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phthora spp. is helpful for identification
of Indian isolates of P. nicotianae based
on similarities with P. nicotianae® and
disimilarities with SCRI isolates pub-
lished earlier as P. infestans.

Furthermore, both the isolates were
identified morphologically at the Indian
Agricultural Research Institute, New
Delhi as P. parasitica (Accession num-
ber: ITCC-5232 and ITCC-5233; the
name of P. parasitica has been corrected
as P. nicotianae Breda de Haan), which
supported our molecular identification
studies.

Bonants et al.'® suggested that detec-
tion of fungal pathogens by PCR is at
least 10-fold more sensitive than ELISA.
Moreover, serological techniques deve-
loped to detect the Phytophthora are
generally genus-specific'’. Molecular iden-
tification studies of the pathogen causing
leat rot of betelvine will be helpful to
develop PCR-based diagnostics for sen-
sitive, rapid and reliable detection of
Phytophthora spp. directly from P. betle
leaves as well as soil samples which may
contribute an important role for imple-
mentation of the efficient control strate-
gies.
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Mist net captures of the rarest fruit bat Latidens salimalii

Next to rodents, bats are the most nume-
rous mammals in the world. Koopman'
recognized a total of 888 species of bats.
However, numbers from 800 to 1000 are
frequently quoted for the bat species”™.
According to Mickleburgh et al’®, there
are 1001 species of bats in the world. India
is relatively rich in bat fauna comprising
approximately 120 species, out of which
14 are fruit-eating and the remaining are
insect-eating bats®. Among fruit bats, the
Indian flying fox Pteropus giganteus, the
fulvous fruit bat Rousettus leschenaulti
and the short-nosed fruit bat Cynopterus
sphinx are widely distributed in the
Indian subcontinent.

While surveying for reptiles and mam-
mals at the High Wavy Mountains of
Tamil Nadu in southern India, Hutton’
collected four species of bats namely P.
giganteus, C. sphinx, the painted bat
Kerivoula picta, and the yellow bat Sco-
tophilus heathii. He collected only one of
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the several C. sphinx captured, presum-
ing that it was not uncommon in India,
and deposited it in the Bombay Natural
History Society (BNHS), Mumbai. More
than two decades later when working on
the specimens of megachiropterans at
BNHS, Thonglongya® noticed that the
specimen labelled C. sphinx, collected
at the High Wavy Mountains, was wron-
gly identified. He identified it as a new
genus Latidens and named the species
salimalii, after India’s eminent ornitho-
logist Salim Ali®. Latidens salimalii
Thonglongya, 1972 is endemic to south
India. The International Union for Con-
servation of Nature and Natural Resources
(IUCN) listed this bat as ‘critically en-
dangered’ and remarked as threatened by
small distribution area, decline of habitat
and small population size®. On 8 April
1993, a team from BNHS and Harrison
Zoological Museum rediscovered L. sali-
malii at the High Wavy Tea and Coffee

Estates (Kardana Coffee Estate) and sug-
gested that it is the only habitat harbour-
ing this endemic bat®™'®''. Recently, it
entered the Guinness Book of World Rec-
ords as one of the three rarest bats in the
world'®. Since the habitat of L. salimalii
is highly cryptic, a study related to its
ecology or ethology has not been made
so far. We made an attempt to capture
this enigmatic species by setting mist
nets during night hours in the estate area.

The High Wavy Mountains are situated
near Chinnamanur, about 70 km away
from Madurai (9°58'N, 78°10’E) towards
the west. Kardana Coffee Estate is situ-
ated in the broad-leaved montane forest,
interspersed with coffee bushes, at an alti-
tude of about 460 m above mean sea
level®.

Netting sessions were carried out on
24 July and 17 August 2002 during entire
nights between 1830 and 0430 h, for a
total of 51 net hours. Three mist nets
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(2.6 mx 6 m and 2.6 m X 9 m) were ere-
cted at different heights, more specifi-
cally in the altitudes at which L. salimalii
were captured earlier®'’. A shallow rocky
chamber with a wide mouth, situated
200 m downhill inside the Kardana Cof-
fee Estate was chosen. One net was pla-
ced covering the mouth of the chamber
and the other two were set 50 m above
and 10 m below the chamber. The di-
mensions of the mouth of the chamber
were 7.1 m (length) X 7.0 m (width/depth)
x 2.3 m (height). There was a stream at a
distance of about 25 m opposite the
chamber mouth. The chamber site was
chosen mainly due to the presence of ac-
cumulated dried remnants of wild fruits
and fecal pellets on the floor, presumably
of bats, indicating the possibility of bats
using the place as feeding roost. During
the course of the second netting session,
the net at the chamber site was set at
1930 h, in order to observe bats that had
already entered the chamber. Bats entan-
gled in the mist nets were gently
removed and transferred individually into
soft cotton bags. Adult bats were col-
lared with elastic rubber rings with plas-
tic, coloured beads. Each ring was loaded
with one to three beads. Each colour
denotes a specific number from 0 to 9.
Thus all possible sequential arrange-
ments of the beads provided 999 tags'>.
Since the size of the collars may not be
suitable for growing juveniles, they were
marked with plastic, coloured, numbered
and split rings on the forearm. Before
releasing the bats, their sex was noted
and forearm length was scaled to the near-
est 0.1 mm using vernier calipers, and
body mass was measured to the nearest
0.1 g using a spring balance (AVINET
Inc, USA). Juvenile and adult stages'®
and reproductive status' were also asses-
sed. Morphological characters such as
absence of external tail, lack of white
edge at the ears and presence of only one
pair of upper and lower incisors were
noted to verify the identity of L. sali-
malif®.

We captured a total of 28 individuals
of L. salimalii in the mist net placed at
the mouth of the chamber. Among them
22 were adult males, three were adult
females and the remaining three were
juvenile females. The epiphyseal gap in
the fourth metacarpal phalangeal joints
of the latter enabled us to classity them
as juveniles. Other morphological char-
acters of the captured bats confirmed that
they were indeed L. salimalii (Figure 1).

Although of the same size as C. sphinx,
they were intermediate in size between
C. sphinx and R. leschenaulti. Forearm
length and body mass of adults of these
three species are given in Table 1.

The number of bats captured was rela-
tively more at 2000 h, it steadily decrea-
sed until 0100 h and thereafter the captures
were nil (Figure 2). All bats captured
during the initial period were adults, and
juveniles were captured after 2300 h.
Bats visited the chamber mostly in gro-
ups ranging from four to 12 individuals.

Figure 1. Close-up view of Latidens salimalii.
7
£
-
g
w 4F
2
S 3F
-
B
£ 2
=
&l _:
2000 2200 2400 0200 0400
Time (h)
Figure 2. Average number of L. salimalii

captured with mist nets during two nights.

Table 1.

However, we noticed that bats avoided
the mist nets on several occasions and
flew away. Visual observations made by
using dim red light until 1930 h at the
chamber during the second netting ses-
sion showed that bats began to visit the
chamber from 1900 h. Soon after enter-
ing the chamber the bats exhibited cir-
cling flights and a few of them flew out
after about 10s (n=11). The bats still
staying inside hung from the ceiling of
the chamber, swivelled for one or two
minutes and left the place to resume for-
aging sallies, at an altitude of 25 m above
the chamber (n = 7). Two bats were mun-
ching away some fruits while staying
inside the chamber. On the following morn-
ing we collected fresh remains of fruits
and ejecta pellets found on a thick bed of
dried remnants at the floor of the cham-
ber. The fruits were later identified as
Prunus ceylanicus, Eleocarpus oblongus,
Ficus glomerata, Ficus macrocarpa and
Ficus beddomi. We did not recapture any
marked bats during the second netting.
Fruit bats other than L. salimalii were
not captured. However, 12 insectivorous
bats (ten Pipistrellus and two Myotis)
were caught during the two netting ses-
sions. No bats were captured in the other
two mist nets placed above and below the
chamber.

Since L. salimalii is not found in any
other part of the world, it is endemic to
Tamil Nadu. Recently, scientists from
Zoological Survey of India collected ten
specimens of L. salimalii at Agastiya-
malai hill complex in Tirunelveli district,
Tamil Nadu (Source: Handbook of Con-
servation Assessment and Management
Plans. Workshop on Chiroptera held at
Madurai Kamaraj University, January
2002). Our observations on L. salimalii
flying at 25 m height suggest that they

Forearm length and body mass of L. salimalii. Values for two other pteropodid

bats C. sphinx and R. leschenaulti are given for comparison

Male

Female

Bat species Forearm {mm)

Body mass (g)

Forearm (mm) Body mass (g)

Cynopterus sphinx 69.15 £ 1.75 48.5+3.17 68.99 £2.26 48.8+3.71
(n=30) (n=30) (n=30) (n=30)

Rousettus leschenaulti  82.65 +1.24 95.831£6.77 80.5 £ 1.37 86.58 £ 6.09
(n=10) (n=10) (n=10) (n=10)

Latidens salimalii 68.6+1.14 68.9+2.39 68.6 £ 0.66 65.33£1.04
(n=22) (n=22) (n=3) (n=3)

55.7+£0.95* 29.5+1.32%
(n=3) (n=3)

*Juveniles of L. salimalii.
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forage on fruits from relatively taller
trees compared to C. sphinx (Singarave-
lan, unpublished). Our successtul nettings
of L. salimalii at the entrance of the cha-
mber in the Kardana Coffee Estate and
an accumulation of remnants of fruits,
ejecta pellets and fecal pellets indicate
that these bats routinely use this site for
ex situ feeding as well as for night roost-
ing. Night roosts promote digestion and
energy conservation, and often act as a
retreat from predators, serve as centres
for information transfer about the loca-
tion of food patches and facilitate social
interactions'. Association of their visits
in groups with ex situ feeding agrees
with similar observations on C. sphinx'®
(Singaravelan, unpublished). The fact
that L. salimalii avoids mist nets is fur-
ther evidence that fruit bats have a well-
developed visual system*.

Generally, juveniles of C. sphinx and
R. leschenaulti attain 40% of body mass
of adults at 55 to 65 days of age and
begin to fly. Complete weaning occurs at
the age of 75 days (Elangovan, unpubli-
shed). Interestingly, the body mass of the
three juvenile L. salimalii, captured on
17 August 2002, was 45% of that of
the adults. This indicates that postnatal
growth of L. salimalii may apparently be
similar to that of the other two pteropo-
did bats. If this is true, parturition in
L. salimalii presumably occurred some
time between end of May and beginning
of June. Since the gestation period for
several pteropodids is approximately 120
days®, we suggest that copulation in
L. salimalii might have occurred during
end of January.

Even though the present study con-
firms their existence in the High Wavy
Mountains, whether L. salimalii roost in
caves or foliages or man-made structures
during the day is still unknown. Location
of day roosts might reveal their popu-
lation size. A study on their foraging
behaviour would pave the way to identi-
fying the varieties of plants which they
visit for fruits and nectar. Such proposals
invite future studies which are important
not only to protect L. salimalii but also
the plants which rely on these bats for
pollination, dispersal and propagation of
seeds.
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