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Reproductive Biology of Kaloula pulchra  
(Anura: Microhylidae) from Kedah, Peninsular Malaysia

Kaloula pulchra is a medium-sized frog belonging to the 
family Microhylidae (Fig. 1). The snout–vent length (SVL) of 
females (55–75 mm) is larger compared to males (54–67 mm; 
Inger and Stuebing 1989). This species can be identified by its 
stocky body, short limbs, wide head, broad round snout, hidden 
tympanum, finger tips expanded into truncate disks, webbed 
toes at the base and a yellow or orange band laterally (Berry 
1975). It is widely distributed in most southern Asian countries 
and can be encountered from sea level to 750 m elev. (Ibrahim 
2008; IUCN 2015). In Peninsular Malaysia, K. pulchra rapidly 
colonizes urban habitats and is abundant in towns, cities, and 
villages (Berry 1975; Ibrahim 2008; IUCN 2015).  During the day 
and in dry weather, this frog shelters under stones, flowerpots, or 
in burrows (Berry 1975). 

Kaloula pulchra is considered a human commensal species, 
living and breeding around human habitations (Inger 2005). 
They breed in drains, puddles, temporary pools, and seasonal 
rain pools and ponds (Berry 1975; Inger and Stuebing 1989; 
IUCN 2015). The abundance of this species, and its loud breeding 
choruses can be observed after heavy rainfall (Berry 1964; Berry 
1975; Inger and Stuebing 1989). 

Although K. pulchra is common and widely distributed in 
southern Asia, few studies on its reproductive biology have been 
conducted (Berry 1964; Kanamadi et al. 2002). Therefore, this 
study was conducted to provide additional information on this 
topic.

MetHodS

Between November 2010 and November 2011, 12 amplexed 
pairs of K. pulchra were collected from different locations 
at Kulim Hi-Tech Park, Kulim, Kedah, Peninsular Malaysia 
(5.394167°N, 100.577242°E; 61 m elev.). This area was developed 
as a new housing estate with nearby open areas, fields, drains, 
ditches, temporary ponds and puddles around it. Four amplexed 
pairs were collected from a clogged cement drain (November 
2010), three pairs from a temporary ditch (December 2010), three 
pairs from an ephemeral puddle (October 2011), and two pairs 
from a rain puddle (November 2011). All frogs were captured at 

night (2000–2400 h) after heavy rain. An example of one of these 
habitats may be seen in Fig. 2. 

The clogged cement drain was approximately 200 × 40 × 30 cm 
(length × width × depth), and located near human habitations. 
The drain was clogged by a variety of debris, including leaf litter, 
twigs, tree branches, paper, plastic bags and bottles. After heavy 
downpours, the drain would be full of rainwater, providing a 
suitable breeding site for K. pulchra. Both the temporary ditch 
(30–50 cm in width, 5–20 cm in depth) and puddle (150 × 100 
× 5–20 cm) were located beside a road. Both contained cloudy 
water and a silty bottom. The ditch and puddle were surrounded 
by vegetation and grasses. The rain puddle near a football field 
was approximately 100 × 50 × 4–10 cm. All locations had direct 
exposure to sunlight and would dry completely within one to 
two weeks without rainfall. 

Totally, 12 amplexed pairs of K. pulchra were collected. 
Each pair was housed in a glass aquarium with dimensions of 
60 × 30 × 30 cm (length × width × height), which contained tap 
water (15 cm deep) and a piece of driftwood. Some part of the 
driftwood was located above the water level to provide a resting 
place for the frogs. All twelve aquariums were placed on a rack 
in the laboratory at temperatures between 26–30°C. To stimulate 
spawning, the room lights were switched off and window blinds 
closed to maintain darkness. Frogs were monitored hourly. 
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Fig. 1.  An adult male Kaloula pulchra from Kedah, Peninsular Ma-
laysia
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Frogs were maintained in these conditions until they deposited 
eggs, which occurred within 12 h of collection. In total, 10 pairs 
deposited eggs while two pairs did not despite being kept for a 
longer period (24 h). After spawning, all the frogs were measured 
for SVL and subsequently released at their original capture sites.

The number of eggs in each clutch was manually counted, and 
its mean value was calculated. Two eggs from each clutch were 
randomly selected and the diameter measured using a stereo 
microscope with an ocular micrometer. Each clutch was reared 
in a glass aquarium (60 × 30 × 30 cm) containing tap water (15 
cm deep) and an aerator to supply oxygen. Pumps were used to 
circulate the water.  These aquariums were placed on a rack in 
the laboratory at 26–30°C and checked every 4 h until hatching 
(Gosner Stage 19). 

The free-swimming larvae from each clutch were reared in the 
same aquarium until they completed metamorphosis (Gosner 

Stage 46). Throughout the rearing period, the larvae were fed fish 
pellets twice daily. Water changes of 50% and removal of other 
debris were conducted twice weekly to ensure cleanliness. Water 
quality parameters were not recorded. Aquatic plants (Cabomba 
caroliniana, Hydrilla verticillata, and Eichornia crassipes), twigs, 
driftwood, and dead leaves were placed in each aquarium as 
shelter for the larvae. Several pieces of driftwood were placed above 
the water line to provide a resting place for newly metamorphosed 
froglets. 

reSuLtS and diSCuSSionS

Summary statistics on egg clutches, hatching, and 
metamorphic success are presented in Table 1. The adult frogs in 
this study were sampled from chorusing events after heavy rainfall 
in water bodies, consistent with previously known breeding sites 
for K. pulchra (Berry 1964; Berry 1975; Inger and Steubing 1989; 
IUCN 2015). According to Berry (1964), heavy rainfall stimulates 
this species to emerge from its subterranean retreats and breed. 
In Western Ghats, India, the breeding period of K. pulchra begins 
during pre-monsoon showers or at the onset of monsoon rains 
(Kanamadi et al. 2002).  The K. pulchra in our study showed axillary 
amplexus as described in Duellman and Trueb (1986).

Female K. pulchra in this study were larger (71.9 ± 9.6 mm 
SVL; range 56.4–83.1 mm, N = 10) than males (53.6 ± 6.3 mm SVL; 
range 44.3–61.8, N = 10), consistent with previous data (Inger and 
Stuebing 1989; Grismer 2011). The larger size of female frogs is a 
common phenomenon, and is correlated with clutch size (Crump 
and Kaplan 1979).  Large quantities of eggs were produced in each 
clutch (Table 1). These data are comparable with a previous study 
that recorded clutch sizes of 1574–6734 eggs (Berry 1964). Egg 
diameter was 1.62 ± 0.18 mm (range 1.35–1.98 mm, N = 20). 

In this study, hatching success was high, at 93.36 ± 4.32% 
(range 85.10–98.53%, N = 10). These results are comparable to 
the hatching success of Ingerophrynus parvus and Chalcorana 

taBLe 1.  Clutch size, egg diameter, number or larvae, number of froglet, hatching and metamorphosis 
success of Kaloula pulchra.

No. ED CS NL H NF  M
 (mm) (egg)  (%)  (%)

1 1.41, 1.36 5432 4622 85.10 32 0.70

2 1.35, 1.67 4785 4578 95.67 22 0.48

3 1.47, 1.56 6976 6755 96.83 74 1.10

4 1.53, 1.55 4550 4345 95.49 42 0.97

5 1.50, 1.59 5637 5338 94.70 49 0.92

6 1.68, 1.43 6472 5986 92.49 51 0.85

7 1.61, 1.71 7124 6338 88.97 71 1.12

8 1.83, 1.77 5842 5649 96.70 83 1.47

9 1.98, 1.74 4997 4452 89.10 37 0.83

10 1.92, 1.81 6320 6227 98.53 88 1.41

Total 32.47 58135 54290 933.58 549 9.85

Mean 1.62 5814 5429 93.36 55 0.98

SD 0.18 898 888 4.32 23 0.30 

Range 1.35–1.98 4550–7124 4345–6755 85.10–98.53 22–88 0.48–1.47

N 20 10 10 10 10 10

ED = Egg diameter, CS = Clutch size, NL = Number of larvae, NF = Number of froglet

H = Hatching success, M = Metamorphosis success

Fig. 2. Breeding pool of Kaloula pulchra in Kedah, Peninsular Ma-
laysia.
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labialis under laboratory conditions, which were about 98% 
and 97%, respectively (Shahriza et al. 2015; Shahriza et al. 
2016). The percentage of tadpoles in this study that successfully 
metamorphosed was very low, at only about 0.98%. In 
comparison, metamorphic success of I. parvus and C. labialis 
were about 3% and 4%, respectively (Shahriza et al. 2015; 
Shahriza et al.  2016).   
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SQUAMATA — SNAKES

PROTOBOTHROPS TOKARENSIS (Tokara Habu Pit Viper). 
LONGEVITY. Longevity (longest lived) and life expectancy 
(typical age at death) are common demographic parameters that 
provide insight into a population (Wiese and Willis 2004. Zoo Biol. 
23:365–373). Longevity can also be an important parameter for 
understanding species biometry and reproductive potential, as 
well as for guiding ex-situ conservation programs. In early 1973, 
Alphonse Richard Hoge (1912–1982), a Brazilian herpetologist 
and former curator of the Herpetological Collection of the 
Instituto Butantan, São Paulo, Brazil (IBSP), traveled to Japan, 
invited by The Japan Snake Institute (Ota, Japan). This institution 

donated several live Japanese specimens to the IBSP, which were 
displayed in a temporary public exhibition for these snakes at 
the Instituto Butantan Museum (Fig. 1). Among these snakes was 
an adult male P. tokarensis (Serpentes, Viperidae) (IBSP 58.483) 
(Fig. 2) collected from an unknown locality on Tokara Island, 
Japan.

According to Joaquim Cavalheiro (pers. comm.), a retired 
snake keeper at IBSP, it is conservatively estimated that this 
specimen was at least three or four years old when it arrived 
at the IBSP in 1973. After the exhibition, it was transferred to a 
bioterium and housed in a wood cage (90 x 50 x 50 cm [L x W x H]) 
with a temperature gradient of 22–26°C and fed regularly with 
mice. It was held in captivity until its death on 3 June 1998 after 
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Fig. 1. Live “Cobras do Japão” or “Snakes of Japan” exhibition at the 
Instituto Butantan Museum, São Paulo, SP, Brazil, June 1973. 
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Fig. 2. Protobothrops tokarensis male from Tokara Island, Japan (IBSP 
58.483) that lived in captivity for 25 years.
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it was manipulated for blood withdrawal; it measured 120 cm 
in snout–vent length (SVL), had a tail length (TL) of 15 cm, and 
weighed 575 g. The largest male of this species recorded from 
Tokara Island measured 97.5 cm SVL, with a TL of 16 cm (Koba 
and Kikukawa 1971. The Snake 3:39–52, cited in Nagai 1928. 
Kagoshimeken Kyoiku Chosa Kai 3:64 pp.); Koba and Kikukawa 
(op. cit.) recorded the largest male specimen of this species at 
125.5 cm SVL and 24.5 cm TL from a sampling from Tokara and 
Kodakara Islands. The specimen in question lived at the IBSP for 
25 years, with its age estimated to have been between 28 and 30 
years. Unfortunately, this specimen was lost in a fire at IBSP in 15 
March 2010 (Kmech 2010. Lancet 375:2061; Kumar 2010. Toxicon 
56:1528–1529).

We are grateful to Amauri Teruo Yamazaki and the managers 
of the SP Shimbun archives who kindly authorized the use of the 
published photograph of the “Cobras do Japão” exhibition.
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ERRATUM

In a recent herpetoculture note concerning captive reproduction 
in Crocodylus intermedius (Antelo and Siroski 2020. Herpetol. Rev. 
51:762–763), the caption associated with Figure 1 contained an in-
correct range of hatch dates. The caption should read: 

Fig. 1. Aspect of the umbilical scarring of 15 Crocodylus intermedi-
us hatched in 2018, showing a very similar development stage. All 
hatched between 21–22 April, after 100, 96, 95, 93, and 88 incubation 
days, respectively. 


