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RATIONALISATION OF SPRAY PROGRAMMES FOR
CONTROL OF INSECT PESTS IN BRUSSELS SPROUTS.

T.A. JACKSON

Agricultural Research Division, MAF, P.O. Box 24, Lincoln.

SUMMARY

The effect of a reduced spray programme on marketable yield of
Brussels sprouts (Brassica oleracea var gemmifera) was tested. The major
pests, diamondback moth (Plutella xylostella), white butterfly (Artogeia
rapae) and cabbage aphid (Brevicoryne brassicae) were monitored and
treated as necessary. The reduced spray programme gave a higher
marketable yield than no treatment and a higher gross yield than the
standard two-weekly programme, possibly due to chemical phytotoxicity
of the latter. The insecticide and application costs of the reduced spray
programme were less than half those of the two-weekly schedule.

INTRODUCTION

The demand for high-quality, blemish-free, vegetables has led to a high level of
insecticide usage in these crops, often as fixed interval spray schedules. Dunn and
Coaker (1965) considered these practices to be an over-reaction to the pest threat which
could, perhaps, be best met by the adoption of a rational insect control programme
based on an understanding of the phenologies of the crops and their pests.

Growers of Brussels sprouts in the U.K. use a particularly high number of spray
applications in their production (Sly 1978) with consequent high costs of insect control
(Norton and Conway 1977). This is also the case in New Zealand but a study of insect
damage in Brussels sprouts by Jackson (1982) has shown that the threat from pests is
not constant throughout the crop’s growth; pest attack varies in intensity and the plant
varies in its tolerance to attack.

This paper reports on an experiment to compare the effects of a fixed schedule
spraying with no spraying and a reduced spray programme based on monitoring both
the pest population and plant growth.

METHODS

Brussels sprouts, var. Lunet, were grown at the Horticultural Research Area,
Lincoln College in a 0.04 ha bed. The plants were transplanted at a 0.6 x 0.6 m spacing
and divided into 12 plots of 72 plants each for a randomized block experiment with
three treatments as follows:
I. Sprayed with fenvalerate/demeton-S-methyl mixture at two weekly intervals from
transplanting to harvest.
II. A reduced spray programme with timed sprays based on thresholds determined by
studies of the phenology of both plants and insects (see below).
II1. Untreated.

Thresholds for determining the application times of the reduced spray programme
were determined from previous work (Jackson 1982) as follows:

In the early stages of crop growth when mean defoliation of the crown of the plant
from insect pests exceeded an estimated 10%, a fenvalerate spray was applied.

When basal sprouts reached 8 mm in diameter a two-weekly spray schedule
commenced; this was reduced to a four-weekly schedule from late April.

When aphid colonies exceeded one per plant demeton-S-methyl was included with
the fenvalerate spray until no further infestation by cabbage aphid occurred.
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In this trial these threshold definitions gave a reduced spray programme which
included (see Fig. 1) a single spray with fenvalerate in mid February, three further
fenvalerate sprays at two-weekly intervals, starting mid March when the sprouts
reached the 8 mm threshold, and a final spray with fenvalerate in mid May. Demeton-S-
methyl only needed inclusion in the two sprays mid Apil and mid May. Fenvalerate was
always applied at the rate of 150 g/ha and demeton-S-methyl at 210 g/ha in a knapsack
sprayer. .

At two weekly intervals counts were made, in situ, of the major pest species,
diamondback moth, white butterfly and cabbage aphid, on the leaves of the plant and
the important growth parameters of the plant and the levels of injury were examined.
Six plants/plot were sampled from transplanting until April when the sample size was
reduced to three/plot. Six plants from each plot were harvested in mid June. All the
sprouts were stripped from the stem and gross weights recorded. The sprouts from three
of the plants were counted, weighed and examined; those that were mis-shapen, too
small, contained aphids or had evidence of disease or damage beyond the outer leaflets
were rejected and categorised according to the primary cause of rejection.

RESULTS

The seasonal population distribution of the damaging stages of each of the major
pest species under each spray regime is presented in Fig. 1. In the unsprayed plots peak
numbers of white butterfly and diamondback moth occurred in February while the peak
of cabbage aphid colonies occurred in May. The insecticides used gave good control of
the target pests; few pests were recorded in the schedule-sprayed plots while in the
threshold-sprayed plots pest populations increased in the same manner as in the
unsprayed plots until sprayed as a result of which good control was obtained.

Yields and damage at harvest are presented in Table 1. While there were no
significant differences in gross yield between either of the spray treatments and the
unsprayed, gross yield from the reduced spray treatment was significantly (P < 0.05)
higher than that of the two-weekly schedule spray treatment. This may have been due to
phytotoxicity following heavy insecticide application as some leaf burn was noted in this
treatment in April. In the reduced spray treatment marketable yield was significantly
(P < 0.05) higher than in the untreated which contained a greater proportion of reject
sprouts. The major cause of rejection in the untreated sprouts was from damage caused
by diamondback moth larvae burrowing into the sprouts; more than 11% of the sprouts
were rejected for this reason. Rejection due to disease, mainly ringspot (Mycorsporella
brassicicola) and basal rot (Fusarium sp.), was also higher among the untreated
sprouts which may have been due to the insects carrying disease or insect injury
providing a site for infection. In all treatments about 5% of the sprouts were rejected
for being small or mis-shapen, these were usually ‘‘blown’’ at the base of the plants.

TABLE 1: The effects of schedule spray, reduced spray and unsprayed treatments
on yield and damage in Brussels sprouts.

Gross  Marketable % % %0
yield yield Mis-shapen  Diseased Damaged
g/plant g/plant
Schedule spray (I) 663 632 5.0 0.3 0.1
Reduced spray (11) 789 746 4.9 1.8 0.3
Unsprayed (III) 709 585 5.1 3.5 11.3
LSD (5%) 120 118 2.0 3.2 6.7
DISCUSSION

This experiment shows that insecticide use in Brussels sprouts can be reduced from
nine sprays of fenvalerate/demeton-S-methyl to five sprays of fenvalerate, two of which
included demeton-S-methyl, with no loss in yield or quality of sprouts. Indeed the
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Fig. 1. Seasonal distribution (1981) of pest populations on Brussels sprouts in
schedule ( 4 ), reduced ( M ) and unsprayed ( @ ) plots. Sprays; f.
fenvalerate; d, demeton-S-methyl. :
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indications of phytotoxicity present after schedule two-weekly sprays suggest that a
reduction in spray frequency may actually increase yields. Apart from any possible yield
increase the reduced spray programme allows growers to cut insecticide and application
costs from $507/ha for the full spray schedule to $244/ha for the reduced programme.

Diamondback moth was the major pest causing rejection of over 11% of the
unsprayed sprouts. In the reduced spray programme there was little diamondback moth
damage despite the high numbers of larvae on the plants in this treatment early in the
season. These, however, were present before sprout formation and hence posed no
direct threat to marketable yield. Protection against this pest during sprout
development (Jackson 1981) was achieved in the reduced spray treatment by the sprays
scheduled from mid March onwards.

The reduced spray programme depends on the assessment of pest thresholds and
regular monitoring of the crop. As Adkisson (1973) pointed out, however, spray
programmes that rely on these factors have a low rate of adoption due to lack of grower
confidence in estimating thresholds and their unwillingness to make extra decisions
during crop management. In this work the reduced spray programme tested utilized
simple thresholds that could be estimated rapidly during normal crop inspection and
therefore should not hinder the adoption of this or other similar spray programmes in
Brussels sprout production.
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