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 Abstract.- Role of meteorological factors on the prevalence of paramphistomosis has been studied. Temperature 
plays very important role in the causation of disease, which affects the metabolic processes of both the snail (host) and 
the parasite, thus interfering with parasite reproduction within the snail, snail growth and snail survival rate. The 
parasite develops optimally at 22-25°C and humidity of 55-70%. Rainfall is very important for the completion of life 
cycle of paramphistome and also it helps in the spread of cercariae from one place to other place. 
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INTRODUCTION 

 

 Meteorological factors play very important 
role in the disease prevalence and severity of 
infection. Recent evidence indicates that climate 
change can alter the geographical distribution of 
parasitic diseases with potentially drastic 
consequences for their hosts.  The warmer 
conditions could promote the transmission of 
parasites and raise their local abundance (Diaz et al., 
2007; Khan et al., 2008). The effect of climatic 
factors on host parasite population dynamics is 
particularly evident in northern latitudes where the 
occurence and transmission of parasite are strongly 
regulated by seasonality driven changes in 
envrionemental temperatures.  Shortened winter 
periods would increase growth potential in many 
parasite populations (Hakalahti et al., 2006).  
 The life cycle of paramphistome and 
prevalence of paramphistomosis is dependent on 
climate. This has led to development of forecasting 
system, based on meteorological data, which 
estimate the likely timing and severity of disease. In 
most of the countries these forecasts are used as 
basis for animal control programme. 
 Many health outcomes on diseases are 
sensitive to climate, particularly to those transmitted 
indirectly via water or by roadent vectors. Yet 
changing landscape can significantly affect local 
weather   more   acutely   than   long-term   climate 
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change. Land cover change can influence micro 
climatic conditions, including temperature, 
evapotranspiration and surface run off, that are key 
determinants in the emergence of many infectious 
diseases (Patz and Olson, 2006; Liu et al., 2010). 
 Temperature has been pointed out as the most 
important factor (Appleton, 1978) besides other 
factors such as rainfall, water velocity, 
geomorphology and habitat stability (Appleton, 
1978; Diaz et al., 2007). 
 Temperature plays very important role in the 
causation of disease. It affects the metabolic 
processes of both the snail host and the parasite, 
thus interferring the parasites reproduction within 
the snails, snail growth and snail survival rate 
(Appleton, 1978; Khan et al., 2006, 2008). Thieltges 
and Rick (2006) reported that trematode 
matacercariae appeared with rising water 
temperature in April and highest infection rate 
during August when the water temperature reached 
20C.  
 Keeping in view the importance of 
meteorological factors on the occurrence of disease, 
the present study was designed to see the effects of 
meteorological factors i.e. temperature, humidity 
and rainfall in the occurrence of disease and 
severity. 

 
MATERIALS AND METHODS 

 
Prevalence of paramphistomosis 
 For recording monthly prevalence, a total of 
9600 buffaloes and 9600 cattle were surveyed i.e. 
200 faecal samples per month from November 2002 
to October 2003 and November 2003 to October 
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2004 respectively in different districts of Punjab 
Province. Infection in faecal material was 
determined by direct smear, sedimentation 
technique and Floatation technique.Eggs were 
identified on the basis of morphology as described 
by Soulsby (1986). Prevalence in relation to season, 
age and sex was also noted. For recording seasonal 
prevalence, the year was apportioned into four 
seasons viz., winter (Nov-Feb), spring (March-
April), summer (May-August) and Autumn (Sep-
Oct). The prevalence of disease was recorded 
according to Thrusfield (1995).  

 
Meteorological data 
 The meteorological data i.e. temperature, 
humidity and rainfall was obtained from the 
meteorological stations of Gujranwala and Lahore, 
and related with the prevalence of disease.  
 
Prevalence of snail infection 
 A total of 10341 snails were collected from 
June 2003-May 2004 from various water bodies of 
Gujranwala, Sheikhupura, Lahore and Kasur 
districts. Infection percentage was recorded on 
month, season and district wise.   
 
Statistical analysis 
 The data was analysed statistically by using 
Analysis of Variance (Steel and Torrie, 1980).  

 

RESULTS AND DISCUSSION 
 
 Table I shows month wise temperature, 
humidity, rainfall and pan evaporation at 
Gujranwala and Lahore district. 
 The peak paramphistome infection was 
recorded during the month of August in buffaloes 
and cattle with an infection rate of 52% and 43.55% 
respectively whereas in buffaloes the lowest 
incidence was recorded during the month of 
February (16%) followed by March and December 
(16.5%). The lowest prevalence in cattle was 1.5% 
during the month of February (Table II). From the 
data it was noted that the highest month wise 
prevalence of trematodal infection in snails was 
reported during August i.e., 24.26% and 20% in 
Gujranwala and Lahore districts, whereas the lowest 
(4.4% and 2.79%) was recorded during January.  

 A positive correlation of disease incidence to 
maximum and minimum temperature, humidity, 
rainfall and pan evaporation was observed. From the 

results it is indicated that at Gujranwala district, rice 
is grown in abundance, constant water logging helps 
in breeding and reproduction of snails and also for 
the cercariae and metacercriae of the 
paramphistomes.  
  From the data highly significant correlation 
between disease incidence to temperature, humidity 
and rainfall was observed, whereas disease 
incidences to other meteorological factors were 
found non-significant. It was evident from that 
during summer and autumn optimum temperature, 
relative humidity and rainfall play an important role 
for rapid propagation of the parasitic life cycle.  
 When the data on monthly and seasonal 
incidence of paramphistome infection in buffaloes 
and cattle was analyzed, it was observed that higher 
incidence of paramphistomosis occurred in the 
month of August. Two most important factors 
influencing the incidence of paramphistomosis are 
adequate temperature and moisture in the 
environment, which helped the hatching of fluke 
ova, the viability of encysting cercariae and 
population of snails. There are at least 3 seasonal 
periods in which the temperature and moisture are 
favourable for the rapid propagation of the 
parametric life cycle and snails are infected with 
paramphistomum species during rainy season.  
 When analysis of Varience was applied it was 
noted that season wise highly significant difference 
(p<0.001) was observed during autumn and 
significant (p<0.05) during summer. District wise 
prevalence was highly significant (p<0.001) at 
Gujranwala district as compared to other districts.  
 Temperature seems to exert a powerful 
dispersal effect on snail population. The growth rate 
of snail and development of paramphistome from 
egg to cercariae was directly related to temperature 
(Thieltges and Rick, 2006; Diaz et al., 2007; Khan 
et al., 2008; Arindam and Santra, 2009).  
 It was noted that in Punjab summer season 
followed by autumn season  provided optimum 
temperature required for breeding and reproduction 
of snails and parasites. The present study carried out 
in  4  districts  of  the  Punjab province. It was noted 
that   snails   and   parasites   were  found  maximum 
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Table I.- Mean month wise temperature (C), humidity (%), rainfall (mm) and pan evaporation (mm) at Gujranwala and 
Lahore districts during November 2002 – October 2004. 

 
Temperature (C) Relative humidity (%) Time (Month) Minimum Maximum Morning Evening Rainfall (mm) Pan evaporation (mm) 

       
Gujranwala district       
November 10.75 25.55 90.5 55.5 21.15 2 
December 6.85 20.55 92 60 12.35 35 
January 5.75 15.45 96 71.5 62.85 1.1 
February 8.45 21.55 89.5 49 90.7 1.4 
March 13.65 27.85 78 41 36.1 3.65 
April 18.9 34.35 57.5 31 28.05 6.05 
May  22.05 38.35 44 21.5 20.75 8.75 
June  25.2 38.75 56 35.5 88.3 8.1 
July  25.15 35.05 78.5 60.5 458.6 7.15 
August 25.2 33.45 83.5 66.5 326.45 4.45 
September 23.7 33.55 84.5 59.5 71.35 5.45 
October 16.65 30.1 85.5 52 34.9 3.15 
Average 16.85 29.54 77.95 50.2 104.29 4.46 
       
Lahore district       
November 14.25 26.8 74.5 44.5 8 2 
December 10.5 21.75 79.5 54.5 7.9 1.5 
January 8.1 16.65 90 67 19.35 1.1 
February 11.7 22.25 77 49 58.35 2.3 
March 17.55 28.9 64 37 1 3.65 
April 22.75 35.55 44.5 25 7.05 6.05 
May  25.45 38.45 38.5 20 30.1 8.75 
June  27.9 38.4 54 34 57.3 8.25 
July  27.5 35.9 73.5 56 198.45 7.15 
August 27.65 34.5 78 64 126 4.45 
September 26.2 34.85 72 50.5 13.8 5.45 
October 19.65 31 69.5 43 2.9 3.15 
Average 19.88 30.41 65.91 45.33 46.55 4.465 
       

 
Table II.- Showing (%) of infection in Buffaloes and 

Cattle from Nov. 2002 to Oct. 2004 at four 
districts of Punjab province.  

 
 

Months 
(%) infection in 

Buffaloes from Nov 
2002-Oct 2003 

(%) infection in 
Cattle from Nov 
2003-Oct 2004 

   
November 30 6.5 
December 16.5 5 
January 27 5.5 
February 16 1.5 
March 16.5 6 
April 17.5 10 
May 19.5 6 
June 17.5 2.5 
July 40.5 9.5 
August 52 43.5 
September 45.5 33.5 
October 41.5 18.5 
   

Table III.- Showing month wise prevalence (%) infection 
of various Snails from June 2003 to May 2004 
at Gujranwala and Lahore districts.  

 

Months (%) infection in 
Gujranwala 

(%) infection in 
Lahore 

   
June 2003 9.09 5.57 
July 20.69 15 
August 24.26 20 
September 19.93 14.28 
October 15.46 9.21 
November 11.06 7.73 
December 13.88 6.70 
January 2004 4.41 2.79 
February 7.06 6.98 
March  13.49 6.56 
April 9.45 5.42 
May  6.06 4.35 
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during summer and  autumn. These results are in 
agreement with Diaz et al. (2007) and Khan et al. 

(2008). They found that the temperature 25C was 
maximum where ideal growth of snail and parasite 
occurs. These results differ with those of Thieltges 
and Rick (2006). They reported that the emergence 
of cercariae peak at 20C and was considerably 
lower at 10C, 15C and 25C. Stables and Chappell 
(1986) reported that growth and reproduction 
activities of snail and parasite were greatest in 
spring while mortality was recorded in summer. 
 Temperature and humidity are important 
factors for the survival of snails and flukes 
(Arindam and Santra, 2009). Maqbool et al. (2003), 
Joao and Fernand (2006) and Dreyfuss et al. (2007) 
reported that there was no development and 
hatching of  fluke, no development of parasite in 
snail, nor even emergence of cercaries from snail at 
temperature below 10C take place. Hence the 
development of parasite  outside the host in Pakistan 
is restricted from November to January (Tanveer 
and Khan, 1989). They also noted that the animals 
depending upon grazing in the  pastures throughout 
the year showed continuous output of fluke eggs and 
their  hatching under this temperature regime occurs 
mainly from June to October. Snails  infected up to 
early July produce cercariae in late summer and 
early autumn giving  rise to disease in livestock in 
autumn and early winter. In the present study, 

minimum temperature was noted during December 
and January which range  between 4.7-6.6°C is not 
suitable for the survival of snails. This is why in the  

present study snails were not found in the ponds 
during December and January 2003-2004. 
Temperature under 10°C is dangerous for snail and 
paramphistome production. It was also noted 
infection rate decreases with decrease in 
temperature (Maqbool et al., 2003; Morley et al., 
2007). Findings of the present study are in 
agreement with the observations of the above 
mentioned workers.  
 There is a basic relationship between climate 
and life cycle of paramphistome. The limiting effect 
of temperature on the development of parasite in 
winter is seen throughout the areas under study. 
Whereas inspite of presence of intermediate (snail) 
host and the importation of infected cattle and 
buffaloes, disease doesn’t occur. This is simply due 

to the fact that temperature during  December and 
January is insufficient to allow the completion of the 
life cycle of  paramphistome (Dreyfuss et al., 2007; 
Khan et al., 2008). 
 In the present study various snail species 
show different degree of tolerance towards the 
extreme temperature is as low as 6.8C and as high 
as 40.3C. Similar results have been reported by 
Tanveer and Khan (1989). They reported that 

extreme temperature is as low as 3.5°C and as high 
as 46°C with an average temperature range of 15-
30C.  
 The climatic conditions of Pakistan are 
favourable for the development and growth of fresh 
water snails. These snails are found in abundance in 
water streams and ponds almost throughout the year 
with the exception of a small period of dormancy in 
winter and spring. Summer is generally dry so 
development of flukes outside the final host takes 
place from autumn to early winter. The distribution 
and the population density of snails and percentage 
of infection are determined largely by moisture 
condition so moisture factor is important in 

producing disease. Temperature and moisture are 
antagonistic. Irrigation may play an important role 
in the spread of snail but intensity of disease mostly 
depends on temperature and moisture. During the 
study period i.e. from 2003 -2004, rains started in 
the Punjab province during June-July that changed 
the humidity and helped the emergence of cercariae 
form snails and after transformation into 

metacercariae and its ingestion, produced 
paramphistomosis in animals. This assumption 
appears to be the reason for the high incidence of 

paramphistomosis in July and August. Persistance 
of rain throughout the month of June to August 
provide favourable period for the liberation of 
cercariae. Although rains were recorded during 
January, February but due to lower temperature, no 
liberation of cercariae from the snails takes place. 
These observations were also supported by Pfukenyi 
et al. (2005), Mavenyengwa et al. (2006) and Phiri 
et al. (2007).  
 Role of rainfall in the breeding, reproduction 
of snail and larval stages of paramphistome was 
studied by various workers of the world (Maqbool et 
al., 1998). In the present study maximum rainfall 
take place during July, August and minimum during 
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November, October, January and March. The high 
incidence of disease during rainy season is 
supported by Phiri et al. (2006) and Khan et al. 
(2006, 2008). 
 Relative humidity is another factor which 
plays an important role in the hibernation and 
aestivation phenomenon.In the present study, it was 
reported that minimum relative humidity was noted 
during May at 8:00a.m and maximum relative  
humidity was reported during August 2003 and Jan 
2004 at 5:00 p.m  whereas the percentage of 
infection was found maximum during August and 
minimum during February. Similar findings were 
supported by (Musthaq, 1983).  
 In the present study maximum number of 
snails were found during July, August whereas 
relative humidity ranged from 60-70% and their 
minimum number was recorded during December, 
January when the relative humidity ranged from 70-
80%. Any changes in the rainfall disturb and affect 
the snail population. During the period of study i.e., 
from June 2003- May 2004, due to erratic rains in 

July and August, the snail population was high 
(Khan et al., 2006; Hudson et al., 2006; Thieltges 
and Rick, 2006). In the present study this moisture 
range persisted during July. Mushtaq (1983) also 
reported similar findings.  
 It was concluded that an extreme climatic 
events that act across population appear important in 
synchronizing transmission and disease outbreaks, 
so it is speculated that climatic disruption will lead 
to increased intenstity of infection outbreaks in 
parsite populations not regulated by acquired 
immunity.It was noted that  animals should not 
allowed to graze especially during rainy season.  
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