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ABSTRACT

The aim of the present study was to examine the role of the size groups in the populations of 
the  terrestrial  gastropods  Helicella  obvia  on the circulation of the protostrongylid nematodes in 
pastures of sheep and goats. Two pastures in the region of Stara Zagora were studied. We examined H. 
obvia infection in 796 specimens. Snails were grouped in six size classes on the basis of the diameter 
of  the  shell  (2-4,  4-6,  6-8,  8-10,  10-12  and  12-15  mm).  The  size  structure  of  populations  was 
characterized by the relative abundance of the size classes. We observed that H. obvia of the same age 
(that is same generation) were prevalent among the isolated nematode population. The prevalence, the 
mean abundance and mean intensity showed a gradual increase from snails with diameter of shell 2-4 
mm to those with diameter of shell 10-12 mm. Therefore, adult snails had more important role in the 
circulation of protostrongylids than juvenile snails.
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INTRODUCTION

The  nematodes  of  the  family 
Protostrongylidae  Leiper,  1926  are  parasites 
on a wide range of various domestic and wild 
herbivorous mammals (Schultz and Gvozdev, 
1970,  1972;  Boev,  1975,  1976;  Anderson, 
1978,  2000;  Schmidt  and  Roberts,  1986; 
Vasilev et al.,  1986; Kamburov et al.,  1994) 1

 

In  Bulgaria,  5  species  of  this  group  are 
known  to  infect  goats  and  sheep.  The  life 
cycle of protostrongylids involve land snails 
as  intermediate  hosts.  In  snails,  nematodes 
develop  to  the  third  larval  stage,  which  is 
infective for final hosts. 

Two  basic  approaches  are  used  in 
the  study  of  intermediate  hosts  of 
protostrongylids. The first one is directed 
at  examining  the  natural  infections  in 
snails.  The  second  one  involves 
experimental  characterisation  of  the 
susceptibility of snail species to infection 
with protostrongylid larvae. 

Some general patterns can be outlined 

1 Correspondence to: Dian Georgiev,  
AgriculturalFfaculty, Trakia University, Stara 
Zagora 6000, E-mail Mihaylov@uni-sz.bg

relative  to  the  participation  of  various 
gastropod  species  in  the  life  cycles  of 
protostrongylids  from  sheep  and  goats. 
Among biological peculiarities of snails, their 
activity  is  essential  for  the  protostrongylid 
infections  (Trushin,  1973а;  Cabaret,  1981). 
The  involvement  of  various  snail  species  in 
the  transmission  of  protostrongylids  is  also 
believed  to  depend  on  the  duration  of  life 
cycle of molluscs (Cabaret, 1984).

According  to  Cabaret  (1984),  the  age 
structure  is  probably  the  most  important 
among  the  population  characteristics  of  the 
intermediate  host,  as  the  infection  of  adult 
snails  is  usually  higher  than  that  in  young 
ones.  This  suggestion  is  supported  by  the 
observation  that  the  abundance  of 
protostrongylid larvae was 4-10 times lower 
in juvenile than in adult snails in 3 gastropod 
species  in  Tunisia  (Lahmar  et  al.,  1990). 
Similar conclusions were achieved in France 
on Cepaea sp.: adults were considerably more 
infected  than  young  snails  (0.957±0.02  vs 
0.053±0.015  larvae  /  individual,  Cabaret  et 
al., 1983). 

With  this  background  knowledge  of 
the nematode and its life cycle, we aim to 
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go further in the present study, to examine 
the  role  of  the  size  groups in  populations 
of  Helicella  obvia  in  the  circulation  of 
protostrongylid nematodes in sheep and goat 
pastures in Stara Zagora.

MATERIAL AND METHODS

The  dynamics  of  the  size  structure  of 
Helicella obvia  and the infection parameters 
of  the  size  groups  were  examined  in  two 
pastures  in  South  Bulgaria,  these  at  the 
villages of Oryakhovitsa and Rakitnitsa. The 
pastures were selected on the basis of several 
criteria: high density of the intermediate host 
H.  obvia,  presence  of  the  complex  of  all 
protostrongylid  species  occurring  in  the 
region  and  high  parameters  of  infection 
recorded in the course of our previous study 
(Georgiev et al., 2003). At each monthly visit 
in  both  experimental  areas,  15  primary 
samples  were  collected.  The  monthly 
sampling  of  each  pasture  was  performed 
within a day during the second ten days of the 
respective  month.  The  day  of  the  visit  was 
chosen to be a rainy one (if possible) or after 
a  rainy  one.  In  warm  months  (May  – 

October), the collections were done between 
7.00 a.m. and 9.00 a.m. 

The  sampling  was  done  by  a 
modification  of  the  method  of  Gilyarov 
(1987). Briefly, a square frame with a side of 
0.5  m  (area  of  0.25  m2)  was  used  for 
collection of 15 primary samples  from each 
pasture.  During  collection,  the  snail 
specimens  were  stored  in  separate  labelled 
plastic boxes with ventilation openings. 

The  snails  from  each  sample  were 
divided  into  size  groups  according  to  shell 
diameter  at  a  1 mm step.  The shell  of  each 
snail was removed and it was studied between 
heavy glasses. The larvae of protostrongylids 
were  found  in  the  musculature  of  the  leg. 
They  were  isolated  mechanically  or  after  a 
digestion with trypsin solution. The statistical 
analysis  was  performed  by  Kruskal-Wallis 
Test (Sokal and Rolf, 1995).

RESULTS AND DISCUSSION

The size groups of H. obvia were arranged in 
six  size  classes  according  to  their  shell 
diameters: Class 1: 2-4 mm, Class 2: 4-6 mm, 
Class 3: 6-8 mm, Class 4: 8-10 mm, Class 5: 
10-12 mm and Class 6: 12-15 mm (Table 1).

Table 1. Seasonal dynamics of the size structure of Helicella obvia measured by the relative abundance (%) 
of the size classes on the pastures of the villages Oryakhovitsa and Rakitnitsa.

Size classes Months

No Diameter of 
shell (mm) April May June July August September October Nove

mber
Oryakhovitsa
1 2-4 14.1 3.2 - - - - - -
2 4-6 49.3 12.8 1.3 4.5 5.1 - - -
3 6-8 29.6 16.0 21.8 10.4 13.6 3.6 - -
4 8-10 7.0 35.0 20.5 34.3 37.3 37.3 - 8.3
5 10-12 - 30.9 44.9 40.3 28.8 33.7 57.1 25.0
6 12-15 - 2.1 11.5 10.5 15.2 25.4 42.9 66.7
Rakitnitsa
1 2-4 60.0 13.7 3.8 - - - - -
2 4-6 37.8 47.1 7.8 3.4 - - 3.6 -
3 6-8 2.2 25.5 32.5 24.1 - - - -
4 8-10 - 13.7 33.8 20.7 - 6.2 14.3 -
5 10-12 - - 20.8 41.5 75.0 68.8 60.7 50.0
6 12-15 - - 1.3 10.3 25.0 25.0 21.4 50.0

The  study  showed  that  the  predominant 
proportion  among  populations  of  H.  obvia 
was that of the same age. The snails from the 
small  size  groups  appeared  in  spring.  They 
were  absent  during  the  late  summer  and 
autumn months, which indicated the presence 
of  one  generation  per  year.  The  small  size 
classes  (Classes 1-3, with shell diameter < 8 
mm)  prevailed  in  the  population  at  the 
Oryakhovitsa pasture in April and on that of 

Rakitnitsa in April and May only. During the 
other  months  to  the  end  of  the  year,  the 
participation  of  snails  from  the  small  size 
groups  was  either  insignificant  (as  was  the 
case in October on the Rakitnitsa pasture) or 
they  were  totally  absent  in  the  samples 
examined (Table 1). At the same time, snails 
from the big size groups (shell diameters > 8 
mm) did not  participate  or  had insignificant 
participation  in  the  population  structure  in 
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April. They prevailed in the age structure of 
snail populations from May or June onward in 

the  Oryakhovitsa  and  Rakitnitsa  pastures, 
respectively.

Table 2. Parameters of protostrongylids infection of the size classes of H. obvia in the pastures of 
Oryakhovitsa and Rakitnitsa.

Parameters of infection Size classes
1
2-4 mm

2
4-6 mm

3
6-8 mm

4
8-10 mm

5
10-12 mm

6
12-15 mm

K-W

Oryakhovitsa
Sample size 13 54 71 131 155 68
Prevalence (%) 15.4 14.8 25.4 34.4 45.8 30.9
Mean abundance 0.15±0.4 0.37±1.1 0.92±2.4 1.56±4.7 2.50±6.4 2.07±4.6 H=37.32, **
Dispersion/mean ratio 0.92 3.19 6.04 14.13 16.34 10.44
Mean intensity 1 2.50±1.7 3.61±3.5 4.53±7.2 5.45±8.6 6.71±6.3 H=17.16, *
Rakitnitsa
Sample size 36 49 46 45 97 31
Prevalence (%) 22.2 12.2 15.2 26.7 34.0 29.0
Mean abundance 0.31±0.6 0.31±1.1 0.22±0.6 1.38±6.6 0.84±1.7 0.74±2.2 NS
Dispersion/mean ratio 1.24 4.05 1.58 31.0 3.60 6.60
Mean intensity 1.38±0.5 2.50±2.4 1.43±0.8 5.17±12.3 2.45±2.2 2.56±3.6 NS

NS – no statistically significant differences, * - p<0.05, ** - p<0.001.

Larvae  of  Muellerius  capillaris,  
Neostrongylus linearis, Cystocaulus ocreatus  
and  Protostrongylus  sp. were detected in the 
snails studied. The prevalence and the mean 
abundance  of  protostrongylids  varied 

between 7.0% and 67.6% and between 0.15 
and  3.54  larvae  /  snail,  respectively.  The 
parameters  of  infection  for  the  various  size 
classes are presented on Table 2.
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Figure 1: Prevalence of protostrongylid larvae in the size classes of Helicella obvia.

On both pastures, snails of H. оbvia belonging 
to size classes 4 and 5 were most numerous. 
For  the  Oryakhovitsa  pasture,  the  values  of 
the mean abundance and the mean intensity of 
protostrongylids  according  to  size  groups 

were statistically significant. The prevalence, 
mean abundance and mean intensity (Figure 
1, 2) showed a gradual increase from Class 2 
(diameter  of  shell  4-6  mm)  to  Class  5 
(diameter of shell 10-12 mm).
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Figure 2: Mean abundance of protostrongylid larvae in the size classes of Helicella obvia
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Figure 3. Variance / mean ratio for the abundance of protostrongylid larvae in the size classes of Helicella  
obvia
These parameters were with lower values in 
size class 6 compared to the preceding one. A 

similar  change  was  observed  in  the 
variance/mean  ratio  of  the  abundance  as  a 
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measure of the aggregation of the distribution 
(Figure 3.).  These  data  confirm the  general 
rule  suggested  by  Cabaret  (1984)  that  the 
adult  snails  are  more  infected  than  young 
ones.

While  the  parameters  of  infection  of 
the  various  size  classes  showed  significant 
differences for the Oryakhovitsa pasture, such 
variations  were  not  observed  for  the 
Rakitnitsa  pasture.  This  is  the  reason  for 
interpreting the data about the latter pasture as 
rather  relative.  As  the  parameters  of  host 
populations  on  both  pastures  were  very 
similar,  the  probable  cause  for  observed 
differences  should  be  sought  in  the  lower 
parameters  of  infection  on  the  Rakitnitsa 
pasture.

CONCLUSION

On both  pastures  studied  during  the  period 
April  –  November,  nematodes  belonging  to 
the same generation represent the populations 
of  Helicella  obvia.  In  general,  the  infection 
increases in direction from small size classes 
to large size classes of intermediate hosts. The 
increase  of  the  parameters  of  infection  in 
large  size  classes  is  probably  due  to  the 
accumulation  of  larvae  in  the  hosts  parallel 
with the process of the increase of their size 
and  biomass.  These  results  confirm  the 
opinion  of  Cabaret  (1984b)  that  the  higher 
infection  of  adult  vs  juvenile  gastropod 
intermediate  hosts  could  be  assumed  as  a 
general  rule  of  the  infections  of  land  snails 
with protostrongylids.
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