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Field experiment were carried out in the Experimental Farm, Department of
Horticulture, Assam Agricultural University, Jorhat during rabi2017-18 and 2018-19
to study the diversity of insect pests and predators of cabbage ecosystem in different
phonological stages of cabbage. Major insect pests recorded during both the crop
season from 20 DAP, were cabbage aphid, Brevicoryne brassicae (L.), diamondback
moth, Plutella xylostella (L.), cabbage butterfly, Pieris canidia (L.), cutworm, Agrotis
ipsilon (Hfn.), cabbage looper Trichoplusiani (Hubner) and flea beetle, Monolepta
signata Oliv with minor pests viz., sawfly, Athalia proxima, cabbage head borer,
Hellulaundalis (L.), handmaiden moth, Syntomoides imaon (L.), epilachna beetle,
Epilachna spp. (L.) and green stink bug, Nezara viridula (L) were also persisted on
the crop right from the seedling stage to harvesting of the crop. Six numbers of
predators viz., Coccinella transversalis (F.), Maenochilus sexmaculatus C. Septem
punctata (L.), Micraspis discolor (F), Harmonia dimidiata (F), Episyrphus belteotus
(L.) and one number of predatory spider, Oxyopes spp. were recorded from cabbage
ecosystem.The diversity study of insect pests as well as predatorsin different
phonological stages of cabbage indicated highest species diversity and evenness
during the pre -heading stage of cabbage followed by heading stage whereas, highest
species richness was recorded during seedling stage for both the varieties during 201718 and 2018-19.

Introduction
Cabbage (Brassica oleracea var. capitata L.)
is a commercially important cruciferous
vegetable. Structurally, cabbage has a short
thickened stem surrounded by a series of
overlapping expanded leaves which form a
compact head (Rice et al., 1986).Cabbage is a
good source of protein, carbohydrates,

calcium, iron, carotene, thiamine, riboflavin,
niacin, as well as vitamin C. It may reduce the
risk of some forms of cancer including
colorectal cancers. Being a major vegetable
crop in India, cabbage is cultivated in about
3.69 lakh hectare with an annual production of
79.49 lakh tonnes. In Assam, the crop is
extensively cultivated in all districts as major
cash crops in rabi season. Though cabbage has
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various benefits on humans growth and
development, but this essential crops are
dangerously attacked by several insect pests.
The insect pests on cabbage alone causes a
yield losses to the extent of 57 to 97%,
damaging the crop from planting to till
harvesting (Prasad, 1963). Out of which,
diamondback moth, Plutella xylostella (L.),
cabbage butterfly, Pieris canidia (L.),
cutworm, Agrotis ipsilon (Hfn.), flea beetle,
Monolepta signata Oliv. are major dangerous
to this crop and they damage the cabbage head
by making holes in the leaves as well as
matured head of the cabbage. Insect play an
important role both as major pests and as
predators in agro ecosystems. It has been
observed that plant- herbivore food webs
comprise at least 40% of global terrestrial
biodiversity and most of it concentrated in the
tropics (Price, 2002). Phytophagous insects,
along with their host plants and natural
enemies, may constitute as much as 75% of
the species on the earth and are abundant in all
terrestrial ecosystems (Strong et al., 1984). It
is therefore, the present investigation was
undertaken to assess the diversity of
arthropods and their natural enemies at trophic
levels of cabbage ecosystem.

crop. The collections were made by visual
searching method and sweeping net methods.
For recording the sucking pests viz.,
Brevicoryne brassicae L., five plants were
randomly selected from each plot, and from
each plant, the insects were recorded from
three leaves, one from the bottom, one from
the middle and one from the top (younger
leaves) and expressed in numbers per leaf. The
population of other pests, Plutella xylostella
(L.) (no. of larva/ plant), Pieris canidia (L.)
(no. of larva/ plant), Monolepta signata Oliv.
(no of adult/ plant), Agrotis ipsilon (Hfn.) (no.
of larva/ plant), Trichoplusia ni (Hubner) (no.
of larva/ plant) and coccinelid predators viz.,
Coccinella
transversalis,
Coccinella
septempunctata and Menochilus sexmaculatus
(no. of larva and adult/ plant) also recorded by
counting their number on five plants selected
randomly and expressed in number per plant.
The diversity was calculated by using
“Shannon Wiener Index (1949)”, species
richness index was calculated by using
“Margalef index (1958)” and for calculating
the evenness of species, “Pielou‟s Evenness
Index (1969)” was used.

Materials and Methods

Pest and natural enemy complex of cabbage
during rabi 2017-18 and 2018-19

The field experiment was conducted in the
Experimental
Farm,
Department
of
Horticulture, Assam Agricultural University,
Jorhat. The cabbage varieties „Green express‟
(Hybrid) and „Golden acre‟ (HYV) were
selected for the present investigation. These
are the most popular HYV and hybrid cabbage
varieties suitable for all agro-climatic zones of
Assam. Monitoring of arthropods fauna was
initiated at the seedling emergence of the crop
and continued till the harvesting of the crop.
Observations on insect pests and natural
enemies were recorded at weekly interval
starting from 10 days after the transplanting of

Results and Discussion

During the course of present investigation,
eleven number of insect pests as well as nine
numbers of predators were observed on
cabbage (Var„Golden acre‟ and „Green
express‟) right from transplanting to till the
harvest of the crop. Out of these insect pests,
some were present in considerable number and
thus, were classified as “major” pests of
cabbage. Some others were appeared in
smaller number were designated as “minor”
pests. Various insect pests and predators
recorded on cabbage are described below
(Tables.1 and 2).
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Table.1 Major insect pest complex associated with cabbage
(var. „Golden acre‟ and „Green express‟) during 2017-19
Common
name
Diamond back
moth
Cabbage
butterfly
Cutworm
Cabbage
aphid
Cabbage
looper
Flea beetle

Scientific name

Order: Family

Feeding site

Status

Plutella xylostella (L.)

Lepidoptera:
Plutellidae
Lepidoptera:
Pieridae
Lepidoptera:
Noctuidae
Homoptera:
Aphididae
Lepidoptera:
Noctuidae
Coleoptera:
Chrysomelidae

Leaf

Major

Leaf

Major

Leaf

Major

Leaf

Major

Leaf

Major

Leaf

Major

Pieris conidia (L.)
Agrotis ipsilon (Hfn .)
Brevicoryne brassicae (L.)
Trichoplusia ni (Hubner)
Monolepta signata Oliv.

Table.2 Minor insect pest complex associated with cabbage (var. „Golden acre‟ and „Green
express‟) during 2017-19
Common name
Sawfly

Scientific name
Athalia proxima (Klug)

Cabbage head
borer
Handmaiden
moth
Epilachna beetle

Hellula undalis (L.)

Epilachna varivestis (L.)

Green stink bug

Nezara viridula (L.)

Syntomoides imaon (L .)

Order: Family
Hymenoptera:
Tenthredinidae
Lepidoptera:
Pyralidae
Lepidoptera:
Erebidae
Coleoptera:
Coccinellidae
Hemiptera:
Pentatomidae

Feeding site
Leaf

Status
Minor

Leaf

Minor

Leaf

Minor

Leaf

Minor

Leaf

Minor

Table.3 List of major natural enemies (predators) of cabbage during 2017-19
Species
Coccinella transversalis (F)
Menochilus sexmaculatus (F)
Coccinella septempunctata (L.)

Order
Coleoptera
Coleoptera
Coleoptera

Family
Coccinellidae
Coccinellidae
Coccinellidae
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Prey
Brevicoryne brassicae
Brevicoryne brassicae
Brevicoryne brassicae

Prey Stage
Nymph, adult
Nymph, adult
Nymph, adult
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Table.4 List of minor natural enemies (predators) of cabbage during 2017-19
Species

Order

Family

Prey

Prey Stage

Micraspis discolor (F)
Harmonia dimidiate (F)
Episyrphus belteotus (L.)
Oxyopes spp.
Dragon fly
Damsel fly

Coleoptera
Coleoptera
Diptera
Araneae
Odonata
Odonata

Coccinellidae
Coccinellidae
Syrphidae
Oxyopidae
Aeshnidae
Coenagrionidae

Brevicoryne brassicae
Brevicoryne brassicae
Brevicoryne brassicae
Brevicoryne brassicae
Brevicoryne brassicae
Brevicoryne brassicae

Nymph, adult
Nymph, adult
Nymph, adult
Nymph, adult
Nymph, adult
Nymph, adult

Table.5 Diversity of insect-pests of cabbage in different phonological stages of
cabbage (HYV) (2017-19)
Crop
stages

Seedling
stage
Preheading
stage
Heading
stage

Species
Richness (R)
2017- 201818
19
1.51
1.57

Pooled
Mean

1.54

Species
Diversity ( H')
2017- 201818
19
1.75
1.65

Pooled
Mean

Evenness (E)

Pooled
Mean

1.70

201718
0.97

201819
0.92

0.94

0.91

0.92

0.91

3.70

3.68

3.69

2.06

2.05

2.05

0.99

1.00

0.99

3.34

3.31

3.32

1.87

1.85

1.86

Table.6 Diversity of predators of cabbage in different phonological stages of
cabbage (HYV) (2017-19)

Crop
stages
Seedling
stage
Preheading
stage
Heading
stage

Species
Richness (R)
2017- 201818
19
1.09
1.16

Pooled
Mean

1.12

Species
Diversity ( H')
2017- 201818
19
0.81
0.72

Pooled
Mean

Evenness (E)

Pooled
Mean

0.76

201718
0.73

201819
0.65

0.69

0.41

0.41

0.41

3.73

3.71

3.72

3.39

3.37

3.38

0.42

0.46

0.44

3.62

3.59

3.60

3.29

3.27

3.28
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Table.7 Diversity of insect-pests of cabbage in different phonological stages of cabbage
(Hybrid) (2017-19)
Crop
stages

Seedling
stage
Preheading
stage
Heading
stage

Species
Richness (R)
2017- 201818
19
2.36
2.59

Pooled
Mean

2.47

Species
Diversity ( H')
2017- 201818
19
0.52
0.32

Pooled
Mean

Evenness (E)

Pooled
Mean

0.42

201718
0.29

201819
0.18

0.23

0.98

0.99

0.98

3.34

3.31

3.32

1.86

1.84

1.85

1.11

1.11

1.11

2.77

2.75

2.76

1.54

1.54

1.54

Table.8 Diversity of predators of cabbage in different phonological stages of cabbage (Hybrid)
(2017-19)

Crop
stages
Seedling
stage
Preheading
stage
Heading
stage

Species
Richness (R)
2017- 201818
19
0.70
0.71

Pooled
Mean

0.70

Species
Diversity ( H')
2017- 201818
19
1.77
1.70

Pooled
Mean

Evenness (E)

Pooled
Mean

1.73

201718
1.61

201819
1.55

1.58

0.39

0.39

0.39

3.97

3.95

3.96

3.61

3.60

3.60

0.41

0.41

0.41

3.78

3.76

3.77

3.44

3.42

3.43

Diversity of insect pests of cabbage in
different phonological stages of cabbage
(HYV and hybrid variety), 2017-19

with 2.05 and 1.85 followed by heading stage
(1.86 and 1.54) and seedling stage (0.94and
0.23) (Table 5 and 7).

The present study revealed that highest species
richness of insect pests of HYV and hybrid
variety of cabbage was found during seedling
stage with 1.54 and 2.47, respectively
followed by heading stage (1.00 and 1.11) and
pre- heading stage (0.91and 0.98). Similarly,
highest diversity was observed during preheading stage (3.69 and 3.32) followed by
heading stage (3.32 and 2.76) and seedling
stage (1.70 and 0.42). However, highest
evenness was found during pre- heading stage

Diversity of predators of cabbage in
different phonological stages of cabbage
(HYV and hybrid variety), 2017-19
Table 6 and 8 revealed that in case of
predators as against HYV and hybrid variety
highest species richness was found during
seedling stage (1.12 and 0.70) followed by
heading stage (0.44 and 0.41) and pre heading
stage (0.41 and 0.39). Similarly, highest
predators diversity was found during pre-
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heading stage (3.72 and 3.96) followed by
heading stage (3.60 and 3.77) and seedling
stage (0.76 and 1.73). While, highest evenness
was found during pre-heading stage (3.38,
3.60), heading stage (3.28, 3.43) and seedling
stage (0.69, 1.58), respectively.
According to, Bakar et al., (2016) in case of
insect pests, the untreated control treatment
showed the highest diversity index (1.67) at
maximum tillering stage and In case of natural
enemies, showed the highest diversity index
(1.88) at reproductive stage. Anbalagan et al.,
(2013) studied the natural enemies of insect
pests in vegetable crops along with their
diversity in Kancheepuram and Tiruvallur
Districts, Tamil Nadu. A total of 129 species
of predatory and parasitic insects were
recorded.
All the natural enemies were grouped into 50
families under eight different orders. Order
hymenoptera contained the highest number of
families and species. Among the predators,
Coccinellidae (ladybird beetles) was found to
be the dominant group with high number of
species. It was clear that coccinellidae,
staphylinidae, carabidae and pentatomidae
were the predominant natural enemies
throughout the study period and the maximum
Shannon-Wiener diversity index was 3.70
during the second season in 2013 while,
maximum richness (5.99) was recorded in the
second season of 2012.
Rahman et al.,
(2004) also reported that the abundance of
insect pest and natural enemies was influenced
by different growth stages of rice plant. They
observed that the highest abundance was at
reproductive stage and lowest was at mid
tillering stage, respectively. The results
obtained during this study, in respect of the
insect pests, are in agreement with studies
made by Lal (1975), Devi and Raj (1995), Puri
et al., (2000), Bhatia and Gupta (2003),
Sharma and Rao (2012), Rai et al., (2014) and
Debbarma et al., (2017). Firake et al., (2012)

assessed the biodiversity of arthropod fauna in
brassicaceous ecosystems of Meghalaya
during 2010-12.
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