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Development of Digestive System of
Indus Valley Toad, Bufo stomaticus Liitken
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Abstract.- Development, growth and metamorphosis of the digestive system of Indus Valley toad Bufo
stomaticus is followed. Intrinsic and extrinsic factors affecting development are discussed.
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INTRODUCTION

Exotroph anuran amphibians are unique

among tetrapods because of their biphasic life style.
The embryo develops into an independent aquatic
self feeding non breeding tadpole phase, which
metamorphosis into adult breeding phase (Slade and
Wassersug 1975; Wassersug 1975a, b). Tadpole’s
digestive system starts developing.soon after neural
tube is established in the embryo (Khan, 1965,
1969) becomes spirally coiled and functional during
tadpole phase. During metamorphosis programmed
cell deaths brings about regression in the size of
digestive tract to convert it into adult’s shorter
digestive system (Fox, 1970, 1981; Nakajima et al.,
2005).

External morphological changes occurring
during normal development of different amphibian
species are available in tabular form (Cambar and
Marrot, 1954; Del Conte and Sirlin, 1952; Gallien
and Houillon, 1951; Nieukoop and Faber, 1956;
Khan 1965, 1969; Shimizu and Ota, 2003; see
Khan, 1965 for list of older publications). Though
exotroph anurans live in diverse habitats and
ecological situations, they pass through parallel
morphological changes during their development
(Altig and Johston, 1989; Khan, 1991; McDiarmid
and Altig, 1999; Khan and Malik, 1987). Khan
(1965) compared developmental stages of B.
stomaticus with other species listed above.

Present report presents stage by stage record
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of development of digestive system of Bufo
stomaticus tadpole (Khan, 1965), from pre tadpole
Stages (21-24), tadpole (25-35) till completion of
metamorphosis (36-43).

MATERIALS AND METHODS

Collection of material

The Indus Valley riparian system in Pakistan
is inhabited by six sympatric anuran species: B.
stomaticus, Euphlyctis cyanophlyctis, Fejervarya
limnocharis, F. syhadrensis, Hoplobatrachus
tigerinus and Microhyla ornata (Khan, 1968, 1976,
1982, 1994, 2002). They use same temporal ponds
and puddles for breeding during monsoon rains,
June-August (Khan, 1969; Khan and Tasnim, 1987;
Khan and Malik, 1987). Bufo stomaticus eggs and
tadpoles does not develop normally in laboratory
(Khan, 1965), so that material for the present study
were collected from temporal breeding sites lying
within a radius of one mile around Rabwah city
(31°50° N, 72° 55” E), Punjab, Pakistan.

The tadpoles are fixed and preserved in
diluted Bouin’s fluid (1:1 water), as suggested by
Khan (1965, 1969, 1991). Bufo tadpoles were
identified by using key in Khan (1982), and staged
with the help of Khan (1965).

Surgical procedure

Binocular dissection microscope was used for
dissection, identification and surgery. A large Petri-
dish with melted black wax was used to fix the
tadpole during surgical procedure. Digestive tract is
visible through transparent body wall at Stages 21-
23, however, during subsequent stages body wall
thickens to obstruct the view, and hence needs

surgery.



