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Pasture renewal on Bay of Plenty
and Waikato dairy farms
Impacts on pasture performance post-establishment

Katherine Tozer, Warren King, Grant Rennie, Natalie Mapp,
AgResearch

Key Findings

 On average, annual herbage production was greater (+1.7 t DM ha-1 per year) in renewed
pastures than the unrenewed control pastures on the same farm for the first three years.

 There was a greater contribution of clover, and sown grasses, and a smaller contribution
of broadleaf weeds in renewed pastures compared with unrenewed pastures (% of total
DM) over the five year study.

 Approximately half of the yield benefit occurred from greater production over summer,
when the economic value of the feed produced at this time of the year is high.

 The average payback period for the direct costs associated with pasture renewal was
under two years.
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Farmers have expressed concern that pasture renewal benefits are
not being realised on-farm1. This is particularly the case in the upper
North Island, where frequent droughts have occurred and where
pastures have been subjected to severe insect pest and weed
pressures. In addition, farm systems have become more intensive,
with higher stocking rates and heavier livestock, placing further
stresses on pastures2.

There is also concern that yield benefits from modern cultivars grown
in commercial plot trials do not correlate well with on-farm results. This
has led to scepticism regarding the purported benefits of pasture
renewal and concerns regarding pasture persistence3. In a survey of
776 Waikato and Bay of Plenty dairy farmers, poor pasture
persistence was given as one of the main factors limiting farm
performance and farmers became less satisfied with their pastures as
they aged from one to three years after sowing1.

To determine the impact of pasture renewal on dairy pasture
performance, a total of 24 renewed and unrenewed pastures were
monitored on five dairy farms in Waikato and five in Bay of Plenty for
five years (2009 – 2014). Most renewed pastures were two years old
when monitoring started. On each farm, there was one (control)
unrenewed pasture and up to two renewed pastures. The study was
undertaken by AgResearch and supported by DairyNZ, the
Sustainable Farming Fund, Agriseeds, Agricom and PGG Wrightson
Seeds.

The study showed that pasture renewal in Waikato and Bay of Plenty
lifted pasture performance through increased herbage production,
improved the content of sown species and reduced the weed content.
While the benefits of pasture renewal declined over time, renewed
pastures performed better than the unrenewed controls, especially
over the first three years of the study. As a result, the direct costs
associated with pasture renewal were recuperated within two years.

Overall, herbage production was greater in renewed pastures than in
the unrenewed control pastures in the first three years, although
performance of the renewed relative to unrenewed pastures varied
between farms and years (Figure 1). The increase in herbage
production was, on average, 1.7 t DM ha-1 per year for the first three
years (Table 1). When summed over the five year period, herbage
production in summer was greater in renewed than unrenewed
pastures by 3.1 t DM ha-1, in winter by 1.6 t DM ha-1 and overall by
6.5 t DM ha-1. Given these figures, approximately half of the
additional yield benefit of 6.5 t DM ha-1 occurred from greater
production over summer, when the economic value of the feed
produced is high.

Figure 1 (left) Effect of pasture renewal on total annual dry matter
production from 2009 to 2014 (t DM ha-1) in Bay of Plenty (grey bars)
and Waikato (hatched bars). Each bar represents the difference in
pasture production between a renewed and a ‘control’ unrenewed
pasture on the same farm. A positive number indicates that the
renewed pasture produced more than the unrenewed ‘control’ pasture
and a negative number indicates that the renewed produced less than
the unrenewed pasture, within any given farm and year. The order of
pasture comparisons is the same for all years.
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Table 1 Total annual dry matter production (kg DM ha-1) in renewed and unrenewed dairy pastures in Waikato
and Bay of Plenty (BoP) from September 2009 until August 2014. SED: standard error of difference. ns: not
significant (P>0.05).

Year Renewed Region

Yes No SED P value Waikato BoP SED P value

2009–10 16220 14750 388 <0.01 14250 16710 2061 ns

2010–11 17960 16120 604 0.01 15190 18880 1893 ns

2011–12 17870 15980 739 <0.05 16030 17820 2064 ns

2012–13 14760 13350 707 ns 11710 16410 1363 0.01

2013–14 16090 16150 729 ns 13070 19170 1663 <0.01

2009–14 82830 76350 1954 <0.01 70180 88990 8306 0.05*

*P = 0.052

There was a higher percentage of clover and lower proportion of broadleaf weeds in renewed than unrenewed
pastures for at least one of the years assessed, with most benefits occurring in the first year of the study (P<0.05,
Figure 2). The effect of pasture renewal on the content of sown species depended on the region, in some years.
For example, there was a higher contribution of clover in renewed than unrenewed pastures in Bay of Plenty (10
vs. 1%) but a similar contribution between treatments in Waikato (averaging 11% of total DM) in 2009-2010.
When summed over the five year period, there was a higher percentage of sown grass in renewed than
unrenewed pastures in winter, and a higher percentage of clover in renewed than unrenewed pastures in both
winter and spring.
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Figure 2 Botanical composition of: a) renewed and b) unrenewed pastures in Waikato and Bay of Plenty from
spring 2009 to winter 2014, expressed as a percentage of total dry matter. Data are averaged over both regions.

There was no difference between renewed and unrenewed pastures in the endophyte infection frequencies of
perennial ryegrass.

The abundance of some invertebrate pests, including black beetle, Argentine stem weevil or white fringe weevil,
was lower in renewed than unrenewed pastures in at least one of the first three years.

There were major regional effects on pasture performance, with significant differences between regions in
herbage production (Table 1), ryegrass tiller densities, content of sown and unsown species, and the abundance
of insect pests. Regional differences were often greater than renewal effects (renewed vs. unrenewed), indicating
that climate was a key driver of pasture performance. This is demonstrated in Table 1, where regional differences
in total annual herbage production were often greater than renewal effects, and also in Figure 1, when comparing
renewed pasture to its unrenewed ‘control’ pasture on the same farm.  The renewal effect was positive for nearly
all comparisons in Bay of Plenty for the first three years of the study but the renewal effect was much more
variable for Waikato over the same period. The warmer, wetter and sunnier climate of Bay of Plenty over the
study duration favoured perennial ryegrass and clover growth, particularly during summer when Waikato pastures
were exposed to greater moisture stress. The lower insect pest abundance in Bay of Plenty in some years was
another factor that most likely contributed to greater herbage production in this region.
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The value of the additional feed from pasture renewal will depend on the establishment costs, as well as the
quantity and quality of the feed produced. Farmers on the project team estimated that the direct costs associated
with pasture renewal were approximately $1300 ha-1. If the estimated value of feed produced over the whole
year ranged from $0.33–0.39 kg DM ha-1 depending on the economic values used4, and an additional 6.5 t DM
ha-1 was produced in renewed pastures over the five year study, renewal would be profitable.  Most importantly,
direct costs associated with pasture renewal would be recuperated within two years.

Key factors requiring investigation to better understand the drivers of pasture persistence include interactions
between drought, insect pests, defoliation stress and perennial ryegrass with different genetics, flowering dates
and ploidy. This will require a series of controlled studies that can then be extended to field conditions to better
understand the impact of farm management, climate, and other factors on persistence.
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