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Abstract

A study on litter arthropod population was carried out in four tropical dry region distributed in forest
areas of Indian state of Maharashtra India. The study was conducted in an around Nagpur, lakeside
region and tropical dry region vegetation types. The leaf litter present inside a 1 m? quadrat was collected,
shifted in polythene bags. Total 195 litter arthropods representing 13 insect orders were recorded from
the forty unit (15cm x 15cm) samples collected from four tropical region sites viz. (Site 1:- Gorewada
lake, Site 2:- Ambazari lake, Site 3:- Futala lake, and Site 4:- Civil line forest). The insect orders,
Hymenoptera, Isoptera, Thysanura, and Orthoptera dominated the litter arthropod abundance, and the top
five orders contributed 73% of the total litter arthropods collected from all the four tropical dry region of
Nagpur, India. The results of this study will initiate future research on litter arthropod population and
their diversity and abundance in Nagpur forest.
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Introduction

The Nagpur, Vidarbha is the eastern region of the Indian state of Maharashtra with a wide
array of bioclimatic and topographic conditions. It has a high level of biodiversity and
endemism and at the same time it is one of the most threatened regions, that has earned it the
status of biodiversity. Vidarbha lies on the northern part of the Deccan plateau. Unlike
Western Ghats, there are no major hilly areas. Vidarbha has Tropical dry deciduous forests
which are home to a variety of flora and fauna. Though the floral and faunal diversity found in
the region are well documented, little is known of the litter ant and other arthropod
distributional patterns or assemblages in the different vegetation types of central Indian forests.
Low elevation evergreen tropical forests dominated by dipterocarps constitute the most
threatened habitat in the Vidarbha region has been fragmented (Nair 1991; Pascal 1991) [5 81,
It is well known that structural changes in vegetation and related variations in site temperature,
rainfall and food resource availability control litter organism species richness and diversity
(Alonso, 2000; Briihl et al., 1999; Olson, 1994) [%.8. 171,

The arthropods is the largest proportion of species richness at ant spatial scale (Hammond
1992) [*1 5o they represent higher biodiversity that any other group of organisms (Obrist &
Duelli 2010) €, The number of biodiversity measures developed recently, four indices based
on taxonomic relatedness between the species or individuals (Warwick & Clarke 1995, 1998
and 2001) [2* 25 261 gre rated as most promising for biodiversity assessment (Feral et al., 2003;
Magurran, 2003) [ 131,

Litter organism assemblages of around Nagpur, lakeside region and temperate forests consist
predominantly of functional guilds adapted to exist in wet/moist litter habitats (unpublished
observations). Similar ecological conditions namely, wet conditions at around Nagpur,
lakeside region and tropical forests result in the presence of litter organism from closely
related taxonomic groups in which all genera would be relatively more species-rich leading to
high unevenness in the distribution of taxa. Hence, this present study was carried out on litter
arthropod population in four tropical dry regions of Nagpur.
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Materials and Method

Study Site: The study was conducted in an around Nagpur,
lakeside region and tropical dry region vegetation types in the
Vidarbha region. All four sites are located in Nagpur City and
close human habitation. The average mean Temperature is
26.98 °C whereas average annual rainfall is 1064.1 mm.

Sampling protocol: A preliminary transect, following the
standard ‘ants of leaf litter’ protocol (Agosti et al., 2000) [U
was conducted in the evergreen forest at Nagpur. A 200 m
long line transect proposed in the protocol was traced at
intervals of 10 m. The leaf litter present inside a 1 m? quadrat
was collected, shifted and put in a bag. The shifted material
was brought back to the field laboratory in collecting bags and
fauna was extracted with a mini-Winkler apparatus (Fisher,
1998; Bestelmeyer et al., 2000) [0 51 for 24 h. Litter organism
was forceps and handpicked, and transferred to labeled
containers of 70% alcohol.

Species identification: Collected arthropods litter samples
were identified based on Bolton (1994) [l and Fauna of
British India, Bingham (1903) . Voucher specimens were
temporarily stored with 70% alcohol.

Results and Discussion

A total of 195 litter arthropods representing 13 insect orders
were recorded from the forty unit (15 cm x 15 cm) samples
collected from four tropical forest sites viz. (Site 1:-
Gorewada lake, Site 2:- Ambazari lake, Site 3:- Futala lake,
and Site 4:- Civil line forest). Arthropod diversity was high at
all sites i.e 51, 46, 54 and 44 (Table 1). At all four selected
sites, the Hymenopteran and Isopteran diversity was
significantly higher as compared to other orders.

Futala Lake (FL), Ambhazari Lake AL, Civil Line CL with 11
orders and in Gorewada lake GL 10 orders were found.
Shannon diversity index (H”) for the four sites ranged from
0.775 (at sites CL) to 0.87 (at site AL) (Graph 1).

In Futala lake site order Hymenoptera dominated the forest
floor organisms followed by lIsoptera in all sites (Graph 2).
Overall, the insect orders, Hymenoptera, Isoptera, Thysanura,
and Orthoptera dominated the litter arthropod abundance, and
the top five orders contributed 73% of the total litter
arthropods collected from all the four tropical dry tropical
forests of Nagpur, India (Graph 3).

In the present study of litter diversity we found 13 litter
arthropods orders which is almost same to the richness of
litter arthropod 12 orders found in a wet evergreen forest at
south Western Ghats (Anu et al. 2009) Bl As abundance is
concern, Coleoptera dominated the wet evergreen forest and
contributed 42% of the total abundance (Anu et al. 2009) [,
In present study, Coleoptera contributed only 5%, whereas
Hymenoptera contributed 30% to the total arthropods in four
sites of forests (Graph 2). This difference may be attributed
due to climatic as well as habitat variations between the two
forest types.

One way ANOVA revealed that abundance of litter arthropod
did not vary significantly between the four sites. T test also
showed that arthropod distribution did not vary significantly.
However there is significantly difference in litter arthropod
between the collected samples.

The arthropod abundance is directly related to forest floor
mass and floor nutrients concentration (Sayer et al. 2010) 24,
According to Milton and Kaspari (2007) 4, the forest floor is
significantly heterogeneous over short distances in the forests
area. The changes in chemical and physical properties of the
forest floor will impact on the fauna of forest (Sayer et al.
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2010) U, Also, in the present study there existed
heterogeneity of litter arthropod distribution inside all the four
sites of Forests.

Arthropod diversity is directly depends upon soil moisture
and temperature (Reddy 1984) 21, The forest litter provides
suitable habitat for prey and predator hence litter
accumulation provides complex food web and creates habitat
for more diverse group of insects (Barberena-Arias & Aide
2003) [, The predators are more likely to respond to prey
density and changes in habitat structure (Uetz 1979) %3, The
accumulation of organic matter can reduce arthropod
populations and habitat and make the forest floor unsuitable
for growth (Levings & Windsor 1984) 2 and volatile
compounds from decomposing litter could be a barrier for
arthropods (Sayer 2006) 22, Therefore various ecological
factors like forest floor mass, chemical & physical properties,
soil moisture and temperature play a vital role in arthropod
population.

In the present study, the abundance relationship Hymenoptera
> Isoptera > Thysanura > Orthoptera > Araneae > Hemiptera
> Coleoptera > Blattodea > Chilopoda > Opiliones > Acarinae
> Pseudoscorpiones > Collembola. In Tropical dry evergreen
forest of peninsular India, Similar type of study carried out
where Araneae, Hymenoptera, Blattodea, Hemiptera and
Isoptera was dominated litter arthropods (Pragasan 2013) [19],
The difference may be due to ecological conditions as site
GL, AL and FL connected with large water bodies whereas
site CL without water body.

Table 1: Distribution of litter arthropod in four tropical dry region

Site 1 Site2 | Site3 | Site4
Taxa (Common name) (GL) (AL) (FL) (L)
Hymenoptera (Ants) 15 12 18 14
Isoptera (Termites) 15 10 12 14
Thysanura (Silverfishes) 5 4 5 3
Blattodea (Cockroaches) 2 3 2 1
Coleoptera (Beetles) 2 3 2 2
Hemiptera (Bugs) 3 2 3 2
Orthoptera (Crickets) 3 5 4 3
Chilopoda (Centipedes) 2 1 2 1
Araneae (Spiders) 3 4 3 2
Opiliones (Harvestmen) - 1 2 1
Acarinae (Mites) - 1 - 1
Pseudoscorpiones 1 i i i
(Pseudoscorpions)
Collembola (Springtails) - - 1 -

Site 1:- Gorewada lake (GL)
Site 2:- Aambazari lake (AL)
Site 3:- Futala lake (FL)

Site 4:- Civiline forest (CL)

Shannon diversity index

m site 1
u site 2

site 3
msite 4

Graph 1: Shannon diversity index (H”) for the four tropical dry region
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Graph 2: Distribution of litter arthropods in four sites
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Graph 3: Quantitative abundance of litter arthropod in four sites

Conclusion

The results of present study provide a of diverse litter
arthropod population in four tropical dry regions distributed in
forest areas of Vidarbha of India. The total litter arthropod
abundance did not vary significantly between the four study
sites. But, it varied significantly between the unit samples
collected at all the sites revealing the heterogeneity of litter
arthropod distribution inside all the forest sites. It is hoped
that the results of this study will initiate future research on
diversity and abundance of litter arthropod population in
Nagpur Forest region.

~135~

References

1. Agosti D, Majer JD, Alonso LE, Schultz TR. Ants-
Standard Methods for Measuring and Monitoring
Biodiversity. Biological Diversity Handbook Series.
Washington, DC: Smithsonian Institution Press; 2000.
Alonso LE. Ants as indicators of diversity. In: Agosti D,
Majer JD, Alonso LE, Schultz TR editors. Ants —standard
Methods for measuring and monitoring biodiversity.
Biological Diversity Handbook series. Washington DC:
Smithsonian Institution Press; ¢c2000. pp. 80-88.

3. Anu A, Sabu TK, Vineesh, PJ. Seasonality of litter


http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

insects and relationship with rainfall in a wet evergreen
forest in south Western Ghats, Journal of insect science.
2009;9:1-10.

Barberena-Arias MF. Aide TM. Variation in species and
trophic composition of insect communities in Puerto
Rico, Biotropica. 2003;34:357-367.

Bestelmeyer BT, Agosti D, Leeanne F, Alonso T,
Branddo CRF, Brown WL, et al. Field techniques for the
study of ground-dwelling ants. In: Agosti D, Majer JD,
Alonso LE and Schultz TR, editors. Ants -standard
Methods for measuring and monitoring biodiversity.
Biological Diversity Handbook Series. Washington DC:
Smithsonian Institution Press; c2000. pp. 122-144.
Bingham CT. The Fauna of British India, Hymenoptera.
London: Taylor and Francis. 1903, 2.

Bolton B. Identification guide to the ant genera of the
World. London: Harvard University Press; 1994. pp. 222.
Brihl CA, Mohamed M, Linsenmair KE. Altitudinal
Distribution of leaf litter ant along a transect in primary
forest on mount Kinabalu, Sabah, Malaysia. Journal of
Tropical Ecology. 1999;16:265-267.

Feral JP, Fourt M, Perez T, Warwick RM, Emblow C,
Heip C, et al. European Marine Biodiversity Indicators.
Report on the European Concerted Action: BIOMARE,
Implementation and Networking of Largescale, Long
Term Marine Biodiversity Research in Europe, Yerseke,
Netherlands: NIOO-CEME; 2003.

Fisher BL. Ant diversity patterns along an elevational
gradient in the reserve special d”Anjanaharibe sud and on
the Western Monsoala Peninsula. Madagascar. Fieldiana
Zoology. 1998;85:93-108.

Hammond PM. Species inventory. In: Groombridge, B.,
(Ed), Global biodiversity, status of the Earths living
resources. Chapman and Hall, London; ¢1992.

Levings SC, Windsor DM. Litter moisture content as a
determinant of litter arthropod distribution and
abundance during the dry season on Barro Colorado
Island, Panama, Biotropica. 1984;16:125-131.

Magurran, AE. Measuring biological diversity. London:
Blackwell Publishing; 2003.

Milton Y, Kaspari M. Bottom-up and top-down
regulation of decomposition in a tropical forest,
Oecologia. 2007;153:163-172.

Nair SC. The Southern Western Ghats: a biodiversity
conservation plan. In: Jayal ND, editor. Studies in
ecology and sustainable development. Indian National
Trust for Art and Cultural Heritage; c1991. 4.

Obrist MK, Duelli P. Rapid biodiversity assessment of
arthropods for monitoring average local species richness
and related ecosystem services, Biodiversity and
conservation. 2010;19:2201-2220.

Olson DM. The distribution of leaf litter invertebrates
along a Neotropical altitudinal gradient. Journal of
Tropical Ecology. 1994;10:129-150.

Pascal JP. Floristic composition and distribution of
evergreen forests in the Western Ghats, India.
Palaeobotanist. 1991;39:110 126.

Pragasan LA. Litter arthropod population in tropical dry
evergreen forests of India. International Journal of
Environmental Sciences. 2013;3:1919-1930.

Reddy MV. Seasonal fluctuation of different edaphic
microarthropod population densities in relation to soil
moisture and temperature in a pine, Pinus Kesiya Royle
plantation  ecosystem. International Journal of
biometeorology. 1984;28:55-59.

21.

22.

23.

24,

25.

26.

~136~

http://www.entomoljournal.com

Sayer EJ, Sutcliffe LME, Ross RIC, Tanner EVJ.
Arthropod abundance and diversity in a lowland tropical
forest floor in Panama: the role of habitat space vs.
nutrient concentrations. Biotropica. 2010;42:194-200.
Sayer EJ. Using experimental manipulation to assess the
roles of leaf litter in the functioning of forest ecosystems,
Biological reviews. 2006;81:1-31.

Uetz GW. The influence of variation in litter habitats on
spider communities. Ecologia. 1979;40:29-42.

Warwick RM, Clarke KR. New biodiversity measures
reveal a decrease in taxonomic distinctness with
increasing stress. Marine Ecology Progress Series.
1995;129:301-305.

Warwick RM, Clarke KR. Practical measures of marine
biodiversity based on relatedness of species.
Oceanography and Marine Biology. An Annual Review.
2001;39:207-231.

Warwick RM, Clarke KR. Taxonomic distinctness and
environmental assessment. Journal of Applied Ecology.
1998;35:532-543.



http://www.entomoljournal.com/

