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Key external stakeholders:
Organic dairy farmers, grassland farmers, advisors, organic milk processors

Practical implications for stakeholders:
It is possible to substantially lower the cost of producing organic milk during the winter by grazing cows
throughout the winter on grass/white clover swards. This practice had no impact on milk yields per cow, the
processing characteristics of the milk or on N losses to ground water.

Main results:
 Producing milk by grazing cows over the winter at low stocking density (1.2 cows/ha) had no effect

on milk output per cow, milk composition and the processing characteristics of the milk but
substantially lowered the cost offering Irish dairy producers a viable option to produce organic milk
during the winter months when a premium price is paid for the milk.

 Trampling in winter resulted in less of a reduction in pre-grazing herbage yield than trampling in
spring due to lower soil surface deformation and longer recovery periods. Grazing during the winter
resulted in significant increases in clover content, herbage production and N-fixation estimates. The
results show that grazing during the winter can increase clover content, BNF and herbage production
and is therefore a useful management tool for maintaining or increasing clover contents of swards.

 A 42-day rotation with a low defoliation height (2.7 to 3.5 cm) during the autumn and early winter
gave the most desirable results in terms of herbage yield and white clover stolon mass in the
following spring/summer.

 Grazing over the winter period on this site had no effect on N losses to groundwater due to high
natural buffering capacity of the soils associated with heavy texture, high SOC, high soil pH,
anaerobic conditions and presence of shallow groundwater. Mean concentrations of DON, NH4-N,
NO2-N and NO3-N were 2.16, 0.35, 0.01 and 0.37 mg L

−1
respectively.

Opportunity / Benefit:
 It is possible to substantially lower the cost of producing organic milk during the winter by grazing

cows throughout the winter on grass/white clover swards. This practice had no impact on milk yields
per cow, the processing characteristics of the milk or on N losses to ground water.

Collaborating Institutions:
Waterford Institute of Technology (WIT).

Productivity of clover-based
grassland under organic
management and nitrate
losses to ground water
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1. Project background:
 Ireland is a net importer of organic dairy products at processing and retail levels. This contrasts

sharply with conventional dairy production where approximately 80% of Irish products are
exported. In Ireland, a premium price is paid for milk produced on organic dairy farms if 50% of the
milk is supplied during the autumn and winter (September to March). Grazing cows on clover-
based grassland is a key component of profitable organic milk production. Ireland’s climate is
conducive to production from clover swards over a long growing season. Organic systems of
production operate at low stocking densities compared with conventional systems. Low stocking
rates offer the potential to extend the grazing season throughout the autumn, winter and early
spring with the potential to substantially lower the cost of feed for organic winter milk production.
This project aimed at substantially lowering the cost of feed for organic winter milk production by
supplying a large proportion (>50%) of the diet from grazed grass-clover during autumn and
winter.

2. Questions addressed by the project:
 The objective of task 1 was to investigate the productivity of white clover-based grassland under

different management regimes for dairy production including a system where a large proportion
(>50%) of the diet during the autumn and winter was grazed grass-clover swards.

 The objective of task 2 was to investigate the effects of grazing interval and post-grazing height
during the autumn on herbage accumulation during the autumn, winter and following spring and to
investigate trampling by dairy cows on soil properties and herbage production within this winter-
grazing system on a soil with impeded drainage.

 Grazing during the winter, albeit at low stocking rates, carries the risk of losses of nitrate to
groundwater. The objective of task 3 was to measure the impacts of this dairy production system
involving grazing over the winter on nitrate losses to groundwater compared with more
conventional systems on a poorly drained clay-loam soil with a high natural attenuation capacity.

3. The experimental studies:
 Fifty four primi- and multi-parous Holstein-Friesian dairy cows were used in a one factor experiment

with 3 systems and repeated over two lactations (2008/09 and 2009/10). The three systems
compared had: (i) a mean calving date of 17 February, stocking density of 2.15 dairy cows ha

-1
,

receiving 90 kg ha
-1

of annual fertilizer N input; (ii) a mean calving date of 17 February, stocking
density of 1.6 dairy cows ha

-1
, receiving no fertilizer N input and (iii) a mean calving date of 16 April,

stocking density of 1.6 dairy cows ha
-1

between calving and 1 September and stocking density of 1.2
dairy cows ha

-1
between 1 September until dry-off in early February, receiving no fertilizer N input.

 The effects of defoliation interval (INT: 21, 42, 56 or 84-days), defoliation height (DH: 2.7, 3.6, 5.3 or
6.0 cm) and final defoliation (closing) date (FIN: 23 September, 4 November or 16 December) on
herbage production in a grass-clover sward were studied. Treatments were only imposed between
July and December 2008, with all plots under a common management in the following March to June
2009.

 A dense network of shallow groundwater piezometers was installed to determine groundwater flow
direction and N spatial and temporal variation. Estimated vertical travel times through the
unsaturated zone allowed the correlation of management with groundwater N within a short space of
time.

4. Main results:
 Producing milk by grazing cows over the winter at low stocking density (1.2 cows/ha) had no effect



3

Technology Updates Animal & Grassland Research and Innovation

James Humphreys Email: james.humphreys@teagasc.ieContact
http://www.teagasc.ie/publications/

on milk output per cow, milk composition and the processing characteristics of the milk but
substantially lowered the cost offering Irish dairy producers a viable option to produce organic milk
during the winter months when a premium price is paid for the milk.

 Trampling in winter resulted in less of a reduction in pre-grazing herbage yield than trampling in
spring due to lower soil surface deformation and longer recovery periods. Grazing during the winter
resulted in significant increases in clover content, herbage production and N-fixation estimates. The
results show that grazing during the winter can increase clover content, BNF and herbage production
and is therefore a useful management tool for maintaining or increasing clover contents of swards.

 A 42-day rotation with a low defoliation height (2.7 to 3.5 cm) during the autumn and early winter
gave the most desirable results in terms of herbage yield and white clover stolon mass in the
following spring/summer.

 Grazing over the winter period on this site had no effect on N losses to groundwater due to high
natural buffering capacity of the soils associated with heavy texture, high SOC, high soil pH,
anaerobic conditions and presence of shallow groundwater. Mean concentrations of DON, NH4-N,
NO2-N and NO3-N were 2.16, 0.35, 0.01 and 0.37 mg L

−1
respectively.

5. Opportunity/Benefit:
It is possible to substantially lower the cost of producing organic milk during the winter by grazing cows
throughout the winter on grass/white clover swards. This practice had no impact on milk yields per cow,
the processing characteristics of the milk or on N losses to ground water.
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