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Abstract
Water pollution is a major threat that causes amphibians to decline rapidly. Therefore present study was
carried out in three Talukas of District Jamshoro to investigate pollution rate in amphibian ambient
through analysis of nonmetallic contaminants i.e. Sulphate (SO4), Phosphate (PO4), Nitrite (NO2) and
Nitrate (NO3) from 16 inhabitations during 2011. The ultraviolet-visible spectroscopy revealed whole
study area containing high level of SO4 (432.5±149.4), PO4 (400.5±136.7), NO2 (3.0±2.7) and NO3
(6.0±3.5) making environment chemically contaminated that may lead amphibians to mortality. Seasonal
fluctuations exhibited extreme concentration of all the studied parameters from May to August which
may create environment more difficult for the normal development of eggs and larvae as breeding and
hatching takes place during this time. This destructed environment requires urgent management for the
conservation of amphibian fauna in District Jamshoro.
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1. Introduction
Amphibian population has declined significantly since 1950 [27]. About more than one third of
amphibian species are considered to be threatened [19] and over one hundred and twenty
species are believed to have declined [5] due to several reasons including habitat destruction,
exotic species invasions, harvesting, pollution, and natural ﬂuctuations [28, 30]. Some of these
declines may be related to increasing amounts of nonmetallic elements such as Sulphate,
Phosphate, Nitrite and Nitrate which enter surface water reservoirs in large volume through
anthropogenic activities [11, 25].
The high concentration of these elements may cause respiratory problems or enter inside body
of these organisms through food, diffuse through dermal layers or gills and accumulate in body
tissues causing harmful effects by damaging internal organs [21]. These elements may leave
lethal or sub lethal effects according to their volume [1]. The sub lethal effects of these
contaminants on amphibians include hampered development and multiple physical and
physiological abnormalities [8-9]. The abnormal amphibians become susceptible to the predators
[10]
and decrease reproductive success [7]. Chemical contaminants also weaken the immune
system [6, 12], making amphibians more vulnerable to parasites and other infectious organisms
[14, 18, 31]
. The SO4 and PO4 are potentially harmful and intolerable pollutants triggering
destructive role to amphibian life by supporting eutrophication that helps algae to grow rapidly
and enormously [2, 15]. Algae consumes large amount of oxygen that make other water dwelling
creatures mainly fishes and amphibians to face O2 shortage and eventually encounter with
death [29].
NO2 equally creates alarming problems for amphibians via disrupting their thyroid axis. In this
situation thyroid hormone (TH) which regulates metamorphosis in amphibian is affected [3].
NO2 has multiple physiological effects such as body of amphibian swells and becomes
transparent [4], tadpole exhibits slow swimming and feeding less vigorously [13], overdeveloped
head, digestive deformities, edema and paralysis also develops before eventual death [26]. NO3
also contributes to formation of algal blooms that leave insufficient oxygen in water for other
aquatic life [34].
The negative impact of these all elements motivated to analyze water quality of amphibian
environ for the confirmation of their endurance in District Jamshoro that has never been
studied for the assessment of amphibian environmental conditions before present research.
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2. Material and Method
District Jamshoro covers geographical area of 11,517 km2
located at 25.43212°N (latitude) 68.263171°E (longitude). Its
three Talukas i.e. Kotri, Sehwan and Thano Bula Khan consist
of a variety of physical features of earth surface such as rocks,
perched soil, humid and wetlands with very small extent
occupied by agricultural fields. These agricultural ponds were
found rich with amphibian populations may due to plenty of
food and protection from the predators hence selected for the

regular sampling from March to October, 2011 (Fig. 2.1). The
water samples were collected between 09 am to 05 pm in Van
Dorn plastic bottles of 1.5 liter capacity. All the water samples
were brought on the same sampling day to laboratory and kept
at 4 °C until analyzed. The concentration of each parameter
was detected by taking its observance across Ultraviolet
visible radiation of specific wavelength through Ultra-Violet
Spectrophotometer (Hitachi 200) by using specific procedures
and methods of analytical grade [20, 33].

Fig 2.1: Map of District Jamshoro with indication of study sites

3. Results
The analysis of non-metallic parameters from 18 amphibian
haunts (6 habitats from each Taluka) as indicated in Fig. 2.1
revealed actual quality of water as arranged in table 3.1.

The comparative study of environmental conditions and
seasonal variations at three Talukas of District Jamshoro are
plotted in fig. 3.1-3.4.

Table 3.1: Monthly analysis of amphibian environment in each taluka of District Jamshoro
Parameters

March

April

SO4
PO4
NO2
NO3

347.3±107.6
358.1±120.9
2.5±0.9
4.4±3.1

363.1±105.6
380.7±122.1
2.8±0.8
4.7±3.1

SO4
PO4
NO2
NO3

407.3±148.9
323.9±57.7
3.4±4.0
5.1±2.2

418.6±178.4
325.1±129.5
3.6±3.3
5.4±2.2

SO4
PO4
NO2
NO3

454.2±158.0
437.1±126.2
1.46±1.7
5.8±4.8

481.9±153.8
475.2±147.8
1.6±1.8
6.4±5.0

May

June
July
Taluka Kotri
370.6±95.4
392.1±97.0 407.2±100.4
388.6±121.2 410.0±119.6 428.5±112.2
3.0±0.8
3.4±0.9
3.6±0.9
5.3±3.0
5.9±3.1
6.2±3.2
Taluka Sehwan
455.5±206.4 469.1±203.8 486.5±209.5
337.7±146.0 349.7±150.1 364.3±158.2
4.4±3.8
5.4±5.2
5.5±5.3
6.8±2.0
7.4±2.5
8.0±2.7
Taluka Thano Bula Khan
503.3±160.1 514.8±164.1 535.0±168.8
488.4±150.8 503.8±158.0 530.1±181.0
1.8±1.9
1.9±1.9
2.1±2.2
6.8±5.2
7.1±5.4
7.8±5.6
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August

September

October

387.2±104.0
402.9±120.0
3.3±0.7
5.5±3.2

369.9±107.4
386.0±122.1
3.0±0.8
5.0±2.9

343.9±97.5
357.9±128.0
2.4±0.9
4.1±3.1

468.5±191.2
349.6±152.1
5.1±5.1
7.1±2.8

437.8±181.9
336.9±71.0
3.8±3.4
5.5±2.2

381.2±127.9
311.8±127.2
3.4±3.2
6.1±2.2

494.4±158.8
486.0±145.2
1.8±1.8
6.7±5.0

478.4±162.7
468.6±140.8
1.6±1.7
6.3±5.2

412.7±135.4
411.4±116.5
1.2±1.3
4.6±3.7
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Fig 3.1: Seasonal variation in concentration of sulphate

Fig 3.2: Seasonal variation in concentration of phosphate

Fig 3.3: Seasonal variation in concentration of nitrite
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Fig 3.4: Seasonal variation in concentration of nitrate
4. Discussion
The present study in contributing to knowledge regarding
amphibian conservation status in Sindh province, highlights
District Jamshoro environment which has previously been
reported for its amphibian diversity containing Hoplobatrachus
tigerinus, Euphlyctis cyanophlyctis, Allopa hazarensis and
Bufo stomaticus [22, 23].
The results of present research exposed water quality of all the
studied agricultural ponds of District Jamshoro providing
stressful ambient to amphibian fauna due to high levels of SO4,
PO4, NO2 and NO3 during whole range of study period (Table
3.1). The total range of Sulphate from entire study extent was
measured within 200.0-780.8 mg/L, considered as extremely
above the normal level which is strongly recommended to be
maintained within 50-100 mg/L for survival of aquatic animals
and should not exceed at any time [16]. The highest level of SO4
was recorded from Taluka Thano Bula Khan, wherein Taluka
Kotri it was noted to be lower but entirely unfavorable (Fig.
3.1). Another major element “Phosphate” analyzed for the
present study was also out of normal limit in all the study sites
(Table 3.1). The recorded range of PO4 (150.8-800.0 mg/L) did
not meet the level criteria [17] that emphasize on maintaining
PO4 under 0.05 mg/l into lakes or other reservoirs where
aquatic life exists to control algal growth thus Surface waters
that are maintained at 0.01 to 0.03 mg/L of total PO4 remain
uncontaminated by algal blooms. But when it increases in
higher volume along with an elevated concentration of nitrate,
the condition will not support aquatic life. Like SO4, PO4
concentration was also more abundant in Taluka Tano Bula
Khan, whereas least volume of this parameter was analyzed
from amphibian habitats at Taluka Sehwan (Fig. 3.2).
The Nitrite was recorded to be highly variable even in
adjoining sites. Its range extended from favorable to
unfavorable level (0.1-14.6 mg/L). This parameter has been
evaluated by many studies in past and determined to affect
negatively specially during hatching time at the concentration
up to 2.1 mg/L [24]. Thano Bula Khan amphibian haunts were
found to contain lowest volume of NO2, whereas Taluka
sehwan presented high concentration (Fig. 3.3). Study site 1
(Taluka Kotri), 8, 9, 11 (Taluka Sehwan) 14, 15, 16 and 17
(Taluka Thano Bula Khan) (Fig. 2.1) provided habitats
containing NO2 within normal level, but all other habitats were
highly concentrated which may induce abnormal growth and
development in amphibians [24].

Nitrate starting to affect lethally and sub lethally from the
concentration of 2.5 to 100 mg/L [32]. Therefore Nitrate
volume in study area which was high in most places especially
in Taluka sehwan and Thano Bula Khan which may not
support amphibian life by containing 3.8 to 15.75 mg/L of
NO3 (Table 3.1).
The concentration of all the parameters fluctuated in
synchronized manner displaying highest volume in July, while
lowest volume was recoded in October (Fig. 3.1-3.4) at all the
habitats in whole district. These fluctuations suggest uneven
level of dissolved oxygen level available for amphibians
during different months especially spawning time.
5. Conclusion
Amphibian habitats in District Jamshoro were studied
thoroughly and revealed as unmaintained in relation to
concentration of non-metallic parameters that may expose
amphibian populations to unstable survival by damaging or
interfering with their growth and development. Therefore
concerned authorities like WWF and IUCN must take
necessary actions for the conservation of amphibians in
derelict wild environment of District Jamshoro.
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