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Abstract 

 

In this experiment, we have studied whether cutting pastures in autumn affects the mineral N 

content in the soil profile. These results were compared with N soil content after grazing. The 

intention was to evaluate whether this may reduce the risk of N leaching. Twenty-seven 

parcels with an intensive, mixed management were selected in 2010-2012. Two cutting 

frequencies were applied: a single cut in October (n=27) or a cut in September and in October 

(n=15). Cutting in October instead of grazing resulted in a significant decrease in NH4-N 

content in the 0-30 cm soil layer in October and November and a significant decrease in total 

mineral N content in the 0-30 cm soil layer in November. NO3-N, which is sensitive to 

leaching, was not significantly influenced in this period. Cutting twice versus once had no 

significant effects on NO3-N, NH4-N, or mineral N content in the soil. 
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Introduction 

 

Dairy farming in Flanders, Belgium is intensive and farmers are allowed to apply 235 (245) 

kg Navailable e.ha
-1

.year
-1

 on grassland on sandy (non sandy) soils (Flemish Manure Decree). 

Included in this definition of fertilisation is slurry, chemical fertilisers and dung and urine 

deposited during grazing. The level of nitrate-N residue in the soil (0-90cm) at the end of the 

growing season is used as an indicator for the risk of nitrate-N leaching. The aim of the 

experiment was to study the effect of cutting in autumn in comparison with grazing to 

evaluate the effect on mineral N content (nitrate-N and ammonium-N) in the soil profile. Our 

intention was to evaluate whether the risk of N leaching could be reduced. 

 

Materials and methods 

 

The study was performed in Flanders on permanent grasslands dominated by perennial 

ryegrass (Lolium perenne L.). In this experiment, 27 parcels with mixed management from 

the beginning of the season until the end of August were selected on intensive dairy farms. 

Some pastures were followed during 2 or 3 years. Three pastures per soil texture – sand, 

sandy loam and clay- were examined per year. No slurry or chemical fertilisers were applied 

later than September 1
st
. The pastures were mainly grazed by dairy cows in production  - with 

supplementary feeding - or by heifers until October-November. Grazing time, animal type and  

number of animals grazing were recorded and N input from deposition of dung and urine was 

calculated (VLM, see below). In 2010 we set up 3 enclosures per pasture (4m x 8 m) to 

prevent grazing on that area for the rest of the growing season. In 2011 (9 parcels) and 2012 

(6 parcels) the enclosures had a larger area (6m x 8 m) and a strip of 1.4 m x 6 m was mown 

(pre-cut) within each enclosure because at that time of year, these plots could generate a large 

biomass and cutting would probably stimulate grass growth and N uptake. Within the 

enclosures, 1 (2010) or 2 (2011, 2012) strips (1.4m x 6 m = 8.4 m
2
) were mown in the middle 

of October. Dry matter yield of the grass was determined and herbage samples were analysed 

for N content to calculate the N export by the mown grass. Dry matter yield was not 



determined on the grazed area. At the end of the growing season around 15 November 1 

(2010) or 2 (2011, 2012) strips were cut within the enclosures (8.4 m
2
) to estimate the amount 

of N present in the grass. Within and outside the enclosures, soil was sampled 3 times: at the 

beginning of the experiment, in the middle of October at the time of cutting, and in the middle 

of November. In 2011 and 2012 soil samples were taken within the enclosures on the two 

strips, i.e. with and without a pre-cut. The soil sample outside the enclosures was taken near 

the enclosure to ensure that this soil had conditions at the beginning of the experiment similar 

to those within the enclosure. Samples were taken in 3 layers: 0-30 cm, 30-60 cm and 60-90 

cm, with 6 drillings (drilling density on the mown strip: 7 drillings per 10 m
2
). The sampling 

methodology was the same for each pasture and each time of sampling. The soil samples were 

analysed for NO3-N and NH4-N according to ISO 14256-2:2005. The nitrogen input by the 

grazing cattle was calculated by the number of grazing days and excretion figures from VLM 

(http://www.vlm.be/landtuinbouwers/mestbank/dierlijkeproductie/Berekeningvandenetto-

uitscheidingvanrunderen/Pages/default.aspx) 

 

Results and discussion 

 

Grazing cows excrete nitrogen on the pasture in a very heterogeneous way in space and time. 

The N efficiency is very low, especially during grazing in autumn. This makes it difficult to 

sample adequately and can help to explain the high variability in NO3-N and NH4-N 

concentrations in the soil between the 3 measurements per treatment and per sampling period 

within a pasture. As a result, a pairwise t-test was used on the average of the 3 measurements 

per  pasture in each sampling period to compare cutting without pre-cut with grazing (n=27) 

or to compare cutting with and without a pre-cut (n=15). 

Cutting versus grazing 

Please refer to Table 1 for relevant results. In September, the NO3-N, NH4-N and the mineral-

N concentration in the soil were the same (no significant differences)  inside (cutting) and 

outside (grazing)  the enclosures at the beginning of the experiment  for each layer (0-30cm, 

30-60cm, 60-90cm, 0-90cm). The total mineral N content in the 0-90 cm soil layer was on 

average 72 kg N.ha
-1

 and was composed of 49 kg.ha
-1

 NO3-N and 23 kg.ha
-1

 NH4-N. In the 

middle of October, on the cutting date, the only significant difference (P<0.05) was for the 

NH4-N concentration in the 0-30cm and 0-90 cm soil profiles. The NH4-N concentration  in 

these soil layers was higher for grazing than for cutting. No significant differences in NO3-N 

concentration were found between grazing (on average 43 kg.ha
-1 

in 0-90 cm soil) and cutting 

(on average 47 kg.ha
-1 

in 0-90 cm soil) in any of the soil layers. In mid-November, at the very 

end of the grazing season and at the end of the official monitoring period for soil sampling 

according to the Nitrate Directive (91/676 EU) in Flanders, only significant differences were 

found for the NH4-N content in the 0-30cm and 0-90cm soil layer and for the mineral-N 

content in the 0-30 soil layer. There were no significant differences in the NO3-N content in 

every soil layer between cutting and grazing. The average values in the 0-90cm layer were 

very close to the data at the beginning of the experiment (September): for grazing in 

September and November, 50 kg.ha
-1

 and 49 kg.ha
-1

, respectively; and for cutting in 

September and November, 51 kg.ha
-1

 and 48 kg.ha
-1

, respectively. For the total mineral-N 

content in the 0-90cm layer there was a tendency to higher N content for grazed pastures in 

November (81 kg N.ha
-1 

versus 73 kg N.ha
-1 

in September). A higher NO3-N concentration in 

the soil on the grazed area was expected because grazing intensity and consequently 

deposition of urine (N) on the pasture was high but very variable between the parcels, 

depending on stocking rate and number of grazing days. The average N deposition by the 

grazing cattle in the period September-November was 92 kg.ha
-1

 (± 50 kg N.ha
-1

). Export of 

N by grazing cattle was not estimated but the N export by cutting was on average 75 kg.ha
-1

( 

http://www.vlm.be/landtuinbouwers/mestbank/dierlijkeproductie/Berekeningvandenetto-uitscheidingvanrunderen/Pages/default.aspx
http://www.vlm.be/landtuinbouwers/mestbank/dierlijkeproductie/Berekeningvandenetto-uitscheidingvanrunderen/Pages/default.aspx


± 11 kg N.ha
-1

). In literature, a lower nitrate content in the soil (De Vliegher et al., 2004) or a 

lower mineral N content in the soil (Holshof and Willems, 2003) has been reported. 

A pre-cut or not in the beginning of September?  

There were no significant differences between a single cut in October and a cut in the 

beginning of September followed by a cut in October for NO3-N, NH4-N and the mineral-N 

content in every soil layer in October as well as in November. At the end of the growing 

season, the average NO3-N content and the mineral-N content in the 0-90cm layer was 36 

kg.ha
-1 

and 57 kg.ha
-1

 for one cut in October and 50 kg.ha
-1 

and 71 kg.ha
-1

 for a cut in the 

beginning of September followed by a cut in October. These differences were not significant, 

however. Cutting in September and October did result on average in an N export of 99 kg.ha
-

1
(± 48 kg.ha

-1
) and by cutting only in October, the average N export was 74 kg.ha

-1
(± 24 

kg.ha
-1

). Cutting twice resulted in an extra N export of 24 kg N.ha
-1

 (± 30 kg.ha
-1

). 

 

Conclusion 

 

In this experiment, cutting instead of grazing in the period September – November resulted in 

a significant decrease in NH4-N content in the 0-30 cm soil layer in October and November 

and a significant decrease in total mineral-N content in the 0-30 cm soil layer in November. 

NO3-N, which is sensitive to leaching, was not significantly affected in this period, which is 

in contrast with literature. Cutting twice had no significant effects on NO3-N, NH4-N and  

mineral N content in the soil in comparison with a single cut. 

 

Acknowledgements 

 

The research  has received funding from the European Community's Seventh Framework 

Programme (FP7/ 2007-2013) under the grant agreement n° FP7-244983 (MULTISWARD)" 

 

References 

 
De Vliegher A., Grunert O., Carlier L. 2003. Cutting or grazing in autumn: effect on grass yield, grass quality 

and soil nitrate content. Grassland Science in Europe 8, 157-159. 

Holshof G. and Willems J. 2004. The influence of earlier indoor confinement of livestock and the reduction of 

nitrogen fertilization on the amount of mineral N in the soil and nitrate concentration in the uppermost 

groundwater. WUR Animal Science Group, Praktijk Rapport Rundvee (in Dutch) 44, pp51 

 

Table 1. Mineral N content in the soil in September (start experiment), October and 

November under grazing and cutting (in the enclosures) on permanent grassland in Flanders  

 

Period Treatment Parcels 0-30 30-60 60-90 0-90 0-30 30-60 60-90 0-90 0-30 30-60 60-90 0-90

Sept. Grazing (G) 27 25 15 9 49 13 7 4 24 38 22 13 73

1 Cut (C) 27 23 16 9 48 13 5 5 23 36 21 14 71

P value ns ns ns ns ns ns ns ns ns ns ns ns

Oct. Grazing (G) 27 18 14 12 43 26 7 6 39 44 21 18 82

1 Cut (C) 27 16 16 16 47 14 5 5 23 30 21 21 71

P value ns ns ns ns 0.024* ns ns 0.049* ns ns ns ns

Nov. Grazing (G) 27 22 16 12 50 21 5 4 31 43 21 16 81

1 Cut (C) 27 19 17 15 51 12 5 4 21 31 22 19 72

P value ns ns ns ns 0.034* ns ns 0.038* 0.029* ns ns ns

*: P< 0.05     ns: not significant

Mineral N-content in the soil profile 0-90 cm

NO3-N kg.ha
-1

NH4-N kg.ha
-1

NO3-N + NH4-N kg.ha
-1

 


