Proposal for field testing  of six contact insecticides for the control of 
 Cactoblastis cactorum.
INTRODUCTION

All possible means should be explored to control the advance and invasion of the cactus moth, Cactoblastis cactorum, into the USA and Mexico (Zimmermann et al. 2004). Chemical control is one of these control options and South Africa is the only country where chemical control has been practiced for more than 30 years to protect the commercial cactus pear orchards against damage from this insect.  Not less than 4 insecticides are presently registered for the control of C. cactorum (Nel et al. 2002)  based on work done by  Burger 1972 , Pretorius et al. 1986 and Pretorius & Van Ark 1992. The control methods  are aimed at  killing the eggs and the neonate larvae before entering the cladodes.  The control of the endophagous larvae are virtually impossible and several systemic insecticide have been tried which were all unsuccessful (Pretorius et al 1986). However Pretorius & Van Ark (1992) subsequently  found  mevinphos and dimethoate to be effective when stem injected or by cover sprays but they were never registered for the control of Cactoblastis.  Leibee & Osborne (2001)  have suggested new generation contact and systemic insecticides  for the control of C. cactorum  which are easy on beneficials (predators and parasitoids) . These include abamectin, emamectin benzoate, imidacloprid, spinosad, indoxacarb and chlorfenapyr. Some of these are included in this proposal (Bloem et al. 2005).  Although Pretorius et al. 1986 are skeptical about the use of systemic insecticides in Opuntia because of the high doses required due to of the large dilution effect, it may be worth while to consider a few new products that have been developed since 1989 (Leibee & Osborne 2001).  The selection of  new insecticide candidates for this field trial  came from the results by Bloem et al. 2005 who have tested  nine products under laboratory conditions. These are all contact insecticides aimed at controlling eggs and neonate larvae mainly in commercial plantations and for ornamental cacti. The use of these insecticides will have limited use in controlling C. cactorum in wild Opuntia populations and in areas where there are overlapping generations of the cactus moth.

MATERIALS AND METHODS

Egg sticks will be obtained from existing outdoor cage cultures at Uitenhage (South Africa). Egg sticks of equal age and length will be attached to cladodes  in open air cactus pear plantations (fodder varieties  “Robusta” type)  representing  natural field conditions. Plants with egg sticks will receive standard covers prays at two time intervals, namely for  3 day old  egg sticks (light coloured) and again for 28 day old egg sticks (dark coloured), following the methods of Bloem et al. 2005. In order to evaluate the larvicidal effect,  plants will be treated at two intervals 25 days apart  and untreated egg sticks, a few days prior to emergence, will then be attached to treated  plants to ensure proper evaluation of the insecticides on neonates. Egg sticks will be glued to spines with “super-glue”.
The field trials will be done at two localities, one near Cradock or Graaff-Reinet and the other one near Uitenhage and these will be repeated two times, one in the early summer (November) and the other one in autumn (March/April). Treatments will be evaluated about 7 days after larval hatching.

The treatments will include the following insecticides:

1. Cypermethrin (registered concentration) (control 1)
2. Spinosad  (two concentrations)
3. Imidacloprid (two concentrations)

4. Emamactin (two concentrations)

5. Bacillus thuringiensis (one treatement)

6. De-ionized water (one treatment)

Only one concentration per insecticide will be applied based on the findings by Bloem et al 2005. The dosages will be based on the average registered concentrations for ornamentals and vegetables in Florida, Mexico and South Africa.  It is assumed that these products will al be available in South Africa.
Two factor analyses of variance (ANOVA), namely products and dilution will be used to evaluate differences with the interaction between product and dilution as an error term. Dependent variables will include percent mortalities and survival and data will be transformed  using arcsine.

Each field trial will consist of 30 plants (6 treatments X 5 repetitions) with 6 eggsticks glued onto cladodes within each plant (180 observations).  There will be seven visits to each trial site (total 14). 
	Activity
	Site 1
	Site 2

	
	Hours/person
	km
	Hours/person
	km

	Site selection
Lay-out  1st treatment
Lay-out 2nd treatment

Evaluation 1st treatment =1
                                       =2

Evaluation 2nd treatment=1
                                       =2

(2 persons per trip)


	10
16
16
10
10
10
10
	600
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500

500

500
500

500
	4
6
6
6
6
6
6
	150

100

100

100

100
100

100



	Costs (2 persons)
	R32 800.00
	R7 200.00
	R 16 000.00
	R1 500.00


R 2.00 /km                 R200.00/hour (technicians)
Other costs:

1)Project supervisor (Hoffmann or Zimmermann)  4 visits to sites
Airticket -----------------------------------------------------------R12 000.00

Consultancy fee R300/hr  52 hrs -------------------------------R15 600.00
2) Statistical  analyses-----------------------------------------------------R  5 000.00
3) Car rental   6 X R400-------------------------------------------------- R  2 400.00
4) Subsistence (accommodation) R350/day X  40-------------------- R 14 000.00

5) Spray equipment, insecticides etc.------------------------------------R10 000.00

6) Rearing of egg sticks----------------------------------------------------R  9 000.00
7) Casual labour-------------------------------------------------------------R  1 500.00








Total              R115 000.00







Approximately        US$ 19 000.00
Timetable
	Activity
	Date

	Site selection

Lay-out 1st trial

Evaluation 1st trial

Second evaluation

Lay-out 2nd trial

Evaluation 2nd trial

Second evaluation

Completion of final report
	August 2005
October 2005

November 2005

December 2005

February 2006

March 2006

April 2006

May 2006


Work will be carried out by a qualified and experienced spray operator;
Mr. B D Viljoen assisted by Mr. D.E. Malan
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