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ABSTRACT: An experiment was conducted to know the seasonal incidence of natural enemies of Pest
complex on broad leaf mustard, Brassica juncea var. rugosa was studied during Rabi, 2019-20. A local
variety “Lamtachabi” was used for the experiment. Number of replications were 10 with a plot size of (4m
x 5) sg. M. 5 natural enemies were found associated with mustard aphid, Lipaphis erysimi. The five natural
enemies of mustard aphid were Braconid wasp, Diaeretiellarapae (M’Intosh), Seven-spot ladybird bestle,
Coccinella septempunctata, Transverse ladybird beetle, Coccinella transversalis, Ladybird bestle,
Menochilus sexmaculata; Common hoverfly, I schiodon scutellaris. Cotesia glomerata was obser ved infesting
Pieris canidia. The experiment was conducted to know the seasonal incidence of natural enemies of pest
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complex on broad leaf mustard asvery less or no work has been done on this, especially on this crop.

INTRODUCTION

Mustard production in India suffers from aphid,
infestation considerably Rao et al. (2013). The predator
species such as, green lacewing beetle, Chrysoperla
carnea, €eleven-spotted ladybird beetle, Coccinella
undecimpunctata and seven-spotted ladybird beetle,
Coccinella septempunctata were recorded when the
pest population of aphids was sufficiently developed
on the rapeseed varieties Talpur and Khuhro (2004).
The incidence of the mustard aphid commenced from
December 1st week and peaked in 3 week of January
with 300 aphids/plant. Where the aphidophagous
predators namely C. septumpunctata, C. transversalis
and Menochilus sexmaculata appeared high at January
last week (20.00 coccinellid/plant) to March 1% week.
The aphid predating syrphids populations were aso
recorded and its population were maximum at February
1% week (1.80 syrphids/plant). One aphid parasitoid,
Diaretiallarapae (Hymenoptera: Braconidae) was aso
observed Hugar et al. (2008). Three coccinellids viz.
Coccinella septempunctata, Menochilus sexmaculatus
(Cheilomenes  sexmaculata) and  Hippodamia
variegate and two chrysopids viz.
Chrysoperlacarnea and Anisochrysaboninensis;, the
syrphid, Episyrphus balteatus and the chamaemyiid,
Leucopis sp. were found associated with aphid
colonies. Among them, only Leucopis sp., C.
septempunctata and E. balteatus were recorded in
significant numbers Kalra (1988). The density of the
predator was observed to increase in response to
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increase in density of aphid prey in the field Bilashini
and Singh (2010). Pieris canidia, an important insect
pest of cabbage, Brassica oleracea var. capitata Linn.,
a related vegetable crop with broad leaf mustard in
Manipur was reported by Singh et al. (2017). Singh et
al. (2002) reported C. glomerata as important
parasitoid of P. Canidia in Manipur.

MATERIALSAND METHODS

Experimental details: The experiment was conducted
in the Experimental field of Department of
Entomology, College of Agriculture, Centra
Agricultural University, Imphal, Manipur during Rabi;
2019-20. The experimental field was located at 24°
81'N latitude and 93° 89'E longitude in the valley of
Manipur.

The soil type of the main field is clayey. ‘Lamtachabi’
alocal cultivar of Broad leaf mustard was used for the
experiment 4kg/ha seeds were sown in nursery. Fine
sandy loam soil mixed with compost to prepare nursery
bed. Line sowing was followed with a spacing of 10
cm between line to line. Nurseries were sown for 1%,
2" and 3" transplanting on 1% November, 2019; 1st
December, 2019; and 1% January of 2020 respectively.
Beds were made to a size of 4m x 5m. The
recommended dose of NPK was applied at the rate of
80: 40: 40 g per plot. Seedlings were transplanted to
the main field when they were 30 days old with a
spacing of 45cm x 45¢cm.
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Design Randomized Block Design
Crop variety L amtachabi
Crop season Rabi
Plot size (4mx5)sqg. M
No. of replications 10
No. of treatments 3
Spacing 45cm x 45cm
Y ear of study 2019-2020
Observation Units 05 Plants
NPK NPK

80: 40:40 g/plot

Method of observations: Population of predatory lady
bird beetles, syrphid flies and generalist predator like
spiders were counted from the whole plants. Five plants
were randomly selected from each replication and
average population per plant were worked out for the
Population of predatory lady bird beetles, syrphid flies
and generalist predator like spiders. For aphid
parasitoids, population of mummified aphids among the
aphid population and total population of aphids from 3
leaves (one leaf each from top, middle and lower
portion of plant) of each of the 5 randomly selected
plants were counted. Parasitisation rate of the cabbage
butterfly were counted by observing the parasitized
larva among the larvae and per cent parasitisation were
worked out. Percent parasitisation were worked out by
using the following formula.

Number of parasitized gphldsx 100

Total number of aphids

Number of parasitized Iarvan

Total number of larvae
Statistical Analysis. The experiment on the evaluation
of seasonal incidence of pest complex and their natural
enemies of broad leaf mustard was conducted by using
Randomized Block Design (RBD). The data were
analyzed through Microsoft Excel with the help of
analysis of variance (two-way classification). The data
of the experiment was transformed by using sgquare root
transformation and angular transformation wherever
necessary in order to make the analysis of variance
vaid and feasiblee When F values were found
significant, then treatment means were compared by
using CD (critical difference) values at 5% level of
probability. The CD value was obtained by multiplying
the standard error of mean difference with table value
of t a 5% level of probability for error degrees of
freedom (d.f.). Proper results and interpretation were
made based on this analysis.

RESULTS

Braconid was p, Diaeretiella rapae M. Diaeretiella
rapae was observed parasitizing mustard aphid,
Lipaphis erysimi during the cropping period. Highest
parasitisation of 5.30 percent was observed in the 42
DAT in the 1% November transplanted crop and lowest
at 21 DAT with 1.95 per cent parasitisation. In the 1%
December transplanted crop, maximum parasitisation
of 6.07 percent was recorded in the 42 DAT and
minimum at 21 DAT with 2.86 per cent. In the late
transplanted crop i.e., 1% January transplantation peak
parasitisation with 5.73 per cent was observed at 35
Rajeshwari & Singh
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DAT and least parasitisation at 70 DAT with 3.51
percent.

Seven-spot ladybird beetle, Coccinella
septempunctata L. Coccinella septempunctata was one
of the species of ladybird beetle which was recorded
predating the aphid populations in the broad leaf
mustard. During the observation, grub, pupae and adult
populations of the ladybird beetles were counted
together. From 35 DAT population of the ladybird
beetle was observed (0.06 C. septempunctata/plant) and
its population gradually increases and reaches its peak
a 70 DAT with 1.20 C. septempunctata/plant. No
record of the predator was observed up to 21 DAT in
the 1% December transplanted crop. First population of
the predator was observed at 28 DAT with least
population of 0.08 C. septempunctata/plant. The
maximum population in this plantation was recorded at
70 DAT with 1.48 C. septempunctata/plant. In the 1%
January transplantation, the population was recorded
from 21 DAT with minimum population of 0.12 C.
septempunctata/plant.  The population  gradually
increases and attai ns its maximum population of 1.70 C.
septempunctata/plant at 70 DAT.

Among the three plantations, 1% January transplantation
recorded highest average population (0.83 C.
septempunctata/plant) and it was followed by 1%
December plantation (0.65 C. septempunctata/plant)
and 1% November plantation (0.48 C.
septempunctata/plant) in descending order.

Transverse ladybird beetle, Coccinella transversalis
F. Unlike Coccinella septempunctata, the population of
C. transversalis was observed from 21 DAT in al the
three transplantations. In 1¥ November transplantation,
the population of C. transversalis range from 0.12 C.
transversalis/plant to 0.44 C. transversalig/plant. The
maximum population of the predator was observed at
49 DAT and the minimum at 70 DAT. 0.06 to 0.28 C.
transversalis/plant was the range of C. transversalis in
1% December transplantation. In 1% January transplanted
crop, no population of C. transversalis was recorded at
70 DAT and maximum population of 0.16 C.
transversalis was observed at both 49 and 56 DAT.

An average population of 0.26 C. transversalis/plant
was observed in 1% November transplantation, which
was the highest among the three transplantations. 1%
December and 1% January transplantation recorded 0.15
and 0.07 C. transversaligplant average population,
respectively.

Menochilus sexmaculata F. Another species of lady
bird beetle, Menochilus sexmaculata was also observed
predating on aphid during the cropping season.
However, the predator was recorded only from 28 DAT
to 56 DAT. The population of Menochilus sexmaculata
range from 0.04 to 0.22 Menochilus sexmacul ata/plant
in 1% November transplantation and maximum
population was recorded at 42 DAT. A dlightly higher
population of the predator was recorded in 1%
December transplantation and the population range
from 0.08 to 0.40 Menochilus sexmaculata/plant with
highest population a 49 DAT. In 1% January
transplantation, the peak population of the predator with
0.26 Menochilus sexmaculata/plant was observed at 42
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DAT and lowest population of 0.10 Menochilus
sexmaculata/plant was recorded at 56 DAT.

Among the three transplanting dates, maximum average
population of the predator was observed in 1%
December transplanting crop with 0.20 Menochilus
sexmaculata/plant. 1% January transplantation recorded
0.15 Menochilus sexmaculata/plant and lowest average
population of 0.11 Menochilus sexmaculata/plant in 1%
November transplantation.

Common hoverfly, lschiodon scutellaris F. Two
species of syrphid flies viz., Ischiodon scutellaris and
Episyrphus balteatus were also recorded predating on
the aphid populations. Among the syrphid flies,
population of Ischiodon scutellaris was predominant
species and other syrphid species was negligible, hence
it was not depicted in the table. Similar with
Menochilus sexmaculata, the population of |I.
scutellaris/plant was depicted only from 28 DAT to 56
DAT as after 56 DAT population was negligibly low. In
1% November transplantation, the highest population of
0.60 I. scutellarig/plant was observed at 49 DAT and
lowest with 0.16 I. scutellaris/plant at 28 DAT. In 1%
December transplantation, the highest population of
predatory fly was recorded at 56 DAT with 0.46 1.
scutellarig/plant and  lowest with 012 |.
scutellaris/plant at 28 DAT. Similar with 1% December
transplantation, in 1% January transplantation also, the

highest predatory fly population was observed at 56
DAT with 034 |. scutellaris/plant and lowest
population of 0.08 |. scutellaris/plant at 28 DAT.

The highest average population of the predatory fly
during the cropping period was observed in 1%
November transplantation with 0.40 |. scutellaris/plant
and it was followed by 0.30 I. scutellaris/plant in 1%
December transplantation. The lowest average
population of 0.22 I. scutellaris/plant was observed in
1% January transplantation.

White butterfly parasitoid, Cotesia glomerata L.
Cotesia glomerata was observed infesting Pieris
canidia. Larval parasitoid was observed starting from
42 DAT in al the dates of transplantation. In the 1%
November transplanted crop, the parasitisation of P.
canidia by C. glomerata ranged from 1.00 per cent to
183 per cent parastisaion and the highest
parasitisation was recorded at 63 DAT. A little higher
parasitisation rate was recorded in 1% December
transplanted crop and it range from 1.60 per cent to
2.27 per cent parasitisation. The peak parasitisation was
recorded at 63 DAT. In the 1% January transplanted
crop, the lowest parasitisation was recorded at 56 DAT
with only 0.59 per cent parasitisation and highest at 42
DAT and 70 DAT. In dl the transplanting dates the per
cent parasitisation were high up to 70 DAT.

Table 1: Mean population of Natural enemies.

M ean population of natural enemies of aphid and Cabbage butterfly
Treatment Diaeretidlaranae Coccinella Coccinella Menochilus Ischiodon Cotesia
pa septempunctata transversalis sexmaculata scutellaris glomerata
Ed
1% November 353 048 0.26 011 040 1.39
transplantation
1% December
transplantation 4.34 0.65 0.15 0.20 0.30 182
st
1* January 475 083 0.07 015 022 0.86
transplantation
Table 2: Weather Data.
Month Temp(°C) RHumid (%) Rainfall Sunshine
Max. Min. 700h 1300h (mm) (Hours)
November 26.3 135 93.5 56.2 1.3 7.9
December 22.5 6.4 92.6 46.4 04 8.1
January 21.2 7.5 91.4 50.0 2.1 6.7
February 21.8 7.6 87.0 38.1 04 0.0
March 27.5 12.1 83.0 375 04 0.0
DISCUSSION associated with the aphid population in the broad leaf

Braconid was p, Diaeretiellarapae M. Highest average
parasitisation among the three transplantations
wasobserved in 1% January transplanted crop with 4.75
per cent. The aphid parasitoid, Diaeretiella rapae was
found to be an important nymphal-adult parasitoid of
mustard aphid, Lipaphis erysimi in Manipur condition.
During the present investigation maximum percent
parasitisation of 6.07 was recorded at 42 DAT in 1%
December transplanted crop. Although the parasitoid
arrived little late, it was found to be associated with the
pest even up to late stage of the crop. Singh and Singh
(2015) also reported D. rapae as important parasitoid of
L. erysimi.

Seven-spot ladybird besetle, Coccinella
septempunctata L. The predatory ladybird beetle,
Coccinella septempunctata was observed to be
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mustard ecosystem. During the observation both grubs
and adults were found predating on the aphid. The
population of C. septempunctata was low during the
early stage of the crop however it increases slowly with
the advancement of crop stages as the population of the
aphid also increases. In the later stage of the crop even
the population of aphid start declining, the population
of C. septempunctata remain high. The highest
population of 1.70 C. septempunctata/plant was
recorded at 70 DAT of 1% January transplanted crop.
Bilashini and Singh (2010) reported C. septempunctata
as important predator of L. erysimi in Manipur. Further,
in another investigation at Manipur. Lokeshwari et al.
(2012) reported C. septempunctata as efficient predator
of L. erysmi in Manipur. The present finding is in
conformity with the earlier findings from Manipur but
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in different crops.

Transverse ladybird beetle, Coccinella transversalis
F. A low population of Coccinella transversalis was
found to be associated with the aphid population in the
broad leaf mustard ecosystem. The predator population
was found higher when the aphid population was high.
The highest average population was recorded in the
early transplantation i.e., 1¥ November transplantation
with 0.26 C. transversalig/plant. Maximum population
of the pest with 0.44 C. transversaligplant was
observed at 49 DAT of 1st November transplanted
crop. The present finding is in conformity with Devi
(2018), as she also reported C. transversalis as a
predator of L. erysimi in Manipur. From other parts of
the country like Uttar Pradesh, Shankar (2010) aso
reported C. transveradis as an important predator of L.
erysimi.

Menochilus sexmaculata F. A low population of
Menochilus sexmaculata was found to be associated
with the aphid populations in the broad leaf mustard
crop. Highest population of 0.40 M. sexmaculata/plant
was observed at 49 DAT of 1% December transplanted
crop. The predator population was higher when the
aphid population is high on the crops. M.
sexmaculataan important predator of L. erysimiat
Guijarat was reported by Kalasariya et al. (2017). Rana
(2006) aso reported predation of L. erysimi by M.
sexmaculata at Haryana, India.

Common hoverfly, Ischiodon scutellaris F. Among
the syrphid flies, Ischiodon scutellaris was the
predominant species which predates on the aphid
population of mustard crop. The highest population of
0.60 maggots/plant was recorded at the 49 DAT of 1st
November transplanted crop and also the highest
average population was recorded in the 1st November
transplanted crop. The syrphid flies population remains
high even if the population of aphid started declining. I.
scutellaris predating on mustard aphid at Manipur was
also reported by Devi (2018). Devi et al. (1996) also
earlier reported that |. scutellaris is an important
predator of L. erysimi in Manipur.

White butterfly parasitoid, Cotesia glomerata L. The
population of P. canidia in 1st December transplanting
crop recorded highest average parasitisation rate with
1.82 per cent parasitisation followed by 1st November
transplanted crop (1.39 per cent parasitisation) and 1st
January transplanted crop (0.86 per cent parasitisation)
in descending order. The larval parasitoid, Cotesia
glomerata was found to be parasitizing larvae of Pieris
canidia. The parasitoid population came little late.
Parasitized larvae of P. canidia were recorded from the
42 DAT. Parasitisation per cent during the study period
was low and maximum parasitisation of 2.27 per cent
was recorded at 63 DAT of 1st December transplanted
crop. The present finding is in the line of the finding of
Singh et al. (2002).

CONCLUSION

Out of 6 natural enemies 5 are of mustard aphid and
one found parasitizing on cabbage white butterfly,
Pieris canidia i.e, Cotesia glomerata. Diaeretiella

rapae was found parasitizing on Mustard aphid,
Lipaphis  erysimi, Coccinella  septempunctata,
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Coccinella transversalis, Menochilus sexmaculata,
Ischiodon scutellaris were predating on Lipaphis
erysimi.
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