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ABSTRACT

of copper hydroxide (Kocide  Opti and Champ  DP), dithianon and 
™ Target) were applied 

to avocado fruit in an orchard in Whangarei. Products were applied as 

each treatment in a completely random block design. At harvest, on 

were too few stem-end rots for the differences between treatments to be 

numbers of body rots compared with the unsprayed control. These were 
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INTRODUCTION

ppm copper in soil (Holland & Solomona 1999). In order to prevent the build up of copper 

fungicides was instigated. The outcomes of two strategies to achieve this aim are reported 

in vitro for effectiveness 

cause postharvest rots on avocados are Colletotrichum acutatum, C. gloeosporioides,
Botryosphaeria parva, B. dothidea and Phomopsis

Champ  DP, Kocide
 Target) were 

selected for testing on an orchard. 
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METHODS
Fungicide application

The trial was on an avocado orchard block in Whatitiri Road, Whangarei, Northland, 

Champ  DP, Kocide
 Target (Table 

trees using a randomised block design. Sprays were applied at recommended rates 

Fruit assessment
After harvest, fruit were placed in a coolstore at the Mt Albert Research Centre of 

daily until ripe. When fruit were ripe as judged by gentle hand squeezing, they were cut 
in quarters, peeled and rots were assessed according to the procedures in the Avocado 

Statistical analysis

TABLE 1: Application rates of products tested as spray applications for control 
of avocado fruit rots.

Fungicide product1 Active ingredient Chemical group
Rate applied

boscalid carboxamide
Pristine
Champ  DP copper hydroxide copper
Kocide  Opti copper hydroxide copper
Delan dithianon quinones 12.6 g
Shirlan pyridinamine

di-1-p-methene terpene polymer
™ Target biological activators ND2

1Champ is a trademark of Nufarm Americas Inc., Kocide is a trademark of Dupont, 

2

RESULTS

DP and Kocide Opti.
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FIGURE 1: Mean severity (%) of (a) stem-end rots and (b) avocado body rots 

Fruit were harvested on 2 November 2007, coolstored for 28 days at 
5.5°C and assessed after placing at 20°C when ripe. Values are means 

unsprayed controls (analysis of variance followed by Tukey’s LSD 
( =0.05)).
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DISCUSSION

as copper at controlling avocado rots. A formulation of copper, Kocide Opti, was as 
effective as Champ DP against avocado rot fungi, at almost half the rate of elemental 
copper. Chemical company results (data not shown) on other crops suggest that Champ 
DP may also be effective at a lower rate, but this was not tested in this trial. 

Thus the trial has achieved the aims of identifying alternate fungicides that were as 
effective as copper, and identifying copper formulations that could control avocado rots 

was applied with di-1-p-methene as a skin protectant in this trial. 
Fluazinam is a broad spectrum fungicide with a multi-site mode of action (Komyoji 

following repeated use. There are no maximum residue limits for avocados, and residue 
testing now needs to be carried out before this fungicide can be registered.

Pristine is a combination fungicide of a carboxamide (boscalid) and a strobilurin 
(pyraclostrobin). Pyraclostrobin has a single-site mode of action, so there is a risk of 

different single-site mode of action and in combination with pyraclostrobin there is less 
chance of resistance developing than if either fungicide was applied alone (Hauke et al. 

Although there are no maximum residue limits for avocados to pyraclostrobin or to 
boscalid, there is a maximum residue limit for azoxystrobin, which is also a strobilurin 
fungicide, for avocados in Australia. Azoxystrobin (Amistar ) has been tested on 

toxic to the predatory mite Amblyseius victoriensis

was non-toxic to the predacious mite Anystis baccarum 

Adalia bipunctata Linnaeus 
Aphidius rhopalosiphi De Stefani Perez 

) and Episyrphus balteatus Syrphidae).
In contrast, copper has been observed to disrupt predation by ladybirds on citrus in 

is recommended as a suitable fungicide in integrated pest management programmes 
(Hassan et al. 1991), but it has also been recorded as having a slightly adverse effect on 

Cheilomenes sexmaculata Fabricius (Coleoptera Coccinellidae)

available for application to orchards, to reduce the amount of elemental copper that is 
applied to control postharvest rots of avocados.
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