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Abstract

The biodiversity of flea beetles was worked out in major vegetable growing belts of North Kashmir. The
study revealed the presence of six flea beetle species viz., Phyllotreta striolata (Fabricius), Altica
himensis (Shukla), Psylliodes tenebrosus (Jacoby), Psylliodes sp. Indet., Longitarsus sp. Indet. and
Systena sp. Indet. in cruciferous vegetable ecosystem. Turnip (Brassica rapa L.) and radish (Raphanus
sativus L.) were found to host all the 6 species of flea beetles, however, only 2 species were found on
cabbage (B. oleracea L. var. capitata). P. striolata was noted as the predominant species found on turnip
and radish (77.54% on turnip and 79.44% on radish) followed by A. himensis (12.13% on turnip and
11.45% on radish). The two species reported on cabbage were P. striolata (86.42%) and P. tenebrosus
(13.56%). Highest values of biodiversity indices and relative abundance of flea beetles were reported for
Arampora (drier area) and lowest for Azadgunj (slightly cooler and humid area) among surveyed
locations. This reflects local regional patterns, indicating their important role in species divergence at a
microsite probably reflecting climatic adaptations. Thus, habitat heterogeneity and microclimate may be
considered as important drivers of flea beetle diversity.
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1. Introduction

Climate change is having a plethora of impacts on living organisms worldwide e.g. impacts on
phenology, species distribution and abundance physiology. Some of these changes,
particularly those related to vegetation, feed back into broad-scale climate systems and local
climatic conditions. These effects due to climate change may lead to outbreak or extinction of
some species [?% 26271 Indeed, forecasting the impacts of future climate change on organisms
requires that we understand in a much more general way how microhabitats filter
environmental fluctuations, and whether heterogeneity at small scales will be sufficient to
allow organisms to find and exploit favourable conditions 3 61, Although the existence of
microclimates is widely appreciated 2%, but the roles that microclimates play in the ecology of
small organisms remain understudied 4. On the other hand, increasing economic activities
and rapid expansion of population have resulted into a reduction in global biodiversity,
resulting in significant disturbance to the ecosystems and overall living conditions [34,
However, greater resource availability may result in increase in insect species richness [4 18
%1 More complex interactions and higher diversity has been observed in open habitats as
compared to closed habitats, potentially due to changes in microclimate conditions >,

The Chrysomelidae are a major component of arthropod diversity B4 and flea beetles
(Alticinae) comprise the largest subfamily. These highly diverse, polyphagous insects have
important roles as abundant herbivores, and many species have become agricultural pests that
affect human welfare. Detailed knowledge of species-level diversity patterns is important for
community ecology, natural product development; biodiversity monitoring, conservation
biology and systematics research [°l,

During last few years, the vegetable growers of Kashmir valley have been cautioned regarding
the damage caused by flea beetles, earlier considered as minor pests on these crops. These
beetles have been found to have increased their host range as these are now attacking other
fruit crops like apple, grapes, apricot etc. [, There are reports of widening of host range of flea
beetles even to solanaceous crops like egg-plants, tomatoes and pepper, thus delaying the
establishment of seedlings or even killing them 4, Hence, it becomes a highly important and
valuable endeavour to carry out an analysis of such pests. In this paper we explore species
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diversity and relative abundance of flea beetles in four
different vegetable growing belts of North Kashmir.

2. Materials and Methods

2.1 Study area

The species diversity of flea beetles was studied in vegetable
ecosystem during the cropping season, 2016. The crops
covered were turnip (Brassica rapa L.), radish (Raphanus
sativus L.) and cabbage (Brassica oleracea L. var. capitata).
Only adult flea beetles were observed for the study. The study
covered major vegetable growing belts of district Baramullah
with different microclimates. Locations selected were
Arampora (34°16’ N and 74°37' E, altitude; ca 1600 m);
Azadgunj (34°06’ N and 74°46’ E, altitude; ca 1610 m); Seelu
(34°19N’; 74°21' E, altitude; ca 1590 m) and Wadura (34°20’
N and 74°23' E, altitude; ca 1580 m). Arampora is a major
vegetable growing belt of North Kashmir and is slightly drier
as compared to Azadgunj which is enveloped by hills on three
sides and has a large river flowing nearby keeping it cooler
and humid as compared to other surrounding areas.

2.2 Sampling

Sampling was carried out from last week of August (35™
Standard Meteorological Week) till second week of
November (45"Standard Meteorological Week) at weekly
intervals (11 weeks). Three fields from each location were
selected to reduce the spatial heterogeneity existing in the
distribution of flea beetle fauna. Flea beetles were collected
by using aspirator and vials. The collected adult flea beetles
were transferred to killing bottles containing cotton swabs
with ethyl-acetate for instant Killing. The flea beetle
specimens were carried in duly labelled plastic vials (labels
containing all pertinent information viz., date of collection,
location and crop etc.) to the laboratory. The specimens were
finally identified and confirmed from National Bureau of
Agricultural Insect Resources (NBAIR), Bangalore.

The data collected from the field sampling of flea beetles was
analyzed to work out the various parameters of biodiversity as
follows: Species diversity for each crop and location was
worked out by adding up the total number of species found in
each community; relative abundance for each crop, location
and type of ecosystem was worked out by dividing the
number of individuals of a species to the total number of
individuals of all species for each community, expressed in
percentage; and to study the proportion of each species within
the local community, species diversity index was computed
based on Shannon-Wiener formula, also called the Shannon
index or Shannon- Wiener index [2°;

Species diversity Index (H) = 2= 1(P log,P,)

Loge Pi = Natural log of Pi

S = Number of species in the community.

Species richness index (Ma) was calculated to assess the
distribution or organization of diversity of the population
among the respective species 231,

Species richness index (Ma) = S-1/loge N

Where,

S = Total number of species collected

N = Total number of individuals in all the
species.

Species evenness index (J) was calculated to estimate the
equitability component of diversity i.e., to understand the
measure of similarity in the abundance of different species 2,

Species evenness index (J) = H/ logeS

Where,
H = Shannon-Wiener biodiversity index
S = Number of species in the community.

4.3 Statistical analysis

Data generated from the experiments was statistically
analysed using the Statistica-AG Software licensed to Faculty
of Agriculture, SKUAST-K, Wadura.

5. Results and discussion

The sampling of flea beetles in various vegetable growing
belts of district Baramullah viz., Arampora, Azadgunj, Seelu
and Wadura on turnip, radish and cabbage revealed the
presence of six species of flea beetles viz., P. striolata
(Fabricius), A. himensis (Shukla), P. tenebrosus (Jacoby),
Psylliodes sp. Indet., Longitarsus sp. Indet. and Systena sp.
indet.(Table 1). Turnip and radish supported all the six
species of flea beetles, however, cabbage supported only two
species. Burkness and Hahn [ reported flea beetles as
common pests on radish, broccoli, cabbage, turnip, egg-
plants, peppers, tomatoes, potatoes, spinach and melons, and
the most common species included crucifer flea beetle,
Phyllotreta cruciferae, striped flea beetle, P. striolata,
western black flea beetle, Phyllotreta pusilla, potato flea
beetle, Epitrix cucumeris and the spinach flea beetle,
Disonycha xanthomelas. Flea beetle species, P. tenebrosus
Jacoby and A. himensis Shukla infesting oilseed crops,
Brasssica campestris and Brassica juncea were reported by
Samoon 28 in different locations of Kashmir valley. Yadav et
al. B%1 also found six species of flea beetles viz., Phyllotreta
chotanica, P. oncera, Chaetocnema basalis, C. sp. nr. minuta,
C. sp.nr. belli and C. sp. nr. kanika on mustard and radish.
Metspalu et al. I recorded six species of flea beetles viz.,

Wh Phyllotreta undulata, Phyllotreta nigripes, Phyllotreta
H _ere, sh Wi biodiversity ind nemorum, P. striolata, Phyllotreta atra and Chaetocnema
B annon-Wiener biodiversity index . concinna on various cruciferous crops.
Pi= Proportion of each species in the community
Table 1: Biodiversity of flea beetles on cruciferous vegetable crops in district Baramullah
Species
Location Crop P. A. P. Psylliodes sp. Longitarsus sp. Systena sp. To;aécr;ce).s of
striolata himensis tenebrosus indet. Indet. Indet. P

Turnip + + + + + + 6
Arampora | Radish + + + + + - 5

Cabbage + - + - - 2

. |_Turnip + + + + - + 5

Azadgunj Radish + + + + - + 5
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+ = present, - = absent

P. striolata was the most abundant (77.54%) flea beetle
species on turnip during the entire growing season followed
by A. himensis (12.13%), P. tenebrosus (5.80%), Psylliodes
sp. Indet. (3.46%), Systena sp. indet. (0.70%) and Longitarsus
sp. Indet. (0.34%) (Table 2).The trend was similar for radish
with the exception that Longitarsus sp. indet. (0.51%) was
more abundant than Systena sp. indet. (0.26%). On cabbage,
P. striolata (86.42%) was the most abundant followed by P.
tenebrosus (13.56%). This is in conformity with the findings
of Yadav et al. 3 who reported Phyllotreta as the dominant
genera of flea beetles on radish and mustard followed by

Chaetocnema. Gavloski et al. 1 also observed P. striolata as
one of the dominant species found on Brassica crops in
Canadian Grasslands. The possible reason for dominance of
Phyllotreta is its cosmopolitan distribution and wide range of
host plant preference than most of the Alticinae genera [0 %I,
During present study, A. himensis was the second most dominant
species which is in conformity with the results of Samoon 28!
who recorded A. himensis as second most dominant species of
flea beetle after P. tenebrosus under temperate conditions.
Furth (1980) [ also reported Phyllotreta as the most
dominant genus in different surveyed sites.

Table 2: Relative abundance of flea beetles on cruciferous vegetable crops in District Baramullah

Relative abundance (%)
Crop L . Phyllotreta Altica Psylliodes Psylliodes sp. | Longitarsus sp. | Systena sp.
ocation - : . N |S
striolata himensis tenebrosus Indet. Indet. Indet.
Arampora 75.03 12.17 6.21 4.06 1.39 1.14 789 | 6
Azadgunj 79.22 11.77 5.40 1.94 - 1.66 722 |5
Turnip Seelu 78.39 12.62 5.64 3.35 - - 745 | 4
Wadura 77.53 11.97 5.98 4.52 - - 752 | 4
Mean 77.54 12.13 5.80 3.46 0.34 0.70 3008
Arampora 76.67 11.87 3.68 5.73 2.05 - 73315
Radish Azadgunj 81.95 10.83 4.06 211 - 1.05 665 |5
Seelu 80.56 11.55 3.65 4.24 - - 684 | 4
Wadura 78.59 11.55 4.79 5.07 - - 710 | 4
Mean 79.44 11.45 4.04 4.28 0.51 0.26 2792
Arampora 87.26 - 12.73 - - - 157 |2
Azadgunj 84.87 - 15.12 - - - 1122
Cabbage Seelu 87.40 - 12.59 - - - 1352
Wadura 84.80 - 15.20 - - - 125 |2
Mean 86.08 - 13.91 - - - 529

‘N’ = Total number of individuals of species collected:;
‘S’ = Total number of species identified

For turnip, value of species diversity index was highest, 0.885
at Arampora and lowest, 0.728 at Seelu. Similarly, for radish
the value was highest, 0.821 at Arampora and lowest, 0.663 at
Azadgunj, however, for cabbage it was highest, 0.426 and
lowest. 0.321 at Wadura and Azadgunj, respectively (Figure
1, 2 and 3). The comparison of species diversity indices
among different studied sites revealed that Arampora is an
ideal micro-habitat for flea beetles. There are a number of
studies that indicate the effect of microclimate variation on
species distribution in practice. The present finding is also
explained by the fact that species composition of
phytophagous insect communities is affected by a
combination of geographical and environmental factors
including vegetation, habitat, climate, topography, altitude
and human influence " 32 Since North Kashmir is
influenced by the temperate regional climate, which is the
same for all the microsites selected for the study, but the
microsites show microclimate variation, therefore the
difference in species richness is related to microclimate e.g.
solar radiation, temperature and humidity 1. The findings are
further supported by Aslan ™ and Joshi et al. [ who
observed distinct variation in the diversity of flea beetles
occurring between the sites with different degrees of altitudes,

vegetation and climate. The differences in the diversity of
their communities may be due to the differences in the
floristic composition and herbaceous plant densities at the
sites 12,

1
09 85
o L\Lﬂ_ﬂ
0.749 =0-738 . ey (0.759
07 v . 0
0.6 0.607
_____._9.5,.5-—————'. 0.548
0.5 Hﬂ&—___msg-—’ )
5 0453 0453
0.4
0.3
0.2
0.1
0
Arampora Azadgunj Seelu Wadura
=== Shannon-Wiener diversity index (H) ~ =Ml=Eveness () Richness (Ma)

Fig 1: Biodiversity indices; Species diversity index (H), Richness
index (Ma) and Evenness index (J) during study period for Turnip
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Fig 2: Biodiversity indices; Species diversity index (H), Richness
index (Ma) and Evenness index (J) during study period for Radish
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Fig 3: Biodiversity indices; Species diversity index (H), Richness
index (Ma) and Evenness index (J) during study period for Cabbage

6. Conclusion

Differences in microclimate, habitat heterogeneity, difference
in floristic composition and herbaceous plant densities may be
the factors responsible for differential diversity and
abundance of flea beetles among various locations as well as
crops studied. More descriptive studies are needed to widen
our knowledge on ecology of flea beetles. Among various
species of flea beetles, P. striolata and A. himensis of genera
Phyllotreta and Altica are more abundant and specific on
turnip and radish crops than other species of flea beetles.
Therefore, a study on the biology, extent of damage, and
management of such specific and dominant flea beetles at
early stages of the important cruciferous crops is the need of
hour.
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