
  
Abstract—Three hundred fifteen random abomasa of goats 

obtained from Taif abattoir were examined for the presence of 
Haemonchus worms, from March 2012 to August 2013. The results 
observed was the percent of infestation was higher in imported 
breed (9.18%) than in native breed (5.16%). 

Monthly incidence among goats  shown that the highest 
infestation was 30% recorded in July, while the lowest percent was 
in April (1.64). 

The morphological characteristics of the nematode is described by 
light and scanning electron microscopy. The specimens were 
examined in detail and assigned  to two species   H. contortus and 
H. placi infected goats in Taif governorate A total of 300 female. 
Haemonchus worms from abomasa of native goats were thoroughly 
examined for the types of their vulvar flap. The results revealed that 
23.% linguiform,50.0% knobbed and 18% smooth vulvar types. 
Further sub-classification of 69 linguiform vulvar flap female 
Haemonchus spp from goats revealed an overall proportion of 
63.77% LB type and 36.23% LC type. 
 

Keywords—Caprin haemonchisos, Haemonchus spp. and 
morphological characteristics.  

I. INTRODUCTION 
APRIN haemonchisos is a serious economic disease 
which may result in rapid deaths; sever anemia and 

depletation (Urquhart et al.,1996). 
 Haemonchus contortus  is a major pathogen in the 

abomasa of sheep and goats and other ruminants worldwide 
(Troell et al., 2003). Blood is considered the main source of 
nutrients for Haemonchus spp (Noble et al.,1989). Infections 
with this parasite can cause mainly in young animals, 
anemia, weight loss that in some causes result in death 
(Bakker et al.,2004).The long term survival of this parasite is 
associated with its ability to undergo hypobiosis (Troell et al., 
2003). Among gastrointestinal nematodes Haemonchus 
contortus is considered the most prevalent genus (Faizal and 
Rajapakse, 2001;Belem et al.,2005 and Muhammad                 
et al.,2005) . 

The present study was designed to :-Studying  the 
epidemiology  of gastric worm ( Heamonchus spp.) among 
goats in Taif governorate and  identification of male and 
femal parasite (vulval flap ).                                                                                      

Afaf Al-gabir (1995) and El-Azazy (1995)   in Saudi 

*Nabila S. Degheidy, Jamila S. Al-Malki, and Fawzia I. Al-Omari, are with  
Biology Department Science Collge, Tiaf University, KSA. 

Email id: deghdeidyn@yahoo.cm, nabiladegheidy@gmail.com. 

Arabia examined  abomasa of slaughtered male sheepand  
revealed that Haemonchus contortus infestation percentage 
reached 21.33% and 47.9% 48 were infested with 
Haemonchus contortus .Sultan et al.(2010) reported that the 
percent of H.contortus was the main gastro-intestinal 
nematode (7,9%) in Egypt . 

Nuruzzaman et al.(2012) estimated the prevalence, species 
composition and worm burden of abomasal nematodes of 
goats slaughtered  in Bangladesh from November 2009 to 
April 2010. The specific prevalence rate for Haemonchus 
contortus was (58.00%). They concluded that Haemochus 
contortusis more susceptible for geo-  climatic condition in 
research area. Palanivel et al. ( 2012 ) studied helminth 
parasites of Madras Red sheep during the period of January- 
2008 to February- 2009 in India.. Among Haemonhus 
contortus, higher occurrence was recorded (94.29%) in winter 
(87.50%) in summer and rainy (86.11%) seasons. In relation 
to age and sex wise prevalence of helminth parasites in young 
(< 1 year) and in old (> 2 year) sheep was 100% and it was 
100% in females and 80.71% in male respectively.  

 
Concerning identification of male and femal parasites, Das 

and whitlock (1960) classified the 14 different types of the 
vulval processes into three main groups:1-linguiform, with 
well developed flap,2-knobbed form, with knob-like process, 
and 3-smooth form, without a vulval process.                                                                                          
Gharamah et al.(2011) studied the total body, cervical 
papillae, spicule lengths and the numbers of synloph in 
Haemonchus spp. Observations on worm vulval flaps showed 
that linguiform and knobbed morphs were equally distributed 
in animals in one governorate, while the knobbed type was 
more predominant in the other.                                

Akkari et al.(2013) examined female of Haemonchus 
worms from abomasa of  goats for the types of their vulvar 
flap. The female worms were differentiated into 27.7% 
linguiform, 65.8% knobbed and 6.4% smooth vulvar morph 
types. An interesting finding is the documentation of a new 
type of sublinguiform vulvar flap type in female Haemonchus 
worms for the first time, from the Mediterranean type of 
climate in Tunisia.  

II.  MATERIALS AND METHODS 
A total of (351) abomasa were collected from slaughtered 

goats at Taif abattoir during the period from March 2012 to 
August 2013.They were examined for the presence of 
Haemonchus spp adult worms.                                                   
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Abomasa examination and worm recovery: A standard 
worm recovery procedure previously described by Kumsa and 
Wossene (2006) 

Identification of adult parasites was done on the basis of 
various morphological and morphometric characters (Sahai 
and Deo, 1964;Soulsby, 1982).     

Collection of  parasites from abomasa were done by 
following standard procedure as Schllig et al.(2000). 

Identification of adult worms of Haemonchus species: 
The collected worms were mounted in 3 steps according to 

Skerman and Hillard (1966) . Identification of the worms was 
applied using electric binocular microscope according to 
(Soulsby E., 1986 ) and (Urquhart G,et al.1996 ),and  
scanning electron microscope (SEM) by  (Valero ,et al.1996 ), 
using a computer image analysis system . QW in 500, 
Cambridge, England ).    

Identification of male and female of Haemonchus spp. were 
done by total body length, spicule, vulval flap, cervical 
papillae and gubernaculums observations and measurements 
were made on worms prepared on permanent mount slides 
according to Gharamah et al. (2011) Akkari et al.(2013) and 
Patchamuthu,(1993) .0ne hundred worm were randomly 
chosen for identification and morphology of male 
Haemonchus species.  

Determination the vulvar morphology of female 
Haemonchus spp: 

During the study period, the abomasa of 351goats were 
collected on                        a monthly  basis from March 2012 
to August 2013 from Taif abattoir and used to study the 
vulvar morphology of female worms.   

Vulvar flap determination: 
Prior to vulvar flap determination ,each female Haemochus 

spp was cleared in lactophenol blue as a temporary mount on 
a glass slide. Three hundred worms were randomly chosen for 
vulvar morphology of female Haemonchus spp. Then, under 
the microscope, the female Haemochus worm which were 
collected were classified according to their vulvar type as: 
linguiform (with supravulvar flap), knobbed females (without 
any vulvar process) (Ros,1966;Jacuiet et ..1995) and smooth 
.Furthermore, each linguiform female Haemonchus spp was 
classified into sublinguiform type (A,B,C and I) as described 
by Le Jambre and Whitlock (1968).  

Data Analysis: The data which were recorded during the 
study period were entered into Microsoft excel sheet. Data 
were summarized and analyzed using SPSS version 16 
computer program. Data were analyzed using Epi Info 
version 6 statistical software, and for further compared using 
Chi-square test at critical probability of p<0.05 (Coulombier 
et al. 2001). 

III. RESULTS AND DISCUSSION 
The relationship between total incidence with 

haemonchosis among goats in native and imported breed , 
was higher in imported breed (9.18%) than in native breed 
(5.16%) table ( 1 ). Our results were coincided with the 
results of other researchers; Javed et al., (1992) , Nashar 1990 

and Sultan 2010,while not coincided with the results of 
,Gadahi (2009) who reported that  prevalence of the 
haemonchosis was significantly higher in goat ( 77.20 % ) in 
Iran . Similar high prevalence rates of  Haemonchus was 
observed by El-Azazy (1995),  Bersissa (2004, 2006),Wang et 
al. (2006),Fentahum and Luke (2012) in Ogaden. 

Results of this study was agree with the results by ( 
Ghandour 1989 ) who recorded that higher prevalence of 
heamounchosis infection among imported compared  to 
indigenous food animals in Jeddah. Most likely the high 
incidence in animals imported into most of the ages in the 
importer is restricted to ages from year to year and a half and 
was  more ages suspected to the infection with 
heamounchosis. Also the Kingdom relies mainly on imported 
sheep and goats to meet citizens ' growing consumption as the 
Kingdom imports more than 85% of the consumed meat. We 
concluded that all imported livestock should quarantined 
,upon arrival for inspection and  medication. 

The relationship between total incidence and seasonal 
changes among goats in Taif governorate,.revealed that the 
highest percentage was recorded during Summer season 
(9.09), while the lowest percentage was during the Spring 
season (6.72). At the Autumn and Winter the rate of 
infestation were 6.82 and 7.14 respectively ( Table 2 ). 

Monthly incidence among goats  shown that the highest of 
infestation was 30% recorded in July, while the lowest 
percent was in April (1.64). The result of seasonal incidence 
of haemonchosis among goats, revealed that the highest 
percentage was recorded during Summer season (9.09), while 
the lowest percentage was during the Spring season (6.72). At 
the Autumn and Winter the rate of infestation were 6.82 and 
7.14 respectively ( Table 3 ). 

These findings are consistent with those of Agyei, 
(1991).Maingi et al., (1993) Vlasoff   et al., (2001)Waruiru et 
al., (2001); Shahadat et al.,Khajuria and Kapoor, (2003); 
Keyyu et al. (2005). Lateef et al. (2005). Maryah (2005), and 
Nwosu et al.(2007). They reported that the high biotic 
potential of Haemonchus spp results in rapidly assuming 
dominance at times when environmental conditions on 
pasture are favorable for the development and survival of the 
free living stages. They reported that high prevalence and 
seasonal abundance of eggs and adult stages of Haemochus 
parasites of sheep and goats during hot humid season. 
Lindqvist et al., 2001 attributed several factors i.e., warmer 
and wetter grazing seasons, the greater time animals spend on 
pasture, ineffective de worming practices or the development 
of anthelmintic resistance in this parasite. Nwosu      et al., 
(2007) reported the prevalence and seasonal abundance of the 
egg and adult stages of Haemonchus parasites of  goats and 
revealed that 55.8% were positive for haemonchosis. The 
prevalence showed a definite seasonal sequence that 
corresponded with the rainfall pattern in the study area 
during the period. In goats, counts of Haemonchus egg 
increased with the rains and peak levels were attained during 
rainy season. Adult worm burdens were generally low and 
showed seasonal variation that corresponded with the rainfall 
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pattern in the study area during the period. Haemonchus 
species attained peak counts together in goats (July 
,August),from the results it was indicated that environmental 
conditions during Summer were quite favorable for the 
development and completion of Haemonchus spp life cycle 
that corresponded with the rainfall pattern in the study area. 
Concerning identification of different species of Heamonchus 
, worms were characterized by possessing a narrow and 
pointed anterior extremity and two lateral large cervical 
papillae (Fig 1). A characteristic small mouth opening  with a 
projecting lancet or tooth ( Fig 2). The  body tegument  
covered with longitudinal cuticular ridges and transverse 
striations ( Fig 9 ) . The female body length is 18-22 mm. by 
3- 5 mm.maximum wide .The male worm has bursa with Y 
shape dorsal rays (fig.4 and 5). 

Adult worms were blood feeders that reside in the abomasa  
(stomach) and are approximately 2-3cm in length when 
mature.  

Paired lateral projections called cervical papillae or deried 
were formed on both lateral sides in the cervical region of the 
worm (fig 6). Male tail ends with a characteristic 
asymmetrical bursa (figs.4 and 5). 

The average male body length (mm) measures were 11.0-
17.0 (13.1) and  10.9-18.9 (14.4) mm in length among 
different species of both H. contorts and H. placei respectively 
. The tail end bears a bursa. The bursa consists of three lobes, 
two large lateral lobes and a poorly developed dorsal lobe. 
Dorsal ray is asymmetrical and bifurcated. Extern dorsal ray 
is thin and long. Lateral rays arise from a common trunk; 
ventral rays were fused proximally and separated dorsally. 
Spicules were two in number measuring 383-475 (425) and 
438-511 (481) mm in length in H. contortus and H. placei 
respectively, while the average female body length (mm) 
measures were 18.50 and 19.6 mm in length in both H. 
contorts and H. placei respectively . Tail length average was  
251-530 (396) in H. contortus and 378-720 (527).H. placei . 
The vulvar lips were inconspicuous but a linguiform process 
is invariably present. Vulva was covered with valves. Tail was 
without a spine. ( Table 4 and  5 ).                  

Information was not available on the vulvar morphology of 
female Haemonchus species from domestic ruminants. 
Therefore, the purpose of this experiment was to determine 
the type of vulvar process of female Haemonchus species 
collected from naturally infected goats slaughtered in Taif 
abattoir in Kingdom of Saudi Arabia.                                            

A total of 300 female Haemonchus spp from abomasa of 
native goats were thoroughly examined for the types of their 
vulvar flap. Results are shown in table( 7 and 8 ) and ( Fig 
10-11-12-and 13 ).            

 
Concerning identification of adult males and females 

Haemonchus species . 
Identification of species of Haemonchus were done  

according to the method developed by, Soulsby (1986), 
Lichtenfels ,et al.( 1994) Jacquiet (1995), Reyaz (2005) and 
Kuchai ( 2012 ).Populations of nematodes were identified to 

species as follows: Distinguished of  H. contortus and H. 
placei was based on spicular structure and length, and vulvar 
structure and tail length of females. 

Concerning the morphology and morphometry:  
Comparative characteristics (measurements in mm) of both 

males and females have been given in ( Table 4 and 5 ) 
Haemonchus Cobb, 1898, the present form is found to be 
close to the description of Haemonchus spp. (Rudolphi, 1802) 
Cobb, 1898  as given by Sahai and Deo (1964), Soulsby 
(1986), (Zahida, 1992; Reyaz (2005) and Kuchai (2012 ) as 
regards its morphological and morphometric characters 
including: colour, total length, maximum width, shape of 
bursa lobes, female genital  apparatus, shape and size of 
spicules and eggs, with some intra specific variations in size 
ratio as mentioned in comparative table which are of less 
taxonomic importance, hence assigned to Haemonchus 
contortus (Rudolphi, 1802) Cobb,1898. The parasite has 
already been reported from sheep and goats of this region by 
previous workers. 

The specimens were examined  in detail and assigned to 
two species   H. contortus and H. placi Cobb,( 1898). 
However several intra specific variations in size ratio of 
various body organs were also recorded. It was observed that 
the parasite was comparatively larger when the intensity was 
less; also the parasites recovered from the female host species 
were larger than those recovered from the male host species 
accordingly the various internal organs of these parasites 
were variable; larger in large specimens and smaller in small 
specimens. Since the parasites compete for food and shelter 
the parasites which get plenty of food, when the number is 
less they become large compared to the situation when the 
number is high. One possible reason for large size of this 
parasite in male hosts compared to those recovered from the 
females could be that males have comparatively strong 
immune system which could have checked the growth of 
these parasites or it may be due to some female hormonal 
effects or some other physiological factors. Another possible 
reason could be nutrient rich diet being fed to females during 
the pregnancy period and the same (nutrient rich) food is 
being utilized by the parasites thereby resulting in more 
growth. It was also observed that fixation had a direct effect 
on the size of the body and other body organs as the parasites 
fixed in too hot or too cold fixative shrink to different lengths 
as compared to those fixed in alcohol with optimum 
temperature. The reason could be that too hot fixative cause’s 
shrinkage of the parasite while as the parasite does not stretch 
fully in cool fixative and in both the cases the parasite 
appears shorter .However the coloration was slightly changed 
depending on the food of the host. The comparatively small 
variation in the size of the present specimens could be due to 
the effect of environmental factors of the study area as it is 
the only cold desert of the world, where the environment is all 
together different or due to some other unknown reasons. 

 The finding of this study is agree also with the results 
recorded by Jacquiet(1998),   Kuchai et al. ( 2012 ) who 
concluded that it is clear that ruminants of Ladakh are no 
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exception from the rest of the world regarding Haemonchus 
infection. However study area, intensity, methodology, age 
and sex of the host as well as parasite has an effect on the 
morphology and morphometry of the parasite which could 
sometimes create a confusion regarding the identification of 
the species. Therefore it is believed that the present study will 
be of some use to avoid this confusion regarding 
identification of this parasite. 

 The finding of the predominance of knobbed vulvar flap 
types in goats (Table 7 and 8  and Fig 10-11-12and 13) in the 
current experiment is in line with the previous reports by 
Jacquiet et al. (1995 and 1998), Bersissa (2004) ,Rahman and 
Hamid (2007) ,Kumsa (2008) and Gharamah et al. (2012) 
and Akkari et al.(2013) However, this observation is in 
contrast to the previous works of Thomas et al. (2007) who 
reported the predominance of linguiform vulvar morphotypes 
in small ruminants. This difference is most probably 
attributed to the variation in the agro-ecology, animal 
management and genetics of parasites among the various 
studies. In the current study, within the linguiform vulvar flap 
type Haemonchus worms collected from goats, the LB type 
was encountered as the most predominant sublinguiform. 
This finding is in disagreement with the previous work of 
finding with the previous report by Thomas et al. (2007) who 
reported the predominance of the LC sublinguiform type in 
small ruminants in Hawassa in Ethiopia. This may probably 
be attributed to variations in agro-ecological conditions, 
environmental factors and the seasons of the surveys between 
the various study site. 

TABLE I 
THE RELATIONSHIP BETWEEN TOTAL INCIDENCE OF  HAEMONCHOSIS AND 

BREED (NATIVE OR IMPORTED) AMONG GOATS IN TAIF GOVERNORATE 

Breed No. of total 
examined animals 

No. of infested   
animals 

Percentage of 
infestation 

Native 155 8 5.16 
Imported 196 18 9.18 

Total 351 26 7.41 
 

TABLE II 
THE RELATIONSHIP BETWEEN TOTAL INCIDENCE OF  HAEMONCHOSIS AND 

SEASONAL CHANGES AMONG GOATS IN TAIF GOVERNORATE 

Season 
No. of 

total ex. 
animals 

No. of non 
infested 
animals 

No. of infested 
animals 

% of 
infestation 

Spring 119 114 8 6.72 
Summer 88 77 8 9.09 
Autumn 88 82 6 6.82 
Winter 56 52 4 7.14 
Total 351 325 26 7.41 

 
 
 

TABLE III 
THE RELATIONSHIP BETWEEN TOTAL INCIDENCE OF  HAEMONCHOSIS AND 

MONTHS AMONG GOATS IN TAIF GOVERNORATE 

 
Month 

The number of 
examined abmasal 

samples 

The number of 
positive samples 

The percentage 
of 

positively 
June 33 3 9.09 
July 10 3 30 

August 19 3 15.79 
September 37 2 5.41 
October 57 3 5.26 

November 31 2 6.45 

December 11 1 9.09 
January 6 1 16.67 
February 17 2 11.76 

March 33 1 3.03 
April 61 1 1.64 
May 36 4 11.11 
Total 351 26 7.41 

P< 0.05  
TABLE IV  

MORPHOMETRICS OF MALE HAEMONCHUS SPP 

 
Haemonchus placei 

 

 
Haemonchus 

contortus  
 

Caracters 

100 100 Number examined 
10.9-18.9 (14.4) 11.0-17.0 (13.1) Body length (mm) 
266-367 (321) 232-356 (285) Excretory pores 
440 (403) 281 271-462 (354) Cervical papillae 

1.31-1.74 (1.48) 1.09-1.55 (1.26) Esophagus length (mm) 
8.6-12.1 (10.4) 8.0-11.2 (9.8) Esophagus in relation to body 

length 
438-511 (481) 383-475 (425) Spicule length 

45-60 (55)/22-32 (27) 37-48 (42)/19-24 (22) Spicule barb length right/left 
 

TABLE V 
MORPHOMETRICS OF FEMALE HAEMONCHUS SPP 

.Haemonchus  placei Haemonchus    contortus Character 
100 100 Number measured 

12.5-25.5 (19.6) 14.8-27.2 (18.5) Body length (mm) 
281-379 (330) 205-400 (290) Excretory pore 
359-460 (414) 243-484 (363) Cervical papillae 

1.38-1.84 (1.60) 1.15-1.66 (1.38) Esophagus length (mm) 

6.7-11.1 (8.3) 5.8-8.9 (7.6) Esophagus in relation to 
body length. 

74-84 (81) 76.3-84.8 (82.4) Vulva position 
(percentage) 

75-131 (104) 75-188 (110) Vagina length 
378-720 (527) 251-530 (396) Tail length 

122-239 (167)/125-239 
(171) 

14 86-235 (143)/84-249 
(143) Phasmids (right/left) 

 
TABLE VI 

PREVELANCE OF MALE HAEMONCHUS SPECIES FROM NATIVE GOATS  IN TAIF 
H. placei H. contortus No. of worm 

Examined 
Host 

24 % 76 % 100 Goat 
 

TABLE VII 
VULVAR MORPHOLOGY OF FEMALE HAEMONCHUS SPECIES FROM NATIVE 

GOATS  IN TAIF 
Host No.of 

worm 
examined 

Linguiform 
morph% 

Knobbed 
morph% 

Smooth 
morph% 

goats 300 23 50 18 
TABLE VIII 

 PERCENTAGE VALUE OF VULVAR LINGUIFORM TYPES OF FEMALE 
HAEMONCHUS IN GOATS SLAUGHTERED IN TAIF ABATTOIR 

Host 
No.of vulvar  

Linguiform 
LB LC 

goats 69 44 ( 63.77% ) 25 ( 36.23%) 

 
Collection of adult worms Heamonchus spp. pictures for 

main characters 
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Fig.1 The anterior end of the adult Haemonchus showing cervical 

papilla .X 100 

 
Fig.2 The anterior end of the adult Haemonchus.((( Dorsal view 

showed lanced tooth ) , X 400 

 
Fig.3 The posterior  end of the adult Haemonchus female. X 100 

 
Fig .4 The posterior end of the adult Haemonchus conturtus male. 

X 100 
 

 
Fig. 5 The posterior end of the adult Haemonchus placie male . X 

100 
 

 
Fig. 6 SEM. Micrograph of anterior extremity of  Haemonchus spp. 

showing: 1-mouth , 2- cervical papilla 
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Fig.7 S.E. Micrograph of Haemonchus spp. showing the narrow, 

coiled  anterior part of the body 
 

 
Scanning electron micrographs (SEMs) of the anterior end 

of adult Haemonchus spp. SEMs of normal fresh worm 
showing the mouth with six semicircular rudimentary lips 
and a pair of spine-like cervical papillae (arrows, and a dorsal 
buccal tooth ). 

 

 
Fig. 9 S.E.Micrograph of anterior extremity of  Haemonchus spp 
showing the beginning of the longitudinal cuticular ridges short 

distance behind the interior 

 
Fig.10 Knobbed vulvar flap of the adult Haemonchus female,X 10 

 
Fig.11 Smooth vulvar flap of the adult Haemonchus female,X 10 

 
Fig.12 Linguiform vulvar flap of the adult Haemonchus female, X 

10 

 
Fig.13 Linguiform vulvar flap of the adult Haemonchus female, X 

10 
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In conclusion, the study showed that the total percentage of 
heamonchosis among goats in Taif governorate was 7.41, and  
infected by two types of Haemonchus spp. which are  
Haemonchus contortus and Haemonchus placei . Also 
harbour a similar pattern and distribution of vulvar morpho 
types of female Haemonchus worms. The investigation of the 
vulvar morphology of female Haemonchus spp. revealed the 
predominance of linguiform vulvar morph types, whereas the 
study of Haemonchus spp. identification revealed the 
predominance of H. contortus in goats Taif Governorate 
infection with Heamonchus spp.  was recorded in July, and  
in imported breed goats. 

REFERENCES   
[1] Afaf  Al-Gabir,A.M.(1995): ome diagnostic and serological studies on 

gastric nematodes infesting sheep in Al- Riyadh.Ph.D., Thesis, Zoology 
department, girls collage of education in Al-Riyadh. 

[2] Akkari,H.;Gharbi,M.;Awadi,S.;Mohamed,A.D. and Kumsa,B.(2013): 
Anew sublinguiform vulvar flap of Haemonchus species in naturally 
infected domestic ruminants in Béja a battoir, North Tunisia                                 
Vet.arhiv.83(3):281-291. 

[3] Bakker,N.,Vervelde,L.,Kanobana,K.,Knox,D.P.,Cornelissen,A.W.C.A.Vri
es,E.de and Yatsuda,A.P.(2004): Vaccination against the nematode 
Haemonchus contortus with a thiol binding fraction from the excretory 
secretory products(ES)., 

[4] Belem,A.M.G.;Kabore,A. and Bessin,R.(2005): Gastrointestinal 
helminthes of sheep in the central, eastern and northern parts of Burkina 
Faso.Bull.of Anim.Heal. and Prod. In Afr.,53:13-23. 

[5] Bersissa ,K. and  Abebe ,W.(2006): Abomasal Nematodes of small 
ruminants of Ogaden region, eastern Ethiopia: Prevalence, worm burden 
and species composition. Revue Med Vet 2006;157:27–32. 
Coulombier,D.; Fagan,R.; Hathcock,L. and Smith,C.( 2001): Epi Info 6 
Version  6.04 A.Word proccessing, database and statistical program for 
public health. centers for disease  control  and prevention, Atlanta, USA.                                                     

[6] Das, K.M. and  whitlock.J.H.(1960): Sub speciation in Haemonchus 
contortus (Rudolphi,1803) Nematode, Trichostrongyloidea. Cornell 
Vet.50:182-197. 

[7] El-Azazy,O.M.E.(1995): Seasonal changes and inhibited development of 
the aboamasal nematodes of sheep and goats in Saudi 
Arabia.Vet.Parasitol.,58:91-98. 
http://dx.doi.org/10.1016/0304-4017(94)00696-A 

[8] Fazial,A.C.M. and Rajapakse,R.P.V.J.(2001): Prevalence of coccidia and 
gastrointestinal nematode infections in cross bred goats in the dry areas of  
Sirlanka  Small Ruminant Res.,40:233-238 

[9] Fentahum,T. and Luke,G.(2012): Small ruminant haemonchosis: 
prevalence and associated determinants in randomly selected restaurants 
and hotels of Gondar town,Ethiopia. Faculty of Veterinary Medicine, 
Gondar University,4:168-172. 

[10] Gadahi,J.A.; Arshed,M.J.;Ali,Q.;Javaid,S.B. and Shah,S.I .(2009): 
Prevalence of gastrointestinal parasites of sheep and goat in and around 
Rawalpindi and Islamabad, Pakistan. Vet. Parsitol.,2(2):51-53. 

[11] Gharamah, A. A.;Rahman,W. A. and Nor S. A. M. (2012): Phenotypic 
differences of Haemonchus contortus from sheep and goats in the States of 
Perak and Kelantan, Peninsular Malasia. Acta Parasitol. 56, 412-417. 
http://dx.doi.org/10.2478/s11686-011-0080-4 

[12] Jacquiet,P.;Humbert,J.F.;Comes,A.M.;Cabaret,J.;Thiam,A. and Cheikh,D. 
(1995): Ecological, morphological, and genetic characterization of 
sympatric Haemonchus spp. parasites of domestic ruminants in Mauritania. 
Parasitology 110, 483-492. 
http://dx.doi.org/10.1017/S0031182000064829 

[13] Javed, M.S.;Iqbal,Zand  Hayat, B.(1992): Prevalence and economics of 
haemonchosis in sheep and goats. Pak. Vet. J. 12: 36-38. 

[14] Keyyu, J.D.;Kyvsgaard, N.C.;Monrad, J.and Kassuku,A.A., (2005): 
Epidemiology of gastrointestinal nematodes in cattle on traditional, small-
scale dairy and large-scale dairy farms in Iringa district, Tanzania. 
Vet. Parasitol. 127, 285–294. 

  http://dx.doi.org/10.1016/j.vetpar.2004.10.014 
[15] Khajuria, J.K.and Kapoor, P.R., (2003): Prevalence of parasites in sheep 

and goats at Kathua-Jammu. J. Vet. Parasitol. 17: 121–126. 

[16] Kuchai,J.A.; Ahmad,F.; Chishti,M.Z.; Tak,H.; Ahmad,J.; Ahmad,S and 
Rasool.M.(2012): A Study on morphology and morphometry of 
Haemonchus contortus Pakistan J. Zool.,44(6): 1737-1741. 

[17] Kumsa, B.; Tolera, A. and Abebe ,R.(2008): Vulvar morphology and 
sympatry of Haemonchus species in naturally infected sheep and goats of 
Ogaden region, eastern Ethiopia. Vet. arhiv78, 331-342. 

[18] Kumsa,B. and  Wossene, A. (2006): Abomasal nematodes of small 
ruminants of Ogaden region, eastern Ethiopia : prevalence, worm burden 
and species composition. Revue Méd. Vét.,157(12) 27-32. 

[19] Lateef,M.;Iqbal,Z.;Jabbar,A.;Khan,M.N. and Akhtar,M.S.(2005): 
Epidemiology of trihostrongylid nematodes in sheep. Int. J. Agri. 
Biol.7(4):596-600. 

[20] Lichtenfels,J.R.; Pilitt,P.A. and Hoberg, E.P.(1994): New morphological 
characters for identifying individual specimens of Haemonchus 
spp.(Nematoda: Trichostrongyloidea) and a key to species in ruminants of 
North America. Journal of parasitology,80:107-119. 
http://dx.doi.org/10.2307/3283353 

[21] Lindqvist, A.;Ljungstrom, B.L.; Nilsson, O. and Waller, P.J.,(2001): The 
dynamics, prevalence and impact of nematode parasite infections in 
organically raised sheep in Sweden. Acta Vet. Scand. 42: 377–389. 
http://dx.doi.org/10.1186/1751-0147-42-377 

[22] Maryah, U.M. (2005) : Foarge availability and livestock management 
systems in the semi arid zone of northern Nigeria. Ph.D. Thesis. Bayero 
University, Nigeria. Muhammad,L.;Zafar,I.;Abdul,J.;Khan,M.N.and 
Akhtar,M.S.(2005): Epidemiology of trichostrongylid nematode infections 
in sheep under traditional husbandry system in Pakistan.Int.J. of 
Agriculture and Biol.,7:596-600. 

[23] Nasher,A.(1990):Parasites of livestock in Asir province, southwestern 
Saudi Arabia. Vet.Parasitol.37:297-300. 
http://dx.doi.org/10.1016/0304-4017(90)90012-Z 

[24] Noble,E.R.;Noble,G.A.;Schad,G.A. and Maclnnes,A.J.(1989): 
[25] Parasitology: The biology of animal parasites 6th Ed. Lea and Febiger, 

Philadelphia, Pennsylvania, 574p. Nwosu C.O., Madu,P.P. and Richards 
,W.S(2007) : Prevalence and seasonal changes in the population of 
gastrointestinal nematodes of small ruminants in the semi-arid zone of 
north-eastern Nigeria. Vet. Parasitol., 144:118–124. 

[26] Palanivel, K.M.; Rishikesavan, R.; Sureshkumar,K. and  Gopi,H.( 2012 ): 
Epidemiolgy  of parasitic  infection  Madras red sheep in tamil  Naidu. 
International Journal of Food, Agriculture and Veterinary Sciences. 
2(3):140-145. 

[27] Qamar,M.F.;Maqbool,A.;Khan,M.S.;Ahmad,N. and Muneer,M.A. (2009): 
Epidemiology of haemonchosis in sheep and goats under different 
managemental  conditions.Vet.Parasitol.,2(11):413-417. 

[28] Rahman, W. A.;Hamid, S. A. (2007):  Morphological characterization of 
Haemonchus contortus in goats (Capra hircus) and sheep (Ovis aries) in 
Penang, Malaysia.Trop. Biom. 24, 23-27. 

[29] Reyaz, A.(2005):Epidemiology, biology and pathogenecity of nematodes 
in ruminants of Kashmir. M.Phil. dissertation, University of Kashmir. 

[30] Sahai, B.N. and  Deo, P.G.(1964): Studies on the Haemonchus 
contortus(Rudalphi 1803) Cobb 1898 and Haemonchus (Molin, 1860) 
Railliet and Henry (1909):with a note on the synonym of Haemonchus 
placel (place, 1893) with Haemonchus bispinosus. Ind. J. Helminthol.,16: 
5-11. 

[31] Skerman, K.D. and Hillard, J.J.(1966): A hand book for studies of 
helminth parasites of ruminants (N.E.A.H.I. hand book  No.2).Food and 
Agricultural Organization of the united Nation. 

[32] Soulsby, E. J. L.( 1986): Helminths, arthopods and protozoaof 
domesticated animals 7th Ed. Bailliere, Tindal,London. 

[33] Rose, J. H. (1966): The vulval flap formula of Haemonchus contortus from 
sheep in South east England.Res. Vet. Sci. 7, 480-483. 

[34] Sultan,K.;Desoukey,A.y.;Elsiefy,M.A. and Elbahy,N.M. (2010): An 
abattoir study on the prevalence of some gastrointestinal helminthes of 
sheep in Gharbia governorate, Egypt.Faculty of Veterinary Medicine, 
Kafrelsheikh Univ.,5(2) :84-87.  
 
Thomas, N.;  Teshale,S. and  Kumsa,B. (2007): Abomasal nematodes of 
sheep and goats slaughtered in Awassa (Ethiopia): Species composition, 
prevalence and vulvar morphology. Helminthologia 44, 70-75. 
Troell,K.;Mattson,J.G.;Alderborn,A. and Hoglund,J.(2003): 
Pyrosequencing analysis identifies discrete populations of Haemonchus 
contortus from small ruminants.Int.J.for Parasitol.,33:765-771. 
Urquhart,G.;M.;Armour,J.;Duncan,J.L.;Dunn,A.M. and Jennings,F.W. 
(1996). Veterinary parasitology. Second Edition, Blackwell Science Ltd 
Valero,M.A.,Marcos,M.D.andMas-Coma,S.(1996).Amathematical model 

International Conference on Advances in Agricultural, Biological & Environmental Sciences (AABES-2014) Oct 15-16, 2014 Dubai (UAE)

http://dx.doi.org/10.15242/IICBE.C1014137 131

http://dx.doi.org/10.1016/0304-4017(94)00696-A
http://dx.doi.org/10.1016/0304-4017(94)00696-A
http://dx.doi.org/10.1016/0304-4017(94)00696-A
http://dx.doi.org/10.1016/0304-4017(94)00696-A
http://dx.doi.org/10.2478/s11686-011-0080-4
http://dx.doi.org/10.2478/s11686-011-0080-4
http://dx.doi.org/10.2478/s11686-011-0080-4
http://dx.doi.org/10.2478/s11686-011-0080-4
http://dx.doi.org/10.1017/S0031182000064829
http://dx.doi.org/10.1017/S0031182000064829
http://dx.doi.org/10.1017/S0031182000064829
http://dx.doi.org/10.1017/S0031182000064829
http://dx.doi.org/10.1017/S0031182000064829
http://dx.doi.org/10.1016/j.vetpar.2004.10.014
http://dx.doi.org/10.1016/j.vetpar.2004.10.014
http://dx.doi.org/10.1016/j.vetpar.2004.10.014
http://dx.doi.org/10.1016/j.vetpar.2004.10.014
http://dx.doi.org/10.1016/j.vetpar.2004.10.014
http://dx.doi.org/10.2307/3283353
http://dx.doi.org/10.2307/3283353
http://dx.doi.org/10.2307/3283353
http://dx.doi.org/10.2307/3283353
http://dx.doi.org/10.2307/3283353
http://dx.doi.org/10.1186/1751-0147-42-377
http://dx.doi.org/10.1186/1751-0147-42-377
http://dx.doi.org/10.1186/1751-0147-42-377
http://dx.doi.org/10.1186/1751-0147-42-377
http://dx.doi.org/10.1016/0304-4017(90)90012-Z
http://dx.doi.org/10.1016/0304-4017(90)90012-Z
http://dx.doi.org/10.1016/0304-4017(90)90012-Z


for the ontogeny of Fasciola hepatica in the definitive host.Res. Rev. 
Parasitol.56,13-20.    
Wang CR.;Qiu JH.;Zhu XQ.;Han XH.;Ni HB.;Zhao JP.; Zhou QM.; 
Zhang H.W.and Lun Z.R.(2006) Survey of helminths in adult sheep in 
Heilongjiang province, People’s Republic of China. Vet Parasitol 
140:378–38.  
Zahida, M. (1992): Helminth parasites of vertebrates of Leh(Ladakh). 
M.Phil. dissertation, Department of Zoology, University. 

International Conference on Advances in Agricultural, Biological & Environmental Sciences (AABES-2014) Oct 15-16, 2014 Dubai (UAE)

http://dx.doi.org/10.15242/IICBE.C1014137 132




