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Abstract

Butterflies are indicators of quality of different types of agro-climatic landscapes and show altered dispersal ability and more
sensitivity to changing environmental conditions as well. Under human modified habitats, butterfly species are facing various
threats and necessitated their conservation to safeguard the local biodiversity. Published reports on threats and problems to
butterfly fauna amidst modified and managed rural and urban landscapes are diffuse. In this regard, systematic field
investigations were made using visual count, point count and photographic documentation methods by earmarking variable
width line transects along with all out search methods at rural and urban human modified landscapes during 2022-23 at
Mysore district. Results indicated interesting facts. In general, different species of butterflies are facing severe threat due to
changing weather conditions, non-availability of suitable host plant species, inadequate foraging plants during larval stage,
unwanted disturbances during breeding period and other man-made activities both at rural and urban human modified
landscapes. However, agricultural intensification, livestock grazing, habitat destruction, habitat fragmentation, pesticide
application, frequent weeding and disturbance during breeding period have impacted the butterfly population midst human
managed and modified habitats at urban landscapes. Hence, it is high time to protect locally available butterfly fauna to restore
local biodiversity, appropriate mitigation measures are necessitated. Since, butterflies help reveal the status of an ecosystem,
act as useful links with various food chains, food web and many species act as important pollinators at different tropic levels of
every ecosystem. Hence, their presence reveals the local diversity of plants and vegetation types. Therefore, care should be
taken while doing habitat modification, alteration, host plant and food plants uprooting. All these practices are necessary both
at rural and urban landscapes, suitable eco-friendly measures with minimum interference on local vegetation could be made at
different agro-climatic landscapes both at rural and urban areas.
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Introduction impact on the butterfly’s biology (Prakash et al., 2020) ], In
Butterflies are considered as indicators of changes in this regard, many authors (Kumar et al., 2011 1%; Kumar,
different types of environments due to their high dispersal 2012 [ Sagwe et al., 2015) *2 have reported the habitat
ability and sensitivity to changing environmental conditions destruction for various purposes which ultimately reduce the
(Podgorska et al., 2022; Sharma and Sharma, 2013) [, food resources and negatively affect butterfly species
Hence, they are referred as flagship species for assessing richness and abundance. Mowing for habitat management
different habitats under threat and thus helps in the and beautification is now common in urban areas that create
conservation of local biodiversity (Braby, 2004) [l negative effect on butterfly diversity (Guiliano et al., 2018;
Moreover, butterflies show short life cycle, narrow niches Popovic and Nowicki, 2023). Hence, there is an urgent need
and low mobility. These habits made them to exhibit more to encourage butterflies and to increase their numbers midst
sensitivity to land-cover and land-use changes compared to their natural habitat and to adopt suitable corrective
long-lived animals (Munyuli, 2013) 1. measures for their conservation (Chitra, 2020) 4. Any data
Habitat management practices midst agriculturally on threat factors of butterflies across Mysore district is
intensified areas are one of the challenging tasks in the fragmentary. Thus, the present study was undertaken with
present days. It involves the restoration of abandoned aim to record threat factors affecting butterflies of Mysore
habitats which could help reduce the decline and extinction district. Published reports on Mysore district is diffuse.
of specialist butterflies (Popovic and Nowicki, 2023). Mysore district is one of the biologically diverse districts in
Moreover, in recent years human dominated landscapes are Karnataka. It is located amidst eastern and western ghats
increasing day by day that amounts increased cover of and known for good vegetation with diversified habitats.
human inhabitation (Yager et al., 2016) . Human modified Present study was conducted in Mysore district.

landscapes with more interference due to man-made

activities that could hinder the vegetation cover by altering Materials and methods

the structural complexity and habitat heterogeneity (Anand Study area: Mysore district lies on the coordinates of
et al., 2010) [, Further, unplanned urbanization and more 12°18’ latitude and 76°12’ longitude. Altitude of the study
anthropogenic activities lead to local biodiversity decline site is 770 meters above mean sea level (Gowda and

(Thakur et al., 2017) 81, Removal of native flora in the name

. ; : X Sridhara, 2014) %1, The district experiences tropical
of weeding, leaf litter removal for cleaning purpose, pruning ¢ climate. Th . q
for routine maintenance, pollution from residential monsoon type of climate. € averagé minimum an

activities, vehicular and industries exhaust causes more maximum temperatures range from 21.4-34°C in April to
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16.4 to 28.5°C in January. Average annual rainfall is
850mm. Mysore district is spread across seven taluks
namely: Mysore, Hunsur, Periyapatna, Tirumakudal
Narsipur, Nanjangud, Krishnarajanagara and
Heggadadevankote. The study was conducted across
human-modified and managed habitats of rural and urban
areas of Mysore district, Karnataka. Fifteen sites were
chosen randomly from each taluk of Mysore district for the
present study (Figure 1) during June, 2022 to May, 2023.

Methodology: Field survey was carried out from 8:00 am to
17:30 pm to record butterflies during their active period.
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Each study site was visited once in rainy, winter and
summer seasons. Various methods were employed to record
butterflies namely: variable width line transects method
(Burnham et al., 1980) [*¢1 all out search method as per
Santhosh and Basavarajappa (2016) 1 and Point count
method (Arjona et al, 2023) [8  Photographic
documentation of butterflies and human interferences across
the habitats were made using Canon SX430 IS camera.
Further, identification of butterflies was made using field
guides as per Gunathilagaraj et al. (1998) [**! and Kehimkar
(2016) 29, Per cent occurrence was calculated as per Saha
(1992) 24,
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Fig 1: Map showing the study areas selected in different taluks of Mysore district

Results and discussion

Various threats under modified landscapes of Mysore
district, Karnataka revealed that vegetation removal was
most prominent across the study sites (Table 1). Vegetation
removal and pesticide application followed by mowing,
burning and finally road kills were the major threats to
butterflies recorded. Pesticide application was very common
in cultivated fields compared to other habitats (Table 1).
Vegetation removal was done as a part of agriculture in
rural landscapes whereas for habitat beautification in urban
landscapes. Mowing and burning were common in urban
landscape as a means of habitat management. Incidents of
road kills were recorded from only four sites in urban
landscape (Table 1).

Total 89 species of butterflies belonging to 59 genera and
five families were recorded from various human modified
habitats which were disturbed at some point of the study.
Nymphalidae family was dominant in the study followed by
Lycaenidae, Pieridae, Hesperiidae and Papilionidae (Figure
2).

Species composition also varied between habitats with
urban parks recording the highest number (61) of species
and it was followed by cultivated lands with 56 species,
institutional campus with 38 species, aquatic habitat (28
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species), residential area (23 species), road verge (22
species), weed vegetation (6 species) and nursery (5 species)
(Tables 2 and 3).

Table 3 shows the variation in diversity across different type
of agro-climatic landscapes. Berger-Parker index (0-1)
values are near to zero which represents that there is no
clear dominance by any particular species. Simpson (0-1)
and Shannon index (0-5) values from Table 3 indicates that
species diversity was high in urban parks followed by
cultivated lands, institutional campus, aquatic habitat,
residential area, road verge, weed vegetation and nursery
with least diversity compared to other habitats. Evenness
was observed to be high in nursery and low in institutional
campus (Table 3). Further, species richness was high in
urban park and low in nursery as indicated by the Margalef
index values (9.929 to 2.056) and Fisher-Alpha values (19.6
to 7.824) (Table 3).

As per Figure 2, abundance of butterflies followed the order
of highest to lowest from park, cultivated land, institutional
campus, road verge, aquatic habitat, residential area, weed
vegetation and nursery respectively.

Malcolm et al. (2018) 22 have recorded that the primary
threat to butterflies are loss of larval host plants and adult
nectar plants. Tiple (2012) %1 have recorded reduction in
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number of butterfly species due to constant disturbances in
the study area like cutting of grasses, shrubs and trees for
landscaping. Management practices across different land-
use types were found to influence the species assemblage of
butterflies in Tuczno Forest District, Poland as per
Podgorska et al. (2022). Land-use intensity decreased the
butterfly abundance in coffeebanana agroforests, Uganda
(Munyuli 2013) ™. After reducing the anthropogenic
disturbances in an urban garden of Kolkata butterfly
sighting was observed to increase (Thakur et al., 2017) [,
Habitat destruction for developmental activities and
cultivation caused decrease in availability of host plants and
thereby butterfly species abundance in Eastern Ghats of
Andhra Pradesh as per Kumar et al. (2011) 29, Improper
management practices in various land cover types
negatively affect the diversity and abundance of butterflies
(Sagwe et al., 2015) [*4. Abundance of butterflies was high
in secondary forests and riverine ecosystem and was least in
monoculture, human settlement and mining land covers
(Sagwe et al., 2015) [*4. According to Feber et al. (2016) 24
spraying of herbicides and mowing had affected the
abundance of nectar plants and larval host-plants commonly
depended by butterflies. Removal of vegetation in paddy
field banks was observed to decrease species richness and
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Abundance of butterflies (Giuliano et al., 2018) 3],
Intensive agricultural practices were attributed responsible
for butterfly decline in farmland habitat of Netherlands
(Strien et al., 2016) [, As per Popovic and Nowicki (2023)
mowing negatively affected population size

and increased the dispersal of butterflies. Leaving an uncut
refuge while mowing, had positive effects on butterfly
abundance as per Bruppacher et al. (2016) %61, Unburned
clear-cuts were found to possess high species richness and
abundance of butterflies than burned clear-cuts in a large
wildfire area in Sweden according to Johannson et al.
(2020). In urbanization zones of Lodz, Poland, Sobczyk et
al. (2017) 281 recorded highest number of species in ruderal
sites and parks and low species richness in cultivated lawns.
Urban habitat use of butterfly species was found to be
driven by shorter vegetation and exotic plants (Dexheimer
and Despland, 2023) 1, Total abundance of butterflies may
not be less in disturbed landscapes like agricultural fields
which provide resources for the survival of species which
can adapt to such conditions Kocher and Williams (2008)
(391, But according to Li et al. (2011) BY butterfly abundance
was more where disturbance from human activity is
relatively mild and the vegetation is less disturbed.

Table 1: Per cent occurrence of threats across different modified landscapes

S| No. of incidence of threats
NO’ Type of threat Agquatic habitat Park Residentia|Institutional| Road |Nurser|Cultivat| Weedy Total
' (Lake, Pond, Canal) | area campus verge y ed land | vegetation
1 Mowing - 5 - 1 - - - - 6
2 Burning - 1 1 3 - 1 - 6
3 | Vegetation removal 2 - 1 - 4 1 25 1 34
4 Road Kills - - 1 3 - - - 4
5 |Pesticide application - 1 - - - 33 - 34
Total 2 7 2 10 1 59 60 84
X2 value 12.099* -
Note: Each value is mean of three observations. *Value is significant at 5% level.
Table 2: Number of species across different disturbed habitats
. Aquatic Habitat Residential | Institutional Cultivated| Weed
Sl No. Family (Lage, Pond, Canal) Park area campus Road verge | Nursery land vegetati)é)n
1 Nymphalidae 10 21 9 15 10 2 22 3
2 Lycaenidae 6 20 6 11 5 0 12 0
3 Pieridae 6 9 4 7 5 2 13 2
4 Hesperiidae 1 5 0 1 0 0 4 0
5 Papilionidae 5 6 4 4 2 1 5 1
Total 28 61 23 38 22 5 56 6
X?value 225.885*
Note: Each value is mean of three observations. *Value is significant at 0.001% level.
Table 3: Diversity indices of butterflies in different agro-climatic landscapes
. - Aquatic habitat Residential | Institutional | Road Cultivated Weed
Diversity index (Lal?e, Pond, Canal) Park area campus verge Nursery land vegetati{)n
Taxa_S 28 61 23 38 22 5 56 6
Individuals 88 421 78 216 118 7 396 9
Simpson_1-D 0.9132 0.9555 0.9053 0.895 0.8437 0.7755 0.9413 0.7901
Shannon_H 2.815 3.523 2.664 2.845 2.306 1.55 3.27 1.677
Evenness_e"H/S 0.5963 0.5557 0.6239 0.4526 0.4561 0.9421 0.4696 0.8916
Margalef 6.03 9.929 5.05 6.883 4.402 2.056 9.195 2.276
Fisher_alpha 14.18 19.6 11 13.37 7.97 7.824 17.8 7.867
Berger-Parker 0.1818 0.1283 0.1795 0.2593 0.2797 0.2857 0.1313 0.3333
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Figure 2. Abundance of butterfly species at different agro-climatic landscapes of Mysore district

Conclusion

Various threats to butterflies like vegetation removal,
pesticide application, mowing, burning and road kills were
recorded from different rural and urban landscapes of
Mysore district. Modified landscapes like parks and
cultivated lands possessed high species diversity compared
to other landscapes. Frequent monitoring of threats to
butterfly population helps in suggesting proper mitigation
measures and thereby aids in its conservation.
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