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Abstract 

Chroust K.: Dynamics of Coccidial Infection in Free Living and Cage-reared 
European Hares. Acta vet. Brno, 53, 1984: 175-182. 

Examinations for coccidia in free living and cage-reared hares were carried out 
during the years 1977 to 1982 and 1980 to 1982, respectively. Examinations were 
made of a total of 364 faecal samples collected from decayed hares found in the wild, 
629 samples collected in natural habitats of hares, and 1301 samples collected from 
cage-reared hares. Faecal examinations were both quantitative and qualitative, 
i. e. the average numbers of coccidial oocysts shed per gram of faeces (OPG) and 
the proportions of the individual coccidial species were determined. 

The results show the dynamic pattern of the coccidial oocyst shedding during 
the year with a maximum in late summer and autumn (August to October) followed 
by a second maximum in March and April. Minimum numbers were shed in June 
and July. The pattern of oocyst excretion was similar in free living and cage-reared 
hares. However, higher OPG numbers were found in the cage-reared animals. 

Among the coccidial species found in our material mostly E. leporis and E. robertsoni 
were encountered, representing 65 to 76 per cent of all oocysts shed. Further, quanti­
tatively more important species were: E. europaea, E. hungarica, E. semisculpta, E. sep­
tentrionalis and E. townsendi. The pattern for the individual coccidial species shed 
was not subject to major changes during the year. 

The results provide a basis for selection and administration of suitable coccidiostats 
for cage-reared hares in periods of high risk, and for measures aimed at protection of 
wild hare population. 

European hare (Lepus eropaeus P.), coccidial infection, losses, shedding pattern. 

Coccidia are among the most potent pathogenic parasites of hares. Coccidial infections had even 
become a limiting factor in experiments the goal of which was artificial rearing of hares (Kucera 
1983). A similar situation prevails under natural conditions where coccidia combined with lung 
and digestive tract nematodes have quite literally become a major popUlation regulatory factor of 
the hare population. A detailed analysis based on necropsy and laboratory examinations of 6 341 
hares from throughout the Czech Socialist Republic during the years 1967-1981 (Sterba 1982, 
1983) showed that parasitic infestations resulted in a mortality rate of 22.8 per cent of the specimens 
submitted, with coccidiosis constituting 62.3 per cent of these losses. The highest losses due to 
coccidiosis have been most frequently diagnosed in October and November and again in March 
and April. Parasitism as the cause of death was determined in 18 per cent of hares examined from 
1970 to 1975 in Austria (Kutzer 1976) also with highest losses reported in autumn. Coccidia were 
identified in 90 per cent of the 900 examined samples. Coccidiosis was the cause of death in 90 per 
cent of animals in the one year period when the "mono diets" were fed to hares (Kucera 1979). 
In a south Moravia study coccidia were detected in 92 per cent of examined dead hares (N 0 va k 
1966). 

The importance of coccidiosis in hares has been recognized in several countries: in Hungary 
(Pellerdy 1956), in Poland (Pastuszko 1961), in GDR (Grainer et al. 1967; Haupt and Hartung 
1977), in GFR (BriillI972, 1979; Barth and Briill1975; Starke 1976). 

These studies indicate that the presence of coccidia should be considered as a part of a complex 
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of parasitic fauna in hares. Nevertheless, the high pathogenity of coccidia and their deleterious 
effect on the course of other concomitant diseases require that they be given special attention for 
the effective production management and disease prevention in hares. 

We therefore investigated in some detail occurrence, dynamics of infection and species participa­
tion of coccidia in these infections. We further compared findings obtained from wild hares with 
those in cage-reared animals. Our investigation was aimed at better health control in both wild 
and artificially reared hares. 

Materials and Methods 

Our field study consisted of a detailed gross pathological and laboratory examination of the re­
mains of free living hares, faecal examination of wild hares obtained by hunting and examination 
of hare faeces collected at selected locations of natural hare habitats throughout the year. This exa­
mination for evidence of coccidiosis was carried out for a 6 year period (1977 to 1982) and a total of 
364 samples of faeces from decayed hares and 629 samples obtained from shot animals were evalua­
ted. Our study covered various geographical regions of the C. S.R.: a lowland region (South Mo­
ravia, the districts Brec1av, Brno-venkov, Brno-mesto and Hodonin), a karst-land region (the 
Blansko district) and a highland region (Zd'ar n. Sazavou), as well as a mountainous and submon­
tane regions (the districts of Sumperk and lIsti n. Orlici). 

Further, a systematic study of coccidial occurrence and infection dynamics was performed on 
two farms with cage rearing of hares. In these investigations a total of l30l samples of faeces were 
examined. The numbers of faecal samples for each category of animals are given in Tables 1 and 2. 

The examinations were carried out on a quantitative basis, i. e. mean numbers of oocysts were 
determined per 1 g of faeces (OPG). A modified Gordon-Whitlock method using the McMaster 
counting chamber was employed (Chroust 1970). The individual coccidial species were determined 
in the samples according to the key employed in the work of Chroust (1978). 

Results 

Detailed information on the numbers of faecal samples examined and quantitati­
ve data on oocyst findings according to both month of collection and free living 
or cage-reared hares are given in Table 1. Sample numbers were evenly distributed 

Table 1 

Numbers of hare faecal samples collected in the years 1977 to 1982 

Samples collected 1977 1978 1979 1980 1981 1982 Total 

, From decayed wild 
hares 82 24 70 62 44 82 364 
From natural hare 
habitats 96 122 132 104 108 67 629 
From cage reared 
hares 0 0 0 614 363 324 1301 

throughout the year during the experimental periods, which covered the years 
1977 to 1982 in wild hares and 1980 to 1982 in the cage-reared ones. The pattern 
of oocyst shedding is given in Fig. 1-3. Quantitative findings for oocyst numbers 
in decayed hares during the year reached roughly 6 000 to 54 000 OPG, in field­
-collected samples 6500 to 29000 OPG, and in cage-reared hares from 14000 
to more than 100 000 OPG (Table 2). The number of oocysts excreted during 
the course of the year was very much uniform for all· three groups of animals, 
with the only differences appearing in the mean number of OPG in faecal samples. 
Maximum numbers were in the autumn months of September and October in free li-
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Fig. 1. Coccidial infestation curve in decayed free living hares during the year. 
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Fig. 2. Coccidial infestation curve of free living hares based on faecal examinations of samples 
collected in natural habitats during the year. 

Samples collected 

From decayed wild 
hares 
From natural hare 
habitats 
From cagereared 
hares 

Table 3 
Distribution of coccidial species in hare faecal samples 

Distribution of coccidial species - per cent 

E. 
leporis 

41.7 

37.4 

47.1 

E. 
robertsoni 

34.8 

28 

24.8 

E. 
europaea 

10 

9.4 

8.1 

E. I E. 
hungarica I semisculp. I E. 

septentrion. 

5 3.6 3.4 

5.6 8.3 9 

5 5.5 6.5 

E. 
townsendi 

1.5 

2.3 

3 
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ving hares, and from late summer through autumn (August to October) in the 
cagereared animals. There was a slight increase of the oocyst excretion in all groups 
of hares during March, April and May. Minimum findings were obtained in 
the summer months of June and July in all groups of animals . 
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Fig. 3. Coccidial infestation curve in cage-reared hares during the year. 

The coccidia species isolated and identified are given in Table 3. In all cases of in­
festation two species dominated: E. leporis and E. robertsoni together comprising 
65-76 % of all excreted oocysts in the course of the year (E.leporis 37.4-47.1 %, 
E. robertsoni 24.8-34.8 %). Other species were found in considerably lower num­
bers, e.g.E. europaea8.1-10 %,E. hungarica 5.0-5.6 %,E.semisculpta 3.6-8.3 %, 
E. septentrionalis 3.4-9 % and E. townsendi 1.5-3 %. 

Discussion 

Our study of infestation dynamics in wild hares was carried out for 6 years and 
in the cage-reared animals for 3 years. As shown in Tables 1 and 2, the collection 
of samples throughout the year was fairly regular, thus allowing for summation 
and conclusions about the pattern of oocyst excretion and coccidial species distribu­
tion during the entire period of study. The lowest coccidial burden was recorded 
in wild hares whereas considerably higher average numbers of oocysts were shed 
by those animals in which coccidiosis had been diagnosed as the Rrincipal cause 
of death. These findings are in good agreement with the data of Sterba (1982, 
1983) and Kucera (1979). The highest average numbers of excreted oocysts 
during the year were found in cage-reared hares. This finding can be explained 
by the fact that in samples collected from the individual cages the faeces of conside-
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rably more young animals were present; in these usually much higher oocyst num­
bers are found. 

No satisfactory explanation of infestation dynamics in hares can be presented. 
Should the considerable irregularity in oocyst shedding throughout the year be 
only observed in wild hares they could in part be explained by food availability 
and climatic factors. A study of forage ecology of the European hare (Homolka 
1982) has shown that food availability sharply declines in the latter part of summer 
when the majority of plants stop growing. This could affect the course of coccidio­
sis, especially if climatic factors are considered (e.g. warm weather and high 
humidity in the spring and a further increase in humidity in the late summer and 
autumn). According to the data of Briill (1979), an important factor controlling the 
hare population during the late summer and autumn months also in the GFR 
is coccidiosis particularly in the young. The author suggested that high relative 
humidity typical of this season could be a causative factor. 

Nevertheless, these factors should be of less importance in cage-reared hares, 
animals in which the faecal examinations revealed much higher coccidial burden 
and a greater slope to the infection dynamics curve (Fig. 3). 

Explanation of our findings based upon climatic factors alone seems unsatis­
factory; likewise, food availability does not change during the year (except for 
the green forage feeding period). Further studies along this line are required. 

Concerning the distribution of the coccidial species in our study no differences 
were detected between free living and cage-reared hares. The major species 
observed were E. leporis and E. robertsoni, representing more than two thirds 
of all oocysts shed. These findings are in agreement with our previous report 
(Chroust 1978) describing a total of 8 coccidial species with maximum extensity 
and intensity for E. leporis and E. robertsoni as well. Similar findings have also 
been reported by Kutzer and Frey (1976) for Austria. 

Dynamika invaze kokcidiemi u zajicu v prirode a v umelem chovu 

V prubehu r. 1977 az 1982 bylo provadeno vysetrovani na kokcidie u zajicu 
z volne prirody a v r. 1980-1982 u zajicu z umeleho chovu. Celkem bylo vysetreno 
364 vzorku odebranych od uhynulych zajicu, 629 vzorku volne sebranych v priroze­
nych podminkach vyskytu zajicu a 1 301 vzorku odebranych od zajicu v klecovem 
odchovu. Vysetreni trusu bylo provadeno jednak kvantitativne, tj. stanovenim 
prumerneho poctu vylucovanych oocyst kokcidii (OPG) a dale bylo sledovano 
zastoupeni jednotlivYch druhu kokcidii na invazich. 

Vysledky ukazaly, ze vylucovani oocyst kokcidii rna v prubehu roku dynamicky 
charakter s maximem v pozdnich letnich a casnych podzimnich mesicich (srpen az 
rijen) a dalSi, nizsi maximum na jare (brezen a duben). Minimalni nalezy byly 
zjisiovany v lete(cerven a cervenec). Kfivka dynamiky vylucovani kokcidii rna 
obdobny prubeh jak u_zajicu z prirody, tak i u zajicu z umeIeho chovu. VySSi pru­
merne hodnoty OPG vsak byly zjistovany u zajicu v umeIem chovu. 

Vysledkysledovani zastoupeni jednotlivych druhu kokcidii ukazaly, ze na in­
vazich se podili hlavne dva druhy, E. leporis a E. robertsoni, ktere tvorily 65-76 % 
vsech vylucovanych oocyst. DalSi druhy kokcidii v pomeru kvantitativnich hodnot 
byly: E. europaea, E. hungarica, Eo semisculpta, E. septentrionalis a E. townsendi. 
Dynamika vylucovani u jednotlivych druhu kokcidii se v prubehu roku nijak pod­
statne nemenila. 



181 

Vysledky maji prakticky vyznam v moznosti aplikace uCinnych kokcidiostatik 
v obdobi maximalniho ohrozeni zajicu kokcidi6zou v umelych chovech a lze je VYuZit 
i u zajicu ve volnosti. 

L(HHaMHKa HHBa3HH KOKr(H.llHHMH Y 3aHr(eB B npHpO.llHhIX YC.lIOBHHX 

H B HCKYCCTBeHHOM pa3Be.lleHHH 

B 1977 -1982 rr. npOBO.llIWHCb HCC.lIC.llOBaHHH KOKU;H.n.Hil: y npO)KHBmOn~Hx 
B CCTCCTBCHHbIX YC.lIOBHHX 3ail:u;cB H B 1980 -1982 ro.n.ax - y aaHu;cB B HCKYC­

CIBCHHOM paaBc.n.CHHH, B HTorc 6bI.lI0 HC.lIc.n.OBaHO 364 06paau;a, oT06paHHbIx 

y naBIlIHX 3ail:u;cB, 629 06paau;oB, npOHaBO.lIbHO c06paHHbIx B CCTCCTBCHHbIX YC.lIO­

BHHX )KHaHH aail:u;cB, H 1031 06pa3cu;, oT06paHHbIil: y aail:u;cB B K.lICroqHOM paa­

BC,n:CHHH. IIpoBo,n:H.lIHCb KO.lIHqCCTBCHHbIC HCC.lIc,n:OBaHHH Ka.lIa, C.lI,n:COBaTCJIbHO, 

orrpc,n:CJICHHCM CPC,n:HCH qHCJICHHOCTH BbI,n:CJIHCMbIX OOU;HCTOB KOKU;M,n:HH (op r), 
,UaJICC HayqH.lIOCb rrpc,UcTaBHTCJIbCTBO OT.n.CJIbHbIX BH,UOB KOKU;H,n:Hil: B HHBaaHHX. 

PC3YJIbTa'IbI rrOKaaaJIH, 'Ira BbI,UCJICHHC OOU;HCTOB KOKU;H,n:Hil: B TCQCHI1C ro,n:a 

OfJIHqaCrCH ,UHHaMHqCCKHM xapaKTcpOM C MaKCHMYMOM B rro3,n:HHH JICTHHil: 

H paHHHH OCCHHHH rrcpHo,n:bI (aBrycT-oKTH6pb) H rrocJIc,Uyroru;Hil:, HH)KHHii MaK­

CHMYM, BCrpCqaCTCH BCCHOil: (aBrycT H arrpCJIb). MHHHMaJIbHbIC ,n:aHHble 6bI.lIH 

YCTaHOBJICHbI JICIOM (moHb H Hro.lIb). KpHBaH ,n:HHaMHKH BbI,n:CJICHHH KOKU;H,n:Hil: 

rrOXO)Ka Y aail:u;cB B CCTCCTBCHHbIX YCJIOBHHX Ha KPHBYro aaHu;cB HCKYCCTBCHHoro 

paSBC,UCHHH. EOJICC BbICOKHC q::C,n:HHC BCJIHqHHbI opr 6bIJIH YCTaHOBJICHhI y 3ail:­

lWB HCKYCCTBCHHoro paaBc,n:cHHH. 

PcaY.lIbTaTbI HCCJIC,llOBaHHH rrpc,n:CTaBHTCJIbCTBa OT,UCJIbHbIX BH,aOB KOI<U;H,UHil: 

rrOKaaaJIH, 'ITO B HHBaaHHX rrpHHHMaroT yqaCTHC rJIaBHbIM 06paaOM ,n:Ba BH,Ua, 

E. Zeporis H E. robertsoni, COCTaB.lIHroru;HC 65 -76 % BCCX BhI,n:C.rIHCMbIX 

OOU;HCTOB. .llpyrHc BH,n:bI KOKU;H,n:Hil: B OTHOIlICHHH KOJIHqCCTBCHHbIX BCJIH'lHH 

BCTpCqaJIHCb B CJIC,Uyroru;CM rropH,UKC: E. europaea, E. hungarica, E. semis­
eulpta, E. septentrionalis H E. townsendi. .llHHaMHKa BbI,n:CJICHHH y OT.n.CJIb­

HbIX BH,UOB KOKU;H,n:HH B TCqCHHC ro,n:a Cyru;CCTBCHHO HHCKOJIbKO HC MCHHJIaCb. 

PC3YJIbTaTbI HrparoT Cyru;CCTBCHHYro npaKTHqCCKYro pOJIb B BOaMO)KHOCTH rrpH­

MCHCHHH 3q>q>CKTHBHbIX KOKU;H,n:HOCTaTHKOB B ncpHO,n: yrp03bI MaKCHMaJIbHOrO 

3a60.lICBaHHH 3ail:u;cB KOKU;H,n:H030M B HCKYCCTBeHHOM pa3Bc,n:CHHH, KOTOPhIC MO)K­

HO HCnOJIbaOBaTb TaK)KC y aail:u;cB B cB050,n:HOil: npHpo'uc. 
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