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ABSTRACT

and Manawatu to develop guidelines for re-establishing white clover into 
vigorous grass pastures. Treatments were designed to (1) determine the 

and (2) identify options for re-introducing white clover. Tribenuron proved 
damaging to grass and results for thifensulfuron were variable. Dicamba 

The re-introduction of clover was better in autumn than spring, but no 
treatment resulted in increased long term clover content of the pasture. 
This was due to both poor emergence and survival of clover seedlings 
facing severe competition from resident well established grass plants.
Keywords: white clover, Trifolium repens, clover root weevil, Sitona
lepidus,
establishment, oversowing, nematodes.

INTRODUCTION
Maintaining white clover (Trifolium repens) in high fertility, high production mixed 

pastures is under increasing pressure as a result of new technologies and changing 
management systems. Pasture pests and diseases add to the problem, and in recent years 
the predation by clover root weevil (Sitona lepidus) has caused considerable damage 

be re-introduced into pastures with a strong, productive grass base, without the need for 
traditional cultivation or renovation and their associated production losses. 

As clover root weevil, root knot nematodes and clover cyst nematodes are obligate 

and Manawatu regions were carried out to test this hypothesis, investigating suitable 

objectives of the project were to develop a best management practice for re-introducing 
white clover into established dairy pastures, in order to improve production and reduce 
reliance on mineral nitrogen for dairy farmers.
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MATERIALS AND METHODS
Four trials were conducted on productive dairy pastures, on sites with a history of high 

clover root weevil damage. A split-plot design with three replicates was used in all trials 

were applied by a CO2

chemicals used are given in Table 1. 

TABLE 1: Site and treatment details of four trials conducted in the Waikato and 
Manawatu over 2006-08.

Trial no., site and soil type Sowing details
1. Keith Holmes, Tauhei, 

Kaipaki peat loam. sowing

2. Craig McKie, Hoe-O-

clay loam before sowing

clay loam
sowing

drill or broadcast sow 

Kairanga silt loam

sowing

drill or broadcast sow 
by Aitchesen Seedmatic 

Manawatu site, at each sampling date, clover root weevil adult abundance was monitored 

control plots and from plots treated with dicamba 12 weeks before sowing. Soil cores 
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until processing. Cores were hand-crumbled, mixed and nematodes extracted from 

Total nematode numbers were assessed using a Doncaster dish and plant parasitic 

The data generated by the trials had variable replication of the main factors of interest, 

by Microsoft Excel pivot tables to generate means and standard errors of the means.

RESULTS AND DISCUSSION
Pest populations

The trial sites in both regions were selected for their past history of damaging 
2

2). Host-prey relationships follow a cyclic pattern and after several years of 
high pest pressure, there may have been a decline in clover root nodule production and 

and larval densities were low, despite there being considerable adult foliar feeding 
2

Of the herbicides tested, only dicamba was successful in removing white clover (Table 
2, Figs 1 & 2) with no damage observed to the grass. Thifensulfuron did not completely 
remove the clover although it was more effective in Waikato than Manawatu (Table 2). 
Clover root weevil density tended to parallel these effects and, larvae were removed 

FIGURE 1: The abundance (% strike/ten quadrats) of white clover in pasture in 
Trial 3 after treatment with dicamba applied 8 weeks before sowing 
and thifensulfuron at sowing (arrow). 
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FIGURE 2: The abundance (% strike/ten quadrats) of white clover in pasture in 
Trial 4 after treatment with dicamba applied 6 or 12 weeks before 
sowing and thifensulfuron applied at 6 or 12 weeks before sowing or 
at sowing (arrow). 

TABLE 2: Mean clover content of pastures (% of DM) following autumn sowing 
with pre-sowing dicamba or thifensulfuron treatments, and glyphosate 
at sowing.

Trial 4 Manawatu

Fallow Sowing Winter Spring Winter Spring Summer

None None

glyphosate 6.9 14.9

dicamba None

glyphosate 1.4

thifensulfuron None

glyphosate 1.9

SEM

There was no difference between control and dicamba-treated plots in the abundance 

as Meloidogyne naasi (grass-feeding nematodes) and as their numbers were very low 
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TABLE 3: Mean clover root weevil larvae (no./m2) following herbicide treatment 
with dicamba or thifensulfuron in the pre-sowing ‘fallow’ period in 
Trials 3 and 4. 

Applied

Trial 3

Control - 21.2

dicamba

thifensulfuron

SEM

Trial 4

Control - 21

dicamba

dicamba

thifensulfuron 64

thifensulfuron 12 91

thifensulfuron 42

SEM

‘Clover-fallow’

effects on clover germination (Table 4) and also affected the ryegrass to an extent 
that was unacceptable in the context of maintaining a strong productive grass base. 

According to the label, thifensulfuron should not be applied when pasture is stressed 
by dry conditions, which occurs frequently in the autumn, thus thifensulfuron may not 

rainfall, thifensulfuron was more effective (Table 4, Fig. 1). In contrast, Trial 2 showed 

created and allow the re-introduction of new clover from seed to be properly assessed, 

samples taken at sowing to bioassay for phytotoxicity on germinating clover seed found 
no damaging residues (data not presented). 
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TABLE 4: Clover abundance (% strike/ten quadrats), seedling emergence (no./
m2) and pasture DM (kg/ha) 6 weeks after sowing in two spring trials 
in Waikato with herbicide treatments at 0, 4, 8 or 12 weeks pre-
sowing to create ‘clover fallow’ and glyphosate at sowing to reduce 
competition.

‘clover fallow’ Clover Seedlings DM Clover Seedlings1 DM

91 112 4

4 weeks 2 6

29 4 19

12 weeks 29 4

at sowing
none

glyphosate 11

SEM
1Results from one replicate only that was re-over sown 1 month after the original 
sowing.

Clover re-introduction
Results between trials were variable and seedling establishment was low overall, apart 

6 months later (Table 4). This was not seen in the tribenuron treatments, indicating a 

unreliable, which was more due to the inadequacy of the available equipment, than the 
failure of the technique. 

2

Sminthurus viridis) population densities and 

sowing being intermediate in the Waikato trial. In the Manawatu trial emergence was 

best. Direct drilling produced nearly three times more seedlings than broadcast over-
2) in the Manawatu trial, but no differences were found 

in the Waikato trial. 
In all four trials, chemical topping with glyphosate at sowing reduced pasture DM and 

importance of reducing plant (grass) competition at emergence. Despite this, no treatment 

1, which could be attributed to buried clover seed rather than over-sowing.
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TABLE 5: Clover abundance (% strike/ten quadrats), seedling emergence (no./
m2) and pasture DM (kg/ha) 6 weeks after sowing in two autumn trials 
with herbicide to create ‘clover fallow’ and glyphosate at sowing to 
reduce competition.

Trial 4 (Manawatu)
‘clover fallow’ Clover1 Seedlings DM Clover Seedlings DM
Control (no herbicide) 4

42
1 41

69 42
41
41

at sowing
Control (no herbicide)
glyphosate
SEM 4.6
1Treatment not included in this trial.

GENERAL DISCUSSION

2), these emerging seedling densities translate into very low proportions of 

2

difference here is that seedling mortality was initially very high (Fig. 1). Mapped plants 

et al.

greatest growth potential.
Soil type may contribute to such variability between sites. Clover establishment is 

usually greater in lighter soils with higher sand or organic matter content, falling as the 

of better emergence results in the peaty soil of Trial 1, poor results in the clay soil of 

have contributed to the difference in activity of thifensulfuron between the Waikato and 
Manawatu trial sites. 

removal of clover root weevil larvae, re-sowing at 12 weeks would not be advisable. This 

through the summer with fertiliser nitrogen and the clover re-introduced in autumn.
Establishing clover, whether from new sowing or over-sowing, is fraught with problems 

and still is not well understood. However, clover re-establishment following a ‘clover 
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