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ABSTRACT

The physico-chemical variables of soil and water, in respect of four different padd)y
field areas, a perennial spring in o sub-urban area of northeast Srinagar and a remole
rurnl paddy tield, revealed lesser abundance of native frog { Rama cyanaphlyetica) in sub-
urban ns compared to perfectly rural environment, This seemed to be related 1o the
extensive use of pesticldes and chemical fertilizers, changed weather patterns and drought
like conditions during their breeding season,
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INTRODUCTION

The continuing loss of biodiversity from habitat destruction, over harvesting,
pollution of various kinds, insppropriate introduction of exotic plants and animals
and many other major aspects of anthropogenic interventions in nature are of extra-
ordinary concern the world over. Frogs, toads, salamanders, newts and caecilians 15
peculiarly interesting group of animals. The group bridges the gull between fish and
repliles. Although generally regarded as a defeated group of animals yet over 3400
species of frogs and toads that make up the order Anura are known. The order of
frogs and Toads according to Heussar, 1974 c.f. Grzimek, 1974, containg six sub-
orders with |7 families, 250 genera and 2600 species and is an old group , known
from Jurassic period. However, recent studies (Heyer et al., 1994) have shown that
many populations of frogs world-wide may be sulfering declines in number and
becoming more patchy than usual in their distribution

The common frog of Kashmir (Rana cyanophiyctis) is sparsely found through
out the valley of Kashmir. The frog is generally found in fresh water lakes, wetlands,
ponds and paddy fields, However, the population of our native frog is reportedly
declining at an alarming rate especially in urban and sub-urban areas for the last two
decades, The problem seems to be intensilied for the last 4-5 vears. The present
investigntion was an attempt to assess the impact of man-generated stress on the
population of our native frog (Rana cvanophlyctis).
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STUDY AREA

Four different paddy ficld {initially sced beds) sites and o perenniad spring site in the norheas
sub-urban arca of Srinagar city located near the Dal lake were seleeted. For comparnson and
detailed investigation of population of the native frog another site in the rural srea was also
selected, The salient features of ditferent sites included:

Site 5-1:

Site 5-2:

Site 5-3:

Site 5-4:

Site S-5:

Site 5-6:

A perennial spring located in an orchard on the out skirts of Gassu village,
Pesticides and fungicides were being used on the apple trees surrounding the
spring.

Situated away feom the human habitat of Gassu village receiving combined water
of spring and Telbal stream. Boeth arganic manure and chemical fertilizers were
used in the paddy hield,

This site located near Burzahama village receiving the water of Burzahama stream
with domestic sewage also entering the paddy fields. Organic manure and chemical
fertilizers were used,

A much disturbed site located near the road, school and residential howses in the
village of Bhatpora-13 receiving irrigation water from Telbal stream. Initially sheep
yard manure was used in the seed bed but later on only chemical fertilizers were

used in the paddy field.

This site was sitvaled ot Shalimar nearly 0.5 Km away from roadside receiving
irrigation water from Sarband reservoir (Harwan).Fertilization of the site was
made by both organic manure and chemical fertilizers.

The site was situated at a distance of about 180 Km away 1towards the north of
Srinagar. It was located in the village of Chanipora- a rueal village of 1chsil
karnah, Kupwara. In whale of the area including the site fertilization was mainly
made by organic manure and very less quantities of chemical fertilizers were
used.

MATERIAL ANID METHOLS

I'he water samples from paddy fields and spring and soil samples only from paddy
figlds were collected at monthiy intervals usaally during first half of the month from
April to August (paddy fields were dry in August), The water and soil samples were
callected between 09001300 hours in polyethylene bottles and bags respectively
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Water samples for dissolved oxygen were collected in glass stoppered bottles of
250m| capacity and the initial fixation was carried out on the spot. Water temperature
was recorded instantly at the sites while the other chemical parameters were
determined n the laboratory within 24 hours of sampling. The water analysis wes
carried out according to standard methods {Mackreth, 1963; Golterman and Clymo.
1969; APHA, 1998).

The sail samples were air dried, grinded and then sieved 1o use for different parameters
The analysis was carried out sccording to standard methods { Hanna, 1964; Gupta, 200:0),

For population census of the native frog of Kashmir (Rana evanophlvetis), frequent visits
were made to various sites of paddy leld and spring, The visits were made during the carly
haurs af the dav and at least | hour was spent at each site of study to ohserve the population
density of tadpoles and frogs.

RESLLTS
A. Physico-chemical features of water

The average and mean values for various physico-chemical features of paddy fields
and spring water at different study sites are depicted in Table 1. The temperature of
water which depends upon the exposure to solar radiation, water depth and climate,
was recorded as minimum (16 "C) during April at site S-1 and maximum (27 "C) during
June and July at site 8-5 and S-4 respectively. The pH of the water fluctuated between
6.26-al site 6 and 8,34 at site 3 in the months of July and June respectively. The
conductivity values. indication of total nutrient level ranged from minimum |50 pS
cm ' at site S- 6 in July to maximum 5940 uS cm'! at site S- 2 in July again. The dissolved
oxyeen value was highest (14,92 mgl') in the month of April and lowest (2.4 mg ')
i the month of July at site 5-2 and site S-1 respectively. Higher values of dissolved
oxygen can be attributed to the presence of algae in the paddy Aelds. For free carbon
dioxide, the values fluctuated between 5.4 mg I at site S-3 in June to 36,0 mg | at
site S-1 1n June again. Alkalinity which is a measure of buffering capacity of water
fluctuated between 126 mgl™ al site S-3 to 455 mgl' at site S-1 in the months of June
and May respectively, For the chloride concentration, the values varied from 7 mgl ' at
site 8- 6 in the month of July to 48, 30 mgl" &t site S-4 in the month of April. The
values of calcium fluctuated between 30.27 mgl at site S-4 to 100.92 mgl’ at site S-
| in the month of April and May respectively. The minimum values of magnesium
(6.82 mgl' ) were observed at site 5-3 in the month of May as against the maximum
39.85 mgl” at site 8-1 in the month of July. The nitrate nitrogen and total phosphate
phosphorous values were observed in the months of June and July only, The values of
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nitrate nitrogen varied between 203 ppl an site 8«1 o 1434 pgl' at site S 4 i the
manths July and June respectively. For total phosphate phosphorous the values varied
from 92 ugl” in July at site S-1 10 1102 pgl* in June at site §-3,

Table 1. Physico-chemical features of different paddy ficld and spring sites

during April to July 2002%,
- 0
Paramatary ' ] 1 i O §
1 Wt lEmp A e 713 04 17 234 NA
z) R M0 1EIES WMAEMO WITD WEI0 -
2 ph A 108 7T ] 7 713 A 26
# BSETH  TIATD  TAGENE  TABANE TMTZ -
: Comdactivty A 5 s W a7 B 180
{15 e R MRS X360 XA aBAN 2Meen
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Choygen frg R 26252 JEMIZ  M0MNE 4877 3008
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|1-|;'"| L} [ o ] E0-16.40 470 Do-an 80-TE -
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A= Average W= Hanpge NA = Nod Avillilile
* o Paddy fields were dry in Awgusi,

B. Physico-chemical features of the soil

The average and range values of various physico-chemical features of paddy field soils
at different sites are presented in Table 2. The pH of soil fluctuated between 6.24 at site S-
& in July and 7.47 ot site S-4 in August, The values of conductivity of soil suspension
runged from 200 S e at site 5-5 to 790 uS em at site S+4 in the months of August and
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July respectively, For moisture content the values varied from 13.38% ot site 8-3 in the
month of June to 23.99% m site §-2 in the month of June, The values of field capacity
ranged between 40.84% ut site S-3 to 60.93% again ot site 5-3 in the months April and July
respectively. The values of organic matter varied from 9.53% at site 5-3 1o 24, 76% at site
5-5 in the months ol April and August respectively. The total phosphate phosphorous values
froim soil extract fluctuated between minimum 4bug'e at site S-5 In May w maximum
4408 pg/g al site 5-3 in the month of June.

Table 1. Physico-chemical features of soil samples of different paddy Held sives

during April to August 2002,
Satas
Paiwmeters d | 4 - -
LI A 853 Ly g L1 L
R &r0r 5 GBLT ) A50-7 47 B28-EW .

2 Conputhity i, a2 420 580 ¥ 540
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1  Moshes & 1180 1883 1657 16 ™ 1874
aantenl || R Y4 252095 13.38-15.56 15.25-14 &8 14081 .10 -

4 Fied i B2 48 43,80 24.ES LLL Bl 3
Capacy %) R 44.30-5640  40B4E093  45RBARY ARSRAVAD =

5 Talal crgene A 1804 18.03 15,54 1848 14 48
rmatber (%) R 12 23-33.08 E53180 1042203 N1 -

6 Total A 1467 5 165 25 Br1.25 167 404
phasphamus (ugi) ] 217-3348 1B2-4808 130-2042 44383 -

A = Averagr W= Hange

C. Population census of Runa cvanaphiyctis

The population of the native frog of Kashmir was found to be quite low at
almost all the sites { Table3), however., the farmers at different sites reported that
previously there used to be a good number of the frog. During the period of study
no tadpole or frog were scen at site 5-1. However, a few tadpoles and baby frogs
were seen at site 5-2 which was located close to site 5-1, in the months of June
and luly only. Site 5-3 represented a comparatively good number ol tadpoles during
May and early June, Baby frogs were alse seen in the months of June, July and
August, however, adull frogs and toads were seen only in August in the irrigation
canal near the site. No frog or tadpoles were seen at site S-4 throughout the course
of study. [n the month of August, only toads were seen In the ircigation canal near
the site, Initially o good number of tadpoles were observed at site S-5 in May, A
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less number of wdpoles and baby frogs were seen in the month of June which
further decreased in July and in August no baby or adult frog was seen at the site,
However, about half a kilometer away from site 5-5, few frogs that were good in
number as compared to the frogs seen at other sites, were observed in some paddy
fMelds and irrigation canal in July. Frogs were also seen on the periphery arca
shore arca of Dal lake from Nishat Bagh onward 10 Chesmashahi. The frogs were
found in good number at site S-6 in the rural aren of Karnah. Frogs were seen in

almost 80% ol paddy lields in the area.

Table 3. Showing population density of tadpoles, voung and adull frogs and toads

observed ar different sites (25 m’ area).

The observations shoven n the lable tnclinde abowt 80% toads and only 20% frogs

el enfl thee siten)

MOMNTH SITES
1 ? | 4 & i
TP L
April YF . R %
AF - ; s
TP A A B-70 & M-80 NR
May ¥F A A A My A
AF A [ ) oy F =
TR A M=-28 20-25 A =35 +200
June ¥F .ﬁ. B 0-25 A -2 N-4
AF L A A A A 20 - 24
TP A A A A A A
July ¥F A §=10 =325 A 012 10 - 80
AF A = A & A {2 =15
™" A ] & A A HR
August YF A =12 25=30" A i
AF ) A 12-15" 4050 &

* Found in irrigation canal near the st
8 AN were toady veen in irrigation canal

THF = Tadpoles Y F = Young frogs/ionds

A& o= Ahsent MHE = Mot recorded

Human activities are responsible for the global biodiversity loss. We modify our
environment as per our needs. We are adding pollutants 1o systems on which we and other
organisms depend, The need of the hour is that to study, specify and quantily the direct
and indirect factors afTecting the frog's population dynamics and to facilitate the mitigations
of these declines of Rana cyvanaphlyotiy.

AF = Adult Tresgs/tamds

DISCUSSION
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From the physico-chemical analysis of water and soil samples it was found that most
of the parameters except nitrogen and phosphorous were suitable for the growth of
organisms. From the observation, it can be ascertained that chemical fertilizers have great
negative impact on frogs, The comparatively higher levels of nitrogen and phosphorus
can be attributed to the use ol chemical fertilizers in paddy field. Berger ef al . (1998)
have demonstrated that no tadpoles were found in ponds with high concentrations of
MO =N and NH =N, Slauth (20041) also observed that frogs and toads especially at
vulnerable larval stage could be highly susceptible wo even low levels of nitrite and nitrate

CXpOSUre.

Pesticides and fungicides are being extensively used on orchards in the valley of
Kashmir. These pesticides can seep into water bodies and paddy fields which form
amphibian habitats. Frogs breathe through skin as well as absorb water through it
Internal and external gills of young tadpoles may also be getting exposed to different
tvpes of pollutants. Haecker and Maender (2000) found that pesticides are being
absorbed by frogs both in terrestrial and aguatic system, disrupting the nervous system
of frogs, causing death by respiratory flailure.

Frogs are carnivores and feed upon living insects. The pesticides and insecticides
used to kil the insects/pests resull in the reduction in avallability of food for frogs
and may add te the decrease in the population of rogs. Elevated levels of nitrates
are also sensitive 1o frog’s prey that is insects as has also been noted by Rouse ef al.
(1959,

The evident threat 1o frogs is the loss of their habitat { Anonymous, 2000). Each
vear more wetlands and paddy fields are drained and are converted 1o urban and sub-
urban developments. The global climate change has also contributed to this mystery.
During the past 6-7 years, the valley of Kashmir has been lacing a changed weather
pattern. During these years, low and untimely rainfall and snowfall has been recorded.
Moreover, drier and drought like conditions especially during the breeding scason
of frogs have been observed, Anonymous (2002) has also pointed out that global
temperature Nuetuations and the resulting alteration of precipitation rates appear to
play a direct role in the decline in some amphibian populations

In conclusion it may be pointed out that the present investigation has established
the Tact that the population of the native Irog of Kashmir (Rara cyancphivetis) has
declined especially in urban and sub-urban arcas. Whereas, there is no single comiman
cause for these declines as has also been reported by Anonymous, 2001, however.
these effects can be attributed Lo the extensive use of chemical fertilizers, pesticides,
herbicides, environmental factors like habitat loss and alteration, climate changes
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like less rainfall and drought.
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