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ABSTRACT

The present study was conducted with the objective to investigate the epidemiology of gastro-intestinal nematodes infecting sheep at two agro–ecological zones (district Quetta and Pishin) of Baluchistan. Grass samples were collected fortnightly for a period of one year. Small wisp of pasture was cut, collected in polythene bags and transferred to the laboratory for isolation and identification of third stage infective larvae of gastrointestinal nematodes.  Four different species of infective larvae (L3) viz., Haemonchus contortus, Trichostrongylus colubriformis, Ostertagia circumcincta and Trichostrongylus axei were identified from 48 pasture samples collected from Pishin and Quetta districts of Baluchistan. Haemonchus contortus infective larvae (L3) were highest prevalent (50.48% and 48.69%) at two districts respectively followed by Trichostrongylus colubriformis (33.71% and 34.17%), Ostertagia circumcincta (10.48% and 9.73%) and Trichostrongylus axei (5.31% and 5.36%). However, Trichostrongylus colubriformis and Trichostrongylus axei were higher prevalent at Quetta district while Haemonchus contortus and Ostertagia circumcincta in Pishin district. Pasture samples from Pishin areas showed higher prevalence of larval infectivity (62.5%) as compared to Quetta (54.16%).
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INTRODUCTION

Gastrointestinal nematodes infection is one of the major causes of intensive economic losses in sheep production in the world (Suarez and Busetti, 1995). There are limited reports on the epidemiology of gastrointestinal nematodes of sheep in Baluchistan i.e., Razzaq et al., (2013); Kakar et al., (2013) and none of these explained in detail the phenomenon of pasture larval contamination. Pasture larval contamination is an important factor in the epidemiology of many gastrointestinal nematodes of small ruminants (Gibbs, 1986). Communal pasture is defined as land officially property of government used by the farmers to rear their livestock. It contains natural vegetation dominated by grasses and shrubs (Rinehart, 2006). In Baluchistan there are about 90% range land where the farmer raised their livestock, but in winter season this range land became dried and animals usually remain victim of disease due to underfed and poor management practices. A better understanding of the characteristics of the bionomics of the free-living stages of these parasites might lead to the development of control strategies aiming at improved managerial practices or directly at the free-living stages on pasture (Nganga et al., 2004). The transmission and survival of infective larvae from faeces to pasture/herbage depend upon many conditions like temperature, humidity and type of herbage around faeces (Fernandez et al., 2001). Therefore the present study has been designed to study the epidemiology of infective nematodes larvae on pasture naturally contaminated with faeces regular sheep grazing in Baluchistan.

MATERIALS AND METHODS
 Isolation of Pastures Larval Contamination:
The grass samples were collected from communal grazing pastures of the two sites i.e., Quetta and Pishin districts. A total of 48 grass samples were collected from both sites. Grass samples were collected fortnightly for a period of one year. The grazing areas was traversed in a W shape route stopping every four to eight meter and small wisp of pasture was cut by scissors just above the ground, collected in polythene bags and transferred to the diagnostic investigation laboratory of live stock department Quetta for isolation and identification of third stage infective larvae of gastrointestinal nematodes. The grass were weighted and processed according to the procedure adopted by Maff (1979) with minor modification. A total of five hundred gram grass was divided into equal parts. 250g of grass were thoroughly soaked in 10 liter bucket and kept for over neight. The grass was again washed, squeezed and transferred to enameled tray and dried at room temperature. The bucket containing fluids were left for some time to allow the larvae to settle down. The supernatant was then discarded to left 600 ml in the bucket then sieved through a wire mesh screen into another container and was left for some time. The supernatant was carefully discarded off to left 60 ml of sediment. These 60 ml sediments were divided into four centrifuge tubes having 15 ml capacity then centrifuge at 1500 rpm for 2 minutes. The supernatant was discarded and the sediments were loosened by gentle agitation then subjected to salt flotation technique and centrifuged at 1000rpm for 2 minutes. The cover slips were carefully removed washed with a plastic wash bottle into other test tubes then again centrifuged for 2 minutes. The supernatant was siphoned off and the sediments were transferred to a glass slides by means of a pipette. A drop of Lougal’s iodine was added and examined the presence of third stage infective larvae under the microscope. The other 250g of grass were wrapped in a mescaline cloths thoroughly soaked in a bucket then transferred to Bermann apparatus and were left for overnight. The grass was dried at room temperature. The liquid in the funnel were collected in a measuring beaker and water was added to make a total volume of 600 ml. The beaker was agitated vigorously and sample was taken by wide mouthed pipette. The sample was transferred to a measuring cylinder until a total volume of 60 ml. Small quantity of this 60 ml were placed in a Petri dish having parallel line and examined under stereomicroscope for the presence and counting of third stage infective larvae. The larvae was sucked through syringe from Petri dish and mounted on the microscopic slide and a drop of Lougals iodine was added to kill larvae and put them in a straight position and differentiate free living larvae from infective larvae. The drop on the slide was dried with tissue paper and a drop of glycerol was placed on larvae, applied cover slip and the edges of the cover slip were sealed with slide sealer. The infective larvae examined under 4x, 10x, and 40x magnification of compound microscope and identified using standard keys and morphological characteristics described by (Maff, 1979). The result expressed as larvae per kg dry matter was calculated. 

3. Meteorological Data

The climatic data regarding rainfall, relative humidity and temperature during April 2011 to March 2012 were collected from Arid Zone Research Centre (PARC), Quetta comprising two ecological zones like Quetta and Pishin districts of Baluchistan. These climate factors were correlated with the prevalence of gastrointestinal nematodes of sheep.

RESULTS  
 Pasture larval contamination

A total of 48 pasture samples were collected from range grazing areas at Pishin and Quetta districts during the study period. Pasture samples from Pishin area showed higher prevalence (62.5%) of infective larvae as compared to Quetta district (54.16%) (Fig 1). 
 Month-wise isolation of infective larvae (L3)/Kg DM) from pasture at Quetta district 
Two pasture samples were collected from district Quetta surroundings each month (April 2011 to March 2012) and examined for infective larval contamination. The infective larvae were isolated each month except December 2011 to March 2012. Peak larval contamination was recorded during September/October 2011 (Fig 2). The weather conditions like temperature (20-25 0C), humidity (18-21%) and rain (5-18 mm) was found suitable during these months may be a predisposing factor for higher prevalence. 
 Month-wise isolation of infective larvae (L3)/Kg DM from pasture at Pishin district
Two pasture samples were collected from the surroundings of district Pishin each month (April 2011 to March 2012). The infective larvae were isolated each month except January to March 2012. However, a peak larval contamination was recorded during September (951 L3/kg dry matter) and October (436 L3/kg dry matter) (Fig 3).
 Species wise nematodes isolation of infective larvae (L3) from pasture at Pishin and Quetta district

Nematodes species wise prevalence of pasture samples from two districts (Pishin and Quetta) showed that Haemonchus contortus infective larvae were highly prevalent (50.48% and 48.69%) followed by Trichostrongylus colubriformis (33.71% and 34.17%), Ostertagia (10.48% and 9.73%) and Trichostrongylus axei (5.31% and 5.36%). However, Trichostrongylus    colubriformis and Trichostrongylus axei were highly prevalent at Quetta district while Haemonchus contortus and Ostertagia circumcincta were highly prevalent at Pishin district (fig 4-5).

 Metrological record of district Quetta/Pishin during April 2011 to March 2012 
The metrological data of district Quetta/Pishin during the study period (April 2011 to March 2012) was obtained from land and water resources research program, Arid Zone Research Centre (PARC) Quetta. The rainfall was very low (less than 20 mm) throughout the study period, however higher rainfall recorded during April 2011, January to March 2012. The temperature was higher (above 30 °C) during Jun to August while lower during the rest of study period. Similarly, humidity was also lower (˂ 30%) round the year except January to March 2012 (fig 6).
DISCUSSIONS
Pasture samples from Pishin areas showed higher prevalence (62.5%) of infective larval as compared to Quetta (54.16%) areas. The infective larvae were isolated each month with variable number except December 2011 to March 2012. This absence of infective larvae might be due to lower temperature (below -6°C to 6°C). However a peak larval contamination was recorded during September and October 2011. The weather conditions like temperature (20-25°C), humidity (18-21%) and rainfall (5-18 mm) were found suitable during these months which may be a predisposing factor for higher prevalence. These findings are in agreement with Tembely et al., (1997) who recovered high larval counts in August and September and low larval counts from July to November of one or more nematode genera from herbage samples during the wet season. Onyali et al., (1990) reported the survival and development of infective larvae throughout the study period except from December to April. The most important factor, that influencing the survival and development of the infective larvae was rainfall, but temperature was not a limiting factor. The infective Larvae of all the genera developed throughout the year on pasture, but the pats exposed during the rainy season due to which the number of infective larvae on the grass was increased Waruirua et al., (1998). The present findings are in contrast with Okon and Enyenihi (1977) who reported that in May, June, July, September and October the development of eggs to the L3 took place within seven days. But in other months the L3 were not recovered. The most important factors which influenced the survival and development of infective larvae were rainfall. The numbers of infective larvae from July to October in pasture was also observed (Singh et al. 1997). Furthermore they mentioned that rainfall rather than temperature played an important role in the survival and development of the infective larvae on the pasture. The infective larvae highly contaminated the pasture from February to April, which coincide with lambing period rather than rainfall and temperature (Iqbal et al. 2005). The pasture samples from two districts (Pishin and Quetta) were also examined to determine the contamination of various nematodes genera/species wise prevalence. Overall results showed that Haemonchus infective larvae was the higher prevalent genera in Pishin and Quetta as 50.48% and 48.69%, respectively, followed by Trichostrongylus colubriformis (33.71% and 34.17%, respectively), Ostertagia (10.48% and 9.73%) and Trichostrongylus axei (5.31% and 5.36%). However, Trichostrongylus colubriformis and Trichostrongylus axei were higher in prevalence at Quetta district while Haemonchus contortus and Ostertagia circumcincta were higher in prevalence at Pishin district. High pasture larval counts in August and September and identified the following nematode species, Haemonchus contortus and Trichostrongylus in low numbers (Tembely et al. 1997). Pasture larval counts showed a distinct seasonal occurrence in a pattern. Similarly Agyei, (1997)  reported high number 2458 L3/kg dry matter of grass of infective larvae on pasture during rainfall, soon after the rain and very low or none in the absence of rainfall. The pasture larval recovery that indicated Haemonchus contortus and Trichostrongylus as the predominant gastrointestinal nematodes observed throughout the study period (Ndamukong and Ngone, 1996). Rainfall appeared to be the controlling factor in the survival of eggs and larvae of Haemonchus contortus and Trichostrongylus on pasture thus infective larvae developed from eggs deposited on pasture during the rainy season. The infective larvae of Haemonchus contortus, Trichostrongylus spp. Cooperia curticei and Ostertagia spp. were recovered from pasture throughout study period among which Haemonchus contortus larvae were highest followed by Trichostrongylus, Ostertagia spp. and Cooperia (Lateef et al., 2005). Higher pasture contamination was occurred from February to April. The pasture larval count of Haemonchus contortus was lowest in December and a peak in September and that of Trichostrongylus sp. was lowest in December and a peak in March while counts of Ostertagia spp. were lowest in December and a peak in August (Lateef et al. 2005). From November to January a decreased number in the larval count might be due to high mortality of free-living stages as a result of the depletion of energy reserves related with low temperature and insufficient rain in winter season.
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Fig 1. Prevalence (%) of infective larvae (L3) of gastrointestinal nematodes at pasture of Pishin and Quetta district
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Fig 2. Month wise isolation of infective larvae (L3)/kg DM from pasture at Quetta district
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Fig 3. Month wise isolation of infective larvae (L3)/ kg DM from pasture at Pishin district

[image: image4.emf]698

110

1045

217

0

200

400

600

800

1000

1200

Trichostongylus

colubriformis

Trichostrongylus axei Haemonchus contortus Ostertagia

circumcincta

Parasites

Larvae(L3)


Fig 4. Species wise nematodes isolation of infective larvae (L3) from pasture at Pishin district
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Fig 5. Species wise nematodes isolation of infective larvae (L3) from pasture at Quetta district
[image: image1.emf]62.5

54.16

58.33

48

50

52

54

56

58

60

62

64

Prevalence(%)

pishin Quetta Overall



Fig. 6. Metrological record of district Quetta and Pishin during April 2011 to March 2012

