
 1 

CLIENT REPORT 
 

On Farm Management of the Economic and 
Environmental Impacts of Clover Root Weevil 

Sustainable Farming Fund 
Project 05/085.  Objective 2 

PJ Gerard, TE Eden, DJ Wilson, SA Howlett, JPJ Eere ns  
and MWA Slay 

August 2008 
 

Client Report: SC110/08/04 

 
 



 2 

CLIENT REPORT 
 

On Farm Management of the Economic and 
Environmental Impacts of Clover Root Weevil 
 
 
 
 
 
Report Prepared for: 

Sustainable Farming Fund 
Project 05/085.  Objective 2 
 
 
 
 
 
Report Prepared by: 
PJ Gerard, TE Eden, DJ Wilson, SA Howlett, JPJ Eere ns  
& MWA Slay 
 
 
 
 

August 2008 
 
 

Client Report:  SC110/08/04 
 
 

The information in this Report is based on current knowledge and is provided by AgResearch Limited without 
guarantee. The research, investigation and/or analysis undertaken by AgResearch Limited was completed using 
generally accepted standards and techniques of testing, research and verification. 
This Confidential Report has been completed and compiled for the purpose of providing information to 
AgResearch Limited clients, however, no guarantee expressed or implied is made by AgResearch Limited as to 
the results obtained, nor can AgResearch Limited or any of our employees accept any liability arising directly or 
indirectly from the use of the information contained herein. 
The fact that proprietary product names are used in no way implies that there are no substitutes which may be of 
equal or superior value. 
This Report remains the property of AgResearch Limited and reproduction of the Report other than with the 
specific consent in writing of AgResearch Limited is hereby deemed to be a breach of the Copyright Act 1962. 
AgResearch Limited Confidential Reports and AgResearch Limited Client Reports may not be cited or referenced 
in open publications. 

 



 3 

EXECUTIVE SUMMARY 
 
 
Field trials were established to demonstrate how best to use nitrogen (N) fertiliser to 
maintain clover growth and persistence in the presence of clover root weevil.  
 
The hypothesis was that clover-friendly grazing management (preventing shading in 
spring and giving stolons cover in summer) and judicious use of N fertiliser will improve 
pasture clover content in the presence of the weevil. 
 
The desired difference in Optimal and Conventional pasture residues that were integral to 
the trial design was achieved at all demonstration sites in at least one year of this two 
year trial. Overall, the Optimal plots had 60% more summer clover in Year 1 than the 
Conventional plots and up to 6% and 13% more summer pasture available in Year 1 and 
Year 2 respectively.  
 
When averaged across all sites, N application at the rates used (50-100 kg/ha/year) had 
little impact other than plots receiving N were grazed more intensively than those to 
which no fertiliser was applied. However, at an individual site level, significant increases 
in available pasture were recorded on sites that had no previous history of N application. 
Higher levels of clover root weevil larvae were present in plots to which N had been 
applied than in the 0N plots. As larval establishment depends on the availability of root 
nodules, this indicates that when the weevil is present, N application at low rates aids 
nodule production. 
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BACKGROUND 
 
The clover root weevil (Sitona lepidus Gyllenhal (Coleoptera: Curculionidae) was first 
discovered on a Waikato dairy farm in 1996 (Barratt et al., 1996) and has subsequently 
become one of New Zealand’s worst white clover pests (Eerens & Hardwick, 2003). It 
has spread throughout the North Island and has been confirmed in Nelson and 
Canterbury in the South Island.  
 
There are two generations of clover root weevil (CRW) a year with adult weevils 
generally emerging in late spring and again in autumn (Gerard et al., 1999). The adults 
feed on clover foliage, favouring newly germinated seedlings (Hardwick & Harens, 2000), 
and making characteristic notches that are the most obvious symptom of weevil 
infestation. Adults live several months and female weevils can lay many hundreds of 
eggs during their lifetime. The soil-dwelling larvae are the most damaging stage, 
especially during winter when numbers typically exceed 400 larvae/m2 in Waikato dairy 
pastures. The first instar larvae feed on nodules, then as they mature, the lateral roots 
and finally the nodal roots and stolons (Gerard, 2001; Gerard et al., 2004). The larvae are 
present throughout the year putting continual pressure on clover roots. Prior to the arrival 
of the weevil, no other pest species attacked clover root nodules.  Therefore, while CRW 
competes with other pasture pests for clover roots as a food resource, it also severely 
compromises nitrogen fixation with subsequent effects on plant growth, physiology and 
contribution to pasture performance. 
 
The use of nitrogen fertiliser is the quickest way to ensure feed supply and maintain farm 
profitability in CRW-infested regions.  However, little knowledge exists in regard to 
appropriate rates and anticipated responses when CRW are present in pastures. One of 
the goals of SFF project 05/085 is to compare and cost a range of pasture 
management regimes in order to develop scientifically-based recommendations of 
how to best manage pasture in the presence of the weevil.  
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METHODS 
 

Paddock evaluations  
 
Aim:  To demonstrate and measure the response of pasture (and in particular clover) to a 
range of nitrogen fertiliser applications and two management regimes.  
 
Method 
The trials were established in the Northland, Waikato, Bay of Plenty, Taranaki, 
Manawatu, and Hawke’s Bay regions commencing spring 2006. They were laid out in a 
randomised block design with two blocks (Optimal and Conventional clover management 
treatments) and four N input treatments. Trial size varied to encompass whole paddock 
(excluding any atypical areas) and plots were as equal sized as practical. All trial sites 
were part of normal grazing round and used for conservation or set stocking. 
 
The sites were 

·  Northland  Geff Cookson, Kawakawa.  Bull beef Techno-system on 
Wharekohe clay loam soil.  Trial paddock sown autumn 2004 in 
ryegrass with AR1 endophyte (cvs Meridian and Grasslands 
Samson) and mix of white (Grasslands Kopu II and Tribute) and 
red (Grasslands Sensation) clover. Plot size 40-45 × 18 m. 

·   Rotorua   Wharenui Station, Ngati Whakaue Tribal Lands, Rotorua.  Contact 
- Martin Hawke. The station is sheep and bull beef. The soil type 
is Rotomahana shallow sandy loam and the trial paddock had 
been in grass for 5+ years with variable N inputs, not exceeding 
80 units N/ha. Plot size 80 × 18 m.  

·  Hawke’s Bay   Property of Marcus and Kirsty Kynoch, Ashley Clinton. Contact - 
Mike Slay. Approximately 400m above sea level. Mainly hill 
country. Sheep and hind breeding, bull beef and dairy support. 
Trial paddock mainly used for bull beef finishing, is 0.74 ha and in 
4yr old pasture. Usual fertiliser is 150 kg DAP and 60 kg urea per 
year (= 55 kg N/ha/year). 1N = 50 kg/ha applied in spring prior to 
droughts in both years. The paddock and trial received 18 kg N/ha 
in March 2007. Plot size 50 × 18 m. 

·  Taranaki   Property of Louis and Barbara Kuriger, Opunake. Dairy farm on 
deep Aeolian ash loam soil. Trial paddock sown in 1998 and no N 
fertiliser used. Plot size 50 × 18 m.  

·  Manawatu  Property of: Richard and Margaret Brown, Kiwitea. Contact - 
Selwyn Stevens. Sheep and cattle farm on an unprotected ridge 
quite close to the Ruahine ranges. The trial paddock is 2.4 ha, 
the pasture about 6 years old and the soil type Kiwitea Loam. 
N is only applied to selective paddocks - not to trial paddock.  
Plot size 50 × 18 m.  
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The treatments were: 
 
No Clover 
 

Clover removed by spray application (dicamba) applied in 
early spring (September) before clover growth gets 
underway. No nitrogen fertiliser applied 
 

0 N Resident pasture. No nitrogen fertiliser applied. 
 

0.5 N Resident pasture. Nitrogen fertiliser applied after each 
grazing at an annual rate of half the regional annual N 
fixation rate/ha for clover 
 

1 N Resident pasture. Nitrogen fertiliser applied after each 
grazing at an annual rate equal to the regional annual N 
fixation rate/ha for clover 
 

Conventional clover 
management 

Pasture management leaving high (>1800 kg) pasture 
residuals in spring and low (<1200 kg) in summer. 
 

Optimal clover 
management 

Pasture management leaving low (<1200 kg) pasture 
residuals in spring and high (>1500 kg) in summer. 

 
  
The nitrogen fertiliser in the form of urea (46%N) was supplied by Ballance Agri-nutrients 
and was applied by farmers at the above rates using own equipment after each grazing 
unless conditions (too wet, too dry, too cold, too hot) dictated otherwise.   
 
Actual rates of elemental N  applied over the assessment periods were: 
 
Northland: 1 N = 70 kg/ha in Year 1 and 100 kg/ha in Year 2 
Rotorua: 1 N = 60 kg/ha/year applied as three applications of 20 kg/ha.  
Hawke’s Bay:  1N = 50 kg/ha applied prior to droughts in both years. The whole farm 

received 18 kg N/ha in March 2007 and further urea at the rate of 1N = 
50 kg/ha was applied to trial plots over May and June 2007. 

Taranaki: 1 N = 100 kg/ha/year 
Manawatu: 1 N = 75 kg/ha/year 
 
The pasture production measurements were taken by the farmers using a rising plate 
meter before and after grazing and were generally less than 2 days prior to grazing and 
less than 2 days post grazing. Thirty readings were taken from each of the eight plots.  
 
Pasture composition was assessed on a seasonal basis and soil fauna sampled in 
autumn 2007.  
 
The data were analysed using ANOVA. 
 
 
 
 



RESULTS AND DISCUSSION 
 

Pasture management impact  
 
The pasture management options were based on achieving differential post-grazing 
pasture residues over spring and summer. The desired treatment patterns provided; a)  
an “Optimal management system” where plots were grazed more intensively in spring (to 
augment the light/shade balance between grass and white clover to maximise white 
clover growth) and then less intensively in summer (to provide shade/less exposure of 
the stolons and growing tips to the summer elements) and b) a  “Conventional” 
management system where plots were managed less intensively in spring (with the light: 
shade balance being less favourable for white clover) and more intensively when the 
weather was hot and dry (white clover being susceptible to drought/sunburn especially 
under rotational grazing). The success in obtaining these contrasting pasture residues 
can be seen in Figs 1 and 2.  .  
 
Fig 1 shows the pattern of post-grazing pasture heights at the individual sites. Generally, 
different grazing intensities were achieved, although in Year 1 (2006/07) it can be seen 
that the pattern of the residuals at the Northland site was the reverse of that planned. 
One possible explanation is that the plots were not grazed as set out in the protocol.  
Another is that the Northland pastures in the Conventional and Optimal plots differed in 
palatability in Year 1. Leaving longer residues in the “conventional” plots during spring 
can lead to a build up of dead matter and toxigenic fungi in the base of the pasture.  
Animals may not graze these pastures as low as a more palatable pasture, even if 
grazed at a higher stocking rate over the same period.  
 
Fig 2 presents the overall means for the treatment post-grazing pasture heights and 
shows that the targets being achieved in both Year 1 and Year 2, in spite of the impact of 
drought on pastures in 2008. When the data are pooled, the mean pasture heights were 
significantly different between the Optimal and Conventional plots in late November 06 
(P<0.001), January 07 (P<0.001), February 07 (P<0.001), October 07 (P<0.05), 
November 07 (P<0.001), and December 07 (P<0.001).   
 
One difficulty observed by Mike Slay at the Hawke’s Bay site was at the time of the 
“switch” (from spring to summer management) in Year 2.  There was so much pasture 
available on the Conventional plots that it was not possible to get the residuals lower than 
the Optimal plots with the stock numbers used. Grazing the Conventional plots for two 
additional days rectified this difficulty. 
 
Fig 3 presents the pre-grazing standing herbage mass averages across all sites 
calculated using DEXCEL standardised equations from the rising plate pasture height 
readings.  In Year 1, there was little difference between the Optimal and Conventional 
plots except in January when Optimal management had 6% more dry matter (DM) than 
Conventional (P<0.05). In Year 2 the Optimal plots averaged 240 kg DM/ha (9%) more 
than Conventional plots in December (P=0.08) and 420 kg DM/ha (13%) more in 
February (P<0.001).  The Optimal plots probably outperformed the Conventional 
plots initially under the drought conditions because growing points would have been 
protected and the plants were less stressed. However, the severity of the drought 
was such that all plots were equal at the final assessment in March 08. 
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Fig. 1:   Mean post-grazing pasture residual pasture height under the Optimal and 
Conventional grazing management treatments at five North Island trial sites 2006-2008. 
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Fig 2:  Average (five sites) post-grazing pasture height (cm) for Optimal and 
Conventional plots over the 2006/07 and 2007/08 seasons. 
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Fig 3:  Average (five sites) pre-grazing standing herbage mass (kg DM/ha) for 
Optimal and Conventional treatments over the 2006/07 and 2007/08 seasons. 
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When the data for the individual sites was analysed, it was found that, unlike Northland, 
Rotorua and Manawatu sites where the Optimal plots had higher pre-grazing standing 
herbage mass, the Hawke’s Bay Optimal plots had lower herbage mass (Table 1). Mike 
Slay observed that in the dry conditions experienced in the Hawke’s Bay over the two 
summers, grazing with sheep in spring to the similar Optimal residue levels set in the trial 
was too hard on the pasture. He considered the Conventional management as applied to 
the trial appeared closer to the ideal as it did not shade the clover unduly and the pasture 
always rebounded well after grazing. 
 
 
Table 1:  Average pre-grazing standing herbage mass (kg DM/ha) for Optimal and 
Conventional plots over the 2006/07 and 2007/08 seasons. 
 Optimal Conventional Significance 
Northland    

Year 1 3237 3171 ns 
Year 2 3036 2715 P<0.05 

Rotorua    
Year 1 2658 2778 ns 
Year 2 3148 2904 P<0.05 

Hawke's Bay    
Year 1 2938 2911 ns 
Year 2 2431 2643 P<0.05 

Taranaki    
Year 1 2863 2845 ns 
Year 2 2188 2423 ns 

Manawatu    
Year 1 2932 3003 ns 
Year 2 2869 2382 P<.001 

    
 
 
Climate/Grazing interaction 
The differences in pasture herbage mass data between Year 1 and Year 2 can be related 
to climate.  
 
The summer in Year 1 was dominated by cool southerly winds. This resulted in below 
average sunshine recorded in the western North Island regions and warm dry conditions 
in the Hawke’s Bay from October 2006 – January 2007. December 2006 was unusually 
cool and dry and is most likely responsible for the lower than expected herbage mass 
available in January 2007.  On the other hand, rainfall was above average in Northland 
and Bay of Plenty. This combination of climate factors is likely responsible for the lack of 
any apparent peak and drop off in pasture production as the 2006/07 season progressed. 
 
Year 2 initially had low sunshine with near record lows recorded in the North in 
November and December 2007.  Geff Cookson reported a very poor spring with cold dry 
conditions and this was reflected in the overall low herbage masses in October 2007 (Fig 
3). Then, with the exception of Northland which had above normal rainfall, hot dry sunny 
weather persisted in most North Island regions through January and February 2008 
resulting in severe soil deficits. This resulted in a drop in herbage masses in 
Conventional plots in February 2008 and all plots in the following month. 
 
Based on the post-grazing data it could be concluded that in general, more pasture 
growth can be achieved when pastures are optimally managed. But even the best 
managed ryegrass/white clover pastures will suffer when growing conditions are very 
poor.  
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Nitrogen fertiliser impact 
Drought affected N treatment applications at Hawke’s Bay where no treatments could be 
applied during both summers. However, as there also would have been correspondingly 
little opportunity for leaching from the system, this data was assessed as if there was no 
break in treatment continuity.  
 
Over all sites, the post-grazing residues were similar for the nitrogen treatments in Year 1 
and Year 2, with exception of the No clover plot residues which were above the other 
plots for five consecutive months (Fig 4).  The most likely explanation is that grazing 
animals showed a preference for plots with clover. This feeding preference during 
summer has been reported previously (Cosgrove et al 1996 and references therein). 
 
Overall, there was no significant difference between the N treatments in pre-grazing 
standing herbage mass (Fig 5).  This indicates that during the short period that the trial 
was conducted, the overall available soil nitrogen was not limiting pasture growth. This is 
further reinforced by the test results on clover foliage collected each of the sites in Year 
1, which showed no significant difference between N application rates (Table 2). While 
the tests do not indicate whether the foliar N is derived from fixed or mineral N, it would 
be expected that where there was both feeding pressure by CRW larvae and limited 
available soil N, a response would be seen. 
 
However, there were treatment differences at site level. The Northland and Manawatu 
sites had higher foliar N levels than Hawkes Bay (P<0.001)(Table 2) and the Taranaki 
and Manawatu sites did achieve significantly higher standing herbage mass on the 1N 
plots than the No clover plots in at least one season (Table 3). Both these sites had no 
prior history of N application and the highest N application rates in the trial (100 and 75 
kg/ha/year respectively). It is likely that if the trial was continued, the treatment 
differences would have become more obvious, especially if clover predation by CRW was 
impacting on clover content and fixation. 
 
 
Fig 4:  Average (five sites) post-grazing pasture height for N treatments over the 
2006/07 and 2007/08 observation periods. 
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Fig 5:  Average (five sites) pre-grazing standing herbage mass (kg DM/ha) for N 
treatments over the 2006/07 and 2007/08 observation periods. 
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Table 2:  Mean N content in clover foliage collected from trial sites in 2006/07 

 Kjeldahl N (g/100 g dry weight) 
 Average Variance 

Site   
Northland 4.95 0.04 
Hawke's Bay 4.14 0.01 
Taranaki 4.49 0.00 
Manawatu 4.92 0.04 
Rotorua 4.69 0.03 

   
Treatment   

Conventional  0N 4.72 0.22 
Conventional 0.5N 4.60 0.10 
Conventional 1N 4.69 0.13 
Optimal 0N 4.60 0.11 
Optimal 0.5N 4.71 0.19 
Optimal 1N 4.51 0.05 
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Table 3:  Average pre-grazing standing herbage mass (kg DM/ha) for N treatment 
plots over the 2006/07 and 2007/08 seasons. 
 0 clover 0N 0.5 N 1 N Significance 
Northland      

Year 1 3235 3354 3085 3140 ns 
Year 2 2952 2957 2943 2649 ns 

Rotorua      
Year 1 2805 2605 2655 2807 ns 
Year 2 3136 2935 3002 3030 ns 

Hawke's Bay      
Year 1 2845 2836 2937 3078 ns 
Year 2 2428 2521 2553 2646 ns 

Taranaki      
Year 1 2681 2868 2829 3037 P=0.013 
Year 2 2219 2381 2205 2417 ns 

Manawatu      
Year 1 3020 2944 2940 2965 ns 
Year 2 2547 2527 2658 2769 P=0.037 

      
 
 
Weed and Pest densities 
 
Soil fauna was sampled in June 2007 when CRW larval numbers should be near their 
peak and results are summarised in Table 4.   
 
Northland had low pest densities as would be expected in new pasture, especially when 
the cool spring and wet summers experienced would have meant few CRW in 
surrounding farmland would be capable of invasive flights (Gerard & Arnold 2002). In 
contrast, the CRW larval numbers at Taranaki were high and at levels that would impact 
on the performance of a well-established, high quality dairy pasture. Indeed, Louis 
Kuriger has observed the farm is not performing as well as he would expect over the last 
couple of years, especially in comparison to his other property run under much the same 
management.  He uses relatively little N, and relies mainly on N fixed by clovers.   
 
The Manawatu CRW numbers, while low compared to Taranaki, are high considering the 
clover levels were well under 10%, and may have contributed to the extremely poor 
clover levels in December 2007.  At Rotorua, grass grub was a more serious pest than 
CRW, being at densities that would inflict measurable losses in pasture production in 
autumn and winter. Being larger and more mobile, the abundance of grass grub is likely 
to limit the number of CRW. Hawke’s Bay had the lowest CRW numbers, as expected 
following a severe summer/autumn drought.  However, with the clover under stress and 
at very low levels, even these relatively few CRW could have hampered the ability of 
clover to recover when the rain returned. 
 
Overall, the No clover plots had few CRW larvae compared to the other plots (P< 0.001), 
and 1 N and particularly the 0.5 N plots, had more CRW than the 0 N plots (P< 0.05).  As 
the abundance of root nodules determines how many CRW larvae can establish, these 
results clearly indicate that the addition of some N fertiliser in the presence of CRW aids, 
not hinders, nodule production. 
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Table 4: Effect of N treatments on CRW and grass grub densities in June 2007 at five 
sites. 
 Larvae/m 2 
 No clover 0 N 0.5 N 1 N sed 
CRW      
Northland 5 50 45 79 29 
Rotorua 0 43 123 74 38 
Hawke’s Bay 0 23 67 27 37 
Taranaki 24 488 518 351 181 
Manawatu 9 125 160 291 46 
      
Grass grub      
Northland 0 5 5 23 8 
Rotorua 186 150 197 133 48 
Hawke’s Bay 6 6 6 0 8 
Taranaki 5 5 20 0 8 
 
 
Overall there was no observable difference in pasture weed content. However, at the 
Hawke’s Bay site, Californian thistles were a major concern and thistle density was 
increasing in the Optimal plots. Mike Slay observed that with no pasture cover in spring, 
the thistles established well both years.  He suggested that the hard grazing may have 
stimulated buds on the roots to grow new aerial shoots which, if not grazed off in a timely 
manner, can increase thistle abundance dramatically. 
 

 
Fig. 5 : View of Hawke’s Bay site with Optimal block on left   
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Clover content 
The pasture clover content results for the five sites are summarised in Figs 6 and 7. The 
data set is not as complete as planned which handicapped analysis. Samples from two 
sites could not be assessed in autumn 2007 and because of the severity of the drought, 
there was insufficient pasture to do herbage dissections in all but the Rotorua site in 
summer 07/08, and at the Taranaki site in autumn 08. Therefore, the expected effects of 
Optimal and Conventional treatments on clover content in the second year are not as 
apparent as hoped.  
 
Nevertheless, when data for the five sites are pooled, the Optimal plots (including the No 
clover treatments) had 60% more clover than the Conventional plots in February/March 
2007 (13% vs. 8% clover content, P=0.014). This is a very important result as summer 
pasture quality strongly influences stock production.  Grasses tend to go to seed at this 
time of the year, but if the pasture has a high level of clover, high production levels can 
be maintained.  
 
As expected, the no clover plots had significantly lower levels of clover than the 
remaining N treatments at all assessments except in autumn 2008 following the drought 
(P<0.05 - P<0.001). Although there was no statistically significant difference in clover 
levels between the plot to which N was applied, the predicted pattern over time of lower 
clover levels in the plots receiving the full N rate did eventuate (Fig. 7). 
 
At the individual site level, Northland, Rotorua and Taranaki all had moderate to good 
clover levels during the trial period with all reaching at least 30% clover content on at 
least one sampling occasion.  In contrast, the Manawatu and Hawke’s Bay sites had low 
clover levels. The latter sites were those with the harshest environments with the 
Hawke’s Bay having hot dry summers, and the Manawatu site on an exposed ridge. Mike 
Slay suggested the combination of CRW and hard grazing would have accentuated the 
very low levels of clover on site.  
 
Northland appeared to go against conventional wisdom with N application, particularly at 
the full rate, improving pasture clover content in the first year.  As Northland clovers also 
had the highest N content at this time, it suggests that these clover cultivars were able to 
utilise mineral N and compete effectively with the ryegrass. This is possible as the 
pasture was only two years old and did not yet have the full burden of clover root pests 
and pathogens.  Also in Northland, Conventional grazing management appeared to 
encourage clover through Year 2. However, this could be a flow -on effect from Year 1 
when the pattern of for Optimal and Conventional post-grazing resides appeared 
opposite to that intended. 
 
The plots at Manawatu had little clover throughout the trial period. Peak levels occurred 
in zero clover plots under the Optimal management during March. This suggests that 
good levels of clover seed were present in the soil seed bank. It is possible that by 
spraying out the clover and thus removing the species-specific clover root pests 
(nematodes and CRW) from the plot, clover seedlings were able to survival and grow 
better than those germinating amongst established clovers. This has been demonstrated 
experimentally in the field as reported by Bell et al. (2004). 
 
Clover levels at Rotorua tracked upward during the trial until the 2008 drought struck.  
The 0 N plots performed similarly under both Optimal and Conventional management but 
the clover content under the 0.5 N increased around 10% under Optimal management 
while it fell by similar levels at full N rates.  
 
Optimal management appeared to markedly improve clover content at the March 2007 
assessment at Taranaki but thereafter only aided the clover-only treatment. However, 
under Conventional management, a 0.5 N rate appeared beneficial. 
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Fig. 6: Effect of N treatments on pasture clover content at five sites 2006-2008. 
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Fig 7:  Average (at least three sites) pasture clover content for N treatments over the 
2006/07 and 2007/08 observation periods. 
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CONCLUSION 
 
In spite of the trial being compromised by drought, managing pastures according the 
Optimal pasture management guidelines resulted in increased pre-grazing herbage mass 
and clover content over summer compared to the Conventional pasture management.  
This increase in quality summer forage would be of benefit to all pastoral farmers. It 
would increase the milk yields of cows in mid stages of lactation and provide high quality 
feed for rapid live weight gains in lambs and other young stock.  
 
Any pasture management action that lifts pasture clover content will also enhance the 
survival of white clover when subjected to pest pressure from CRW and other pests, and 
lessen the opportunity for weed establishment.  Therefore not only should farmers adopt 
it for improvements in the quantity and quality of the feed produced, but also for the 
benefit of maintaining a quality pasture long term.  
 
The combination of the relatively low N application rates and the likely high levels of 
available soil nitrogen on some farms, and the influence of the drought in Year 2, masked 
most impact of nitrogen strategy on pasture production and clover content in this two 
year trial. 
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