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Abstract. The effect of the time of day, stratum of herbage and rainfall, on the availability and migration of third-

stage larvae (L3) of gastrointestinal nematodes parasitic in cattle on the pasture was assessed. Vegetation 

samples found at 30 and 70 cm distance from the cattle feces, from 3-8 cm and 3-15 cm height, were collected at 

sunrise, mid-day, mid-night and after rainfall on two different pastures (pasture A with compact grass and 

pasture B with less compact grass) from Satu-Mare county, Romania. The data on larval recoveries were 

analyzed for the effect of time, rainfall and type of pasture, and their interactions. Significant differences were 

found between the two pastures (p<0.0001), on pasture A with compact grass the number of larvae being higher 

(6554 larvae/kg green mass). The height of the grass (p=0.0017) and the rainfall (p<0.0001) also influenced the 

distribution of nematode larvae on the pastures: where the grass was taller the density of nematode larvae was 

lower and after rainfall the number of larvae increased significantly. No significant differences were detected for 

larval counts at different times of the day (pasture A – p=0.2254; pasture B – p=0.1283). The implications of 

these findings are discussed in terms of control strategies. 

 

Keywords: Larvae distribution; Time of day; Rainfall; Grass quality; Pastures. 

Received 07/03/2010. Accepted 08/06/2010. 

 

 

Introduction 

 

Factors affecting the epidemiology of infective 

gastrointestinal nematode larvae on pastures 

were studied throughout the world in order to 

determine the most appropriate measures to 

control these types of infections. Spread and 

survival of third-stage nematode larvae on 

pasture depends on many conditions, like: 

humidity, grass carpet quality, quantity and 

type of grass surrounding feces deposited on 

pasture (Fernandez et al., 2001; Şuteu, 2008). 

The survival capacity of parasitic forms on 

pastures is the key for understanding the 

epidemiology of infection of cattle and other 

ruminants (Cosoroabă et al., 2002). 

 

The main objective of this study was to assess 

the effect of circadian cycle, grassy carpet 

quality and humidity in the distribution and 

survival of infective cattle’s gastrointestinal 

nematode larvae on pastures from Satu-Mare 
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County, Romania, as a mitigating factor in the 

evaluation of chemo-prevention treatment and 

control of bovine gastrointestinal nematodes. 

 

Materials and methods 

 

The experiment was conducted during June-

August 2001, on two natural pastures: pasture A 

and pasture B from Satu-Mare county, Romania. 

In the summer, cattle graze with daily output in 

the morning and retreat in the evening. Pasture 

area was 15 hectares for pasture A and 10 

hectares for pasture B. We chose these two 

pastures for their different structure of 

vegetation cover. Pasture grass carpet of pasture 

A was compact, well structured and showed free, 

areas, not covered with vegetation. Sites of 

"refusal vegetation" from the previous year were 

also present on the pasture. Floristic composition 

of the grassland was represented mostly by 

Festuca rubra 60%, Poa pratensis 30% and 

Dactylis glomerata 10%. Grass height on this plot 

was in the range of 3-20 cm. The grassland on 

pasture B had also areas where vegetation was 

scarce or even missing, which represents about 

10% of the area, because this the pasture was 

less compact in grass carpet. Floristic 

composition consisted of Festuca rubra 50%, 

Lolium perenne 30% and  Poa pratensis 20%; and 

the height of the vegetation varied between 3 and 

15 cm. 

 

The local summer climate conditions were still 

favorable for lateral and vertical migration of 

larvae because after a long drought, it rained one 

week before, and the rain was quite strong, being 

able to break any crust formed on the feces. 

 

Grass samples were collected around feces (older 

than three weeks, within the time required for 

larvae to develop until the stage of infection – L3), 

in circular setting of four diametrically opposite 

points with respect to evaluation criteria 

described in table 1, at 30 and 70 cm distance 

from the cattle feces, from 3-8 cm and 3-15 cm 

heights. The samples were collected at sunrise (5 

am), mid-day (2 pm), mid-night (11 pm) and 

after rainfall, individually in plastic bags, 

identified and weighed. We used the sampling 

technique developed by Aumont et al. (1996). 

Each sample contained approximately 250 g of 

grass and post-harvest samples were processed 

immediately. 

 

 
Table 1. The sampling protocol for the evaluation of the distribution of nematode larvae on pastures 

 

Evaluation 

criteria 

Grass carpet quality Grass level Lateral distance 

of sampling  

Grass height 

I compact grass carpet small grass 30 cm 3 cm 

II compact grass carpet small grass 30 cm 8 cm 

III compact grass carpet small grass 70 cm 3 cm 

IV compact grass carpet small grass 70 cm 8 cm 

V compact grass carpet tall grass 30 cm 3 cm 

VI compact grass carpet tall grass 30 cm 15 cm 

VII compact grass carpet tall grass 70 cm 3 cm 

VIII compact grass carpet tall grass 70 cm 15 cm 

IX less compact grass carpet tall grass 30 cm 3 cm 

X less compact grass carpet small grass 30 cm 8 cm 

XI less compact grass carpet small grass 70 cm 3 cm 

XII less compact grass carpet small grass 70 cm 8 cm 

XIII less compact grass carpet tall grass 30 cm 3 cm 

XIV less compact grass carpet tall grass 30 cm 15 cm 

XV less compact grass carpet tall grass 70 cm 3 cm 

XVI less compact grass carpet tall grass 70 cm 15 cm 

 

 

From each pasture, 16 types of samples were 

taken, being combined differently. Samples were 

examined during the same day in the Laboratory 

of Parasitology from the State Department of 

Sanitary Veterinary and Food Safety Direction 

Satu-Mare, Romania. The grass samples were 

examined by the classic coprological Baermann 

method, calculating the number of gastrointestinal 

nematode larvae by the technique described by 

Euzéby (1992). Lung nematode larvae were 

excluded, and, on specific morphological 

characters the larvae were counted by a 
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stereomicroscope using a 200x magnification. 

Samples were examined as follows: grass was 

weighed (150 g) and cut with scissors into 4 cm 

long pieces and then placed in glass funnels with a 

diameter of 15 cm. Warm water (28-30°C) was 

poured over the grass and left in contact for 24 

hours. After the methodology developed by 

Euzéby (1992), we calculated the number of 

gastrointestinal nematodes larvae/kg green mass. 

 

All data was statistically analyzed using 

Statistica 9.0 software (StatSoft ®). 

 

Results 

 

The results obtained in this study are listed in 

table 2. Considering the first evaluation 

criterion (I), the origin of green mass from the 

studied pastures, after statistical analysis, we 

found significant differences in maximum 

levels of larvae in pasture contamination and 

the infective potential on pasture A and 

pasture B (p<0.0001). Also, the compactness of 

grass cover on these pastures had statistically 

significant influence on larval distribution (p = 

0.046; Pearson’s r = 0.9648). 

 

Therefore, more important for pasture 

contamination with infective larvae are the local 

factors related to vegetation and soil, than the 

general factors related to climate, precipitation, 

temperature. However, in pasture B we 

recorded a higher number of infective larvae 

compared to pasture A. 

 

 
Table 2. Number of L3 of cattle’s gastrointestinal nematode larvae/kg green mass obtained on pastures A and B (values are 

expressed as arithmetic means ± standard deviation) 

 

PASTURE A PASTURE B 
Evaluation 

criteria 5 am 11 pm 2 pm 
After 

rainfall 
5 am 11 pm 2 pm 

After 

rainfall 

I 
6554.1 

± 17 

6012.3 

± 19 

3575 

± 9 

6563.4 

± 17 

4527.6 

± 15 

4533.3 

± 16 

2549.1 

± 10 

5111.9 

± 15 

II 
4525.4 

± 17 

3611.4 

± 12 
- 

3625.1 

± 9 

1515.5 

± 6 

1012.7 

± 9 

565.5 

± 4 

3219.1 

± 13 

III 
1539.3 

± 9 

1109.1 

± 8 

573 

± 7 

1213.2 

± 5 

572.1 

± 4 

1211.4 

± 8 
- 

1257.5 

± 13 

IV 
525.9 

± 5 

566.2 

± 4 

513 

± 5 

541.5 

± 4 
- 

517.1 

± 4 
- 

525.7 

± 6 

V 
3620.6 

± 11 

3660.3 

± 11 

2525 

± 8 

4119.7 

± 11 

4017.3 

± 11 

3102.8 

± 13 

1042.1 

± 7 

4571.2 

± 15 

VI 
1092.7 

± 8 

522.1 

± 5 

545 

± 5 

1100.9 

± 7 
- - - 

1052.6 

± 8 

VII 
1111.8 

± 7 

595.5 

± 7 

519 

± 6 

999.7 

± 6 

512.4 

± 5 

525.5 

± 5 

495.3 

± 5 

1019.4 

± 7 

VIII - - - - - - - - 

IX 
2519.5 

± 12 

2979.6 

± 13 

491 

± 4 

2611.5 

± 11 

2712.8 

± 7 

2696.9 

± 12 
- 

2011.3 

± 10 

X 
611.2 

± 7 

599.4 

± 6 
- 

515.8 

± 5 
- 

507.6 

± 7 
- 

1072.8 

± 9 

XI 
1122.1 

± 13 

1075.1 

± 9 
- 

998.2 

± 7 

950.9 

± 6 

975.3 

± 8 
- 

991.9 

± 8 

XII - 
555.3 

± 7 
- 

491.3 

± 4 

515.2 

± 4 

541.5 

± 5 
- 

532.5 

± 6 

XIII 
2573.6 

± 15 

1113.7 

± 9 

1591 

± 10 

2093.6 

± 10 

1122.7 

± 8 

612.8 

± 6 

591.7 

± 3 

1602.4 

± 10 

XIV - - - 
471.9 

± 5 

516.1 

± 5 
- - - 

XV - 
612.2 

± 8 

634 

± 7 

639.7 

± 7 

577.3 

± 5 
- - 

617.1 

± 6 

XVI 
- 

 
- - - - - - - 

Mean 1595 1376 685.4 1624 1096 1015 327.7 1474 

STD 1882 1743 1032 1794 1430 1314 627.3 1550 

p 0.0007 0.0199 
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If we consider the grass quality (density and 

height), we found that the number of infective 

nematode larvae was higher where the two 

conditions were present: good carpet density 

and smaller size of grass, compared to areas 

with a low compactness of grass carpet and 

taller grass. Where the grass was very tall and 

the carpet was less compact, we counted the 

smallest number of larvae/kg green mass. 

 

Therefore, the degree of pollution of pastures 

with infective larvae is dependent on grass 

height as shown in our study; if the grass was 

even smaller the number of larvae/kg of green 

mass is higher. Therefore, increased waist wire 

grass density decreases larvae/kg of green 

mass (p = 0.0017; Spaerman’s r = 0.7179). 

 

As for the time of the day, between the 

sampling at sunrise and mid-night we found 

some differences in larval counts, but not 

statistically significant. It seems that in these 

two times of day we meet the same favorable 

conditions for both lateral and vertical 

migration of larvae. 

 

Comparing the results with the mid-day 

sampling we noticed differences, materializing 

into a lower degree of pasture contamination 

and a potential lower contamination of the 

pasture, compared with the sunrise harvest. 

The largest number of infective larvae on grass 

is in early morning or late night, and lowest 

during the day when animals are mostly 

grazing on the pasture. However, after 

statistical analysis, there was no significant 

correlation between larvae distribution and the 

time of the day (pasture A – p=0.2254; pasture 

B – p=0.1283). 

 

Concerning the capacity of lateral migration of 

nematode larvae, we noticed that this is 

relatively low, with very few larvae at 70 cm 

from feces; however their distribution can be 

enhanced by the rain. In the absence of rainfall, 

larvae cannot migrate due desiccation and 

crust formation on the feces. 

 

It is also apparent that on the pastures with 

high grass, the lateral migration of nematode 

larvae in full sunlight was enhanced by grass 

height by preventing water evaporation, 

especially in sites where the grass carpet was 

compact. 

 

As for the rain, in our study we found that it 

had positive influence on the number of larvae 

of nematodes on both pastures (p<0.0001). 

 

Discussions 

 

The degree of vertical migration of 

gastrointestinal nematode larvae revealed in 

our study confirms other data from literature 

in that during early morning and late night we 

found higher number of larvae migrating 

vertically, but without any significant influence 

of this factor in the degree of pollution of 

pasture. Krecek et al. (1991; 1992) conducted a 

study to determine the effect of time of day, 

season and height of grass in the distribution of 

larvae of Haemonchus contortus and H. placei, 

on South African soil, finding significant 

differences (p<0.05) in the season and grass 

height, but the time of day had no influence in 

the distribution of larvae, results similar to 

ours. 

 

It generally appears that our data on 

distribution of larvae on pasture, their lateral 

and vertical migration and the height of grass 

is mostly similar to the results also found by 

other authors (Boom and Sheath, 2008; 

Amaradasa et al., 2010). 

 

Our study shows that the quality and height of 

grass carpet play a major role in the distribution 

and survival of infective nematode larvae on 

pastures in Satu-Mare county. The highest 

number of larvae occurred on grass of 3 cm 

height at 30 cm lateral distance of feces (6554 

larvae/kg green mass), while at 15 cm high and 

30 cm lateral distance we could not detect any 

larvae. 

 

Of the two types of vegetation types studied, 

larvae were detected where the grass carpet 

was compact. Similar results were obtained by 

Amaradasa et al. (2010), which demonstrated 

that the grass carpet structure has influence on 

survival and distribution of nematode larvae 

on pastures. After Şuteu (2008), the mortality 

rate of larvae (L3) in different biotopes varies 

due to interactions between abiotic and biotic 
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factors, particularly temperature and humidity 

limiting the distribution of larvae. 

 

Rocha et al. (2008) have shown that during the 

rainy season, nematode larvae are in higher 

concentration on the pastures, our results 

highlighting the same issue. 

 

In conclusion, changes in local climate factors 

influence the survival or destruction of 

infective gastrointestinal nematode larvae. The 

understanding of the influence of microclimate 

factors in the epidemiology of cattle 

gastrointestinal nematode infection, on farms 

and through the years, is significant for to 

elaborating a rational control program of 

parasitological surveillance in these ruminants. 

Changes in local climate factors are influencing 

the survival or destruction of infected larvae of 

gastrointestinal nematodes. 
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