
  

  
Risk of gastrointestinal nematodes infection during the first grazing 

season of dairy calves raised by nurse cows in organic farms 
 

Introduction 
The rearing of dairy calves with nurse cows has been implemented by farmers and is increasingly widespread 
in the West part of France, particularly in organic farms. This technique is perfectly suited to highly grassy 
systems on organic farms where calves have a long first grazing season with their nurse. Infections by 
gastrointestinal nematodes (GIN) are very common in grazing cattle in temperate regions. Among GIN 
species, Ostertagia ostertagi is the most pathogenic and is responsible for production losses, or even 
diarrhea in naïve first grazing season cattle (Ploeger and Kloosterman 1993). No study is available on the 
dairy calves/nurse cows system on pasture; thus, the objective of our study was to assess the impact of such 
a management on the GIN infection of calves. 

Focus on gastrointestinal strongyles in grazing calves  
The Ostertagia ostertagi cycle consists of two phases (fig. 1): a free (external) phase in pasture during which 
eggs excreted in the faeces evolve into the infective L3 larval stage, and a parasitic (internal) phase in cattle 
during which L3 larvae ingested by the bovine evolve into adult worms in the abomasum. The duration of 
the external phase is strongly influenced by temperature (5-7 days at 22-25°C). The internal phase lasts on 
average 21 days during the grazing period, but it can be lengthened in winter by the phenomenon of 
hypobiosis: the larvae become encysted in the wall of the abomasum and do not resume their development 
until the beginning of the following spring.  

 

Figure 1. BIological cycle of Ostertagia ostertagi, increased infection pressure for a group of young non-immune cattle and 
components of the parasitic risk related to digestive worms (LG = larval generation=1 full cycle including internal and external 
phases) 

Six to ten months of contact with the infective larvae is necessary for immunity to develop gradually in cattle. 
This immunity, usually acquired during the second grazing season, does not prevent the infestation, but limit 
the worm burden. 
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The parasitic risk associated with GIN is the likelihood that the infestation will result in growth retardation 
or even diarrhea. This risk will be greater if animals have no or incomplete immunity and graze on paddocks 
with high L3 (high infestation pressure) contamination. In a group of non-immune heifers, the parasite risk 
increases during the grazing season. Indeed, parasite cycles follow one another and generate several larval 
generations (GL) on the pasture: GL1 when the first cycle of the year is completed, then GL2 at the end of 
the second cycle, then GL3, etc. From one parasite cycle to the next, the size of the larval population on the 
paddocks increases and the infestation pressure increases (fig. 1).  

Study design 
Our study sample included 38 groups of calves reared with nurse cows 
from 30 organics dairy farms located in the northwest of France (464 
calves and 204 nurse cows in total). These calves were mainly cross-
bred (83%). The number of calf per group varied from 2 to 39 (average 
12.2) and the number of nurses per group varied from 1 to 18 (average 
5.4), with a mean ratio of 2.6 calves per nurse. Only 17 calves (3%) 
were treated with anthelmintics during the grazing season.  

Each farm was visited twice. The first visit in August 2018 aimed at 
collecting all the information regarding the rearing and grazing management practices (period of birth, dates 
of turnout, weaning and housing, number of paddocks used, time spent on each paddock…). The second visit 
occurred at the end of the grazing season (from the end of October 2018 to mid-January 2019) to collect 
blood and faecal samples for each calf.  

The number of GIN eggs per gram of faeces (epg) was determined in each faecal sample (Mini-FLOTAC 
technique with a sensitivity of 10 epg) (Cringoli et al. 2017). The mean egg output and the % of calves 
shedding more than 100 epg was calculated in each group. This % was categorized in two classes according 
the median value. Individual serum pepsinogen concentrations were determined according to Kerboeuf et 
al. (2002), and expressed as units of tyrosine (U Tyr). The serum pepsinogen level is an indicator of 
abomasum mucosa damage and a predictor of the number of abomasal worms at the end of the grazing 
season. The mean pepsinogen level was calculated in each group and was categorized in two classes 
according to the threshold 1.5 UTyr which is closed to the limit of 2.0 indicating type I ostertagiosis (Kerboeuf 
et al. 2002). 
Table 1. Benchmarks for interpreting the 3 indicators in first season grazing heifers (opg: eggs per gram of feces). 

 
To estimate in each group the pasture infectivity level, i.e. the level of GIN infective larvae on pasture, a 
model was used (Parasit’Sim) (Chauvin et al. 2009). The pasture infectivity was modeled by calculating the 
number of biological Ostertagia cycles (= Larval Generation) realized since turnout on each paddock, taking 
into account local daily average temperatures (nearest station to the farm) and the grazing management 
practices described for each group. As each biological cycle produces a new Ostertagia larval generation (LG) 
on pastures, this model could simulate the maximal number of LG met by the animals since turnout (LG1, 
LG2, etc…). 

Description of the grazing management indicators 
32 groups were composed of calves mainly born in Spring and 6 groups of calves born in Autumn. Thus, 
turnout took place from the end of February to the beginning of October, at the age of 44 days on average 
(0-195 days). The mean duration of the grazing season was 195 days (70-302 days). Calves were mainly 
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Figure 2. Geographical distribution of 
the farms included in the study 



weaned at housing, except in 5 groups where the weaning took place during the grazing season (from May 
to October) with a post-weaning grazing period without nurse cows afterwards. 

Grazing management practices did not differ according to the calving season. Continuous grazing was used 
for only 3 groups whereas 14 groups grazed on successive paddocks without return and 21 groups were 
conducted on rotational grazing. 

Thus, the majority of the dairy calves raised with nurse cows had a long first grazing season and a turnout at 
an early age compared to conventional system where heifers graze alone (Merlin et al. 2016). This could 
clearly increase the risk of higher gastrointestinal nematodes infection on pasture. Since weaning was carried 
out in most cases during the winter season indoors, most calves were with nurse cows throughout their first 
grazing season. 

Description of parasitic indicators 
By modelling the grazing management using Parasit'sim, two-thirds of the groups (26 /38 groups) met at 
least the 4th larval generation during their first grazing season which is normally considered as a high risk 
situation (Chauvin et al., 2009; Merlin et al., 2017).  

However, the average values per group of serum pepsinogen were low (1.12 U Tyr) compared to other 
studies of dairy heifers in the first grazing season in organic or conventional farms: 2.4 U Tyr and 2.0 U Tyr 
respectively (Merlin et al. 2018). This value was below the threshold of 1.5 U Tyr for 26 batches (70% of the 
batches) and the other values did not exceed 2.5 U Tyr. It was strongly associated with pasture infectivity: 
the higher the number of larval generations the higher the pepsinogen levels (odds ratio = 13.4), although it 
is quite unexpected to observe 14 batches displaying low pepsinogen levels despite a pasture infectivity ≥4 
(Table 2). 
Table 2: Distribution of study batches according to the maximum number of larval generations encountered on the grazed 
paddocks and according to their pepsinogen value.  

 
Lastly, the average egg excreted per batch was medium (130 +/ 125). The percentage of animals that 
excreted more than 100 epg was on average 38% animals per batch with a median of 36% animals. Only 9 
calves excreted more than 500 epg. This egg excretion level is in the lower range of what was observed in 
other studies in suckler or dairy herds  (Shaw et al. 1997; O’Shaughnessy et al. 2015). 

Hypothesis of a dilution effect related to cow-calf grazing system on the parasite dynamics 
EPG and pepsinogen values measured in our study indicated a low GIN infection when calves are reared with 
nurse cows. However, the estimation of the number of larval generations on the paddocks indicated a high 
grass infectivity according Parasit’Sim. Globally, our results suggest that the presence of the nurses could 
have a diluting effect on the parasitic risk to the calves.  

Nurses cows, that have acquired immunity against GIN, would ingest large number of larvae from the pasture 
but would excrete only small amounts of eggs. They would therefore have a kind of sanitizing effect on the 
paddocks. In addition, since the calves are not weaned, they drink milk from the nurse's udder, thus ingesting 
less grass and would therefore be less exposed to the larvae present in the paddock. On the other hand, 
ingestion of milk by calves during the grazing period could have an adverse effect on parasite infection as it 
has been demonstrated in lambs with O. circumcincta (Zeng et al., 2001). 

Low risk Medium risk High risk

Maximum number of larval 
generations on pasture LG0 LG1 LG2 LG3 LG4 LG5 LG6 LG7

Number of batches 1 2 5 4 11 6 7 2
Number of batches with 
pepsinogen <1.5 U Tyr 12 14    

Number of batches with 
pepsinogen ≥ 1.5 U Tyr 0 12



 
Figure 3. Hypothesis to explain the low GIN infestation in calves with nurse cows 

This study is still on going. The calves will be followed during their second year of grazing, after weaning, to 
assess the level of GIN infection and more widely the influence of this innovative rearing practice on animal 
health and performance.  
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