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Abstract 
Deferred grazing is a common management practice 
in which pastures are rested from grazing between 
mid-spring and the end of summer/early autumn. 
It has been used to rejuvenate pastures and better 
manage the spring pasture surplus although its impact 
on farm profitability is unknown. FARMAX was 
used to determine the impact of deferred grazing on 
profitability of a beef and sheep hill country farm in 
north-western Waikato based on experimental data 
and likely management responses. The Base scenario 
modelled farm profitability assuming spring surplus in 
a typical year. When 15% of the farm was deferred and 
it was assumed that the increased grazing pressure on 
the rest of the farm led to greater control of the spring 
feed surplus and improved pasture quality, there was an 
increase in ewe performance and the number of lambs 
sold at target weight. Per head and total farm gross 
margins increased by 8%. Results demonstrate how 
the use of deferred grazing as a pasture management 
tool to increase resilience can also enhance livestock 
performance and profitability at the whole-farm level.

Keywords: FARMAX, gross margin, pasture fallow, 
pasture management 

Background
Resting pastures from grazing from mid-spring until 
the end of summer/early autumn (deferred grazing), 
is a practice that has been used to improve pasture 
persistence (e.g., Kemp et al. 2000). The timing is 
critical, as allowing the desirable species to produce 
seedheads both enables the pasture species to reseed 
and promotes new tillering from existing plants in the 
autumn after the deferred period (L’Huillier & Aislabie 
1988; Waller & Sale 2001). These benefits have been 
demonstrated for perennial ryegrass (Lolium perenne 
L.), cocksfoot (Dactylis glomerata L.) and other 
desirable perennial species in sheep, beef and dairy 
pastures in New Zealand and Australia (e.g., Mackay 
et al. 1991; McCallum et al. 1991; Dowling et al. 1996; 
Harris et al. 1999).

In the New Zealand pastoral sector, growth of pasture 
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is typically uneven across the year (e.g., Webby & 
Sheath 2000) and leads to large variations in pasture 
quality (Litherland et al. 2002). Hence, managing 
surplus pasture particularly during spring when there 
is an increase in stem and reproductive material is 
crucial so that pasture quality at a farm-scale can be 
maintained (Webby & Sheath 2000). When deferring, 
paddocks are removed from the grazing round in mid-
spring when pasture growth exceeds feed demand. 
This increases the stocking rate on the remainder of the 
farm so that grazing intensity is increased. It follows 
that increased grazing pressure will reduce stem and 
seedhead development so that the pasture contains 
a higher proportion of green leaf of greater pasture 
quality (Lambert et al. 2004).

As part of a Ministry for Primary Industries 
Sustainable Farming Fund (SFF) project, component 
research quantified the effect of deferred grazing on 
pasture resilience (i.e., recovery and regrowth after 
summer drought, Tozer et al. 2020a) but there is no 
published literature available on how this practice may 
affect profitability at a farm-scale on sheep and beef 
hill country farms. A whole-farm analysis is required 
to integrate the multiple impacts of deferred grazing 
on the farm system. These include the positive impacts 
of deferred grazing on the pasture performance of the 
deferred paddocks after the deferred period and on 
pasture quality on the remainder of the farm, and the 
negative impact on pasture growth and nutritive value 
of the deferred paddocks during the deferred period. To 
this end, the model FARMAX was used to determine the 
impacts of deferred grazing on livestock performance 
and whole-farm profitability. The hypothesis tested 
was that deferred grazing would increase livestock 
performance and profitability at the farm-scale.

Approach
Farm description
The case study farm, Otorohaea, is situated near 
Waingaro in north-western Waikato. The farm is 660 
ha with an effective (grazable) area of 570 ha that 
comprises 91, 262, and 217 ha of rolling country (0-
15o slope), hill country (15-25o) and hard hill country 
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(>25o), respectively. The average annual rainfall is 1300 
mm, with most rain falling in winter and spring and the 
least rain falling between late summer and mid-autumn 
(between January and March). The soil is classified as 
a Typic Orthic Allophanic soil developed on tephra 
(Hewitt 1998). The pasture species vary with land class, 
with perennial ryegrass dominant on the rolling country 
and other species such as browntop (Agrostis capillaris 
L.) and sweet vernal (Anthoxanthum odoratum L.) 
more prevalent on the steeper land. The annual grass 
content of the pastures is negligible.

The goals of running a profitable and sustainable 
breeding and finishing business that is environmentally 
appropriate for this farm on steep hills are challenged 
by needing to adapt the Otorohaea farming system 
to a volatile climate. Summer droughts have become 
more frequent and damaging impacts of drought have 
been observed particularly on the steep hill country. 
Feed shortages on Otorohaea are most critical during 
summer and early autumn when the steep faces can lose 
cover rapidly, and in late winter/early spring when ewes 
are lactating. To address these challenges, management 
strategies are required that make Otorohaea pastures 
more resilient to drought. In this context, resilient 
pastures have been defined as those with a high 
proportion of desirable species that can recover after 
drought and maintain productivity. 

Based on the experience of other farmers in the 
SFF project team who recommended deferred grazing 
as a tool to increase pasture resilience, Otorohaea 
management decided to determine if deferred grazing 
could improve the resilience of their pastures to drought 
while improving livestock performance and whole-
farm profitability.

Baseline situation 
Pasture growth
Otorohaea has a typical pasture curve, peaking in the 
spring. Pasture growth for each of the rolling, hill and 
hard hill country areas was estimated based on actual 
stock numbers and livestock performance in 2019-
2020. Estimated pasture grown per year was 8.2 t dry 
matter (DM)/ha for rolling country, 7.6 t DM/ha for hill 
country, and 6.9 t DM/ha for hard hill country, with peak 
growth rates typically in October and the lowest growth 
rates occurring between February and June for all three 
land classes (Figure 1). A whole-farm application of 40 
kg N/ha is applied each August. There is no cropping or 
use of supplements on Otorohaea.

Livestock policy
The farm runs approximately 3000 mature-aged ewes 
and 960 2-tooth ewes. The average weaning percentage 
is 136% and lamb liveweight is 28 kg. Ewe lambs are 
grazed off-farm from weaning (5 January) until the 

following 5 January (12 months). All non-replacement 
lambs are sold store at weaning. Approximately 300 
beef heifers are purchased as 1-year olds in September 
with an average liveweight of 300 kg and finished and 
sold between the following November and January 
at 26-28 months-of-age, with a cold carcass weight 
averaging 260 kg.

System changes and modelling approach
FARMAX Red Meat Version 8.0.1.04 was used to 
determine the effect of deferred grazing on livestock 
performance and farm profitability. 

The key function of FARMAX is to enable the user to 
determine if the planned stocking policy is ‘biologically 
feasible’ (White et al. 2010). This is achieved by 
estimating the minimum pasture cover (i.e., herbage 
mass) required to meet livestock demand based on 
the proposed stocking policy. If the pasture cover 
is less than or far exceeds the livestock demand, the 
proposed policy is deemed ‘infeasible’. The user can 
then investigate management changes such as deferred 
grazing to better match the feed supply and livestock 
demand so that the stocking policy becomes ‘feasible’.

The model initially treats a farm as a single block 
of pasture (minus cropping areas), comprised of green, 
stem and dead plant tissue. These different vegetation 
types are assigned metabolisable energy (ME) values 
which can be altered by the user. However, if the user 
assigns more than one block to the farm, the pasture 
quality attributes and ME values for the component 
blocks are summed and a weighted average ME value 
is assigned to the whole-farm block.

To model feed supply, the user can enter monthly 
pasture growth rates for each of the blocks or use 
generic data based on typical regional pasture growth 
data. Pasture growth rates are reduced when pasture 
cover and leaf area are lower than the assumed optimum 
of 1800 kg DM/ha. Growth rates are also reduced in the 
model when pasture cover and shading increase above 
an optimum. This occurs especially during spring and 
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summer when the pasture exceeds 2400 kg DM/ha 
and there is an increase in senescence and decay and 
especially in deferred pasture towards the end of the 
deferred period when there is a large accumulation 
of poor quality, senescent vegetation (Devantier et 
al. 2017). This is simulated in the model by a greater 
proportion of biomass being transferred from the green 
to stem and dead pools.

To model feed demand, there are inbuilt assumptions 
regarding livestock. Livestock ME requirements 
are based on their number, weight, age, sex and 
physiological status. Intake requirements for each 
animal are calculated based on these data and the model 
does not allow the intake requirements to be exceeded 
(Parks 1982; White et al. 2010).

To run the model, the user enters livestock data 
and pasture growth rates (such as shown in Figure 
1) and creates a range of scenarios to determine their 
feasibility. Scenarios can be modified by changes such 
as stock numbers, stock weight gains or supplementary 
feeding.

Model scenarios
To develop the pasture growth curve for deferred 
pastures, we used experimental data from replicated 
grazed-plot studies undertaken on Otorohaea and on 
a farm in Lower Kaimai (unpublished data), and a 
split-paddock study undertaken on Otorohaea (Tozer 
et al. 2020b). All available data were utilised to obtain 
an average estimate of pasture regrowth following 
a deferred period on a range of land classes and in 
different years. In addition, the farm owners made 
tactical decisions regarding stock policies at a whole-
farm level in response to changes in the feed supply 
due to deferred grazing. Both the experimental data on 
the pasture growth curve and tactical decisions were 
incorporated into the model scenarios.

Three scenarios were developed to explore how 
deferred grazing affected livestock numbers, per head 
performance and gross margins. For all scenarios, 15% 
of the farm area was deferred each year, distributed 
equally between the three land classes (rolling, hill 
and hard hill country). The choice of deferring 15% of 
the farm area was based on experience of three other 
farmers in the mid-northern North Island Beef and 
Lamb Farmer Council in the SFF project team who 
use deferred grazing regularly to manage their spring 
surplus and rejuvenate pastures. This was considered 
a sufficiently large area to have an agronomically 
significant impact on the farm system.

For the FARMAX modelling, the farm was split into 
two FARMAX models (‘deferred’ (DEF) and ‘rest of 
farm’ (ROF) blocks). A feed budget was developed, 
and livestock numbers and per head performance were 
quantified for each of the two blocks. The DEF block of 

85 ha was split into 13 ha of rolling, 40 ha of hill and 
32 ha of hard hill country, and the ROF block of 485 ha 
was split into 78 ha of rolling, 222 ha of hill, and 185 
ha of hard hill country. The two blocks were modelled 
separately and used for each of the four scenarios 
developed in FARMAX. This enabled determination 
of the magnitude of change in stock policy required to 
ensure a feasible feed budget on both the DEF and ROF 
blocks. 

Four scenarios were developed and tested as the 
future status quo:
1.	Base: which represented a typical year on Otorohaea 

with no deferred grazing.
2.	Deferred: in which it was assumed there was a 

reduction in herbage consumed but no additional 
regrowth after the deferred period (compared to the 
rest of the farm).

3.	Deferred + Regrowth: in which it was assumed 
there was a reduction in herbage production during 
the deferred period but an average of 15% increase 
in pasture growth for 12 months after the deferred 
period based on the data reported in Tozer et al. 
(2020b) and other unpublished data collected from 
Otorohaea (Table 1). In this scenario it was assumed 
that there was no impact on pasture quality on the 
remainder of the farm.

4.	Deferred + Regrowth + Quality: This used the same 
assumptions as the third scenario and incorporated 
an improvement in pasture quality and per head 
performance on the rest of the farm.

Scenario 1 Base (no deferred grazing)
In this scenario, livestock were split over the DEF 
and ROF blocks. In the DEF block, pastures were not 
deferred and stock were grazed as on the ROF block. 
This enabled baseline data to be obtained before 
deferred grazing was applied in subsequent model 
scenarios. On the DEF block:
•	 45 beef heifers were run year-round, with purchase 

and sale timing/weights being the same as for the 
ROF block.

Table 1 	 Increase in pasture growth (%) in the deferred 
pastures after the deferred period based on data 
of Tozer et al. (2020b) and other unpublished data 
collected from Otorohaea.

Season after deferred period	 Increase in pasture  
	 growth (%)

Autumn (Mar-May)	 15
Winter (Jun-Aug)	 25
Spring (Sept -Nov)	 25
Summer (Dec-Feb)	 10
Autumn (Mar-May)	 10

Tozer et al., Impact of deferred grazing on profitability of a hill country farm in north-western Waikato
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•	 460 ewes were run year-round, with the same 
proportion of deaths and sales, and same reproductive 
performance as on the ROF block.

•	 145 hoggets were moved onto the DEF block in 
January after returning home from grazing. Hoggets 
remained on the block until the following April by 
which time they had aged up to 2-tooths and joined 
the mob of mature-age ewes.

•	 All lambs were either sold at weaning or went to 
grazing.

•	 All rams were run on the ROF block.

Scenario 2 Deferred
In this scenario, deferred grazing was implemented on 
the DEF block. The following assumptions were made:
•	 The DEF block was not grazed between 15 October 

and 16 February.
•	 At the end of the deferred period, 300 R2 heifers 

grazed the deferred pasture for 25 days (16 February 
- 10 March).

•	 Each heifer consumed 8.5 kg/head/day which equated 
to 750 kg DM/ha harvested, assuming a pre-grazing 
biomass of 3500 kg DM/ha, utilisation of 50%, and 
post-grazing residual of 2000 kg DM/ha. 

•	 While grazing the deferred pasture, liveweight gain 
was 0.4 kg/head/day (based on liveweight gain 
observations of project team farmers who regularly 
used deferred grazing).

•	 After grazing the deferred pasture, animals were 
transferred back to the ROF for 50 days before 
beginning the late autumn/winter rotations on the 
DEF block. From 1 May until 16 October, 600 
ewes were grazed on the DEF block after which a 
new deferred period began in different paddocks. 
In addition, 90 R2 heifers were grazed on the DEF 
block over winter. On 8 September, all remaining 
292 R2 heifers were moved back onto the deferred 
area to graze pastures to a low and even residual 
before deferring the pastures on 16 October.

•	 Sheep numbers and liveweight gains remain 
unchanged.

•	 During the late autumn/winter period (1 May-16 
October), it was assumed that livestock performance 
was the same as on the remainder of the farm. 

•	 There was no impact on pasture quality on the 
remainder of the farm.

•	 Growth rate assumptions were applied to both the 
DEF and ROF blocks. 

Scenario 3 Deferred + Regrowth
In this scenario, deferred grazing was implemented on 
the DEF block as described in Scenario 2. It was also 
assumed that there was an increase in pasture growth of 
15% for the year following the deferred period (Tozer 
et al. 2020b).

Growth rate assumptions were applied to both the 
DEF and ROF scenarios. For the ROF block, pasture 
growth was increased proportionately to represent 
the increase in pasture growth rates in the DEF block 
from the previous year. In response to changes in 
the amount of DM harvested, there were changes in 
the timing of moving sheep and heifers between the 
blocks. Sheep numbers and liveweight gains remain 
unchanged.

Scenario 4 Deferred + Regrowth + Quality
A key assumption of deferred grazing is that closing 
the deferred area increases the feed demand on the 
remaining area from mid-spring, which corresponds to 
the time of year when pasture growth rates are highest 
(Figure 1), and pasture supply is in excess of livestock 
demand. When deferred grazing is implemented, 
peak pasture covers are lowered. When stocking rates 
increase and pastures are grazed more intensively, the 
surplus is controlled and pasture quality is improved 
due to pastures containing a lower proportion of 
reproductive and dead material and higher portion of 
young and actively growing plants with a higher ME 
content (Litherland et al. 2002). FARMAX adjusts 
pasture quality once pre-grazing covers reach a 
threshold of an average of 2400 kg DM/ha. However, 
pasture covers were below this threshold in the Deferred 
+ Regrowth scenario, so there was no change in quality 
when peak pasture covers were lowered. Therefore, 
a manual adjustment was made to the pasture quality 
parameters based on the following process described in 
Table 2:
•	 The difference between the Base and Deferred + 

Regrowth scenarios in average pasture cover for 
the ROF block was calculated for each month by 
comparing the ROF files in the two scenarios.

•	 It was assumed that deferred grazing resulted in 
shorter pre-grazing pasture covers but that the post-
grazing pasture covers remained unchanged. 

•	 The change in pasture cover was used to adjust the 
pre-grazing covers.

•	 The adjusted pre-grazing covers were used to 
estimate pasture growth rates and grazing intervals.

•	 It was assumed that there was an increase on 
the ROF block of 0.5 MJ ME/kg DM for each 
2-week reduction in grazing interval based on the 
relationship developed by Waghorn & Barry (1987). 
This relationship was used to estimate changes in 
pasture quality. When compared to the Base scenario, 
pasture quality in the Deferred + Regrowth + Quality 
scenario was similar in mid to late winter (July-
August), lower in spring (September-November), 
and greater in summer, autumn and early winter 
(December-June).

•	 This calculated difference in ME was then applied 
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Table 2 	 Differences in pasture covers, grazing interval and pasture quality comparing the ‘rest of the farm’ block under deferred 
and no deferred scenarios. ROF: rest of farm. Def + Reg: Deferred + Regrowth.

Month	 Pasture cover	 Pasture cover	 Pasture cover	 Pre-grazing	 Pasture	 Change in	 Change to
	 ROF: Base	 ROF:	 difference	 difference	 growth rate	 grazing	 pasture
	 scenario	 Def + Reg	 (kg DM/ha)	 (kg DM/ha)	 (kg DM/ha/day)	 interval	 quality
	 (kg DM/ha)	 (kg DM/ha)				    (days)	 (MJ ME/kg DM)

Jul-19	 1424	 1365	 -59	 -118	 17	 -7	 NC
Aug-19	 1515	 1507	 -8	 -16	 25	 -1	 NC
Sep-19	 1736	 1808	 72	 144	 31	 5	 -0.2
Oct-19	 1950	 2118	 168	 336	 41	 8	 -0.3
Nov-19	 2075	 2120	 45	 90	 34	 3	 -0.1
Dec-19	 2181	 2136	 -45	 -90	 28	 -3	 0.1
Jan-20	 2317	 2214	 -103	 -206	 21	 -10	 0.3
Feb-20	 2308	 2177	 -131	 -262	 14	 -19	 0.7
Mar-20	 2076	 2014	 -62	 -124	 12	 -10	 0.4
Apr-20	 1880	 1746	 -134	 -268	 14	 -19	 0.7
May-20	 1714	 1564	 -150	 -300	 13	 -23	 0.8
Jun-20	 1534	 1428	 -106	 -212	 13	 -16	 NC 

NC = assumed no change in winter

to adjust the pasture quality in the FARMAX ROF 
model. Note that no changes were made to pasture 
quality over winter as the relationship from Waghorn 
& Barry (1987) covered the spring to autumn period 
only.

•	 It was assumed that the same quantity of DM was 
consumed in the Deferred + Regrowth and Deferred 
+ Regrowth + Quality scenarios so that average 
pasture cover was similar, but due to the increase in 
the ME values of the feed (MJ ME/kg DM), stock 
performance was increased.

•	 It was assumed further that the finishing heifer 
enterprise remained the same as for the Deferred + 
Regrowth scenario. 

•	 The weights of mature-age ewes were increased 
manually by 3 kg/head throughout the year due to the 
deferred grazing and improved pasture quality on the 
ROF block, which enabled higher ewe weights to be 
maintained. However, because of the increase in ewe 
weights the number of ewes carried on the deferred 
area was reduced by 17.

Results 
Base scenario
The feed budget for the DEF and ROF blocks showed 
identical pasture growth and very similar pasture 
cover and gross margin profit. This demonstrated that 
stocking rate and performance were distributed evenly 
between the blocks. The total (whole-farm) gross 
margin for Otorohaea was $465,600 or $817/ha (Table 
3). This provided the baseline for comparison with the 
three deferred scenarios.

Deferred scenario
Less pasture was harvested by livestock on the DEF 
block than on the ROF block (4.4 vs 6.6 t DM/ha). 
Because less pasture was harvested on the DEF block, 
the number of beef heifers was reduced from 300 to 
283 when compared with the base scenario, but sheep 
numbers remain unchanged. This reduced the gross 
margin from $817 to $806/ha (Table 3).

Deferred + Regrowth scenario
It was estimated that 4.7 t DM/ha/yr was harvested from 
the DEF block and 6.7 t DM/ha/yr from the ROF block. 
Whole-farm gross margin was $465,500 or $817/ha, the 
same as that of the base model ($465,600 or $817/ha, 
Table 3).

Deferred + Regrowth + Quality scenario
The improved pasture quality led to improvements in per 
head stock performance. The gross margin of $501,000 
was greater than that of all other model scenarios and 
lifted profitability by a total of ≈$36,000 (Table 3). The 
main driver was the increase in the number of lambs 
sold and to a lesser extent increases in the sale weights 
and number of lambs finished by weaning.

The same number of ewes were maintained but at a 3 
kg/head heavier weight. The number of lambs weaned 
increased by 6% and their weaning weight by 1 kg/head 
to an average of 29 kg/head. At weaning, the number 
of lambs above 33 kg sold to the works increased from 
622 to 850, carcass weight increased marginally by 0.1 
kg, and the number of lambs sold store decreased from 
3704 to 3681, with an average increase in weight of 0.4 

Tozer et al., Impact of deferred grazing on profitability of a hill country farm in north-western Waikato
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kg/head. Overall the number of lambs sold increased 
by 205.

There was no change to heifer finishing and no 
change to pasture quality on the DEF area of the farm. 

Discussion
Farmers can apply deferred grazing as a tool to improve 
pasture resilience without a negative impact on 
livestock production. This is given that the suppression 
of growth during deferment is compensated by 
increased regrowth after the deferred period as has 
been documented by Devantier et al. (2017) and 
Tozer et al. (2020b), and without assuming benefits to 
pasture quality on the remainder of the farm. When the 
Deferred + Regrowth scenario was tested in FARMAX 
without attributing benefits to the rest of the farm, gross 
margins were similar in both scenarios. The modelling 
was conducted assuming typical rainfall; further testing 
is required to develop insights into its use in variable 
climatic scenarios and particularly in a drought year.

Regrowth occurs when grazing is excluded from 
pastures between mid-spring and the end of summer / 
early autumn and occurs following both wet and dry 
summers (Tozer et al. 2020b). This timing is critical as 
it enables reseeding (L’Huillier & Aislabie 1988) and 
promotes tillering in the autumn following the deferred 
period (Waller & Sale 2001), both of which can 
contribute to pasture regrowth following the deferred 
period. Different regrowth outcomes may occur if the 
deferred grazing was practised at a different time of 
year or if the pastures were opened earlier in summer 

for example, before seed was mature e.g., Devantier 
et al. (2017). However, given that perennial ryegrass 
seed-fall usually occurs in January/early February, a 
significant window of opportunity remains for grazing 
of the accumulated feed after seed-fall but before the 
onset of autumn rains when the accumulated feed 
quality deteriorates. Thus deferred grazing provides the 
manager with some flexibility, the extent of which will 
depend on the region, year and farm.

Benefits for the rest of the farm were not a direct 
effect of deferred grazing. They accrued from the 
indirect effect of increasing grazing pressure on the 
rest of the farm over late spring and early summer 
and the improved pasture quality over summer. This 
culminated in higher ewe liveweights and reproductive 
performance which equated to an increase in gross 
margin of 8% at the whole-farm level.

A basic assumption is that without deferred grazing, 
pasture quality would be reduced over the whole farm 
due to many hill country farms having a spring pasture 
surplus during which reproductive growth occurs and 
feed quality deteriorates. While this was the case for 
Otorohaea, this may not hold true for all farms in all 
years. When a farm’s livestock demand matches spring 
pasture growth more closely, there is likely to be a 
lower spring surplus and deferred grazing may not be as 
beneficial with respect to improving feed quality on the 
rest of the farm. Improvements to livestock reproductive 
performance will also depend on the type of livestock, 
their current performance, and management priorities. 
Further, the relationship between pasture height and ME 

Table 3 	 Impact of deferred grazing on the whole-farm gross margin. 

Gross margin ($)	 Item	 Base ($)	 Deferred ($)	 Deferred + 	 Deferred + 
				    Regrowth ($)	 Regrowth +
					     Quality ($)

Sheep revenue	 Sales - purchases	 481,997	 480,184	 479,886	 516,225
	 Wool		  81,853	 81,807	 81,801	 82,570
	 Total sheep		  563,850	 561, 991	 561,687	 598,795

Beef revenue	 Sales - purchases	 121,965	 116,447	 124,227	 124,227
	 Total beef		  121,965	 116,447	 124,227	 124,227

Total revenue			   685,815	 678,438	 685,914	 723,022

Expenses	 Total crop and feed	 101,633	 101,662	 101,662	 101,662
	 Total stock costs		 54,529	 54,335	 54,521	 54,520
	 Interest on capital	 64,006	 62,777	 64,216	 65,651

Total operating expenses			   220,169	 218,774	 220,399	 221,833

Gross margin	 Total farm		  465,646	 459,664	 465,515	 501,189
	 Per ha		  817	 806	 817	 879
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identified by Waghorn & Barry (1987) was based on cut 
swards of Italian ryegrass (Lolium multiflorum Lam). 
This relationship is likely to be affected by pasture 
type, land class and grazing management, which vary 
considerably within a farm and between farms. So 
while it can be assumed that deferred grazing can be 
profitable given a spring feed surplus, the magnitude 
of benefit will vary between years and between farms.

A mixture of rolling country, hill country and hard hill 
country paddocks were deferred in the model scenarios, 
inferring that deferred grazing is useful on a range of 
land classes. This is consistent with the experiences 
of the farmers in the SFF project team, who reported 
benefits from deferring rolling country, hill country and 
hard hill country pastures.  

The extent of the benefits from deferring a pasture 
will depend on removing rank vegetation at the end 
of the deferred period, which can be more difficult on 
hard hill country than on rolling hill country, especially 
when large areas are involved (e.g., Sheath et al. 1984). 
On Otorohaea, it was observed that stock were able to 
remove the reproductive herbage on all land classes and 
graze the pastures to low residuals on the remainder of 
the farm (Tozer et al. 2020b). If grazing is patchy, and 
the rank vegetation is not removed, a high proportion 
of dead material is carried into winter which can reduce 
pasture growth in the following spring (Thompson et 
al. 2017). However, farmers in the project team were 
targeting specific paddocks for deferring (rather than 
large areas of the farm) and increasing grazing pressure 
during the deferred period on the rest of the farm. 
Both of these factors would help to ensure that a low 
proportion of rank vegetation was carried over into 
winter.

The amount of pasture chosen for deferring will vary 
from season to season. If feed levels are low, deferred 
grazing may not be an option or else pasture could be 
deferred later (for example, in early November given 
that the desirable pasture species can still produce 
seed). Conversely, if there is a large surplus, the area 
deferred may need to increase. Other tools, such as 
changes to livestock policies to increase spring feed 
demand or mechanical harvesting of feed or cropping 
(where possible) should also be considered. 

This paper has focused on perennial ryegrass-based 
swards; further work is required to quantify responses 
of different pasture types such as those with high 
proportions of species such as browntop or plantain 
(Plantago lanceolata L.) and different types of clover. 
Australian research infers that deferred grazing can 
benefit a wide range of pasture types in different 
climatic regions, and favour perennial grasses over 
weedy annual grasses, given that the timing of the 
deferred period is tailored to the timing of flowering and 
seed production of the desirable species (Kemp et al. 

2000). Deferred grazing has increased the subterranean 
clover (Trifolium subterraneum L.) content of summer-
dry hill country pastures in Hawke’s Bay, New Zealand, 
when livestock were excluded from pastures between 
mid-spring and mid-summer (MAF 2010). 

The decision to defer is made without knowledge 
of what the summer will bring. The flow-on benefits 
of having a deferred area in a drought may be greater 
than in an average year by providing more feed in a 
time of deficit. Drought recovery is important and it 
was observed for Otorohaea that the deferred area 
grew approximately 15% more grass compared to other 
areas (Tozer et al. 2020b). However, modelling would 
be required to explore the potential impact of deferred 
grazing during a drought year on farm profitability. 
Thus in drought years, deferred grazing may contribute 
greater resilience to the pasture (through enabling 
recovery of tiller populations and maintenance of 
herbage production) and resilience to the farm system, 
by enabling part of the spring surplus to be carried 
forward into a time of summer-feed deficit and provide 
forage during drought (Tozer et al. 2020b). 

Conclusions/Practical implications/Relevance
 The scenario testing clearly demonstrated the financial 
benefits of deferred grazing on Otorohaea and that it 
can be used as a tool to improve pasture resilience, 
increase livestock performance, and profitability given 
a typical spring surplus. Thus deferred grazing can 
be used to reseed pastures (given an adequate content 
of desirable species such as perennial ryegrass) and 
promote tillering while simultaneously controlling the 
spring pasture surplus and increasing pasture quality at 
a farm scale. This contributes to both pasture and farm 
systems resilience.

While results were specific for Otorohaea, we suggest 
that the principles are applicable more widely and that 
deferred grazing could be used judiciously as a tool 
on many hill country farms in Waikato, and perhaps 
those in different regions, to improve pasture and farm 
systems resilience.
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