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Abstract

Objectives: The present study was conducted to review the biodiversity of
Amphibians, their decline in population and conservation. Methods/Statistical
analysis: This study was done by reviewing the previous papers on biodiversity
of Amphibians and available literature on various search engines. Findings:
Species of amphibians estimated worldwide reveals 7481 species consisting of
three orders, Salientia (Anura), Urodela (Caudata) and Apoda (Gymnophiona).
The Salientia contains 6577, Urodela (Caudata) entail 698 species of both land
and aquatic inhabitants and Apoda (Gymnophiona) virtually blind and non-
motile animals include 206 species. However, the population of Amphibians
is reduced in Pakistan because of dry conditions and is a prominent indicator
of climatic change. In Pakistan, the dominating population of Amphibians is
Salientia (Anura), consisting of 21 species, 12 genera, and 4 families. Due to
anthropogenic activities like the use of pesticides and fertilizers, deforestation,
pollution, fragmentation and urbanization affects the amphibians. For con-
servation and protection, serious initiatives may be mediated to manage the
situation. Application/Improvements: The present study will be helpful to
conserve the diversity of Amphibians in the region and present findings may
be useful in future studies.
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1 Introduction

Amphibians are considered to be originated in the period of Devonian but their popu-
lation dominated in Carboniferous period. This unique group shows a phylogenic link
between water and land forms of life. The evolution of Mammals, Birds and Reptiles
occurred from amphibians)). The Amphibians are distributed throughout the globe
comprising about 7481 species. The three orders of Amphibians are Salientia (Anura)
Urodela (Caudata) and Apoda (Gymnophiona). The Salientia (Anura) encompasses
most of the amphibian species about 6577, Urodela (Caudata) includes 698 species of
both land and aquatic inhabitants and Apoda (Gymnophiona)
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virtually blind and non-motile animals comprises 206 species >, The total area of Pakistan is 796,096 km? and the region
falls in zoo-geographically into Palearctic and Oriental regions®). The northern part of Pakistan is at the border of Oriental
and Palearctic regions and it is the point where three mountain ranges such as Himalaya, Karakoram, and Hindukush meet.
Regardless of these exceptional features amphibian diversity is feebly studied. The climate of Pakistan shows great variation
during winter and summer ”). Amphibian population is deprived in Pakistan, and less widespread because of averagely no to
little rainfall, nevertheless, Microhylidae, Ranidae, Bufonidae, and Megophryidae are four families, consisting of 24 species are
present at the Indus valley in the west bank of the river, runnel of Himalayan North region, water channel and sub-mountainous
regions of western Baluchistan ®). The southern area of Pakistan is rich in amphibian population; only one species of amphibians
was recorded from the northern areas®). Four species of a family Bufonidae were observed in different regions of the districts
Larkana and Jamshoro (!9), Pakistan’s amphibians consist of 21 species and 4 families, i.e. Bufonidae, Ranidae, Microhylidae and
Megophryidae, initial three were present in Margala Hill National Park '), Amphibian’s body temperature regulation depends
upon external sources, their food and energy demand is small because of the low metabolic rate!?). An Amphibian in the
diet pyramids have a significant place because their food habits depend on the insects, this in turn controls the population of
the insects. These amphibians are used by many predators leading to sifting of nutrients from aquatic to aerial ecosphere !,
Amphibians have pharmaceutical value, Rana tigerina contains antimicrobial protein as well as collagen protein and special
lipid components; these components have the capability in amplifying the cell division and differentiation of epidermal and
dermal cells to facilitate wound healing naturally. They have other economic, aesthetic and cultural values '4). There is a dearth
of information regarding the distribution of most amphibians in most parts of Pakistan because of less consideration by the
scientific community!>~17). They have an estimated one-quarter of all classified vertebrates, but their existential threat caused
due to hostile conditions because of pollution, habitat loss, deforestation, urbanization and fragmentation(ls).

2 Discussion

Genus Duttaphrynus (Family Bufonidae) comprises about 5 species. In Pakistan D. stomaticus is widely distributed (Lutkin,
1862) in Dasht, the west city of Baluchistan D. olivaceus is mainly distributed (Blanford, 1874) in the Himalayan Range which
is home to D. himalayanus (Gunther, 1864). D. hazarensis found in District Hazara, KPK and Punjab. D. melanostictus found in
Indus valley (Schneider, 1799). Genus Bufotes (Family Bufonidae) also contains 4 species such as i) Bufotes latastii, found in Lad-
dakh, Shigar Valley (Boulenger, 1882), ii) Bufotes zugmayeri found in Pashin, SE Balochistan (Eislet and Schmidtler, 1973) iii)
Bufotes surdus found in Balochistan (Boulenger, 1891) and iv) Bufotes psedooraddei found in Mingora Sawat and KPK, (family
Megophryidae) which contains only one species found in Deosai KPK i.e., Scutiger nyingchiensis, (Fei, 1977). In Murree Hills and
North Punjab only one species i.e. Microhyla oronata of the genus Microhyla of Microhylidae family is distributed (Dumeril
and Bibron, 1841). The Shakarparian Hills and Islamabad are the home to Uperodon systoma species of Uperodon Genus of
Microhylidae (Schneider, 1799). The Allopaa hazarensis and Allopaa barmoachensis belongs to the family Dicroglossidae and
Genus Allopaa. The Allopaa hazarensis is distributed in Hazara, KPK, Larkana, Jamshoro, Sindh (Dubois and Khan, 1979) and
Allopaa barmoachensis found in Barmoach, Azad Kashmir (Khan and Tasnim, 1989). In Quetta, Balochistan, Genus Chrysopaa
(family Dicroglossidae) consisting of Chrysopaa Sternosignata is found (Murray, 1885). The Euphlyctis Genus of Dicroglossidae
family has two species i.e. Euphlyctis cyanophlyctis (Schneider, 1799) and Euphlyctis hexadactylus. The Euphlyctis cyanophlyctis
is found throughout Pakistan and Euphlyctis hexadactylus is found in Khuzdar, Kallat, Balochistan (Lesson, 1834). The single
species Fejervarya syhadrensis belongs to genus Fejervarya of Microhylidae family is found in South Punjab and Sindh (Annan-
dale, 1919). The Hoplobatrachus tigerinus found in Punjab and Sindh (Daudin, 1802) belongs to the genus Hoplobatrachus of
Microhylidae family. The Nanorana vicina found in Murree, frog is found in Punjab (Stoliczka, 1872) of genus Nanoranaw
which belongs to Microhylidae family. The Sphaerotheca strachani is present in Sindh, Karachi, Malir Sindh (Murray, 1884)
and Sphaerotheca breviceps found in Sindh, Thatta (Schneider, 1799) are the species of Genus Sphaerotheca which belongs to
Microhylidae family Table 1%

Causes of decline and conservation of Population of amphibians in Pakistan

Amphibians are inhabited in the parts of Pakistan where water is aplenty. By and large, Pakistan is poor in amphibian fauna
because of large parched environmental conditions, habitat loss, amphibian chytrid fungi, and common causes are anthro-
pogenic activities such as deforestation (forest decline to 3.8%), industrialization (which dumps chemical waste in water mak-
ing water unsuitable for amphibian), urbanization (increase in human population closes the living and breading water bodies
of amphibians for constructing buildings), mechanization of agriculture (ploughing of soil by machines or ox-driven killing
the amphibians living in holes and crevices), use of pesticides (kills the amphibian population due to decreased insects in the
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Table 1. Distribution of amphibian fauna in Pakistan

Specie Common Name Distribution Genus Family
Duttaphrynus stomaticus Indus toad Throughout Pakistan
Duttaphrynus olivaceus Olive toad Dasht,West Balochis-
tan Duttaphrynus
Duttaphrynus himalayanus Himalayan Toad Himalayan Range
Duttaphrynus hazarensis Hazara toad Asian black District Hazara, KPK, Bufonidae
spined toad Punjab
Bufotes latastii Ladakh toad Laddakh, Shigar Valley  Bufotes
Bufotes psedudoraddei Swat toad Mingora, Swat, KPK
Bufotes surdus Iranian toad Balochistan
Bufotes zugmayeri Baloch toad Pashin, SE Balochistan
Scutiger nyingchiensis Tibetan toad Deosai, KPK Scutiger Megophryidae
Microhyla oronata Ant frog Ef)rth Punjab, Murree ~ Microhyla Microhylidae
ills
Uperodon systoma Marble frog Shakarparian Hills, Uperodon
Islamabad
Allopaa hazarensis Hazara frog Hazara, KPK, Sindh
Larkana Jamshoro Allopaa
Allopaa barmoachensis Kashmir frog Barmoach, Azad Kash-
mir
Chrysopaa sternosignata Balochistan Karez frog Quetta, Balochistan Chrysopaa Dicroglossidae
Euphlyctis cyanophlyctis Skittering frog Throughout Pakistan Euphlyctis
Euphlyctis hexadactylus Green pond frog Khuzdar, Kallat,
Balochistan
Fejervarya sayhadrensis Southern cricket frog South Punjab, Sindh Fejervarya
Indus Valley
Hoplobatrachus tigerinus Bull frog Punjab, Sindh Larkana  Hoplobatrachus
Jamshoro, Indus valley
Nanorana vicina Murree frog Murree, Punjab Nanorana
Sphaerotheca breviceps Digging frog Thattha, Sindh Sphaerotheca
Sphaerotheca strachani Pakistan bull Frog Malir, Karachi, Sindh

food-chain) fumigation of granaries, causalities on road ( amphibians are squashed by vehicles when they cross roads to reach
their propagation sites), fragmentation by constructing roads and use in scientific experimentation and wide use of Hoploba-
trachus tigerinus species as an example for the illustration of vertebrate anatomy decreasing the population of beautiful Indus
plains amphibians, and the other concerned phenomena as well ?*). Although none of the species of amphibians is taken for
edible purpose in any Pakistani culture "), However, some ecosystems support more Amphibians than birds and mammals,
because of the good use of energy ?>>3). Not only the scientific community but media also takes into account the decline rate

of amphibians causing worry ?#?%) as shown in Figure 1.

Recommendations

1. Look, listen and learn; educate yourself and your family about amphibians.
2. Society’s contribution to bringing attentiveness is needed to advance at all levels.

3. Arrange seminar and symposia, domestic and global conferences in educational centers.

4. Plan the conservation activities to revive and protect the population of amphibians.

5. Create an amphibian friendly environment by providing clean water, habitat and the insects that are part of the amphibian

food chain.

6. Do not pollute their habitat.
7. Reduce the use of fossil fuels, fertilizers and pesticides.
8. Creation of road free wetlands and the large swampy region as the amphibians dwell all over the plains of Pakistan.

https://www.indjst.org/

1245


https://www.indjst.org/

Kumar et al. / Indian Journal of Science and Technology 2020;13(11):1243-1247

W Family Bufonidae

M Family Megophyridae

i Family Microphylidae

M Family Dicroglossidae

Sindh Punjab  Balochistan KPK AJ&K Gilgit Islamabad

Fig 1. Distribution of Amphibia throughout Pakistan

Where roads currently go across potential breeding sites, construction of underpass or ‘frog ways’ will considerably reduce
amphibian road slaughter.
9. Use legislative regulation to protect amphibian population

10. A comparison study of a single gene and comparative tissue studies of different species of amphibians.

11. Create biopark and Children Park displaying the amphibians in conducive environment.

12. Create genetic pool in conserving the endangered species.

13. Promote virtual Laboratory learning instead of live-specimen dissection in zoology practical classes.

14. Conduct field trips to promote awareness of the amphibian population among student learners at school and college
level.

15. Create awareness camps among farmers to impart the role of amphibians as natural pest controlling agents.

3 Conclusion

By and large, Pakistan is poorer in amphibian fauna because of increasing parched environmental conditions due to pollution,
deforestation, habitat loss, fragmentation and urbanization. Compiling information regarding the amphibian fauna of Pakistan
requires special attention. Government should initiate project studies and GIS-based barcoding of the indigenous species. Pak-
istan has it population dependent on agriculture involving farming and ploughing causing injuries and death of amphibian and
reptile fauna.

Due to lack of knowledge, there is a constant threat to amphibian species due to use of fertilizers and in agriculture. So for
saving and securing the life of amphibians and reptiles, the effective measures of awareness must be taken by the interest of
scientists, government organizations, law enforcement agencies and local communities as well.
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