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INTRODUCTION

Herbicides account for about 60% of the total pesticides
used in New Zealand (4,5), reflecting the dominance of
pastoral farming in land use.

Spray drift damage continues to be a major concern,
particularly from phenoxy herbicides applied for pastoral
weed control adjacent to high value and sensitive
horticultural crops.

Data sources were investigated to identify the nature of
drift damage.

Industry viewpoints were canvassed to propose options to
reduce drift damage.

THE CURRENT SITUATION

Amounts of Herbicide Used

Annual usage of selected herbicides, based on surveys conducted

between 1985 and 1989 are:

Amount
(tonnes active
ingredient /yr)

Proportion
(% of total
herbicide use)

2,4 -D 409 t 17%

MCPA 276 t 11%

2,4,5 -T* 464 t 20%

All phenoxy
herbicides 1303 t 54%

glyphosate 239 t 10%

Total herbicide 2424t

* 2,4,5 -T now deregistered, use largely replaced by metsulfuron and triclopyr.
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THE DRIFT PROBLEM

The number of plant damage cases, almost all due to herbicide
drift, officially reported to the New Zealand Pesticides Board
peaked at 65 in 1984 -85 (Table 1 below). What proportion of the
total cases this represented is unknown but it would be low
because very few cases of vapour drift were reported, and not all
incidences of plant damage result in a complaint being laid. Any
assessment of the amount of damage is difficult to make on a
national scale although individually, spray drift damage can be
financially disastrous. The number of reported cases has declined
in recent years due to the difficulties of enforcing the current
weak legislation

Aerial

on pesticide

Reg. Chem
Applicator

drift.

Govt
Dept

Local
Body

Other/
Unknown

Total

1990-91 0 1 0 0 3 4

89-90 3 0 0 0 5 8

88-89 9 0 0 0 4 13
87-88 8 1 0 0 11 20
86-87 4 0 2 1 5 12
85-86 13 1 0 0 19 33
84-85 18 1 0 0 46 65
83-84 17 3 0 3 25 48
82-83 16 8 0 3 28 55
81-82 14 3 0 0 28 45

Table 1:Plant Damage Cases Reported to the New Zealand Pesticides
Board

Aerial and ground application are implicated approximately in
proportion to the relative amounts of chemical applied. This is
surprising because aerial application is considered more hazardous
because of the height chemical is released and because of the
turbulence created by the aircraft. Lack of knowledge and
experience of some ground operators may be a factor contributing
to the number of such incidents.

The most at -risk crops are glasshouse tomatoes, kiwifruit,
grapes and vegetables, reflecting the sensitivity of the crops and
their proximity to pastoral. farming.

Vapour drift is considered to be responsible for far more
cases of drift damage than droplet drift (maybe three times the
incidence), which confirms overseas experience (1,3) and
highlights the need for drift minimisation recommendations to be
revised. Vapour drift may cause damage some kilometres away from
the application site. Volatilisation may continue for many hours
after the chemical is deposited on the target weed. For example,
as much as 40% of the volatile esters of 2,4 -D may vaporise in
warm conditions within a few hours of application (2). Sensitive
crops may show visual damage symptoms from less than 100 ppb, and



3

295

as low as 10 ppb of some herbicides(1). Residue levels from drift

of over 30,000 ppb have been measured, which is of the same order

of magnitude as is recommended to kill thistles.
Almost all 2,4 -D used in New Zealand is the butyl ester

formulation. It is about 20 times more volatile than the amine

formulation and also more volatile than many of its substitutes.

For example, it is about 12 times more volatile than MCPA iso-

octyl (1). Although 2,4 -D (all forms) accounts for only about 30%

of all phenoxy herbicides used, it has been identified in 85% of

all plant damage cases analysed for phenoxy residues by the major

laboratory specialising in this work.
Atmospheric conditions affect the rate of transport and

dispersion of damaging concentrations of herbicides. Inversions

restrict dispersion and thermals may be responsible for

transporting herbicide vapour several kilometres. (E. Wallace

pers. comm.).
Most plant damage was a result of spraying operations

carried out in mid to late spring. Late spraying such as this

poses a greater risk to sensitive crops as they are at their most

active stage of growth and the warmer air temperatures increase

the rate of volatilisation.

Legal Remedies
Legal remedies are very expensive, and require reliable evidence

which is often not available.

Insurance
Crops are normally uninsurable or the premiums are unaffordable in

relation to the value of the crop. Insurance for applicators was

mandatory but now some are electing to carry no insurance because

of dissatisfaction in the way claims have been handled, high

excess payments, and the total cost of the service.

Current recommendations on minimizing drift focus on

droplet drift nozzle pressure and size, wind direction during

application, use of drift control adjuvants, and ignore

volatilization.

STRATEGIES TO REDUCE DRIFT HAZARD

The most promising strategies include:

Training, especially of ground operators in regions having

large numbers of drift incidents (upper -North Island). The

mandatory training programmes for aerial operators should also be

reviewed and in- service training should be available.

Revised recommendations should recognise vapour drift as

being a very important mechanism for off target herbicide

movement. Consideration should be given to volatility when

selecting herbicides. Volatile herbicides should only be applied

in early winter and not adjacent to sensitive crops. A definite

and constant wind direction away from sensitive crops is also
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required to minimize the chances of post targetting volatilisation
damage.

Research into the volatisation mechanism is needed, (both
pre and post- targetting), including the rate and duration of
volatilisation from target weeds, atmospheric transport
mechanisms, and the uptake of herbicide vapour by the at -risk
plants. Better knowledge is required of damage thresholds and the
rate of decay of herbicides in high -value and sensitive
horticultural crops.

A major shift from use of volatile 2,4 -D ester formulations
would reduce the incidence of damaging drift.

ACKNOWLEDGEMENTS

Dr Pat Holland, MAF Ruakura analytical data.

Mr Euan Wallace, Agro- Research Enterprises Ltd case studies.

References

1. Elliott, J.G. and Wilson, B.J. (Ed) (1983). The influence
of weather on the efficiency and safety of pesticide
application the drift of herbicides. British Crop
Protection Council Occasional Publication No 3, Croydon.

2. Maybank, J., et al (1978). Spray drift from agricultural
pesticide applications. Journal of the Air Pollution
Control Association, 28, pp 1009-1014.

3. Robinson, E., and Lawrence, L.F. (1978). 2,4 -D Herbicides
in Central Washington. Journal of the Air Pollution
Control Association, 28, pp 1015 -1020.

4. Wilcock, R.J., (1989). Patterns of pesticide use in New
Zealand. Part 1, North Island 1985 -88. Water Quality
Centre Publication No.15, DSIR, Hamilton.

5. Wilcock, R.J., and Close, M.E., (1990). Patterns of
pesticide use in New Zealand. Part 2, South Island 1986-
89. Water Quality Centre Publication No. 16, DSIR,
Hamilton.


