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Abstract
Trematodiasis due to a number of flukes is a serious malady in amphibians. The incidence of trematode
infectionin ranid frogsin Jammu, Jammu and Kashmir State at an elevation of 300m. above sealevel hasbeen
reported before by earlier workers, which containsinformation on the taxonomy, morphometrical description
and seasonal incidence of worms. This paper complements the earlier worksin describing the the parasitic
burden on two ranid hosts, Hopl obatrachus tigerinus and Euphlyctis cyanophyl ctisinhabiting Jammu waters.
The study revealed that more than 70 per cent of frog specimens were found infected with seven entric
trematode species. The quantitative description of the worms has been described and the data statistically

analysed.
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Introduction

Hoplobatrachus tigerinus (Daudin) and Euphlyctis
cyanophlyctis (Schneider) aretwo important ranid frog species
known to inhabit the low lying areas especially the irrigated
fields, ponds, poolsand ditchesin Jammu (Vermaet al ., 1995).
These amphibiansnot only constitute animportant trophic link
intheenvironment whereinthey livebut also helpinmaintaining
theecological balance. Their rolein pest control iswell known;
frogsbeinginstrumental ininsect vector control to someextent.
Also it is known that amphibians serve as intermediate,
complementary or reservoir hosts for some of the helminths
infecting domestic and wild animals(Prokopic & Krivance, 1975)
besides harbouring the adult digenetic trematodes,
Pleurogenoides, Tremiorchis, Ganeo, Diplodiscus; nematodes,
Cosmocerca, Rhabdias, and the cestode, Nematotaenia
(Sathyanarayana& Sampath, 1996).

It hasbeen found that amphibians, particularly anuransin Jammu
province of the state, harbour anumber of digenetic trematodes
namely Diplodiscus, Haematolechus, Plagiorchis, Ganeo,
Loxogenes, Phyllodistomum, Astiotrema and Mehraorchis
involving gastropodsastheintermediate hostsin thecompletion
of their life-cycles(Duda& Verma, 1996).

Received 19 March 1999; Accepted 20 January 2000

ZOO0S' PRINT JOURNAL Volume XV Number 4 April 2000 (RNI 1:7)

The parasite community formsan integral part of an ecosystem
and is superimposed upon free-living communitieswhichform
intermediate and definitive hosts (Volnna, 1974). In nature,
several species of parasitesinfect invariably every amphibian
species, thereby bringing astresson the population of thelatter
(Duda & Verma, 1996; Sathyanarayana & Sampath, 1996;
Y amaguti, 1975) such a stress necessitates analysis of the
composition of the hel minth faunainfecting theamphibians.

A perusal of availableliteraturerevea sthat alot moreattention
has been paid to the taxonomic studies of these worms. Very
little effort hasbeen madeto ascertain the extent of damage and
lossesincurred due to helminths on the herpetofauna; and, the
present knowledge of parasitic helminthsfrom Jammu amphibians
and reptilesisspotty (Soodan, 1978; Khar & Duda1980; Verma,
1988; \erma& Duda1988; Duda& Verma, 1996; Singh, 1993;
Dudaet al., 1999). Thepresent study was, therefore, undertaken
to assess the prevalence and intensity of gastro-intestinal
digeneans collected from ranid hosts in Jammu, Jammu and
Kashmir State.

Materials and methods

Thecoallectionsof helminthsand their hosts has been described
indetail elsewhere(Singh, 1993; see Table 1 for alist of thehost
collected). Collection for ecological analysis of the enteric
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Figure 1. Map of Jammu District showing collection sites

helminthsweremade over ashort period, from April toAugust  C_ (Station-11), two well defined and discrete siteslying about
1998, in order to minimizetheeffect of seasonal variationson  25km. apart (Fig. 1). Theterminology usedisafter Margolisand
the helminth infra-community structure existing withinthese ~ Arther (1979) and significance taken at P < 0.05 unless noted

frog hosts.

otherwise.

The present dataisbased on 3,266 individual wormsrecovered  Prevalenceisthe percentage of infected frogs of each species;
from 283 frogs of the two species, Hoplobatrachustigerinus  meanintensity isthe number of worms per infected frog and the
and Euphlyctis cyanophlyctisout of atotal 395 hostindividuals ~ values expressed as mean S.D./S.E.; species-richness is the
collected and screened for infection from two populations,  number of helminth speciesper frog.

Bishnah Population - C, (Station-1) and Ramgarh Population -

Table 1. Overall collection data of the two hosts from two populations.

Hostspecies Bishnahpopulation
C, (Station-I)

Sex No. Total

Ramgarh Population
C, (Station-I)

Sex No. Total

Hoplobatrachustigerinus M 68
F 57 125

Euphlyctis cyanophlyctis M 138
F 168 306

Total number of hosts collected * 431

M 61
F 70 131

M 108
F 134 242

373

* Of the total sample sizes from the two populations of the host from the two sites, only 125 hosts of
H. tigerinus and 270 of E. cyanophlyctis from the two populations were included for the analysis.
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Table 2. Intestinal trematode species found parasitising the frogs, Euphlyctis cyanophlyctis and

Hoplobatrachus tigerinus in two populations.

Trematode species C,Population C.Population
E.cyanophlyctis  H. tigerinus E.cyanophlyctis ~ H. tigerinus
Male  Female Male  Female Male  Female Male  Female

Diplodiscusmehrai + + + + + + + +

Ganeo tigrinus + + + + + + + +

Gorgoderinaelliptica + + + +

Indopleurogenes yamaguti + + + +

Loxogenes jammuensis - + +

Mehraorchis ranarum + + +

Prosotocus himalayai - + + + + + n

Chi-square (X?) analysisfor two sample comparison was used
to determine significant differences in the prevalence and
intensity, respectively, of the dominant hel minth speciesacross
nested variables of the host sex and maturity status.
Chi-square (X?) was estimated according to theformula
[(Fo-Fe)-0.5)2
Fe

Where, Fo is the observed frequency, Fe is the expected
frequency and 0.5istheY atescorrectionfor continuity.

Chi-squaretest was also used for studying association between
presence and absence of various pairs of helminth species.

Results and Discussion
Onehundred and el ghty-ninefrogs of Euphlyctis cyanophlyctis

(70% of thetotal number of the frog examined) and 94 frogs of
Hopl obatrachustigerinus (75.2% of thetotal number examined)
from thetwo populations (C, and C_)) werefound infected with
one or more of the seven intestinal fluke species (Table 2).
While E. cyanophlyctiswas found infected with all the seven
trematode species, H. tigerinuswasfound infected by only four,
which therefore constituted the shared species. However, all
the speciesof thetrematodes described herein were never found
simultaneoudly infecting the same host individual. Only about
1to5different specieswere, if ever found parasitizing the same
individual.

Inall 3,266 gastro-intestinal flukes were recovered from 283
infected frogs, of which 1,141 (about 35%) wererecovered inthe
two hosts from C_ populations at an overall relative intensity
(RI) of 8.5and theremaining 2,125 (about 65%) in thetwo host
speciesfrom C, population (Table3) a anoverdl relativeintensity
of 14.24. The helminthsrecovered fromthetwo ranid speciesin
C,, populationwerelessevenly distributed (Table4) intheir host

Table 3. Sex-wise data onthe number of intestinal flukes obtained from the two populations of the ranid hosts along with

relative intensity (RI) of the flukes in each host.

C,Population C,Population
Host Sex (n) Worms Relative Sex (n) Worms Relative Totalworms ~ Overall
recovered Intensity recovered Intensity recovered Intensity
Euphlyctis cyanophlyctis M (39) 188 482 M (36) 183 50 371 (n=75) 490
F (46) 318 6.9 F (68) 839 12.3 1157 (n=114) 101
Hoplobatrachustigerinus M (23) 390 169 M (23) 832 36.1 1222 (n=46) 26.3
F (26) 245 94 F(22) 271 12.3 516 (n=48) 10.75
Total 134 1141 85 149 2125 14.24 3266(n=283) 1154
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Table 4. Overall distribution pattern of worm load in the two ranid hosts from two populations

CRpopulation (n=134) CB population (n=149) Total
Hosts Worm load n Worm load n Worm load n Absolute
(%) (%) (%) intensity
Euphlyctis cyanophlyctis 506 (44.34) 85 1020(48.00) 104 1526(46.80) 189 8.08
Hoplobatrachustigerinus 635(55.66) 49 1103(51.98) 45 1738(53.30) 94 18.49

(44.3%in E. cyanophlyctis and 55.6%in H. tigerinus) thanthose
inthetworanidsof theC , population (48.02%in E. cyanophlyctis
and nearly 52% inH. tigerinus), althoughin either populations,
H. tigerinus was found to show a relatively higher intensity
than the other host species. Of the total 385 frogs examined
from thetwo populations, 283 (71.65%) werefound infected with
gastro-intestinal flukes.

Of the seven enteric trematode speciesfoundinfrogsinthetwo
stations, only four species namely Diplodiscus mehrai, Ganeo
tigrinus, Prosotocus himalayai and Mehraor chisranarumwere
recovered from thetwo populations of H. tigerinus. Of theseM.
ranarumwas obtai ned only once during the study period from
asinglemaeH. tigerinus, whereasthe remaining speciesinfected
both sexes of thisfrogin C, and C_ populations.

Of the seven species of enteric trematodesin thetwo frog species
in C, and C, population, only four were found infecting both
sexes in both population of E. cyanophlyctis; these were,
Diplodiscus mehrai, Ganeo tigrinus, Indopleurogenes
yamaguti and Gorgoderina elleptica, where asMehraor chis
ranarum wasfoundinfecting both the sexes of E. cyanophlyctis
onlyinC, population. Thisworm wasnot recoveredinthisfrog
host speciesinC _ population. Theinfection pattern of Loxogenes
jammuensiswasalso ecologically bizzareininfecting only one
male and onefemal efrog from thetwo populations.

While Prosotocus himalayai was found as a parasite equally
compatibleintheintestines of both sexesof H. tigerinusinthe
two populations, thiswormwasrecovered only inthefemal e of
E. cyanophlyctisin either population and never fromits male
members. |. yamaguti and G. elliptica, likewise, were found
parasitisngonly E. cyanophlyctis but never H. tigerinusin either

popul ation despite their sympatry.

Prevalenceof | nfection

One thousand five hundred and twenty eight worms belonging
to the trematode genera Diplodiscus, Ganeo, Gorgoderina,
Indopleurogenes, Loxogenes, Mehraorchis and Prosotocus
constituting 46.73 per cent of the total number of wormswere
found parasitic in the intestines of 189 specimens of E.
cyanophlyctisinthetwo popul ations of the host. Onethousand
seven hundred and thirty eight trematode worms belonging to
Diplodiscus, Ganeo, Loxogenes and Mehraor chis constituted
53. 27 per cent of thetotal number of trematodes obtained from
theintestine of only 94 frogsof the other ranid hostH. tigerinus
drawn fromsimilar habitats (C, and C_) during thisstudy (Table

5).

Obvioudly, of the two host species, E. cyanophlyctis hosted a
comparatively broader variety of trematode taxa (species
richness) initsintestinein comparison toH. tigerinus, athough
both are sympatric and, therefore, equally exposed to similar set
of factors and infections. However, the latter host species
showed a relatively higher abundance (Table 5) and a higher
mean intensity of worms(Table6). Against 18.5 entericworms
infecting afrog of H. tigerinus, only 8.07 worms were found
infecting an individua of E. cyanophlyctis; the difference of
thesemean intensities of thetrematodesin thetwo host species
from thetwo popul ationswasfound to be statisticaly significant
(X?cal.=4.3; X?tab. =3.84a P<0.05).

Whilethemale E. cyanophlyctisinthetwo host populations (C,
andC_) shared anoveral meanintensity of 4.94 at amoreor less
comparableintensity of 4.82inthe C_ populationand5.08inthe
C, population, the overall mean intensity of the intestinal

Table 5. Combined data on overall prevalence and abundance of infection in the two ranid hosts

intwo populations.

Host Number Number Prevalence Number Abundance
examined infected (%) of worms
Euphlyctis cyanophlyctis 270 189 70.0 1528 5.66
Hoplobatrachustigerinus 125 9% 75.2 1738 13.90
236 ZOOS' PRINT JOURNAL Volume XV Number 4 April 2000 (RNI 1:7)
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Table 6. Data on intensity and prevalence of enteric trematode infection in the two ranid host populations

Ramgarh population(C) Bishnah population (C)) Overall Combinedpercentage
E. cyanophlyctis (85) E.cyanophlyctis (104)
H. tigerinus (49) H. tigerinus (45)
Host Sex Inten- Host Preva- Inten- Host Preva- Mean Mean Intensity  Prevalence
(No. examined) sity infected  lence (%) | sity infected  lence (%) | Intensity Prevalence
E. cyanophlyctis M 4.82 39 206 05.08 36 19.00 4.94 265
(n=270) 8.07* 66.78
F 6.9 46 2433 123 63 35.97 10.15 40.28
H. tigerinus M 16.9 23 24.46 36.1 23 24.66 26.56 16.25
(n=125) 18.5* 33.22
F 94 26 27.65 12.30 22 234 10.75 16.96
Total(n=395) 851 134 47.34 14.24 149 52.65 1153 100 1153 100

(*=calculated = 4.3; tabulated = 3.84 at P < .05)

trematodes (Table 6) in the females of this host in the two
populations was nearly twice as much (=10.15). Moreover, at
population level, the mean intensity of infection in female E.
cyanophlyctisfromC , populationwassignificantly higher (Table
6) than that observed in the male in the same population.

Quite areverse of such a situation regarding the intensity of
infection was observed in H. tigerinusin the two populations.
Anoverall intensity of only 10.75 wasrecorded infema e hosts
in the two populations which is favourably comparable to the
overall intensity of infectioninfemale of the other host species
E. cyanophlyctis. In maleH. tigerinus, on the other hand the
overal meanintensity of infection wassignificantly higher being
of theorder of 26.56 (Table6).

Thehigher intensity of infectionin malesthan in femalesof H.
tigerinus was recorded even separately for the host in the two
populations. Against amean intensity of 9.4wormsinfemaleH.
tigerinusinC_ population, the meanintensity of infection was
foundtobe12.3 (Table6) inC, population. Onthecontrary, the
differenceinthemeanintensitiesof infectioninmaeandfemale
H. tigerinus waswider and datigtically significant. Table6 reveds
that against ameanintensity of 12.3infemaleH. tigerinusinC,
population, anintensity of 36.1 wasrecorded for themaleof this
ranid host speciesin the same popul ation.

No significant sex-related differencewasfound in the prevalence
of D.mehrai, G.tigrinus andP. himalayai betweenthemaeand
female H. tigerinus from C, population. In sympatric E.
cyanophlyctis population, no gender related significant
differencein the prevalence of D. mehrai and G. elliptica was
found. However, the prevalence of G. tigrinus and . yamaguti
wassignificantly higher in femal e host of E. cyanophlyctisthan
initsmalesin C population.

ZOO0S' PRINT JOURNAL Volume XV Number 4 April 2000 (RNI 1:7)

In C, population no significant difference was found in the
prevalence of D. mehrai andP. himalayai between theinfected
female and male hostsof H. tigerinus. Although seemingly the
prevalence of G. tigrinuswas markedly higher infemalesthanin
males of H. tigerinus, yet the differencein theprevaenceinthe
two sexes of the host in this population did not turn out to be
dtatistically significant.

In E. cyanophlyctis in this population (C.), no significant
differenceinthe prevaence of G. tigrinus and|. yamaguti was
found between the infected males and females of the host.
Likewise, the prevalence of D. mehrai, though markedly higher,
was not statistically significant in males than females of the
host, whereas statistically significant gender related prevalence
(73.4%) of G. eliptica infection wasrecorded in the females
than in males of E. cyanophlyctis.

Combes (1972) hasattributed the diversity of parasitic community
structureto differencein the behaviour of the sexesof thehosts.
While higher prevalence, intensity and abundance of dominant
helminth species in specific sex of the host, (Gorgoderina
elliptica in this case) could be attributed to behavioural

differences between the male and female members of the host
(Bush & Holmes, 1986a,b), immunol ogical difference between
the two sexes of the hosts cannot be excluded (Wassom et al .,
1973;1986).
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