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Abstract: The incidence of L. orbonalis on brinjal was noticed in different dates. The result obtained from the present study revealed that
among the three different dates of transplanting of brinjal, the crop transplanted 15" of May recorded the lowest mean shoot infestation (9.87
per cent) and fruit infestation on number (9.66 per cent) as well as on weight basis (8.83 percent) as compared to the crop transplanted on 15"
of June, which recorded mean shoot infestation of 13.33 per cent and mean fruit infestation of 21.70 per cent on number basis and 19.91
percent on weight basis. This could be attributed to the less population build up of L. orbonalis on the crop transplanted on 15" of May as

compared to the crop transplanted on 15" of June.
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Brinjal (Solanum melongena Linnaeus) also known as
egg plant, is an important solanaceous plant originated from
India and now grown as a vegetable throughout the tropical,
sub-tropical and warm temperate regions of the world. Brinjal
is referred as “King of Vegetables”. In India, brinjal is
extensively grown under diverse agro climatic conditions
throughout the year (Nayak et al 2014). It is grown in almost
all the states, with an area of 730.35 thousand hectares
under cultivation and with total production of about 12,801
thousand metric tons (Indian Horticultural database, 2019).
Different insect pests attack brinjal right from seedling stage
to final harvesting stage. Some important insect pests of
brinjal, which cause enormous damage to this crop are
brinjal shoot and fruit borer (Leucinodes orbonalis), hadda
beetle (Epilachna spp), jassid (Amrasca bigutella bigutella),
aphid (Aphis gossyppii) and white fly (Bemisia tabaci) (Latif et
al 2009). Among these major insect pests, brinjal shoot & fruit
borer Leucinodes orbonalis is considered to be the most
destructive pest of brinjal (Latif et al 2010, Chakraborti and
Sarkar 2011, Saimander and Gopal 2012) and is found in all
brinjal growing countries (Dutta et al 2011). In India, the yield
reduction by this pest has been reported to be around 20-30
per cent (Bhargava et al 2008) and as high as 70 per cent
(Dhandapani et al 2003) or 70-92 per cent (Chakraborti and
Sarkar 2011). The pest poses serious problem because of its
high reproductive potential, rapid turnover of generations and
intensive cultivation of brinjal both in wet and dry seasons of

the year. Brinjal shoot and fruit borer is practically
monophagous but attacks other plants which belong to
solanaceae family and has attained global importance in
recent years. The caterpillars bore into tender shoots at
vegetative stage, flower and fruit (CABI 2007). The higher
percentage of larvae has been reported in fruits followed by
shoots, flowers, flower buds and mid-rib of leaves (Alpurutto
1994).

The larvae feed on the mesocarp of fruit and feeding and
excretion resultin fruit rotting (Neupane 2001), making it unfit
for human consumption (Baral et al 2006). On an average a
larva can infest 4-7 fruits during its lifespan (Jayaraj and
Manisegaran 2010). Larval feeding in flower has been
reported to be rare, if it happens, there will be no fruit
formation from damaged flowers (Alam et al 2006). Once the
fruit setting has been initiated, shoot infestation becomes
negligible (Kumar and Dharmendra 2013) or completely
disappear (Naqvi et al 2009). The infestation by this pest
results in lowering the vitamin C content up to 80 per centin
infested brinjal fruits (Sharma 2002).

The time of transplanting is an important cultural practice
having a bearing on the population build up of the associated
pest complex in brinjal. Pest attack can be suppressed or
escaped by altering the transplanting dates. In this way most
vulnerable period of crop growth may not synchronize with
peak activity of the pest organism. Thus manipulation of the
date of transplanting of this crop may reduce the incidence of
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this pest and indirectly it may lessen the number of spray
applications for its management. Keeping in view the
economic importance of the crop, quantum of damage
caused by the shoot and fruit borer, the present study
regarding the effect of different dates of transplanting on the
incidence of brinjal shoot and fruit borer was carried out.

MATERIAL AND METHODS

The experiment was laid out in RBD in uniformly sized
plots measuring 3.60x3.15m at spacing of 60x45 cm. The
brinjal variety Nisha was used for the experiment. Seedlings
of brinjal (Nisha) were raised in three different nursery beds
for different dates of transplanting. There were six
replications and three treatments in the trial. Ten plants were
randomly selected and tagged in each plot. The first
transplanting was done on May 15, 2020 and subsequently
another two transplanting were done at 15 and 30 days after
the first transplanting. Weekly observations were taken from
ten randomly selected plants/plot for brinjal shoot and fruit
borer infestation on shoot from each planting. For fruit
infestation, total number of fruits and infested fruits were
recorded per plot during each harvesting from each
replication. The per cent age of infested shoot/fruit was
recorded and data recorded were analyzed by using
OPSTAT online software and two factor ANOVA was
performed in Randomised Block Design to compute CD
value. The treatments with significant difference were also
separated using Tukey's honestly significant difference post
Hoc testusing IBM SPSS software.

RESULTS AND DISCUSSION

Shoot infestation: The weekly data on shoot infestation (per
cent) by Leucinodes orbonalis at three different dates of
transplanting viz. 15" May, 30" May and 15" June, 2020 are
presented in Table 1. During the first week after transplanting
there was no shoot infestation (%) in all the treatments and it
started after the second week of transplanting and the crop
transplanted on 15" June recorded the highest shoot
infestation of 4.19 per cent. The present investigations on the
initiation of shoot infestation by brinjal shoot and fruit borer is
in close agreement with that of Jat et al (2002) who reported
that the infestation of brinjal shoot borer commenced on
shoots one week after transplantation. Salve et al (2021)
reported that the infestation of L. orbonalis on developing
shoots commenced from four weeks after transplantation
and ranged from 2.25 (31% SMW) to 0.45 per cent (43" SMW)
with peak being 10 per cent at 37" SMW.

From the second week onwards, the shoot infestation in
all the three treatments showed an increasing trend. In case
of the crop transplanted on 15" of May (T,), the peak (highest)

shoot infestation of 24.85 per cent was observed on the 8"
week after transplanting whereas in case of crop
transplanted on 30" of May (T,), the highest shoot infestation
of 39.66 per cent was observed on 9" week after
transplanting. Treatment (T,) recorded the peak (highest)
shoot infestation of 43.80 per cent on the 7" week after the
transplanting. After attaining a peak, shoot infestation
showed a decreasing trend in all the treatments. No shoot
infestation due to L. orbonalis attack was observed after 17"
weeks after transplanting in T, and 16" weeks after
transplanting in T,, respectively. However, shoot infestation
ceased at 15" weeks after transplanting in T.. Infestation in
shoots decreased after fruit setting. On comparing the mean
shoot infestation observed in the three treatments, the
highest mean shoot infestation was observed in T, (13.33 per
cent) followed by T, (12.78 per cent) and then T, (9.87%).
The treatments T, and T, were statistically at par (p > 0.05),
however, T, was found to be statistically different from T, and
T, (p < 0.05) at 0.05 significance level. Interaction between
the transplanting date and the duration of crop was significant
at 0.05 level of significance. The results thus revealed that
among the three different dates of transplanting, the brinjal
crop transplanted on 15" of May (T,) showed the lowest shoot
infestation, while the crop transplanted on 15" of June (T,)
recorded the highest shoot infestation.

The finding on peak infestation of brinjal shoot and fruit
borer are in conformity to those of Nandi et al (2017) who
reported that peak shoot infestation by L. orbonalis was
around 8 weeks after transplantation during Kharif season.
Singh et al (2000) reported that shoot infestation was started
at the end of August and reached peak in the third week of
September. Bharadiya and Patel (2005) also reported that
the damage of shoot & fruit borer on shoot was the highest
during fourth week of September.

Fruit infestation (on number basis): The weekly data on
fruit infestation on number basis (per cent) by L. orbonalis at
three different dates of transplanting viz. 15" May, 30" May
and 15" June are presented in Table 2. It is evident from the
table 2 that in the initial days of the crop growth i.e. from the
first to fifth weeks after transplanting, only vegetative phase
of crop is there and no fruit was formed. After the initiation of
reproductive phase, the fruit infestation (per cent) in all the
treatments started on 6" week after transplanting, highest
number of fruits infestation (28.13%) were observed in T,
however, a very less number of infested fruits were recorded
in T, (3.0%) and T, (2.5%). Similar to the trend followed in
shoot infestation, fruits infestation also showed an increasing
trend. The peak fruit infestation of 26.17 per cent was
observed on 12" week after transplanting in T,, however peak
number of fruits infestation of 36.61 and 53.36 per cent was
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observed in 11" and 10" week after transplanting in T,and T,,
respectively. After attaining a peak, a reduction in fruit
infestation was observed. The fruit infestation was observed
till the 19" week after transplanting in all the treatments. The
mean number of fruits infested was highest in T, (21.71 per
cent), however, in T, and T,, fruit infestation was 9.66 and
10.21 per cent, respectively. All the mean number of fruit
infested were statistically different at 0.05 level of
significance (p<0.05). Interaction between the date of
transplanting and duration of crop growth was found to be
significant 0.05 level of significance.

Fruit infestation (weight basis): The data on fruit
infestation on weight basis (%) by L. orbonalis at three
different dates of transplanting viz. 15" May, 30" May and 15"
June are presented in table 2. As reported earlier also there
was no fruitinfestation up to 5 weeks after each transplanting
and the fruit infestation started in the later stage. The fruit
infestation commenced from 6" week after the transplanting
of the crop and the highest fruit infestation of 25.37 per cent
(on weight basis) was observed in T, however, a very less
infested fruits on weight basis were recorded in T, (2.3 per
cent) and T, (2.65 per cent). Similar to the trend followed in

Table 1. Shoot Infestation level of L. orbonalis at different date of transplanting

Crop duration (WAT)

Shoot infestation (%)

T, T, T, Mean
(TD=15" May) (TD=30" May) (TD=15" June)
1 0+0* 0+0 0+0 0
() (0) ) )
2 1.12+1.28 1.80+1.98 4.19+0.97 2.37
(4.195) (5.401) (11.73) (7.11)
3 2.48+1.17 5.9140.93 9.4710.84 5.95
(8.39) (14.02) (17.90) (13.44)
4 7.49+1.11 9.0940.90 14.29+1.00 10.29
(15.83) (17.52) (22.19) 18.51)
5 19.2+2.55 14.59+0.72 18.83+1.01 17.54
(25.93) (22.44) (25.70) (24.69)
6 20.50+1.63 19.68+1.38 26.27+1.39 22.15
(26.89) (26.31) (30.81) (28.00)
7 22.51+2.31 25.60+1.06 43.80+1.09 30.64
(28.28) (30.38) (41.42) (33.36)
8 24.85+2.13 35.86+1.47 42.10+11.45 34.27
(29.87) (36.77) (40.15) (35.60)
9 21.14+0.78 39.66+21.72 40.40+1.45 33.73
(27.36) (39.28) (39.44) (35.36)
10 16.42+1.08 25.96+2.92 22.58+1.30 21.65
(23.88) (30.58) (28.35)) (27.61)
1 11.63+1.49 21.06+2.16 17.49+0.74 16.72
(19.89) (27.28) (24.71) (23.96)
12 11.63+0.91 17.67£2.19 11.78+1.75 13.69
(19.92) (24.81) (21.58) (21.58)
13 9.44+0.59 12.07+0.69 9.3310.74 10.28
(17.88) (20.31) (17.76) (18.65)
14 9.3740.50 10.92+1.36 6.0414.22 8.78
(17.81) (19.26) (13.57) (16.88)
15 8.7110.77 9+0.76 0+0 5.90
(17.14) (17.44) (0) (11.53)
16 7.39+0.76 6.65+0.95 0+0 4.68
(15.75) (14.90) (0) (10.22)
17 3.43+1.04 0+0 0+0 1.14
(10.55) (0) (0) (3.52)
18 0+0 0+0 0+0 0
) (0) ) )
Mean 9.87° 12.78" 13.33°

*Mean + SE (value in the parentheses are arc sin transformation values); WAT = Week after transplanting, TD=Transplanting date

Mean followed by different letters are significantly different at a = 0.05 (p-value < 0.05) according to Tukey HSD

CD (a = 0.05)

Date of transplanting (Factor A) = 0.94 (0.69)
Crop Duration (Factor B) = 2.43 (1.77)

Factor AX B = 4.22 (3.07)
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shoot infestation, fruit infestation on weight basis also
showed an increasing trend. The peak fruit infestation on
weight basis (24.13%) was observed in 12" week after the
transplanting in T,, however peak fruits infested on weight
basis (32.57 and 50.01 per cent) were observed in 11" and
10" week after the transplanting in T, and T,, respectively.
After attaining a peak, a reduction in fruit infestation was
observed. The fruit infestation was observed till the 19" week
after the transplanting in all the treatments. The mean fruits
infested on weight basis was highest in T, (19.91 per cent)
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which was statistically different from T, and T,, with the fruit
infestation of 8.83 and 9.01 per cent, respectively, at 0.05
level of significance (p<0.05). Interaction between the date of
transplanting and duration of crop growth was found to be
significant 0.05 level of significance.

The results thus revealed that among the three different
dates of transplanting, the brinjal crop transplanted on 15" of
May (T,) showed the lowest fruitinfestation (both number and
weight basis) while the crop transplanted on 15" of June (T,)
recorded the highest fruit infestation (both number and

Table 2. Fruit Infestation level of L. orbonalis at different date of transplanting (on number and weight basis)

Crop Transplanting date = Transplanting date = Transplanting date = Mean (on  Mean (on
duration 15" May (T,) 30" May (T,) 15" June (T,) number weight
(WAT) basis) basis)
Flon number  Flon weight Flonnumber Flon weight Fl on number Fl on weight
basis (%) basis (%) basis (%) basis (%) basis (%) basis (%)
5 00 (0) 010 (0) 010 (0) 010 (0) 010 (0) 0+0 (0) 0(0) 0(0)
3+2.37 2.310.34 2.5+£2.74 2.65+0.45 28.13+1.34 25.37+1.44 11.21 10.11
(8.15) (8.70) (6.46) (9.34) (32.01) (30.23) (15.54) (16.09)
7 10.1120.75 8.7+0.60 6.58+2.01 4.3410.60 32.42+1.33 29.7+1.82 16.37 14.25
(18.52) (17.14) (14.73) (12.00) (34.69) (33.00) (22.65) (20.72)
8 13.89+1.39 13.48+0.84 9.98+1.16 8.0411.46 39.38+1.24 37.614.40 21.08 19.71
(21.85) (21.52) (18.38) (16.41) (38.85) (37.79) (26.36) (25.24)
9 16.28+1.16 15.21+0.64 14.41£2.99 12.05+1.52 46.5+0.99 43.19+1.69 25.73 23.49
(23.77) (22.94) (22.21) (20.28) (42.98) (41.07) (29.65) (28.10)
10 19.9+1.05 18.01+0.82 18.67+0.75 16.56+0.84 53.36+1.70 50.01+1.76 30.64 28.19
(26.47) (25.10) (25.58) (24.00) (46.91) (44.99) (32.99) (31.36)
1 23.41+1.32 22.96+1.17 36.61+1.51 32.57+1.92 46.33+0.76 45.1+1.68 35.46 33.54
(28.92) (28.62) (37.22) (34.78) (42.88) (42.17) (36.34) (35.19)
12 26.17+1.81 24.13+1.35 28.67+1.33 26.4+0.75 42.99+0.96 40.03+1.79 32.6 30.19
(30.74) (29.40) (32.35) (30.90) (40.95) (39.23) (34.68) (33.18)
13 20.89+0.95 19.34+1.02 23.65+1.64 22.7+1.54 38.74+1.43 35.01+1.87 27.76 25.69
(27.18) (26.08) (29.08) (28.43) (38.48) (36.26) (31.58) (30.26)
14 19+0.92 17.72+1.10 21.67+2.52 20.08+2.15 36.21+3.39 31.23+1.64 25.63 23.01
(25.83) (24.88) (27.67) (26.59) (36.16) (33.96) (30.17) (28.47)
15 15.53+0.40 13.27+0.94 17.08+2.38 14.16+0.96 24.62+1.10 22.68+1.39 19.08 16.7
(23.02) (21.34) (24.36) (22.08) (29.73) (28.42) (25.76) (23.95)
16 11.6310.77 11.03£0.71 12.28+1.97 10.83+1.36 20.9+0.91 18.36+0.98 14.92 13.41
(19.92) (19.38) (20.45) (19.18) (27.15) (25.36) (22.51) (21.30)
17 8.58+0.80 8.46+0.73 8.3+0.42 6.98+0.81 13+1.55 11.88+1.33 9.94 9.1
(17.01) (16.89) (16.68) (15.29) (21.10) (20.13) (18.27) (17.44)
18 4+0.89 1.59+1.39 3.174£1.17 2.49+1.56 8.2+0.69 6.2+0.78 5.12 3.43
(11.47) (5.86) (10.11) (8.17) (16.62) (14.39) (12.73) (9.47)
19 0.83+0.98 0.35+0.65 0.67+0.82 0.43+0.52 3.42+1.02 1.73+1.25 1.64 0.84
(3.67) (1.89) (3.27) (2.63) (10.55) (6.73) (5.83) (3.75)
20 0+0 0+0 0+0 0+0 0+0 0+0 0 0
0) ©) (0) ©) ©) (0) (0) ©)
Mean 9.661° 8.83° 10.21° 9.01° 21.708° 19.91°

*Mean + SE (value in the parentheses are arc sin transformation values); WAT = Weeks after transplanting, FI= Fruit infestation
Mean followed by different letters are significantly different at a = 0.05 (p-value < 0.05) according to Tukey HSD

CD (a =0.05)

For fruit infestation on number basis

Date of transplanting (Factor A) = 0.32 (0.42)
Crop duration (Factor B) = 0.83 (1.09)
Factor AX B =1.43 (1.89)

For fruit infestation on weight basis

Date of transplanting (Factor A) = 0.28 (0.33)
Crop duration (Factor B) = 0.72 (0.85)
Factor AX B =1.25 (1.47)
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weight basis). The present finding are in agreement to those
of Nandi et al (2017) who reported that fruit infestation
reached its maximum at 12 weeks after transplantation
during Kharif season. These findings also in agreement to
those of Tripura et al (2017) who reported that peak
infestation of shoot & fruit borer on shoot and fruits were in the
first week of August (34.20 per cent) and in the third week of
August (46.75 per cent ), respectively.

The result obtained from the present study thus revealed
that among the three different dates of transplanting of
brinjal, the crop transplanted 15" of May recorded the lowest
mean shoot infestation (9.87 per cent) and fruit infestation on
number (9.66 per cent) and weight basis (8.83 per cent) as
compared to the crop transplanted on 15" of June which
recorded mean shoot infestation of 13.33 per cent and mean
fruit infestation of 21.70 per cent on number basis and 19.91
per cent on weight basis. This can be attributed to the less
population build up of L. orbonalis on the crop transplanted
on 15" of May as compared to the crop transplanted on 15th
ofJune.

The present results find support from the studies of
Tripura et al (2017) carried out at Meghalaya who reported
that first transplanting (done on 15" of April, 2015) showed
lowest shoots and fruit damage followed by the second
transplanting (done on 30"  April, 2015). They further
reported that the third transplanting (done on 15" of May)
showed the highest shoot and fruit infestation. The peak
shoot infestation was 25.25, 32.60 and 34.20 per cent in the
first, second and third transplanting, respectively. Whereas
the peak fruit infestations were recorded to be 16.25, 44.75
and 46.75 per cent in the respective transplanting. However,
Singh et al (2017) on the basis of the experiments conducted
during Kharif (July 2016 to February, 2017) reported that
brinjal crop transplanted during August 2016 (third
transplanting) recorded relatively higher shoot damage with
a mean of 18.01 per cent followed by that in first and second
transplanted crop (crop transplanted during July, 2016) with a
mean of 16.07 and 16.17 per cent shoot damage. Similarly
the third transplantation crop recorded the highest mean fruit
damage (17.65 per cent) on number basis and 15.70 percent
on weight basis followed by first and second transplanted
crop with a mean fruit damage of 15.95 per cent on number
basis and 14.64 per cent on weight basis and 17.62 per cent
on number basis and 14.97 per cent on weight basis,
respectively.

The present findings are in partial agreement with reports
of Rashid et al (2003) who revealed that the highest level of
shoot & fruit infestation was found from June to September.
Radhakishore et al (2009) observed that infestation of L.
orbonalis on brinjal crop started from early vegetative stage

and continued up to crop maturity. First infestation appeared
on shoots from the second week of April and peaked in the
second week of June and third week of May during two
consecutive years.
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