STANDARD OPERATING PROCEDURES


	CROP
	Tomato (commercial standard fresh tomato variety)

	
TARGET
	
Phthorimaea absoluta (Meyrick) (Lepidoptera: Gelechiidae). (Micro-moth)
Previously known as Tuta absoluta (Meyrick) 
Common names: Tuta, tomato pinworm, tomato leaf miner.

Pest status: Origin in the Andes foothills in South America. Has become a global pest on tomato. Invaded Europe in 2006 and South Africa in 2016. Minor pest of potato, but P. absoluta will feed on many species of cultivated and wild Solanaceae, causing damage at high densities.


	
LIFE  CYCLE









	The life-cycle of Phthorimaea absoluta comprises four stages: egg, larva (four stages), pupa and adult. The larval stage is responsible for causing major damage on several plant parts. Lifecycle is fastest at about 300C

Egg: Females lay eggs individually (or in small batches of 2-5 eggs) on the underside of leaves, stems and sepals. The eggs are elliptical, and their colour varies from pearl-white to bright yellow, darkening and becoming brown near to eclosion. Eggs take 4-7 days to hatch, depending upon temperature. 
 
Larval stages (4 instars): After eclosion, the first-stage larvae penetrate the leaves, stems or fruits to develop inside. The first-instar larvae are white in colour, becoming green/yellow after feeding on plants. The second and third instars are usually green, but 4th instars are often a pink colour. Larval stages take 8-14 days depending upon temperture. Slower when cooler. 

Pupal stage: The 4th instar larvae stop feeding (prepupal stage) and leave their leaf mines and drop down the plant to build strong silk cocoons, mainly in the soil but can be on the basal leaves. The pupae are oblong shape and about 5mm long. They turn a dark brown colour before the adult emerges. Duration of pupal stage is usually 7-12 days. Adult females usually emerge from their pupae before the males. 

Adult: Adult moths are about 6mm long, and covered by mottled brown-grey scales. The antennae are filiform with light and dark bands. Female moths orientate towards the plant volatiles emitted by the host plants. Females emit a potent sex pheromone that attracts males. Females lay most of their eggs within 2-3 days after mating. Contact with host plants induces oviposition and eggs are laid on the underside of leaves. Adults live for about 2-4 weeks. 

The complete life cycle under South African summer conditions can be as short as 3 weeks, but usually 4-6 weeks. Tuta breeds continuously wherever tomatoes are grown.


	
DAMAGE SYMPTOMS      

     
	
Tuta larvae mainly cause damage by feeding inside the leaves in distinctive mines. At high infestation levels the mines merge to form brown patches and entire leaves become chlorotic and will die off. As larvae get older, they abandon older mines and move to new leaves to search for a better food source. Damage to leaves is the main cause of economic losses as young tomato plants can be completely destroyed, while older plants may suffer >80% damage. At high infestations, the larvae often move from the leaves onto the fruit and cause extensive damaged to the crop. Entry holes usually allow pathogens to cause secondary rot and the fruit is destroyed. 

	TRIAL LOCATION AND DETAILS
	Trial Sponsor, Person Responsible for the Trial, Trial Co-operator, Details of person who established and evaluated the trial.
The trials will be conducted in four different Köpen climate areas.

	TIME OF APPLICATION
	When Tuta moth densities in pheromone traps reach >80-100 moths/trap/week, or when egg batches are observed on an estimated >20% of plants. 

	PLOT SIZE & LAYOUT
	Randomized Complete Block Design
PHASE 1- 2: 7 x treatments (list treatments to be provided) 
4 replicates of each treatment
5 sq.m blocks with 3m spacing
Planting density of tomato – standard commercial practice for the variety (normally 30-50cm between plants and 1m row spacing).
Only assess inner rows of plants (do not assess outer rows of plants). 

	APPLICATION METHOD
	Equipment: knapsack sprayer for aqueous EC formulation. 
Standardised Foliar application at all sites, 3 to 5 applications.
7-10 days application interval
Total Spray Volume: 500 to 1500 ℓ.ha-1 depending on plant size
General Application parameter recommendations:
∆t ≤ 8⁰C (Dry/wet bulb)
Application speed ± 1 km.h-1 and swath width 50 cm
Droplet size: 80 μm to 150 μm VMD, Spray nozzle: Full cone or equivalent for production of maximum number of droplets.
Time of application: Coolest part of the day e.g. Early morning application (preferred).

	TIMING OF ASSESSMENT
	Baseline assessment before each application and then at a weekly interval until harvesting, as per local conditions and standardised for all treatments
It is recommended to carry out a pre-count before the first application to define the infestation level using Tuta pheromone traps. Two traps per tunnel (30x10m).

	EVALUATION TECHNIQUE
	Scout for signs of mines on leaves and estimate % area of damage (0%, <20%, 50%, >70%, 100%). Scout a random 25 leaves on plants per trial replicated block at each assessment. Same person to undertake the damage estimates each time. Weekly yield to be measured. Standardised for all treatments.

	EFFICACY CALCULATION
	Estimate of % damage on leaves (25 leaves per block per assessment. Assess additional crop effects, such as visible damage to fruit.
Determine yield of tomato in each block.
ANOVA of damage and yield assessment and other statistical tests to be applied as advised by biometrician with summary and raw data report.
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APPLICATION PROTOCOL 	
	TREATMENT NO
	TREATMENT DESCRIPTION
	TREATMENT PURPOSE
	DOSE CONSTANT
	KNAPSACK VOLUME
	VOLUME (mℓ) OF EPF CONCENTRATED FORMULATION REQUIRED FOR 16 ℓ KNAPSACK
	VOLUME OF 1% (V/V) PARAFFIN OIL REQUIRED FOR 16 ℓ KNAPSACK (mℓ)
	VOLUME (ℓ) OF WATER REQUIRED TO MAKE KNAPSACK UP TO 16 ℓ
	Constituents of final spray mixture (Tank mixture)

	1
	Control
	No treatment
	No treatment
	No treatment
	No treatment
	No treatment
	No treatment
	No treatment

	1
	Negative control
	Negative control
	0
	16
	0
	160
	15.84
	H20 + 1% (v/v) Paraffin oil

	2
	Concentration 0.5X
	A
	0.5
	16
	4
	160
	15.836
	Formulation + 1% (v/v) Paraffin oil + H20

	3
	Concentration 1X
	B
	1
	16
	8
	160
	15.832
	Formulation + 1% (v/v) Paraffin oil + H20

	4
	Concentration 1.5X
	C
	1.5
	16
	12
	160
	15.828
	Formulation + 1% (v/v) Paraffin oil + H20

	5
	Concentration 2X
	D
	2
	16
	16
	160
	15.824
	Formulation + 1% (v/v) Paraffin oil + H20

	6
	Concentration 4X
	E
	4
	16
	32
	160
	15.808
	Formulation + 1% (v/v) Paraffin oil + H20

	7
	Registered Commercial synthetic insecticide standard
	Positive control 1
	As per label
	As per label
	N/A
	N/A
	N/A
	N/A

	8
	Registered Commercial biological insecticide standard
	Positive control 2
	As per label
	As per label
	N/A
	N/A
	N/A
	N/A





