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Effect of potato mirid (Calocoris norvegicus) on white clover seed
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Abstract Potato mirid, Calocoris norvegicus,
commonly occurs in white clover, Trifolium repens,
crops in Canterbury, New Zealand. Its potential to
reduce seed yield by feeding injury was investigated
in field cage plots in a cv. Huia white clover seed
crop. Third to fifth instar nymphs were released at
five intensities ranging from 0 to 2 mirids per 5
stolons. Plant growth and inflorescence production
were determined by regular measurements of 15-
20 tagged stolons per cage. Seed was harvested in
late summer and dressed into first and second
quality seed for which thousand seed weights were
recorded. No differences between plant growth and
flowering pattern were observed between treat-
ments, but inflorescence numbers were quad-
ratically reduced as mirid numbers increased. When
total plot flowering and yield components were
compared, a significant negative quadratic
relationship between total inflorescences and first
quality seed yield with increasing mirid intensity
was demonstrated. For second quality seed yield a
negative linear relationship was observed. A
positive linear relationship between undamaged
inflorescences and total yield per plot was also

A97020
Received 17 March; accepted 25 September 1997

demonstrated. On the basis of current returns for
white clover seed ($4 kg"1), losses of up to $740
ha"1 were estimated.
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INTRODUCTION

Clover casebearer moths (Coleophora mayrella and
C. alcyonipenella) were once regarded to be the
major pests of white clover {Trifolium repens) seed
crops in the Canterbury region. Following the
successful introduction and establishment of the
parasitoids Bracon variegator and Chrysonotomyia
trifolii, clover casebearer moths have become less
numerous since the late 1970s (Pearson 1989).
Potato mirid (PM) (Calocoris norvegicus) and
bluegreen lucerne aphid (BGLA) (Acyrthosiphon
kondoi) have now become the predominant insect
pests of white clover seed crops in Canterbury
(Schroeder 1995; Schroeder & Clifford 1996). Both
species occurred early in the growing season (mid
November to late December) when maximum plant
growth and inflorescence development was
occurring. The highest density of PM nymphs (40
m~2) occurred along the crop edge (0-1 m), while
BGLA numbers reached a maximum of 800 m~2

within fields.

PM has been implicated in causing damage to a
range of crops. These include asparagus in the
Waikato region (Watson & Townsend 1981), lotus
(Clifford et al. 1983), and lucerne and white clover
(Wightman & Whitford 1982) in Canterbury.
Outbreaks of epicarp lesion symptoms in pistachio
fruit in California were found to result from feeding
puncture wounds by several bugs, including PM
(Uyemotoetal. 1986;Michailidesetal. 1987). The
injury caused from injected feeding enzymes was
apparently localised to the feeding site. To
overcome this problem in pistachio crops, a day-
degree model for the development of PM and timing
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management strategies was developed by Purcell
& Welter (1990).

Other common hemipteran pests of legume
herbage seed crops in New Zealand are brown
shield bug {Dictyotus caenosus), Australian crop
mirid (ACM) (Sidnia kinbergi), and wheat bug
(Nysius huttoni) (Wightman & Macfarlane 1981;
Schroeder 1995). Pearson (1991) considered that
ACM could have been a major cause of white clover
inflorescence damage. However, Schroeder &
Clifford (1996) found that ACM, brown shield bug,
and wheat bug occurred too late in the season to
have any major impact on white clover seed yields.

Yield loss assessments using field cages are
useful for identifying specific pest injury impacts
on plants in isolation from the rest of the crop. If
consideration is given to the careful timing of
inoculation to simulate natural attack, this technique
can provide the most effective method for controlled
manipulation of experimental conditions (Dent
1991). Artificial infestation techniques can thus
make the study of loss assessment more direct and
refined. Pearson (1991) studied the impact of
different ACM densities on white clover seed yields
in small field cages and found that with low
densities of mixed instars (one per plant) white
clover seed production was significantly reduced.
Because ACM was uncommon (< 1 m~2) in field
surveys carried out during the 1994-95 and 1995—
96 seasons (Schroeder & Clifford 1995; N. C.
Schroeder unpubl. data), no experiments were
conducted with this species. High numbers of either
PM or BGLA during inflorescence development is,
therefore, likely to be the most important factor
causing yield loss by the insect pests found in white
clover seed crops. In this study, a field cage
experiment was conducted in a white clover crop
to determine the impact of different PM intensities
on seed production.

MATERIALS AND METHODS

The experiment was conducted in an irrigated 1.5
ha white clover (cv. Huia) seed crop grown on a
Templeton silt loam soil at Lincoln, Canterbury. The
seed was precision sown in 45 cm row spacings at
a rate of 3 kg ha"1 in late March 1993.

Thirty 0.9 m x 0.9 m plots were located in a
uniform 40 m x 6.3 m area of the crop. The numbers
of stolons per plot varied from 210 to 420 (338 ±
45). A week before cage placement, 15-20 stolons
on which the first inflorescence buds had initiated
were tagged in each plot for recovery at harvest.

Twelve of these stolons were later sampled at
harvest (early-mid February) to determine treat-
ment effects on seed yield components (number of
florets, seeds per floret, and seeds per inflorescence)
by inflorescence position on the stolon (first to
fourth head appearance along the stolon) and stolon
internodal growth lengths (see Schroeder 1995).

On 30 November, the plots were enclosed in
0.729 m3 wooden-framed field cages covered in a
fine mesh material, similar to those used by Pearson
(1991). Five plots were left uncaged to determine
any effects of the cages on plant growth and yield.
All plots were sprayed with a short persistence
insecticide (Yates Pyrethrum, 14 g I"1 pyrethrum
and 56.5 g I"1 piperonyl butoxide) applied at 3.17 g
a.i. in 9 litres water on 1 December 1993 to remove
any resident insects.

Cage plots were infested with a mixture of third
to fifth instar PM at five intensities (0,0.2,0.5, 1.0,
2.0 mirids per five stolons) on 3 and 4 December.
PM nymphs were collected by sweep-net from
white clover and lucerne crops grown 8 km away
from the experiment site. A sixth treatment consisted
of the uncaged plots. The experiment consisted of
five blocks with the six treatments randomly
positioned within each block.

Any variation in ground-level temperature
between the caged and uncaged plots was recorded
using a "Squirrel" data logger (Grant Instruments,
United Kingdom). Temperatures were recorded
every 2 h from a probe placed at ground level in
the uncaged and control cage plots in block four.

Pollination within the cages was performed by
Bombus terrestris workers collected from the field.
One or two bees per cage were released on 9
December. Bees were also added on 12 and 28
December and 3 and 10 January to maintain the
desired number per cage. Uncaged plots were
naturally pollinated by field honey bees and bumble
bees.

A second insecticide application (Yates Mavrik
Aquaflow, 240 g 1~' fluvalinate applied at 36 g ha"1

in 9 litres of water per plot), was applied to the
uncaged plots and control cages on 4 January 1994
to kill the resident insect pests during seed fill. Slug
bait pellets (Yates Mesurol, 20 g kg"1 methiocarb)
were sprinkled at a rate of 3.3 kg a.i. ha"1 over all
plots on 4 January to control slugs.

All plots were sprayed on 23 February with a
desiccant herbicide (Crop Care Holdings Reglone,
200 g I"1 diquat) applied at 600 g a.i. ha"1 in 15
litres water. Five to six days later, the plots were
harvested by hand-shear (harvested) and vacuum


