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Phytotoxicity investigations of mineral oil and diazinon sprays
applied to kiwifruit in winter-spring for armoured scale control
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Abstract The effect of 1, 2, or 4% mineral oil
(Mobil Superior 663 97%) sprays plus technical
grade diazinon (24 g a.i./lOO litres) applied to
kiwifruit vines at various times from 35 days before
to 25 days after budbreak, was investigated in
orchards at Kerikeri, Te Kauwhata, and Motueka,
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New Zealand. There was no significant effect on
budbreak, flowers, fruit, and yield parameters on
treated vines compared with unsprayed vines at Te
Kauwhata and Motueka. At Kerikeri the 4% mineral
oil-diazinon treatment caused phytotoxic damage
to 25% of canes from an August application, 3% of
canes from a September application, and no damage
from an October application after budbreak.
Damaged canes typically had 2-5 terminal buds
which were dead. No damage was found at the 1 and
2% rates. At Kerikeri fruit numbers and yield of the
mineral oil-diazinon treated vines were significantly
reduced compared to untreated vines. After adjusting
for differences in cane numbers per vine, yield
losses ranged from 13 to 17% for the 1-4% rates.
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INTRODUCTION

Mineral oil sprays, either alone or in combination
with organophosphorus insecticides, are used to
control scale insects (Hemiptera: Coccoidea) on a
wide range of crops. Oils with a range of
characteristics and insecticidal activity are available.
Oils with a heavier molecular weight range (higher
distillation temperature) are generally more effective
at killing scale than lighter oils, but produce a more
persistent oil film on the plant surface and so are
more likely to be phytotoxic (Furness 1981, 1986;
Riehl 1988; Beattie et al. 1989). For most crops
there is a narrow molecular weight range of oils that
kill scale effectively without damaging the plant.
Impurities in the oil can also damage plants. The
standard of oils has been upgraded with the heavy
dormant oils no longer in use (Furness et al. 1987).
New narrow range oils (distillation temperature or
molecular weight) have a high degree of purity and
are generally less phytotoxic without reducing
scale kill.
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In New Zealand, ki wifruit vines senesce between
May and August, generally in response to frosts,
and remain dormant over the winter until budbreak
commences in spring. Previous season fruiting wood
is pruned out in this dormant period and 1-year-old
canes tied down for next season's crop (Sale 1985).
It is considered advantageous to apply sprays for
control of greedy scale Hemiberlesia rapax
(Comstock) and latania scale H. lataniae (Signoret)
over this dormant period because good coverage of
the wood can be achieved giving enhanced levels of
control of overwintering scale harbouring in cracks
and crevices in the bark (Blank 1992). Moreover, a
smaller spray volume can be used compared to an
equivalent main season spray and there is no risk of
residues on, or spray blemish to, the fruit. The risk
of using a mineral oil spray which could be
phytotoxic to foliage and fruit may also be lower
when applied to dormant wood.

Previous trials have demonstrated that mineral
oils applied during the growing season or dormant
season caused some phytotoxic damage. Ford (1971)
applied sprays of 2% oil plus an organophosphorus
insecticide in March and April in 1969 and 1970,
which resulted in damage to the fruit in the 1970
season. Sale (1972a) found 0.5% oil applied in
March did not cause damage, whereas 1 and 2% oil
resulted in a 4 and 12% fruit drop. Sale (1972b,
1980) reported on growers' experiences using oil
sprays applied during the winter to dormant vines.
Rates of 2% oil applied in 1969 and 1970 caused
cane die-back in spring. Lower rates of 1 % oil in
combination with a Bordeaux spray applied in the
winter of 1971 also caused cane die-back. The types
of oil used in these investigations were not specified
in the publications. One of the oils used was almost
certainly Shell Universal Orchard Spraying Oil (P.
R. Salepers. comm.) which has since been withdrawn
from use.

Mineral oils (Shell Universal, Mobil Superior
663, and Shell Sunspray) were applied to kiwifruit
at rates up to 2% during the dormant season from
1980 to 1985 (D. Steven pers. comm.). Some
phytotoxicity was observed with whole canes killed,
a predominance of vegetative rather than flowering
shoots, and the death of terminal buds either before
or after budbreak. Damage was erratic, occurring
on individual canes but not across the whole vine.
Yield appeared unaffected except in the worst
damaged site where, surprisingly, a 10% increase in
yield was recorded.

The effect of 2% oil (Shell Sunspray) sprays
applied in winter was investigated at three sites in

Northland in 1985 and 1986 (Blank unpubl. data).
Damage was observed on young vines at one site
with some terminal buds not forming shoots in
spring. No damage was seen at the other two
sites.

The efficacy of the narrow range oil, Mobil
Superior 663 spraying oil, with and without diazinon
against scale was studied in both laboratory toxicity
tests and field applications to dormant kiwifruit
(Blank et al. 1993). There was no significant
difference between the 1 and 2% rates of oil alone
which gave 68 and 73% control respectively of all
scale stages. The addition of diazinon (48 and 24 g
a.i./lOO litres) to the oil significantly improved
control, with the 1 and 2% oil sprays with diazinon
giving 86 and 96% (not significantly different)
control respectively. Moreover, the oil-diazinon
mixtures markedly improved control of the mature
stages (83-96%) compared to oil alone (55-66%).
The third instar (immature and mature) stages
comprise a large proportion of overwintering scale,
and are important stages to control in order to
prevent crawler release in spring (Blank 1992).
These mineral oil-diazinon mixtures were equivalent
to the most effective alternative chemicals for
dormant season control of scale (Blank et al. 1991,
1993). Despite the lower levels of control achieved
with mineral oils on their own, this may still be a
preferred option for growers not wishing to use
organophosphorus insecticides.

The management of scale on kiwifruit in New
Zealand using dormant and pre-blossom sprays was
reviewed by Blank (1992). Blank et al. (1985)
demonstrated the superior efficacy of narrow range
mineral oil-diazinon mixtures compared with
organophosphorus insecticides alone for control of
armoured scale on kiwifruit in January or April.
Tomkins et al. (1986) further confirmed the efficacy
against scale of mineral oil and organophosphorus
mixtures when applied to dormant kiwifruit. The
use of narrow range oils with and without
organophosphorus insecticides has also been
investigated for control of scale on kiwifruit in
Greece (Paloukis 1986) and California (Anon. 1988).

The commercial development of narrow range
mineral oil sprays is thus dependent on investigations
of possible phytotoxic effects on kiwifruit. The
current study investigated the effect of dormant
season and early spring applications of mineral oil-
diazinon mixtures on kiwifruit budbreak, flowering,
and yield. These findings should also reflect on the
impact of mineral oil alone as diazinon is not
regarded to have phytotoxic side effects.


