�% (1.46 aphid colonies/twig�.
On 14 DAS, all treatments continued their efficacy, 
and chlorpyriphos proved highly effective followed by 
phosmet # 0.0�%. During 201�, similar trends were 
observed even after 21 DAS� however, chlorpyriphos 
was found to be statistically at par with phosmet # 0.0� 
and 0.075% after 14 and 21 DAS during 2019.  

Chlorpyriphos 0.0� % was found to be the most 
effective insecticide (0.06 average number of colonies/ 
twig during 201�� and it was followed by phosmet 
# 0.0��% and 0.0�%. All the treatments were found 
safe with no phytotoxic symptoms. Pree (1���� found 

that phosmet provided good control of Oriental fruit 
moth and was least toxic to the parasite, M acrocentrus 
ancy livorus (Rohwer� amongst azinophosmethyl and 
permethrin.  Bradley et al. (1997) placed phosmet in 
µno or little toxicity¶ (�10 %� category while evaluating 
effect 31 pesticides on A phelinus mali, a parasitoid of 
woolly apple aphid. The results of the present study 
corroborate earlier results on chlorpyriphos as highly 
effective (Thakur and *upta, 1��8� KhaMuria et al., 
2010�. Singh and BhardwaM (2018� reported higher 
toxicity of chlorpyriphos and thiamethoxam against 
aerial form of woolly apple aphid. Keeping in view the 
over /and longtime use of chlorpyriphos, its toxicity to 
the parasitoids/ predators and in case of restrictions on 
its further use in agriculture in the coming time, phosmet 
@ 0.05% may provide an alternate and comparatively 
safer molecule for the suppression of woolly apple 
aphid.      
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Table 1. Efficacy of phosmet �0:P against woolly apple aphid (201�, 201��

Treatments 2017 2019
No. of woolly apple aphid colonies/ twig

Pre 
count

3 DAT 7 DAT 14 DAT 21 DAT Pre 
count

3 DAT 7 DAT 14 DAT 21 DAT

Phosmet @ 0.025% 12.06
(3.61)

3.10
(2.01) b

2.74
(1.93) c

2.10
(1.76) c

0.54
(1.24) b

6.32
(2.70)

3.22
(2.05) b

1.58
(1.59) b

1.54
(1.59) b

1.18
(1.46) b

Phosmet @ 0.05% 10.42
(3.37)

1.96
(1.72) a

1.32
(1.52) b

1.04
(1.43) b

0.40
(1.18) b

7.06
(2.83)

2.88
(1.96) b
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(1.40) b

1.10
(1.43) ab
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(1.19) ab
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(2.88)
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(1.93) b
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Dursban @ 0.05% 10.68
(3.41)
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0.30
(1.14) a
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0.10
(1.05) a

0.30
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0.10
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Control
(water spray only�
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(3.47) c
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6.28
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6.72
(2.73) c

7.20
(2.82) c

CD (p =  0.05) NS 0.27 0.20 0.16 0.06 NS 0.25 0.30 0.40 0.37
Figures in parentheses ¥ (n�1� transformed values� Each replication consisted of 10 twigs� Means followed by common letters do not differ 
significantly� DAT   Days after treatment
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