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ABSTRACT

The present study was conducted to detect the status of anthelmintic resistance of fenbendazole and morantel against 
gastrointestinal nematodes in goats of village Badhra, district Charkhi dadri, Haryana. Forty five goats with eggs per gram 
of more than or equal to 150 were divided into three groups i.e. G1, G2 and G3 of 15 animals each. Group G1 and G2 were 
treated with fenbendazole @ 10 mg/kg b.wt. orally and morantel @ 20 mg/ kg b.wt. orally, respectively. Group G3 served as 
untreated control. Faecal egg count of goats was ascertained on day of treatment (0 day) and 12th day post treatment (PT) of 
all groups by the modified McMaster technique. Pooled faecal cultures were made to recover infective larvae on day 0 and 
12 PT. Results revealed that fenbendazole (G1) and morantel (G2) reduced the faecal egg counts by 76.47% and 70.80% on 
12th day PT with upper and lower confidence levels as 89.30% and 48.23% and 82.43% and 51.48%, respectively indicating 
moderate anthelmintic resistance against both drugs. The post-treatment coproculture showed larvae of Haemonchus contortus 
and Strongyloides sp. Thus, the present study revealed presence of cross anthelmintic resistance against fenbendazole and 
morantel in goats of unorganized sector in Charkhi Dadri district of Haryana.
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In India, small ruminants contribute in providing economic 
security to small, landless and marginal farmers. Parasitic 
diseases are important cause of production losses in small 
ruminants the world over. Of these, gastrointestinal (GI) 
nematodosis is a common parasitic infection of small 
ruminants in India (Yadav et al., 2009). It is caused by 
mixed infections of GI nematodes. Among the various GI 
nematodes, Haemonchus contortus is the predominant 
parasite found throughout the year and is considered as the 
most pathogenic GI nematode responsible for impaired 
productivity in small ruminants throughout the world 
(Khalafalla et al., 2011).

Anthelmintics are administered to animals even when 
they show non-specific clinical signs like diarrhoea or are 
found positive on faecal examination without estimation 
of intensity of infection. This has led to indiscriminate and 
frequent use of the drugs resulting in the emergence of drug 
resistance (Barton, 1980). The widespread use, incorrect 
dosing and increased frequency of treatment have often 

led to the development of resistance against anthelmintics 
in nematodes of sheep and goats (Meenakshisundaram 
et al., 2014). Efficacy of various anthelmintics must be 
monitored regularly so that proper selection of anthelmintic 
can be done otherwise there will be huge economic losses 
due to cost of anthelmintics, sustained parasitic load due to 
ineffective worm control strategies and increased selection 
of resistant worms. The growing importance of these 
anthelmintic resistant nematodes and the need for reliable 
information on their occurrence and spread has increased 
to rule out their occurrence in a particular area. However, 
there is no information on the prevalence of anthelmintic 
resistance in goats from villages of Charkhi Dadri district 
of Haryana. So, the present study was planned with the 
objective to know the status of anthelmintic resistance 
against GI nematodes in unorganized goat sector.
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MATERIALS AND METHODS

During September, 2018, a study was conducted at village 
Badhra, District Charkhi Dadri, Haryana to determine the 
efficacy of anthelmintics against GI nematodes of goats 
using faecal egg count reduction (FECR) test. Forty five 
goats naturally infected with GI nematodes and having 
eggs per gram (EPG) of faeces > 150 counts prior to 
treatment were used. The selected animals had not been 
administered any anthelmintic during the previous two 
months. These animals were weighed, identified, their 
EPG estimated and divided into three groups i.e. G1, G2 
and G3 of 15 animals each. Group G1 and G2 were treated 
with fenbendazole (FENAZOL-150® tablets, Concept 
Pharmaceuticals Ltd., Animal Health Division, Mumbai) 
@ 10 mg/kg b.wt. orally and morantel (Banminth® Tab., 
Boehringer Ingelheim India Private Ltd. Mumbai) @ 
20 mg/kg b.wt. orally, respectively. Group G3 served as 
untreated control.

Faecal egg count of each animal was ascertained on 0 
day and 12th day post treatment (PT), by the modified 
McMaster technique to an accuracy of one egg counted 
representing 50 EPG. Pooled faecal cultures were made at 
27 ± 2˚C for 7 days to recover infective larvae, from each 
group on day 0 and 12th day PT. The infective larvae were 
identified as per criteria (Keith, 1953). Faecal egg count 
reduction percentage and confidence intervals (95%) were 
determined following the method of the World Association 
for the Advancement of Veterinary Parasitology (WAAVP) 
using arithmetic mean egg counts (Coles et al., 1992). 
The drug was considered fully effective when it reduced 
the egg counts by more than 95% and lower confidence 
limits were higher than 90%. The drug was considered 
moderately resistant when it reduced the egg counts 
between 60% to 95% and considered severely resistant 
when the reduction in egg counts was below 60% along 
with lower confidence limits below 90%. All the recorded 
data was statistically analyzed by one way ANOVA test 
(SPSS software version 2.0).

RESULTS AND DISCUSSION

Faecal egg counts (Mean ± S.E.) on 0 and 12th day post-
treatment (PT), percent reduction in faecal egg counts 
(FECR%), variance, upper and lower confidence limits 
(95%) of goats naturally infected with gastrointestinal 
nematodes and treated with different anthelmintics at 

Badhra village, Charkhi Dadri are given in table 1. The per 
cent FECR and confidence intervals (95%) were determined 
following the method of WAAVP using arithmetic mean 
egg counts. The result of pre-treatment faecal egg counts 
indicated high prevalence of gastrointestinal nematodes 
with strongyles as the most predominant GI nematodes 
affecting goats. The finding is similar to that reported by 
other workers (Singh and Yadav, 1997; Das and Singh, 
2005; Sarika, 2012; Ruchi, 2015; Chaudhari and Singh, 
2003; Kumar et al., 2008; Vohra et al., 2018). The WAAVP 
guidelines give precise details and recommendations for 
the use of this detection method (Coles et al., 1992 and 
Coles et al., 2006). The faecal egg count reduction test 
provides a good estimation of anthelmintic resistance with 
comparatively low costs and labour input (Taylor et al., 
2002 and Cabaret and Berrag, 2004). Furthermore, this 
test allows identifying problems with the application of 
the anthelmintic resistance under field conditions. The 
accuracy of faecal egg count reduction test in anthelmintic 
resistance survey in goats and sheep have been reported by 
various workers in India (Sangwan et al., 2006; Singh and 
Gupta, 2009; Rialch et al., 2013; Kumar et al., 2017) and 
abroad (Falzon et al., 2013; Sheferaw et al., 2013; Pena-
Espinoza et al., 2014). Reduction in faecal egg counts less 
than 95% and confidence level less than 90% indicates 
presence of resistant worm population (Coles et al., 1992).

Results revealed that fenbendazole @ 10 mg/kg b. wt. 
(Group G1) reduced the faecal egg counts by 76.47% 
on 12th day PT with upper and lower confidence levels 
as 89.3% and 48.23%, respectively indicating moderate 
anthelmintic resistance. Fenbendazole belongs to 
benzimidazole class and its resistance to GI nematodes 
in goats had been reported by many workers from our 
country (Kumar et al., 2017; Uppal et al., 1992; Singh et 
al., 2012; Singh et al., 2017) and as well as abroad (Howell 
et al., 2008 and Holm et al., 2014). The repeated exposure 
of the compound to nematodes inside the animal body 
results in development of resistance. History revealed 
that fenbendazole was frequently used depending upon 
availability and convenience of owner.

Further, morantel @ 20 mg/kg b. wt. (Group G2) caused 
70.80% reduction in faecal egg counts with upper and lower 
confidence levels as 82.43% and 51.48%, respectively. 
The results indicate moderate anthelmintic resistance. 
The resistance of morantel against GI nematodes has also 
been reported by other workers (Singh and Yadav, 1997 
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and Uppal et al., 1992) and (Elliott, 1987). History of use 
of anthelmintic by the animal owners due to government 
supply in veterinary hospitals results in anthelmintic 
resistance. The infected untreated control (G3) had 
significantly (P<0.05) higher faecal egg counts (3173.33 ± 
556.13) than group G1 and G2 on day 12 (PT).

The coproculture of pooled faecal cultures of infective 
third stage larvae in different groups and untreated control 
on day 0 and 12 (PT) are depicted in Table 2. A total of 
100 infective larvae in each group (G1, G2 and G3) were 
counted. The result showed different genera of GI nematodes 
of goats with the predominance of H. contortus (86-87%) 
followed by Strongyloides sp. (6-7%), Trichostrongylus 
sp. (5-6%) and only 1% Oesophagostomum spp. larvae in 
all the treated and untreated control groups on day 0. This 
finding is in agreement with earlier works (Das and Singh, 
2005; Kumar et al., 2008; Garg et al., 2004; Chaudhri et 
al., 2007; Sharma et al., 2009; Kumar and Singh, 2016). 
Previously, Yadav, 1997 had also reported H. contortus to 
be most prevalent and pathogenic species among various 
GI nematodes which is responsible for high mortality and 
morbidity in India. After 12 days of treatment, there was 
predominance of H. contortus larvae in fenbendazole and 
morantel treated animals. The presence of H. contortus 
and Strongyloides sp. larvae was also reported by workers 
(Rialch et al., 2013 and Singh et al., 2012).

There are many factors due to which resistance appears 
including extensive use of anthelmintics (Coles, 1999; 
Sangster and Gill, 1999; Prichard, 1994). It has been 
observed that frequent usage of the same group of 
anthelmintic may result in the development of anthelmintic 
resistance (Singh and Yadav, 1997; Das and Singh, 2005; 
Sarika, 2012; Singh et al., 2012; Martin et al., 1982). 

Table 2: Anthelmintic effect on different genera of gastrointestinal 
nematodes of goats at Badhra village, Charkhi Dadri

Group Species

Goats
Per cent larval 

composition on day
0 12

G1-Fenbendazole Haemonchus spp. 87 95
Trichostrongylus spp. 5 0

Oesophagostomum spp. 1 0
Strongyloides sp. 7 5

G2- Morantel Haemonchus spp. 87 94
Trichostrongylus spp. 6 0

Oesophagostomum spp. 1 0
Strongyloides sp. 6 6

G3- Control Haemonchus spp. 86 87
Trichostrongylus spp. 6 6

Oesophagostomum spp. 1 1
Strongyloides sp. 7 6

The selection pressure exerted by regular use of 
anthelmintic is responsible for the development of 
anthelmintic resistance. Another important factor 
which may have contributed to the development of 
anthelmintic resistance in goats is under dosing. Under 
dosing is generally considered as an important factor in 
the development of anthelmintic resistance (Edwards et 
al., 1986) because sub-therapeutic doses might allow the 
survival of heterozygous resistant worms (Smith, 1990). 
Under-dosing occurs when a host is administered dose 
that is less than the therapeutic dose recommended by the 
manufacturer (Smith et al., 1999). It has recommended that 
goats require higher dosage than sheep to achieve similar 
efficacy (Coles, 1997). Goats metabolize anthelmintics 

Table 1: Response to various anthelmintics in goats naturally infected with gastrointestinal nematodes at Badhra village, Charkhi 
Dadri

Group Anthelmintic
Dose 
(mg/
kg)

No. of 
goats 

treated

Route of 
administration

Faecal egg counts on days  
(Mean ± S.E.)

Faecal egg counts 
reduction on 12th 

day post treatment

Confidence 
limits at 95%

0 12 % Variance Upper Lower

G1 Fenbendazole 10 15 Oral 3526.67a ± 678.55 746.67b ± 255.95 76.47 0.15 89.30 48.23

G2 Morantel 20 15 Oral 1913.33a ± 142.72 926.67b ± 162.56 70.80 0.06 82.43 51.48

G3 Control — 15 — 2560.00a ± 334.49 3173.33a ± 556.13 0 — — —

Means with same superscripts in column are not significantly different (p<0.05).
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much more rapidly than other livestock (Hennessy, 1994; 
Conder and Campell, 1995) and have lower bioavailability 
of drugs after oral administration than sheep. So, higher 
doses of anthelmintics are required for goats compared 
to sheep (Coles et al., 1989; Sangster et al., 1991; 
Hennessy et al., 1993) which is generally not followed. 
Dosages 1.5 (for levamisole) to 2 (benzimidazoles and 
avermectins) times higher than those given to sheep are 
now recommended for treating goats (Pomroy, 1996; 
Silvestre et al., 2002). Many workers had reported dosing 
of goat with sheep dose to be responsible for anthelmintic 
resistance in goats (Jabbar et al., 2006; Kumsa and Abebe, 
2009; Saeed et al., 2010; Chandrawathani et al., 2013).

CONCLUSION

It may be concluded that the choice of anthelmintic in a 
flock should be based on the previous history of use of 
drug, frequency of use of drug, dose of drug and status of 
anthelmintic resistance. A higher doses of anthelmintics 
is required in goats as compared to sheep. This is the 
first report of cross anthelmintic resistance against 
fenbendazole and morantel in a goat flock from Badhra 
village in Charkhi Dadri district of Haryana.

REFERENCES

Barton, N.J. 1980. Emergence of Haemonchus contortus 
resistant to thiabendazole. Aust. Vet. J., 56: 46-47.

Cabaret, J. and Berrag, B. 2004. Faecal egg count reduction 
test for assessing anthelmintic efficacy average versus 
individually based estimations. Vet. Parasitol., 121: 105-113.

Chandrawathani, P., Premaalatha, B., Nurulaini, R., Erwanas, A. 
I., Zaini C.M., Aizan, M., Ramlan, M. and Khadijah, S. 2013. 
Severe anthelmintic resistance in two free grazing small 
holder goat farms in Malaysia. J. Veterinar. Sci. Technol., 
4(4): 137-139.

Chaudhari, S.S. and Singh, S. 2003. Gastrointestinal nematodes 
in ruminants. In: M.L. Sood (Ed.) Helminthology in India, 
pp. 411-424. International Book Distributers.

Chaudhri, S.S., Gupta, S.K. and Bisla, R.S. 2007. Resistance 
of gastrointestinal nematodes to tetramisole hydrochloride, 
morantel tartrate and fenbendazole in sheep of Haryana. J. 
Vet. Parasitol., 21: 113-115.

Coles, G.C., Bauer, C., Borgsteede, F.H.M., Geerts, S., Klei, T.R., 
Taylor, M.A. and Waller, P.J. 1992. World Association for 
Advancement of Veterinary Parasitology (WAAVP) methods 
for the detection of anthelmintic resistance in nematodes of 
veterinary importance. Vet. Parasitol., 44: 35-44.

Coles, G.C. 1999. Anthelmintic resistance and the control of 
worms. J. Med. Microbiol., 48: 323-325.

Coles, G.C. 1997. The control of parasites in goats. Goat Vet. 
Soct. J., 17: 28-32.

Coles, G.C., Giordano, D.J. and Tritschler, J.P. 1989. Efficacy of 
levamisole against immature and mature nematodes in goats 
with induced infections. Am. J. Vet. Res., 50: 1074-1075.

Coles, G.C., Jackson, F., Pomroy, W.E., Prichard, R.K., Von 
Samson Himmelstjerna, G., Silvestre, A., Taylor, M.A. and 
Vercruysse, J. 2006. The detection of anthelmintic resistance 
in nematodes of veterinary importance. Vet. Parasitol., 136: 
167-185.

Conder, G.A. and Campell, W.C. 1995. Chemotherapy of 
nematode infections of veterinary importance with special 
reference to drug resistance. Adv. Parasitol., 35: 1-84.

Das, M. and Singh, S. 2005. Anthelmintic resistance to 
nematodes in sheep and goat farms in Hisar. J. Vet. Parasitol., 
19: 103-106.

Edwards, J.R., Wroth, R., de Chaneet, G.C., Besier, R.B., 
Karlsson, J., Morcombe, P.W., Dalton- Morgan, G. and 
Roberts, D. 1986. Survey of anthelmintic resistance in 
Western Australian sheep flocks 1. Prevalence 2. Relationship 
with sheep management and parasite control practices. Aust. 
Vet. J., 63: 135-138.

Elliott, D.C. 1987. Removal of  Haemonchus contortus, 
Ostertagia circumcincta  and  Trichostrongylus  spp. from 
goats, by morantel citrate, levamisole hydrochloride, 
fenbendazole and oxfendazole. N. Z. Vet. J., 35(12): 208-210.

Falzon, L.C., Menzies, P.I., Vanleeuwen, J., Jones Bitton, A., 
Shakya, K.P., Avula, J., Jansen, J.T. and Peregrine, A.S. 
2013. A survey of farm management practices and their 
associations with anthelmintic resistance in sheep flocks in 
Ontario, Canada. Small Rum. Res., 114(1): 41- 45.

Garg, S.K., Katoch, R. and Chauhan, P.P.S. 2004. Evaluation of 
the efficacy of fenbendazole against natural gastrointestinal 
nematodes in Jamunapari goats. J. Parasit. Dis., 35: 219-221.

Hennessy, D.R. 1994. The epidemiology, diagnosis and control 
of helminth parasites of ruminants. A handbook, ILRAD, 
Nairobi, Kenya, pp. 1-79.

Hennessy, D.R., Sangster, N.C., Steel, J.W. and Collins, 
G.H. 1993. Comparative pharmacokinetic behaviour of 
albendazole in sheep and goats. Int. J. Parasitol., 23: 321-
325.

Holm, S.A., Sörensen, C.R.L., Thamsborg, S.M. and Enemark, 
H.L. 2014. Gastrointestinal nematodes and anthelmintic 
resistance in Danish goat herds. Denmark Parasite, 21: 37-46

Howell, S.B., Burke, J.M., Miller, J.E., Terrill, T.H., Valencia, E., 
Williams, M.J., Williamson, L.H., Zajac, A.M. and Kaplan, 
R.M. 2008. Prevalence of anthelmintic resistance on sheep 



Cross anthelmintic resistance in goats of Haryana

Journal of Animal Research: v.9 n.5, October 2019	 719

and goat farms in the south eastern United States. J. Am. Vet. 
Med. Assoc., 233(12): 1913-1919.

Jabbar, A., Iqbal, Z., Kerboeuf, D., Muhammad, G., Khan, M.N. 
and Afaq, M. 2006. Anthelmintic resistance: The state of play 
revisited. Life Sci., 79: 2413-2431.

Keith, R.K. 1953.The differentiation of infective larvae of some 
nematode parasites of cattle. Aust. J. Zool., 1: 223-235.

Khalafalla, R.E., Elseify, M.A. and Elbahy, N.M. 2011. Seasonal 
prevalence of gastrointestinal nematode parasites of sheep in 
northern region of Nile Delta, Egypt. Parasitol. Res., 108: 
337-340.

Kumar, R.R., Yadav, C.L. and Vatsya, S. 2017. Emergence 
of anthelmintic resistance in Haemonchus contortus on 
organized sheep and goat farms of Sub-Himalayan region of 
Northern India. Int. J. Curr. Microbiol. App. Sci., 6(10): 790-
796.

Kumar, R.R., Yadav, C.L., Garg, R., Banergee, P.S. and Vatsya, 
S. 2008. Prevalence of gastrointestinal nematodes in sheep 
and goats in some parts of north-west India. Indian J. Anim. 
Sci., 78: 1244-1246.

Kumar, S. and Singh, S. 2016. Detection of multiple anthelmintic 
resistance against gastrointestinal nematodes in sheep on 
Central Sheep Breeding Farm, Hisar. Haryana Vet., 55(2): 
210-213.

Kumsa, B. and Abebe, G. 2009. Multiple anthelmintic resistance 
on a goat farm in Hawassa (Southern Ethiopia). Trop. Anim. 
Health Prod., 41: 655-662.

Martin, P.J., Anderson, N., Jarrett, R.G., Brown, T.H. and Ford, 
G.E. 1982. Effects of a preventive and suppressive control 
scheme on the development of thiabendazole resistance in 
Ostertagia spp. Aust. Vet. J., 58: 185-90.

Meenakshisundaram, A., Anna, T. and Harikrishnan, J. 2014. 
Prevalence of drug resistant gastrointestinal nematodes in an 
organized sheep farm, Vet. World, 7(12): 1113-1116.

 Pena-Espinoza, B.M., Stig, M., Thamsborgb, Demelerc, J. and 
Enemarka, H.L. 2014. Field efficacy of four anthelmintics 
and confirmation of drug-resistant nematodes by controlled 
efficacy test and pyrosequencing on a sheep and goat farm in 
Denmark. Vet. Parasitol., 206: 208-215.

Pomroy, W.E. 1996. Anthelmintic resistance in goats. VI 
international conference on goats. 6-11 May, Beijing, China, 
pp. 717-726.

Prichard, R.K. 1994. Anthelmintic resistance. Vet. Parasitol., 54: 
259-68.

Rialch, A., Vatsya, S. and Kumar, R.R. 2013. Detection of 
benzimidazole resistance in gastrointestinal nematodes of 
sheep and goats of sub-Himalyan region of northern India 
using different tests. Vet. Parasitol., 198(3–4): 312–318.

Ruchi, 2015. Studies on status of anthelmintic resistance 
and evaluation of mixtures of anthelmintics against 
gastrointestinal nematodes in sheep. M.V.Sc. Thesis, Lala 
Lajpat Rai University of Veterinary and Animal Science, 
Hisar.

Saeed, M., Iqbal, Z., Jabbar, A., Masood, S., Babar, W., Saddiqi, 
H.A., Yaseen, M., Sarwar, M. and Arshad, M. 2010. Multiple 
Anthelmintic resistance and the possible contributory factors 
in Beetal goats in an irrigated area (Pakistan). Res. Vet. Sci., 
88(2): 267-272.

Sangster, N. C. and Gill, J. 1999. Pharmacology of anthelmintic 
resistance. Parasitol. Today, 15: 141- 46.

Sangster, N.C., Rickard, J.M., Hennessy, D.R. and Steel, J.W. 
1991. Disposition kinetics of oxfendazole in goats and 
efficacy compared with sheep. Res. Vet. Sci., 51: 258-263.

Sangwan, A.K., Sangwan, N. and Gupta, S.K. 2006. 
Anthelmintic resistance in trichostrongyloids of small holder 
sheep production system in some areas of Haryana. Haryana 
Vet., 45(2): 76-78.

Sarika, (2012. Studies on the status of anthelminthic resistance 
and efficacy of anthelmintic combinations against 
gastrointestinal nematodes in sheep. M.V.Sc. Thesis, Lala 
Lajpat Rai University of Veterinary and Animal Science, 
Hisar.

Sharma, D.K., Agarwal, N., Mandal, A., Nigam, P. and Bhushan, 
S. 2009. Coccidia and gastrointestinal nematode infections in 
semi-intensively managed Jakhrana goats of semi-arid region 
of India. Trop. Subtrop. Agro ecosystems., 11: 135-139.

Sheferaw, D., Getachew, D., Bekele, J. and Denbarga, Y. 2013. 
Assessment of anthelmintic resistance in gastrointestinal 
nematodes of small ruminants, Dale district, Southern 
Ethiopia. J. Vet. Med. Anim. Health., 5(9): 257-261.

Silvestre, A., Leignel, V., Berrag, B., Gasnier, N., Humbert, J.F., 
Chartier, C. and Cabaret, J. 2002. Sheep and goat nematode 
resistance to anthelmintics: pro and cons among breeding 
management factors. Vet. Res., 33: 465–480.

Singh, S. and Yadav, C.L. 1997. A survey of anthelmintic 
resistance by nematodes on three sheep and goat farm in 
Hisar (India). Vet. Res. Commun., 21: 447-451.

Singh, P., Singh, S. and Poonia, J. S. 2012. Efficacy of various 
combinations of anthelmintics against gastro-intestinal 
nematodes in naturally infected goats at an organized goat 
farm in Hisar. Haryana Vet., 51: 71-74.

Singh, R., Bal, M.S., Singla, L.D. and Kaur, P. 2017. Detection 
of anthelmintic resistance in sheep and goats against 
fenbendazole by faecal egg count reduction test. J. Parasit. 
Dis., 41(2): 463–466.

Singh, S. and Gupta, S.K. 2009. Studies on development of 
reversion to susceptibility of fenbendazole and levamisole 



720	 Journal of Animal Research: v.9 n.5, October 2019

Priyanka et al.

resistant Haemonchus contortus strain in sheep. Haryana 
Vet., 48(2): 100-102.

Smith, G. 1990. Chemotherapy: future problems. In: G. A. 
Schad and K.S. Warren (eds.), Hookworm disease: current 
status and new directions, pp. 291-303. Taylor & Francies, 
London, U.K.

Smith, G.A., Grenfell, B.T., Isham, V. and Cornell, S. 
1999. Anthelmintic resistance revisited: under-dosing, 
chemoprophylactic strategies, and mating probability. Int. J. 
Parasitol., 29: 77- 91.

Taylor, M.A., Hunt, K R. and Goodyear, K.L. 2002. Anthelmintic 
resistance detection methods. Vet. Parasitol., 103: 183–194.

Uppal, R.P., Yadav, C.L., Godara, P. and Rana, Z.S. 1992. Multiple 
anthelmintic resistance in a field strain of Haemonchus 
contortus In Goats. Vet. Res. Commun., 16: 195-198.

Vohra, S., Singh, S., Kumar, P., and Patil, C.S. 2018. Incidence 
and Severity of Gastrointestinal Parasites in Small Ruminants 
at Hisar, Haryana. J. Anim. Res., 8(6): 1021-1025.

Yadav, C.L, Kumar, R.R, Banerjee, P.S, Godara, R., Garg, 
R. and Vatsya, S. 2009. Epidemiology of gastrointestinal 
nematodosis in sheep. Ind. Vet. J., 86: 1010-1013.

Yadav, C.L. 1997. Premature ovine births caused by Haemonchus 
contortus. Indian Vet. J., 74: 983-984.


