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SOIL PREFERENCES OF TIGER BEETLES IN SELECTED
LOCATIONS OF SRI LANKA

Chandima D. Dangalle’: Nirmalie Pallewatta' and Nimal K. Dangalle’
aent of Zoology, Faculty of Science, University of Colombo, Cumaratunga Munidasa
Mawatha, Colombo 03,
iment of Geography, Faculty of Social Sciences, University of Kelaniya, Kelaniya.
ACT
s are terrestrial insects that are worldwide in distribution. Species are highly habitat specific and
yulnerable to changes in the habitat. Habitats and distribution of tiger bectles are associated with
|‘ the location as larvae are soil dwelling and dvipasition site se¢lection by females is based on soil
ristics. We report sofl characteristics of the habitats of tiger beetles in selected locations of Sri Lanka
| preferences of different species. Ninety-four locations of Sri Lanka were inw..shgaled for tiger
and beetles were collected from thirty-seven locations, Species were identified using standard keys
arison with type specimens, Soil group. soil type, soil colour, soil pH. soil moisture. soil
and soil salinity of tiger beetle collection locations were determined using standard tethods.
ies of tiger beetles occupied soils with a sandy texture and yellowish and reddish brown colour. Soil
s ranged from 27.5°C to 38.5°C. Different liger beetle species displayed specific preferences to
soil pH, soil moisture and soil salinity. Hupaethe biramosa was found on saline soils with
ty of the “Regosols on recent beach sand” soil group. € wlomera anguluta and Myriochila (Moneliva)
g occurred on “Reddish Brown Earths®™. Calomera angulata and Lopinra (Lophyra) catena
d significantly low soil moistures while Cylindera ({fasina) labioacnea preferred soils with high soil
es which were slightly acidic. Culindera (lfasina) labiogenea and the majority of tiger beetle species
edd on Alluvial soils and Red-Yellow Podrolic soils.

DDUCTION

beetles (Coleoptera. Cicindelidae) are a group of ground living predatory insects that are found in a
of habitats such as beaches, salt flats, river banks, grasslands, dirt roads and agriculiural lands. These
s differ greatly in physical structure. soil characteristics and plant composition but share the presence
patches of open ground which they r-:quire for foraging and oviposition (Knistey 2011, Comnelisse er
3). Female tiger beetles ar¢ specific in choosing oviposition sites as larval stages are soil-dwelling,
ed and sedentary, and sites are selected based on conditions of soil meisture and structure (Brust er
006, Cornelisse a_nd Hafernik 20093, Therefore; the type of the soil is important for larval development
_ ;hc sttrvival of tiger beetles and may determine their distribution, habitat types and abundance.

e species of tiger beetles have been reported from Sri Lanka of which thirty-nine species are
(Hom 1904, Fowler 1912, Naviaux 1984, Acciavati and Pearson 1989). However, most species
it been recorded since 1989, and their distribution, habitat types and habitat preferences have not been
gted. As Sri Lanka is a developing country with increasing pressure on naturdl habitats, it is
ary that the group be studied and included in the biodiversity conservation efforts in Sri Lanka. The
ent study intends to :nvcsngmc the soils occupied by tiger beetles of Sri Lanka and soil preferences of
L tiger beetle species. The findings will assist in predicting the distribution of tiger beetle species
virrious habitat types of Sri Lanka.

ETHODOLOGY
ey and collection of tiger bectles

€ suryey for tiger beetles was conducted in 94 Jocations in the country, from May 2002 to December
. The localities for collecting tiger beetles were selected using information based on previous
C il-:-llkms of cicindelid species of Sri Lanka and information based on the different habitat types of the

3 cﬂ'ﬂ:ﬁpﬂndiﬁg author, Cofiangaile pogil vom
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family on 4 global seale. Coastal areas, river hanks, reservoir banks, agricultural lands, marshlands and urbun
arcas in the wel, intermediate and dry zones were included in the survey. These sites were closely examined
for tiger beetles and when encountered o <ample of 3 103 beetles were collected from cach site. using 4
standard insect net. Specimens were preserved and stored in 70% alcohol for identification.

Identification of tiger beetles

Tiger beetles were identified using keys lor Cicindela of the Indian subcontinent (Acciavatti and Pearson
1989} and descriptions of Hom (1904), Fowler ( 1912) and Naviaux (1984), Identifications were confirmed
by comparing the specimens with type specimens available in the National Museum of Colomba, Sri Lanka

and  British Natural History Museum of London, United Kingdom. Nomenclature is based upon Wiesner
(1992) except for the use of the generic name ¢ adomera instead of Lophyridia, based upon Lorenz (1998).

Determination of yoil parqmeters

The following parameters of sail in the sampling locations of tiger beetles were determined using the method
stated.

(i) Soil group: determined using the generalized soil map of Sri Lanka;

(i) Seil type: determined by the sedimentation technique using the “soil extural triangle™
{iii} Soil colour: measured by comparison with a Munsell soil golour chart (Year 2000 revised edition).
(iv) Soil temperature: mensured using a soil thermometer {SG 680-10);

(v) Sail pH: measured using a portable soil phl meter {Westminister No. 259),

(vi) Soil moisture: determined by collecting five random samples 10 a depth of 10 ¢m and estimating the
difference in fresh weight upon oven drying to 107-120°C in the laboratory:

(vii) Soil salinity: measured using a YSI model 51 hand-held salinity meter,
Statistical analysis
The data on soil parameters of the locations of different tiger beetle species were analvzed using One-Way

Analysis of Variance and Tukey's multiple comparison method. using Minitab 16.0 statistical software
package.

RESULTS

Tiger beetle species and recorded locations

OF the 94 locations surveved, tiger beetles were encountered in 37 locations comprising coastal, rivering
reservoir and urban habitat types (Figure | and Table 1). They were found on sand dunes and beaches of
comstal areas, banks of rivers and reservoirs and on bare patches of land in urban arcas, Ten species of ngef
beetles representing five geniera were ideatified from the different locations (Table 1),
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mber given for the location in Figure 1)

Survey location and habitat

2 Nuwara Wewan, Anunsdhapurn district; Reservuir bank
3, Thisa Wewa, Anuradhapurs district; Reservoir bank
4 N#hd-laduwa Wewa, Anuradhapura district; Reservoir bank

5 Tabbows Wewa, Puttalam district; Reservoir bank

Kala Wewit, Anuradhapura district: Reservoir bank
Kandalama Wews, Matale district; Reservoir bank

Parakrama Samudra, Polonnaruiva disirict; Reservoir hank
. Pevabowa Wewa, Matale district; Reseryoir bank

‘Batalagoda Wewa, Kurunegala district;
Halawatha coastal area. Puttalum districr:
Ma Oya, Alawwa, Kurunegala distries,

3, We Ova. Yativantota, Kegalle district;
‘Maha Oya, Dehi Owita, Kegall¢ district,
Jaha Oya Falls, Dehi Owita, Kegalle

sethavaka River, Colombe district; River bank
Aswathy Ova, Colomba district; River bank
n Ela. Waga.[’fnlnmbu district; River ﬁ.ﬂ.ﬂk
lini River, Malwana, Gampaha district; River bank
River, Kirielamulla, Gampaha district, River bank
River, Kaduwela, Colombao district; River bank
g, Ciampiha district; River bank
onal Museum Garden, Colombo diswict; Bare land
oda home garden. Colombo district; Bare land
sk Oya, Thummodara, Colombo district; River bank
Water Cannl, Handapangoda, Kalwtara district; River bank

Ells, Ratnapura district; River bank
da coastal area, Kalutara district; Constal area
ama coastal area, Kalutara district; Coastal area
wa coastai aren; Galle district; Besch
copstal area, Galle district; Beach
ipodn coastal aren, Galle district; Beach
wi coastal area, Galle district; Beach
eoastal area, Matara disirict; Beach

ma Wewa, Hambantota district: Reservoir bunk
oti coastal area, Hambantotn district; Coastal area
-eoastal area, [ambantota district; Coastal aréa
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1. Tiger beetles recorded from different survey locations (Location number coincides with the

Species recorded

L MahakanadarawaWews, Anuredhapurn district; Reservoir bank  Colomera angilata

Mivricedila ( Mesieicd) faseidicosg
Colomera angulaia

Calomer ufat
&!;ﬂiﬂh#ﬂﬁfﬁm ica) fastidiona

Cerlomera ar:tzu‘hw
Myvrivchila (Mevselica) fastidiosa

Calomera angulata

Cafmw; w:fufma
Myriachita ( Monclica) fastidiosa

Cedomera angidata

Laphyra (Loph eatena

Caﬂ’ni&wng 'ur':; {.'::2:

Cylmdera ((Hgama) locumosa
Reservoir bank  Calomera angulaty
Sand dunes Luphyra (Lophvea) catenae

River hank Calomera angulaia
Cetlomiera cardani

River bank Cilindera ({fasing) labioaenea
River bank Cylindera (Mavina) willevi

district; Moist rocks Cylindera (fessina)
lahisaenea

Cylindera ({fasina) fabivamea
Cylimdera (Hasing) labivaene
Cvlindera ( fasiney lakivaenea
Cylindera (lfasina) labioaenca
Colindera | {faying) labiogenca
Cylindera {ffasinag labioaenea
Cwlindera {Ifasina) labipaenea
Doptarateoptsoa cneni
Cilindera { .{',f'a.ﬁmﬂ lubinaerea
Cylindera { ffasina) dabioaene

E)ﬁruiera-}f ax.ﬂm{ willewd
Windera (Haxing) waterhouse!

Cvlindera (Daxina) worerficuset
Laphyra (Lophyvra) carena
Lophyra (Laphyea) catena
Hyvpaetha hiramesa

Hypacthe hirameosa

Hypavtha biramosa

Hypaetha biramosa

Fivpacthin biramosi

Laphyra (Lophyra) catena
Myriochifo (Monelica) fastidiosu
Lophyra (Lophyra) cateny
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Soil parameters

The determined parameters of soil from the surves locations of different tiger beetles are given in Table 2
Soil group, soil pH. soil moisture and soil salinity significantly differed among the locations from which
different tiger beetle species were collected. In contrast, the soil type, soil colour and soil temperaiure did not
vary significantly (Table 2).

Significant preferences 1o different soil groups were found in certain liger beetle species, where Hypactha
biramaosa preferred “Regosols on recent heach sand” and, Calomera ergulata and Myrioc huila (Monelica)
fastidioa preferred Reddish Brown Farths, The remaining species mainly occurred on soils of the Red-
vellow Podzolic group. Soil pH was significantly high (7:82 4 0.16) in locations where Hypaetha biramosa
wis ehcountered than that of the locations of other species (p=0.05). In contrast, locations where Culimdery
(lfasina) labinagnea was found had a significantly lower soil pH (5 85 + 0.45) (p<0.05) reflecting acidic
<oils. Further, the river bank locations of Cylindera (Hfasina) labioaetca had significantly higher soil
moisture (21.20 £ 7.60%). Hypactha  biramosa and Myriochila [ Monelica) fastidinsa were found on
significantly saline soils of which the locations of Hypaetha biramosa had soils with 4 higher salinity than
the soils of Myriochila | Monelica ) fasticicsd,

Locations of Tiger Beetles collected from
Er Lanka

I' ST ....;r'i;u' d

e e /N

| _;‘ '-n . - |
-

Figure 1. Collection locations of tiger beetles in Sri Lanka
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SSION

it it tizer beetles of Sri Lanka oceupy locations with sundy: sotls that are mamly yellowish brown,
and reddish brown in colour. The temperature of these soils mnge from 27.57C to 38.57C. We further
al that different tiger beetle species have specific requirements for soil group, soil pH, soil moisture and
“gatinity. Our findings are consistent with a number of other studies. that have investigated the soil
nents of tiger beetles (Romey and Knisley 2002, Satoh and Hori 2005, Fenster ef e 2006, Comnelisse
ik 2000, kKnisley 2011),

beetles are known lo prefer sandy soils to clay and silty soils due to ligher egp and larval survival in
soils. Th-ls effeet of soil compaction that catises reduced soil aeration and moisture is high in clay and
ils when compared with sandy soils and results in lower egg survival and larval burrow numbers
and Hafernik 20049, Romey and Knisley 20025 Further. sandy soils composed of fine particles
fate swifl runming of adult tiger beetles during predarion and scavenging (Satol and Hoti 2005). Our
also revealed tiger beetles from soils with a sandy texture found on banks of water  bodies andl urban
Tiger beetles were not found in locatdens with clay, soils and certain reservoir and river banks
ed had clay soils that were trampled by cattle and elephants.

| considering <oil colour, Cicindeling species are known to occur m soils which maich their structural
. Blending of structural colouration with the colour of the surrounding soil enables tiger beetles (o
 attack from natural enemies such as hirds, bats and robherflies (Seago e al. 2008). As tiger beetles
d during the study were mainly brown and bronze with light yellow elytral maculations and spots,
plerence o soils of brown and shades of brown is apparent

r findings revenl that tiger beetles require locations with coastal, reservaoir, riverine habitits and
itats with bare patches of land that hitve sandy. soil with brownish colourmtion and a specific soil
-range. However, different species prefer locations with different sorl groups, soil pH. soil
gand soil salinity,

biramaosa wis restricted to coustal hubias with “Reposols on recent beach™ sol group, while
o angilate wnd Myriochila (Monelica) fustidiosa, Tfound predommantly in reservoir habitats
ed specificity 10 Reddish Brown Farths, The other figer beetle species occupied Alluvial soils and
compused of Red-Yellow Podzolic sails. The association of different species with different soil
‘may reflect a relationship between nger beetle species and herent features of the soil group such as
1 soil pH and sialiity, Reddish Brown Barths are known to be shightly scidic 1o netitral and well-

with i rapid release of so0il moisture while Regosols are alkaline with high sulinity mnd capid
Alluvial and Red-Yellow Podzolic soils are acidic and non-saling with high soil mostare,
framosa restricted to Regosols demonstrated preference for soils with significantly high salinity
while Cvlindera (Hasing) labiogenea restricted 1o Alluvial and Red-Yellow Podzolics displayed
e 10 significantly high soil moistire and soil acidity. Calomiers angulota and Myrviochila
a) fastidiosa were found in neutral soils ol which Cafomera angalita preferred significantly low

e 1o studies on the effect of soil plT on tiger beetles, certum tiger beetle species prefor acidic soils
jon as acidic soils are devoid of harmiful Tung and badterin that could inlect latvae (Cornelisse
ik 200%), We found that most species preferred acidic and newtral soil with Colindera (lfasina)
preferring sigmificantly acidic soils. In contrast, Hypacthio biramosa mhabited solls with
high pil values that might promote the growth of fungi and bacterin. However. soils of
Biramosg were significantly saline and increased sulinity can also negatively afteor growth and
of various lungl. Saline soils also inhibit the growth of vepetation producing bure pitches of land|
ed to sunlight. Such habitats are suitable for ovipositional and foraging behavior of tiger beetles,
salimity is considered as an environmental marker for habiat suitability of tiger beetles, and
Species are known to have preferential soil salinity ranges (Brosius: 2010). In the present study,
kramosa and Myriochila (Monelica) fostidipsg preferved sotls with salinity ranging fromi (0 to 0.2
= the other species preferred non-saline seils,
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Soil. moisture is required by tiger beetles for larval burrow formation and prevention of larval df.'_*i_liii.'.!ﬂi'_.
(Romey and Knisley 2002, Comelisse und Hafernik 2000), Different species are known to require different
percentages of moisture due to their sensitivity 1o dessication and flooding. Species thit are hghly sensitive
to dessication mnd flooding are found in locations with i narrow rmnge of soil moisture while specics thit i
lenst sensitive can tolerate wide runges (Cornelisse and Hafermik 2009). [n the present study ditferent tigee
beetle species demonstrated different preferences for soil moisture content, and variations in tolerance ringes’
were also evident, Calomera angulata together with Lophyra (Lophvra) catena preferred locations with!
significantly law soil moisture with tolerance ranges of 012 = 11.49% and 0,13 - 7.93% respech
Cylindera (lfasina) {obivaenea was found 1 locations with significantly high soil mosture with a wide!
tolerance range of 3.198 - 52.21% that indicated that Cilindera | [fasim) lubisdenea was ledst sensitive )
dessication dnd Mooding when compared with Calomera angulata and Myriochifo ( Monelica) fastidiosa.

(Ouir findings reveal soil preferences of tiger beetles and 501l requirements of different species. The find u-::-__t-
are mportant in predicting the occurrence of tiger beetle species in different loeations and providing:
mformation for the proper munagement and conservation of soil for the survival of this ingect group.
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