
GENERAL CONCLUSION 


The infonnation generated from this study has made valuable contributions to the 

existing knowledge available on several aspects of helminths and their control in domestic 

equids. The cyathostomes were the most abundant helminths in the donkeys based on the FEC, 

larval cultures and total helminth counts in the gastro-intestinal tract. During the course of the 

latter an undescribed cyathostome species, Cylicocyclus asinus sp. 0., was recorded in seven of 

the nine necropsied donkeys which brings the total number of Cylicocyclus species known in 

equids to twelve. Ambient temperature and moisture was important for the development and 

survival of both the egg and larval stages on the pastures. It is indeed this environmental 

dependence, which forms the basis for the seasonal display of helminth egg production in the 

host and subsequently the availability of parasitic larvae on pasture. 

This is the :first in-depth study that was perfonned in South Africa that clearly shows that 

the general health and working condition of donkeys are adversely affected by helminth burdens. It 

is suggested that animals with high helminth parasite burdens will show marked improvement in 

both general body condition and blood physiology following dewonning. Moreover, it is the :first 

controlled study that reveals the beneficial effect of practical and cost-effective helminth control 

strategies for working donkeys in developing countries. Frequent faecal removal (twice monthly) 

from the pastures grazed by donkeys will reduce the pasture larval burdens and the helminth re

infection rate, which will ultimately result in a reduction of helminth parasites in the donkeys. The 

strategic deworming of donkeys with moxidectin in autumn will resuh in significant reductions in 

their FEC and total helminth burdens. Based on the present study it is suggested that the strategic 

timing of deworming will probably reduce the helminth re-infection rates during winter and 

together with the prolonged residual effect of moxidectin will ensure lower worm burdens in the 
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host for several months. Finally, it is unmistakable that the greatest residual effect on the host's 

FEe and the most significant reductions in the hehninth burdens will be observed in animals 

subjected to the combined management system offaecal removal and strategic dewonning. 
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SUMMARY 


Twenty-three working donkeys (E. asinus), allocated to eight experimental groups, formed 

part of a 16-month study in South Africa to determine the effect of alternative helminth control 

methods on their hehninth levels and general condition. The results of three alternative control 

methods and a replicate of each (animals in camps from which faeces were removed once a month, 

those treated before winter with the anthelmintic moxidectin, and those that was subjected to a 

combination of these two forms of treatment) were compared to those obtained from a set of 

controls. 

The cyathostomes were the most abundant helminths in the FEC and Jarval cultures. Both 

the FEC and pasture Jarval counts displayed increased activity during the warm and wet months 

(September to March). Towards the end of the study, the positive effect of monthly :fuecal removal 

was exemplified by a 20 % reduction in the hosts' average FEC, which could be attnbuted to the 

reduced pasture larval burdens that were recorded in these camps. The animals that received a pre

winter moxidectin treatment and those that were subjected to the combined treatment recorded an 

average fuecal ERP of six to seven weeks following deworming. In addition, 100 % reduction in 

the nematode eggs and a prolonged suppressive effect on the FEC were recorded in all these 

animals. Monthly live weights, BCS and blood chemistry values concurred that the general 

condition differentially improved in the animals following dewonning. To determine the total 

helminth parasite loads and biodiversity, post-mortem examinations were performed on nine 

donkeys at the end of the study period. Thirty-eight helminth species were recorded. In addition, 

helminths belonging to one trichostrongylid, one paramphistomatid and one gasterophiliid species 

were recovered. The as yet tmknown cyathostome species, Cylicocyclus asinus sp. D. was observed 

in the ventral colons of seven donkeys. Cyathostomum montgomeryi was the most abundant 
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cyathostome, followed by C. longibursatus. Triodontophorus hartmannae was the most abundant 

large strongyle, followed by S. vulgaris. The large strongyles were less abundant when compared 

to the munbers of cyathostomes, but the predilection site of both groups was the ventral colon. 

Worm burdens for each animal ranged from 3 831 to 29 501. All three experimental management 

systems resulted in reduced total helminth burdens, which included reductions in the mucosal larval 

stages in the gut wall, however, the most significant decrease was observed in the donkeys that 

were subjected to the combined management system 

This is the first study to provide empirical data in South Africa on the pathogenic effect of 

helminths on working donkeys kept on a low quality diet. In addition, it provides information on 

the value of alternative control methods that can be used to reduce worm burdens. ReguJar fuecal 

removal from camps and a single pre-winter treatment with moxidectin proved to be cost-effective 

methods to control helminth parasites. By following these methods the general health and working 

capacity ofdonkeys in southern Africa can be greatly improved. 
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OPSOMMING 


In 'n studie oor 16 maande om die effek van alternatiewe .wurmbeheermetodes op die 

algemene kondisie en inwendige parasietlading van werkende donkies te bepaal is 23 volwasse 

donkies aan agt eksperimentele groepe toegewys. 'n Stel kontroles is met drie alternatiewe 

wurmbeheennetodes en 'n herhaIing van elk vergelyk: rnaandelikse misverwydering, ontwurming 

met moksidektien voor die winter en 'n kombinasie van maandelikse misverwydering en 

ontwurming voor die winter. 

Na ontwunning is verbeterings waargeneem in die maandelikse lewende massa, kondisie

indeks en chemiese bloedsamestelling van die vier eksperimentele groepe. Die klein strongiele was 

die algemeenste groep in die maandelikse mis-eiertellings (ME) en Iarwekuhure. Tydens die warm 

en nat maande (September tot Maart) is 'n toename in beide die ME en die aantallarwes op die gras 

waargeneem Teen die einde van die studie is die positiewe uitwerking van maandelikse 

misverwydering uitgewys deur 'n ver1aging van 20 % in die gemiddelde ME van gashere. Die 

verlaging word toegeskryf aan die verminderde Iarwete1lings in die vier kampe. By diere wat voor 

die winter ontwurm is en die met die kombinasiebehandeling is wurmeiers weer ses tot sewe weke 

na behandeling herwin. Albei behandelings het 'n 100 % afuame in die ME tot gevolg gehad, 

gevolg deur 'n verlengde onderdrukkende dIck op die ME. 

Om die totale wunnJadings in die donkies te bepaal is nadoodse ondersoeke op nege diere 

uitgevoer. Die aantal wurms per dier het gewissel van 3 831 tot 29 501. Die onIangs beskrewe 

cyathostoomsoort, Cylicocyclus asinus sp. 0., het deel uitgemaak van die 38 wunnsoorte wat gevind 

IS. Een trigostrongilied, een amfistoom en een gastrofilied is ook gevind. Cyathostomum 

montgomeryi was die algemeenste cyathostoomsoort, gevolg deur Cylicocyclus longibursatus. 

Triodontophorus hartmannae was die algemeenste groot strongielsoort, gevolg deur Strongylus 
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vulgaris. Groot strongiele was minder algemeen as klein strongiele; beide het veral in die ventrale 

kolon voorgekom. Allioewel beide maandelikse misverwydering en bebandeling voor die winter 'n 

afuame van wurrns in die derm1umen en -wand tot gevolg gehad het, het 'n kombinasie van die 

behandelings tot die grootste afuame gelei 

Die studie verskaf die eerste eksperimentele gegewens in Suid-Afrika oor die patogeniese 

uitwerking van wunns op werkende donkies wat 'n lae kwaliteit dieet gevoer word. Daarbenewens 

word inligting ook verskaf oor die waarde van alternatiewe wurmbeheermetodes vir die verlaging 

van wurmladings in die gasheer. Gereelde misverwydering en n enkele ontwurming met 

moksidektien voor die winter blyk koste-effektief te wees. Donkies in Suider-Afrika se algemene 

kondisie en werkvermoe sal noemenswaardig verbeter indien hierdie wurmbeheermetodes gevolg 

word. 

124 


 
 
 



REFERENCES 


AZZIE, M.A.J. 1975. Pathological infection of Thoroughbred horses with Gastrodiscus 

aegyptiacus. Journal ofthe South African Veterinary Association, 46: 77-78. 

(5thBARNES, R.D. 1987. Invertebrate zoology edition). Saunders College Publishing, 

Philadelphia. 

BLISS, D.H., SVENDSEN, E.D., GEORGOULAKIS, I.E., GROSOMANIDIS, S., TAYLOR, F. 

AND JORDAN, W.J. 1985. Strategic use of anthelmintics in working donkeys in Mediterranean 

climatic conditions. Veterinary Record, 117: 613-614. 

BOERSEMA, J.H., EYSKER, M. AND VAN DER AAR, W.M. 1998. The reappearance of 

strongyle eggs in the faeces of horses after treatment with moxidectin. Veterinary Quaterly, 20: 

15-17. 

BOULENGER, C.L. 1920. On some nematode parasites ofthe zebra. Parasitology, 12: 98-107. 

BORGER, H.J. AND STOYE, M. 1968. Parasitologische Diagnostik (Teil ll) in Therapogen 

Praxisdienst. Merck, Sharp and Dobme. 

BORGER, H.J. 1981. Experiences with our techniques for the recovery of nematode larvae from 

herbage. In: Epidemiology and Control of Nematodiasis in Cattle, edited by P. Nansen, R.J. 

J0rgensen and E.J.L. SouIsby. ECSC, EEC, EABe, Brussels, Luxembourg. 

CAVENESS, F.E. AND JENSEN, H.J. 1955. Modification ofthe centrifugal-flotation technique 

for the isolation and concentration ofnematodes and their eggs from soil and plant tissue. 

Proceedings ofthe Helminthological Society ofWashington, 22: 87-89. 

CA VENESS, F.E. 1964. A glossary of nemato logical terms. Ibadan, Nigeria: Pacific Printers. 

125 


 
 
 



CHAPMAN, M.R, KEARNEY, M.T. AND KLEI, T.R 1999. An experimental evaluation of 

methods used to enumerate mucosal cyathostome larvae in ponies. Veterinary Parasitology, 86: 

191-202. 

COLES, G.C., BAUER, C., BORGSTEEDE, F.H.M., GEERTS, S., KLEI, T.R, TAYLOR, M.A 

AND WALLER, P.l 1992. World Association for the Advancement of Veterinary Parasitology 

(W.AAV.P.) methods for the detection of anthelmintic resistance in nematodes of veterinary 

importance. Veterinary Parasitology, 44: 35-44. 

COURTNEY, C.H. AND ASQUITH, RL. 1985. Seasonal changes in pasture infectivity by 

equine cyathostomes in north central Florida. Equine Veterinary Journal, 17: 240-242. 

CRAIG, T.M., BOWEN, 1M. AND LUDWIG, KG. 1983. Transmission of equine 

cyathostomes (Strongylidae) in central Texas. American Journal of Veterinary Research, 44: 

1867-1869. 

CRAIG, T.M. AND SUDERMAN, M.S. 1985. Parasites of horses and considerations for their 

control. Southwestern Veterinarian, 36: 211-226. 

CRAIG, T.M. AND COURTNEY, C.H. 1986. Epidemiology and control of parasites in wann 

climates. Veterinary Clinics ofNorth America: Equine Practice, 2: 357-365. 

CROFTON, H.D. 1952. The ecology of immature phases of trichostrongyle nematodes. IV. Larval 

populations on lowland pastures. Parasitology, 42: 77-84. 

DEPLAZES, P. AND ECKERT, 1. 1988. Unterzuchungen zur Infektion des Hundes mit Taenia 

hydatigena. Schweizer Archiv fur Tierheilkunde, 130: 289-306. 

DIPIETRO, J.A, HUTCHENS, D.E., LOCK, T.F., WALKER, K, PAUL, AJ., SHIPLEY, C. 

AND RULLI, D. 1997. Clinical trial of moxidectin oral gel in horses. Veterinary Parasitology, 72: 

167-177. 

126 


 
 
 



DORSMAN, W. 1956. Fluctuation within a day in the liver-fluke egg-counts of the rectal 

contents ofcattle. Veterinary Record, 68: 571-573. 

DRUDGE, lH. AND LYONS, E.T. 1977. Methods in the evaluation ofantiparasitic drugs in the 

horse. American Journal o/Veterinary Research, 38: 1581-1586. 

DRUDGE, J.H. AND LYONS, E.T. 1989. Internal parasites of equids with emphasis on 

treatment and control. Hoechst-Roussel Agri-Vet, New Jersey, USA, 26 pp. 

DUNCAN, J.L. 1985. Internal parasites of the horse and their control. Equine Veterinary 

Journal, 17: 79-82. 

DUNCAN, J.L. , ARUNDEL, I.H., DRUDGE, lH., MALCZEWSKI, A. AND SLOCOMBE, 

J.O.D. 1988. World Association for the Advancement of Veterinary Parasitology (W.A.A.V.P.) 

Guidelines for evaluating the efficacy of equine anthelmintics. Veterinary Parasitology, 30: 57

72. 

DUNCAN, J.L. AND LOVE, S. 1991. Preliminary observations on an alternative strategy for 

the control ofhorse strongyles. Equine Veterinary Journal, 23: 226-228. 

EYSKER, M. AND PANDEY, V.S. 1989. Small strongyle infections in donkeys from the 

highveld in Zimbabwe. Veterinary Parasitology, 30: 345-349. 

EYSKER, M., BOERSEMA, J.H., GRINWIS, G.C.M., KOOYMAN, F.N.I. AND POOT, J. 

1997. Controlled dose confirmation study ofa 2 % moxidectin equine gel against equine internal 

parasites in the Netherlands. Veterinary Parasitology, 70: 165-173. 

EYSKER, M. AND KLEI, T.R. 1999. Mucosal larval recovery techniques for cyathostomes: can 

they be standardized? Veterinary Parasitology, 85: 137-149. 

FESEHA, G.A., MOHAM:MED, A. AND YILMA, I.M. 1991. Vermicular endoparasitism in 

donkeys of Debre-Zeit and Menagesha, Ethiopia: Strategic treatment with ivennectin and 

fenbendazole. In: Donkeys, mules and horses in tropical agricultural development, edited by D. 

127 


 
 
 



Fielding and R.A Pearson. Centre for Tropical Veterinary Medicine, University of Edinburgh, 

UK, p. 156-166. 

FINE, AE., HARTMAN, R, KRECEK, RC. AND GROENEVELD, H.T. 1993. Effects of 

time, from collection to processing, on the recovery of Haemonchus contortus third-stage larvae 

from herbage. Veterinary Parasitology, 51 : 77-83 . 

FISHER, M.A 1997. A field study to examine the effects of twice weekly dung collection from 

pasture on the strongyle ERP (egg reappearance period) in the faeces of yearling ponies. 

Proceedings of 1(}h International Conference of the World Association for the Advancement of 

Veterinary Parasitology. Sun City, South Africa, 1997, p. 31 . 

FRERICHS, W.M., HOLBROOK, AA. AND ALLEN, P.C. 1976. Effect of antiparasitic 

medication in ponies on pasture. Journal of the A merican Veterinary Medical Association, 168: 

53-56. 

GASSER, RB. AND NEWTON, S.E., 2000. Genomic and genetic research on bursate 

nematodes: significance, implications and prospects. International Journal of Parasitology, 30: 

509-534. 

GOLDBERG, A 1970. Development, migration, and survival on pasture of gastrointestinal 

nematodes of cattle: Summer contamination. Proceedings of the Helminthological Society of 

Washington, 37: 166-169. 

GRABER, M. 1970. Helminthes et helminthiases des equides (§nes et chevaux) de la republique 

du Tchad. Revue d'elevage et de Medecine Veterinaire des Pays tropicau:x:, 23: 207-222. 

HANSEN, 1. AND PERRY, B. 1994. Isolating infective larvae from herbage. In: The 

epidemiology, diagnosis and control ofhelminth parasites ofruminants, edited by J. Hansen and B. 

Perry. International Laboratory for Research on Animal Diseases, Nairob~ Kenya p.123-131. 

128 


 
 
 



HENNEKE, D.R, POTTER G.D., KREIDER IL. AND YEATES, B.F. 1983. Relationship 

between condition score, physical measurements and body illt percentage in mares. Equine 

Veterinary Journal, 15: 371-372. 

HERD, RP., MILLER T.B. AND GABEL, AA 1981. A field evaluation of pro-benzimidazole, 

benzimidazole, and non-benzimidazole anthelmintics in horses. Journal of the American Veterinary 

Medical Association, 179: 686-691. 

HERD, RP. AND WILLARDSON, K.L. 1985. Seasonal distribution of infective strongyle larvae 

on horse pastures. Equine Veterinary Journal, 17: 235-237. 

HERD, RP., WILLARDSON, KL. AND GABEL, A A 1985. Epidemiological approach to the 

control ofhorse strongyles. Equine Veterinary Journal, 17: 202-207. 

HERD, RP. 1986. Epidemiology and control of equine strongylosis at Newmarket. Equine 

Veterinary Journal, 18: 447-452. 

HERD, RP. 1990. The changing world of worms: the rise of the cyathostomes and the decline 

of Strongylus vulgaris. Compendium for Continuing Education for the Practicing Veterinarian, 

12: 732-736. 

HERD, RP. AND GABEL, AA 1990. Reduced efficacy of anthelmintics in young compared with 

aduh horses. Equine Veterinary Journal, 22: 164-169. 

HERD, RP. 1992a. Choosing the optimal equine anthelmintic. Veterinary Medicine, 87: 231

240. 

HERD, RP. 1992b. Performing equine fecal egg counts. Veterinary Medicine, 87: 240-244. 

HERD, RP. 1993. Control strategies for ruminant and equine parasites to counter resistance, 

encystment, and ecotxicity in the USA Veterinary Parasitology, 48: 327-336. 

129 


 
 
 



HERD, R.P. AND COLES, G.C. 1995. Slowing the spread of anthelmintic resistant nematodes 

ofhorses in the United Kingdom. Veterinary Record, 136: 481-485. 

IllLALI, M., DERIMLLI, F.S. AND BARAKA, A. 1987. Incidence and monthly prevalence of 

Gasterophilus spp. larvae (Diptera: Gasterophilidae) in the stomach of donkeys (Equus asinus) in 

Egypt. Veterinary Parasitology, 23: 297-305. 

HO~ LG. 1967. Host-parasite relationships of Paramphistomum microbothrium Fischoeder, 

1901, in experimentally infested ruminants, with particular reference to sheep. Onderstepoort 

Journal o/Veterinary Research, 34: 451-540. 

HO~ I.G. AND SNIIDERS, AJ. 1968. Parasitism on pastures. Journal 0/ the South African 

Veterinary Medical Association, 39: 47-55. 

JACOBS, D.E., HUTCIDNSON, M.J., PARKER, L. AND GIBBONS, L.M. 1995. Equine 

cyathostome infection: suppression of:fuecal egg output with moxidectin Veterinary Record, 137: 

545. 

JOHANSEN, M.V. 1989. An evaluation of techniques used for the detection of anthelmintic 

resistance in nematode parasites of domestic livestock. Veterinary Research Communications, 13: 

455-466. 

KELLY, J.D., WEBSTER, I.H., GRIFFIN, D.L., WHITLOCK, H.V., MARTIN, I.C.A AND 

GUNAWAN, M. 1981. Resistance to benzimidazole anthelmintics in equine strongyles. 1. 

Frequency, geographical distribution and relationship between occurrence, animal husbandry 

procedures and anthelmintic usage. Australian Veterinary Journal, 57: 163-171 . 

KHALLAAYOUNE, K. 1991. Benefit of strategic deworming programme in working donkeys 

in Morocco. In: Donkeys, mules and horses in tropical agricultural development, edited by D. 

Fielding and R.A Pearson. Centre for Tropical Veterinary Medicine, University of Edinburgh, 

~ p. 174-180. 

130 


 
 
 



KHARCHENKO, V.A, DVOJNOS, G.M., KRECEI(, R C. AND LIClITENFELS, IR 1997. A 

redescription of Cylicocyclus triramosus (Nematoda: Strongyloidae): a parasite of the zebra, Equus 

burchelli antiquorum. Journal ofParasitology, 83: 922-926. 

KINGSBURY, P.A 1965. Relationship between egg counts and wotm burdens of young sheep. 

Veterinary Record, 77: 900-901. 

KLEI, T.R, CHAPMAN, M.R AND FRENCH, D.D. 1997. Experimental re-evaluation of 

methods for the enwneration of mucosal cyathostome larvae. Proceedings of 1rJh International 

Conference of the World Association for the Advancement of Veterinary Parasitology. Sun City, 

South Africa, 1997, p. 48. 

KRECEK, RC., REINECKE, RK AND MALAN, F.S. 1987a. Studies on the parasites of 

zebras. V. Nematodes of the Burchell's and Hartmann's Mountain zebras from the Etosha 

National Park, South West Africa/Namibia. Onderstepoort Journal of Veterinary Research, 54: 

71-78. 

KRECEK, RC., MALAN, F.S., REINECKE, RK AND DE VQS, V. 1987b. Nematode 

parasites from Burchell's zebras in South Africa. Journal of Wildlife Diseases, 23: 404-411. 

KRECEK, RC. 1989. Habronema malani sp. n and Habronema tomasi sp. n (Nematoda: 

Habronematidae) from the Burchell's and Hartmann's mountain zebras in southern Africa 

Proceedings ofthe Helminthological Society ofWashington, 56:183-191. 

KRECEK, RC., REINECKE, RK AND HORAK. I.G. 1989. Internal parasites ofhorses on mixed 

grassveld and bush veld in Transvaal, Republic of South Africa. Veterinary Parasitology, 34: 135

143. 

KRECEK, RC., GROENEVELD, H.T. AND VAN ~ IA. 1991. Effects of time of day, 

season and stratum on Haemonchus contortus and Haemonchus placei third-stage larvae on 

irrigated pasture. Veterinary ParaSitology, 40: 87-98. 

131 


 
 
 



KRECE~ RC., STARKEY, P.H. AND JOUBERT, AB.D. 1994a. Animal traction in South 

Africa: Research priorities in veterinary science. Journal of the South African Veterinary 

Association, 65: 150-153. 

KRECEK, R C., GUTHRIE, AJ., VAN NIEUWENHUIZEN, L.C. AND BOOTH, L.M. 1994b. 

A comparison between the effects of conventional and selective antiparasitic treatments on 

nematode parasites of horses from two management schemes. Journal of the South African 

Veterinary Association, 65: 97-100. 

KRECEK, RC., REINECKE, RK., KRIEK, N.J.P., HORAK, I.G. AND MALAN, F.S. 1994c. 

Helminth parasites of Cape Mountain zebras from Cape province, South Africa Journal of 

Wildlife Diseases, 30: 277-280. 

KRECEK, R C., HARTMAN, R., GROENEVELD, H.T. AND THORNE, A. 1995. 

Microclimatic effect on vertical migration of Haemonchus contortus and Haemonchus placei 

third-stage larvae on irrigated Kikuyu pasture. Onderstepoort Journal of Veterinary Research, 

62: 117-122. 

KRECEK, R C., KHARCHENKO, Y.A, DVOJNOS, G.M., MALAN, F.S. AND KRECEK, T.E. 

1997. Triodontophorus burchelli sp. n and Triodontophorus hartmannae sp. n. (Nematoda: 

Strongylidae) from the Burchell's, Hartmann's and Cape Mountain Zebras in Southern Africa. 

Journal ofthe Helminthological Society ofWashington, 64: 113-119. 

KRECEK, R C., MATTIffiE, S., MILNE, S.A., NKUNGU, W., MATAMOTJA, D. AND VAN 

DER MEIJDEN, F. 1998. Gauteng Veterinary needs appraisal on traction (draught) equids. In: 

Veterinary Needs Appriasal Report: Zuurbekom, West Rand and Vereeniging areas Gauteng, 

1998: 81 pp. 

KRECEK, RC. AND GUTHRIE, AJ. 1999. Alternative approaches to control ofcyathostomes: an 

African perspective. Veterinary Parasitology, 85: 151-162. 

LEWA, AK., MUNYUA, W.K., NGATIA, T.A, MAlNGI, N. AND WEDA, E.H. 1997. 

DictyocauIosis in donkeys in Kiambu district of Kenya Proceedings of 1(jh International 

132 


 
 
 



Conference of the World Association for the Advancement of Veterinary Parasitology, Sun City, 

South Africa, 1997, p. 52. 

LICHfENFELS, lR 1975. Helminths of domestic equids. Proceedings of the Helminthological 

Society ofWashington, 42 (special issue) 1-92p. 

LICHfENFELS, lR, KHARCHENKO, V.A., SOMMER, C. AND ITO, M 1997. Key characters 

for the microscopical identification of Cylicocyc/us nassatus and Cylicocyclus ashworthi 

(Nematoda: Cyathostominae) of the horse, Equus cabal/us. Journal of the Helminthological Society 

ofWashington, 64: 120-127. 

LICHfENFELS, lR, PILITT, P.A., DVOJNOS, G.M., KHARCHENKO, V.A. AND KRECEK, 

RC. 1998a A redescription of Cy/icocyclus radiatus (Nematoda: Cyathostominae), a parasite of 

the ass, Equus asinus, and horse, Equus caballus. Journal of the Helminthological Society of 

Washington, 65: 56-61. 

LICHfENFELS, J.R, KHARCHENKO, V.A., KRECEK, RC. AND GffiBONS, L.M. 1998b. An 

annotated checklist by genus and species of 93 species level names for 51 recognized species of 

small strongyles (Nematoda: Strongyloidae: Cyathostominae) of horses, asses and zebras of the 

world. Veterinary Parasitology, 79: 65-79. 

LOVE, S., MAIR, T.S. AND IDLL YER, M.H. 1992. Chronic diarrhoea in adult horses: a review 

of 51 referred cases. Veterinary Record, 130: 21 7-219. 

LUDWIG, K.G. AND JOHNSTONE, C. 1984. Use of pasture sampling to determine equine 

strongyle larvae contamination. Veterinary Medicine, 79: 1183-1188. 

LYONS, E.T. , DRUDGE, J.H. AND TOLLIVER, S.c. 1985. Ivermectin: treating for naturally 

occurring infections of lungworms and stomach worms in equids. Veterinary Medicine, 80: 58

64. 

133 


 
 
 



LYONS, E.T., TOLLIVER, S.C., DRUDGE, J.H. , GRANSTRO~ D.E. , COLLINS, S.S. AND 

STAMPER, S. 1992. Critical and controlled tests of activity ofmoxidectin (CL 301, 423) against 

natural infections of internal parasites ofequids. Veterinary Parasitology, 41: 255-284. 

LYONS, E.T., SWERCZEK., T.W., TOLLIVER, S.C., DRUDGE, J.H., STAMPER, S., 

GRANSTRO~ D.E. AND HOLLAND, R.E. 1994. A study of natural infections of encysted 

small strongyles in a horse herd in Kentucky. Veterinary Medicine, 89: 1146-1155. 

MAIR, T.S. 1994. Outbreak oflarval cyathostomiasis among a group of yearling and two-year

old horses. Veterinary Record, 135: 598-600. 

MALAN, F.S., REINECKE, RK. AND SCIALDO, RC. 1981a. Recovery of helminths 

postmortem from equines. 1. Parasites in arteries, subperitoneum, liver and lungs. Onderstepoort 

Journal of Veterinary Research, 48: 141-143. 

MALAN, F.S., REINECKE, RK. AND SCIALDO, R C. 1981b. Recovery of helminths 

postmortem from equines. II. Helminths and larvae of Gasterophilus in the gastro-intestinal tract 

and oestrids from the sinuses. Onderstepoort Journal ofVeterinary Research, 48: 145-147. 

MALAN, F.S., REINECKE, RK. AND SCIALDO-KRECEK., RC. 1982. Anthelmintic efficacy 

of fenbendazole in donkeys assessed by the modified non-parametric method. Journal of the 

South African Veterinary Association, 53: 185-188. 

MARTIN, RR, BEVERIDGE, I., PULLMAN, AL. AND BROWN, T.H. 1990. A modified 

technique for the estimation of the number of infective nematode larvae present on pasture, and its 

application in the field under South Australian conditions. Veterinary Parasitology, 37: 133-143. 

MATTHEE, S., KRECEK., RC. AND MILNE, S. 2000. Prevalence and biodiversity ofhelminth 

parasites in donkeys from South Africa. Journal ofParasitology, (in press). 

MATTIOLI, R C., ZINSSTAG, J. AND PFISTER, K. 1994. Frequency oftrypanosomosis and 

gastrointestinal parasites in draught donkeys in The Gambia in relation to animal husbandry. 

Tropical Animal Health and Production, 26: 102-108. 

134 


 
 
 



McKENNA, P.B. 1981. The diagnostic value and interpretation offuecal egg counts in sheep. New 

Zealand Veterinary Journal, 29: 129-132. 

McMANUS, D.P. AND BOWLES, J. 1996. Molecular genetic approaches to parasite 

identification: their value in diagnostic parasitology and systematics. International Journal of 

Parasitology, 26: 687-704. 

MEALEY, K.L., MATTHEWS, N.S., PECK, K.E., RAY, A.C. AND TAYLOR T.S. 1997. 

Comparative pharmacokinetics of phenylbutazone and its metabolite oxyphenbutazone m 

clinically normal horses and donkeys. American Journal of Veterinary Research, 58: 53-55. 

MFITILODZE, M W. AND ffiJTCHINSON, G. W. 1988. Development of free-living stages of 

equine strongyies in faeces on pasture in a tropical environment. Veterinary ParaSitology, 26: 

285-296. 

MICHEL, J.F. 1968. Faecal egg counts m infections of gastrointestinal nematodes in cows. 

Veterinary Record, 82: 132-133. 

MILLER W.C. AND ROBERTSON, E.D.S. 1959. Dentition and aging of equines. In: Practical 

animal husbandry (7th edition). Oliver and Boyd, Edinburgh. 

MONNIG, H.O. 1928. Check list of the worm parasites of domesticated animals in South Africa. 

13th and 14th Reps. Director of Veterinary Education and Research. Department of Agriculture, 

Union of South Africa, part 2, p. 801-837. 

MURPHY, D. AND LOVE, S. 1997. The pathogenic effects of experimental cyathostome 

infections in ponies. Veterinary Parasitology, 70: 99-110. 

NADLER, S.A. 1990. Molecular approaches to studying helminth population genetics and 

phylogeny. International Journal ofParasitology, 20: 11-29. 

OGBOURNE, C.P. 1971. Variations m the fecundity of strongylid worms of the horse. 

Parasitology, 63: 289-298. 

135 


 
 
 



OGBOURNE, c.P. 1972. Observations on the free-living stages of strongylid nematodes of the 

horse. Parasitology, 64: 461-477. 

OGBOURNE, c.P. 1973. Survival on herbage plots of infective larvae of strongylid nematodes of 

the horse. Journal ofHelminthology, 67: 9-16. 

OGBOURNE, C.P. 1976. The prevalence, relative abundance and site distribution of nematodes 

of the subfamily Cyathostominae in horses killed in Britain. Journal of Helminthology, 50: 203

214. 

OGBOURNE, C.P. 1978. Pathogenesis of cyathostome (Trichonema) infections of the horse. A 

review. Commonwealth Institute ofHelminthology, Miscellaneous publications, 25 pp. 

PANDEY, V.S. AND EYSKER., M. 1989. Strongylus vulgaris in Donkeys (Equus asinus) from 

the Highveld ofZimbabwe. Veterinary Parasitology, 32: 173-179. 

PANDEY, V.S. AND EYSKER., M. 1990. Internal parasites of donkeys from the high veld of 

Zimbabwe. Zimbabwe Veterinary Journal, 21: 27-31. 

PEARSON, R A AND OUASSAT, M 1996. Estimation of the live weight and body condition of 

working donkeys in Morocco. Veterinary Record, 138: 229-233. 

POYNTER, D. 1954. Seasonal fluctuation in the number of strongyle eggs passed by horses. 

Veterinary Record, 66: 74-78. 

PRESIDENTE, P.l.A. 1985. Methods for detection of resistance to anthelmintics. In: Resistance 

in Nematodes to Anthelmintic Drugs, edited by N. Anderson and P.l. Waller. CSIRO Division of 

Animal Health, Australia Wool Corporation. 

PRICHARD, RK., HALL, C.A , KELLY, J.D., MARTIN, I.e.A AND DONALD, A.D. 1980. 

The problem ofanthelmintic resistance in nematodes. Australian Veterinary Journal, 56: 239-250. 

136 


 
 
 



PROUDMAN, C.J. AND EDWARDS, G.B. 1992. Validation of a centrifugation/flotation 

technique for the diagnosis ofequine cestodiasis. Veterinary Record, 131 : 71-72. 

REILL Y, G.A.c., CASSIDY, J.P. AND TAYLOR, S.M. 1993. Two fatal cases of diarrhoea in 

horses associated with larvae ofthe small strongyles. Veterinary Record, 132: 267-268. 

REINECKE, R T. 1983. Veterinary helmintho 10gy, Durban: Butterworths. 

REINEMEYER, C.R 1986. Small strongyles: recent advances. Veterinary Clinics of North 

America: Equine Practice, 2: 281-312. 

REINEMEYER, C.R AND HERD, RP. 1986a Comparison of two techniques for quantification 

of encysted cyathostome larvae in the horse. American Journal of Veterinary Research, 47: 507

509. 

REINEMEYER, C.R AND HERD, RP. 1986b. Anatomic distnbution of encysted cyathostome 

1arvae in the horse. American Journal ofVeterinmy Research, 47: 510-513. 

ROBERTS, F.R.S., O'SULLIVAN, PJ. AND RIEK., RF. 1951. The significance of faecal egg 

counts in the diagnosis of parasitic gastro-enteritis of cattle. Australian Veterinary Journal, 27: 16

18. 

ROUND, M.C. 1968. The diagnosis ofhelminthiasis in horses. Veterinary Record, 82: 39-43. 

RUBlN, R 1967. Some observations on the interpretation of fecal egg counts. American Journal of 

Veterinary Clinical Pathology, 1: 145-148. 

SAS®. SAS Release 6.06.01. SAS Institute Inc., Cary, NC. U.S.A. 

SCIALDO-KRECEK, RC. 1983a Studies on the parasites of zebras. 1. Nematodes of the 

Burchell's zebra in the Kruger National Park. Onderstepoort Journal of Veterinary Research, 50: 

111-114. 

137 

 
 
 



SCIALDO-KRECEK, RC. 1983b. Studies on the parasites of zebra II. Cylicostephanus 

longiconus n. sp. (Nematoda: Strongylidae) from the mountain zebra, Equus zebra hartmannae 

(Matschie, 1898). Onderstepoort Journal ofVeterinary Research, 50: 169-172. 

SCIALDO-KRECEK, RC., REINECKE, RK AND BIGGS, H.C. 1983. Studies on the parasites 

of zebras. ID. Nematodes of mountain zebra from the farm "Kelpie" and the Nanub-Naulduft Park, 

South West AfricalNamtbia Onderslepoort Journal of Veterinary Research, 50: 283-290. 

SCIALDO-KRECEK, R c. 1984. The nematode parasites of Equus zebra hartmannae and Equus 

burchelli antiquorum from durerent areas ofsouthern Africa. DSc. Thesis, University ofPretoria 

SCIALDO-KRECEK, R C., AND MALAN, F.S. 1984. Studies on the parasites of zebras. IV. 

Cylicodontophorus reineckei n. sp. (Nematoda: Strongylidae) from the Burchell's zebra, Equus 

burchelli antiquorum H Smith, 1841 and the mountain zebra, Equus zebra hartmannae Matschie, 

1898. Onderslepoort Journal ofVeterinary Research, 51: 257-262. 

SILANGWA, S.M. AND TODD, AC. 1964. Vertical migration of trichostrongylid larvae on 

grasses. Journal ofParasitology, 50: 278-285. 

SLOSS, M.W., KEMP, RL. AND ZAJAC, AM. 1994. Veterinary Clinical Parasitology (6th Edn.). 

Iowa State University Press, Ames, Iowa 50014, U.S.A. 

SMITH, HI 1976. Strongyle infections in ponies. I. Response to intennittent thiabendazole 

treatments. Canadian Journal ofComparative Medicine, 40: 327-333. 

SOULSBY, E.IL. 1982. Helminths, Arthropods and Protozoa of Domesticated Animals. 7th Ed. , 

Balliere Tindall, London. 

STARKEY, PH. 1995. Animal traction ill South Africa: empowering rural communities. 

Development Bank of Southern Africa, Halfway House, South Africa. 

TAYLOR, E.L. 1939. Technique for the estimation of pasture infestation by strongyloid larvae. 

Parasitology, 31: 473-478. 

138 

 
 
 



THEILER, G. 1923. The strongylids and other nematodes parasitic in the intestinal tract of 

South African equines. Annual Report of the Director of Veterinary Research, Union of South 

Africa. 911 0: p. 174. 

TIDENPONT, D., ROCHETTE, F. AND VANPARIJS, O.F.J. 1979. Diagnosing helminthiasis 

through coprological examination. Janssen Research Foundation, Beerse, Belgium. 

TOLLIVER, S.C., LYONS, E. T. AND DRUDGE, l H. 1985. Species of small strongyles and 

other internal parasites recovered from donkeys at necropsy in Kentucky. Proceedings of the 

Helminthological Society ofWashington, 52: 260-265. 

UHLINGER, C.A. 1991. Equine small strongyles: epidemiology, pathology and control. 

Compendium on Continuing Educationfor the Practicing Veterinarian, 13: 863-869. 

URCH, D.L. AND ALLEN, W.R. 1980. Studies on fenbendazole for treating lung and intestinal 

parasites in horses and donkeys. Equine Veterinary Journal, 12: 74-77. 

VERCRUYSSE, 1, HARRIS, E.A., KABORET, Y.Y., PANGUI, L.1 AND GillSON, D.l. 1986. 

Gastro-intestinal helminths of donkeys in Burkina Faso. ZeitschriJt fur Parasitenkunde, 72: 821

825. 

VERCRUYSSE, 1, EYSKER, M. DEMEULENAERE, D., SMETS, K AND DORNY, P. 1998. 

Persistence of the efficacy of a moxidectin gel on the establishment of cyathostominae in horses. 

Veterinary Record, 143: 307-309. 

WALLER, PJ. 1999. International approaches to the concept of integrated control of nematode 

parasites of livestock. International Journal ofParasitology, 29: 155-164. 

WARNICK, L.D. 1992. Daily variability of equine fecal strongyle egg counts. Cornell 

Veterinarian, 82: 453-463. 

139 


 
 
 



WELLS, D. 1997. The relationship between helminth levels and the body condition, as well as the 

socio-economic role of working donkeys in Moretele 1, North-West Province, South Africa. M Sc. 

Thesis, University ofPretoria 

WELLS, D., KRECEK, Re. AND KNEALE, IA 1997. Socio-economic and health aspects of 

working donkeys in the North-West and Eastern Cape Provinces, South Africa. ATNESA 

Workshop: Improving donkey utilisation and management. Ethiopia (May 1997) (in press). 

WELLS, D., KRECEK, R.C., WELLS, M., GUTHRIE, A.J. AND LOURENS, J.e. 1998. 

Helminth levels of worldng donkeys kept under different management systems in the Moretele 1 

district ofthe North-West Province, South Africa Veterinary Parasitology, 77: 163-177. 

WILLIAMS, J.e. 1997. Anthelmintic treatment strategies: current status and future. Veterinary 

Parasitology, 72: 461-477. 

XIAO, L., HERD, RP. AND MAJEWSKI, G.A. 1994. Comparative efficacy of moxidectin and 

ivennectin against hypobiotic and encysted cyathostomes and other equine parasites. Veterinary 

Parasitology, 53: 83-90. 

ZUMPT, F. 1965. Myiasis in man and animals in the Old World. Butterworths, London, U.K. 

140 


 
 
 


	Front
	Chapter 1-3
	Chapter 4-6
	BACK
	General conclusion
	Summary
	Opsomming
	References




