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inTroducTion
Optimol was developed by 

AgBiTech to optimise the 

performance of Vivus Max, a 

biological insecticide containing 

Helicoverpa armigera 

nucleopolyhedrovirus (NPV). 

The registration of Optimol 

follows decades of research 

investigating methods to 

improve NPV efficacy, including 

recent work by the Queensland 

Department of Agriculture, 

Fisheries and Forestry (QDAFF).

In most situations, maximum control with Vivus Max is achieved 

through well-timed application and adherence to label directions; 

however certain environmental and biological 

conditions can negatively influence its 

performance. Research shows Optimol - 

which is a blend of molasses, sucrose and 

petroleum oil - improves efficacy in sub-

optimal conditions by maximising spray 

coverage, ingestion, and residual control. 

This raises mortality and speed of kill rates 

to levels expected under ideal conditions.

Vivus Max has become an 

important tool for effective and 

selective control of H. armigera and 

H. punctigera (heliothis).  Where 

heliothis is a problem, Vivus Max 

plays a key role in integrated pest 

management (IPM) due to its 

selectivity/safety to beneficials, 

low environmental impact, resistance management, lower cost and 

effective control of the target pest. It has been vital to successful 

IPM programs in many situations by providing benefits beyond 

control of heliothis; for example whitefly management in soybeans 

and mite management in strawberries. 

Despite the unique benefits of Vivus Max, its efficacy can be 

compromised by unfavourable environmental and biological 

conditions, more so than chemical alternatives. An understanding of 

how NPV works is important in determining when Optimol can aid 

Vivus Max performance.

A whitefly parasite (Encarsia formosa) on a whitefly pupa 
- actual size of wasp 0.6 mm
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undersTanding nPV
Outlined below are the characteristics of NPV that make Vivus Max 
susceptible to certain biological and environmental variables. These 
characteristics help to explain why and when Optimol can improve 
performance. For a more complete understanding of how NPV 
works, refer to the Vivus Max technical brochure and label.

Requires ingestion

The NPV particles in Vivus Max must be ingested by a larva 
for infection to occur. Excellent spray coverage maximises the 
likelihood of ingestion and therefore Vivus Max performance. It is 
also vital for larvae to be actively feeding at application due to the 
relatively short residual life of the sprayed virus.

Short residual life

The DNA in NPV is susceptible to degradation by ultra-violet (UV) 
light, and certain plant chemicals and high pH conditions can 
damage the protein body protecting the virus. For this reason, Vivus 
Max applications generally provide relatively short residual control, 
particularly where the virus on the target crop is exposed to: high 
levels of UV (e.g. sorghum heads), inactivating plant chemicals (e.g. 
pulses) or high leaf pH (primarily cotton). 

Maximising NPV ingestion and extending the residual life of the virus 
through well-timed sprays and excellent coverage will improve virus 
infection rates and mortality. Optimol can further improve ingestion 
and residual control when unfavourable conditions are unavoidable.

WhaT is oPTiMol?
Optimol is a blend of 
molasses (containing sucrose, 
glucose and fructose), 
sucrose and petroleum oil 
designed and developed to 
optimise the performance 
of Vivus Max. It has no 
insecticidal properties on its 
own but when mixed with 
Vivus Max can improve spray 
coverage and increase residual control; resulting in higher mortality 
and faster speed of kill of Helicoverpa spp. larvae.

hoW does oPTiMol Work?
Optimol improves the performance of Vivus Max in several ways:

(i) Improves spray coverage

The petroleum oil component of Optimol reduces droplet 

evaporation. This is particularly valuable in hot, dry conditions 

(above 30°C and below 40% relative humidity) and with lower 

volume sprays (such as aerial application in water) where spray 

droplet evaporation can reduce coverage.  Poor coverage is 

one of the key reasons for reduced performance with biological 

insecticides. The combination of the oil and molasses components 

also improves droplet adherence to the plant surface.
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Cotton leaf bioassay showing the effect of 3 additives on 
the relative potency of NPV.
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(ii) Improves residual activity

The sugars and oil in Optimol combine to increase the longevity of 

NPV after application. The sugar component is thought to protect 

NPV from degradation caused by the plant chemistry of certain 

crops (such as pulses and cotton). The sugars provide a stable, 

acidic microclimate that is more suitable for NPV on the plant 

surface. The oil component reduces the damage to NPV caused by 

UV light and may help to further protect against plant chemicals. 

(iii) Increases initial uptake and infection

Studies indicate that the molasses, sugar and oil components 

in Optimol combine to greatly increase NPV infectivity, however 

the mechanism for this is not fully understood. It may be due to 

a feeding stimulant effect from the sugars. However research 

indicates it is more likely caused by interactions inside the gut of 

the larva. It is suggested the Optimol components protect virus 

particles from inactivation by plant chemicals inside the gut, and 

may also increase larval susceptibility to NPV. Research in this area 

is ongoing. 

When To use oPTiMol
Maximum performance of Vivus Max will primarily be achieved 

by closely following the recommendations on the product label. 

Optimol can improve performance when conditions compromise the 

field efficacy of Vivus Max. Such conditions include:

Hot, dry conditions

Application during hot (above 30°C) and dry (below 40% relative 

humidity) conditions can cause droplet evaporation, leading to poor 

spray coverage. If application cannot be delayed until conditions 

improve, Optimol should be added to the spray for its anti-

evaporative effect. This is particularly useful for aerial application in 

water.

Cool conditions

Research shows that 

the majority of larvae 

controlled by Vivus Max 

ingest the virus within 

the first few hours after 

spraying. This means 

that along with achieving 

good spray coverage, it 

is important for targeted 

larvae to be actively 

feeding. Heliothis feed 

most actively at 25°C to 

35°C - the optimum temperature range for applying Vivus Max. 

Temperatures below 25°C will reduce the activity of larvae, leading 

to reductions in feeding and hence virus ingestion. Below 18°C 

activity is reduced even further, and below 12°C larvae stop feeding.
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Growth rates of Helicoverpa larvae at different temperatures 
relative to 25oC (16 days - hatch to pre-pupa).
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It is preferable to delay application of Vivus Max until conditions 

warm, however control can still be achieved in cooler conditions 

provided temperatures have been at least 15°C for several hours 

prior to spraying. Where application cannot be delayed or during 

extended cold spells (as often occurs in winter crops such as 

chickpeas), the addition of Optimol will increase rates of infection 

and improve the residual life of NPV on the crop.

High ultra-violet light conditions

The active ingredients in Optimol extend the residual life of NPV 

by reducing the damage to viral DNA caused by UV light. This 

is useful, for example, in sorghum where abnormally cold nights 

during summer (when temperature 

drops below 12°C) can cause larvae 

to suffer from cold shock. These cold 

nights are often followed by warm 

and sunny days that seem ideal for 

NPV use. However, larvae remain in 

cold shock for several hours, and 

may not start actively feeding until 

late morning, by which time NPV will 

undergo significant UV degradation 

on exposed sorghum heads. In these 

situations, the addition of Optimol to 

early morning sprays of Vivus Max will 

improve NPV persistence.

Targeting high larval numbers or larger larvae

Under high larval pressure situations, reducing numbers below 

threshold can be challenging. Improvements in the robustness of 

Vivus Max can be achieved by the addition of Optimol. Optimol 

enhances overall mortality by increasing speed of kill and improving 

larval control at the top end of the recommended size spectrum.
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Low volume aerial application in sorghum

In sorghum, aerial 

application of Vivus Max 

is often the only option 

available to growers - due 

to lack of high clearance 

rigs, wet conditions or 

the need to cover large 

areas quickly. Low water 

application volumes (down 

to 10 L per hectare) can 

be used successfully with 

Vivus Max due to the unique structure 

of sorghum and the mode of heliothis 

feeding in this crop. These low 

volumes greatly improve efficiency (in 

cost and/or time) of aerial applications 

of Vivus Max compared to ultra-low 

volumes (ULV - 3 L oil per hectare) and 

higher volume applications (30 L water 

per hectare); however, low volumes 

increase the risk of poor coverage. To 

maximize coverage and performance 

of low volume aerial applications in 

sorghum, AgBiTech has registered 

Vivus Max to be applied in a total volume of 10 L water per hectare 

with the addition of Optimol at 1 L per hectare (i.e. 9 L water per 

hectare + 1 L Optimol per hectare + Vivus Max). This approach will 

significantly lower the cost of control and allow rapid treatment of 

large areas during the short heliothis control window in sorghum, 

while retaining high performance.

Using Vivus Max in pulses

The addition of Optimol 

is likely to improve the 

performance of Vivus 

Max in pulse crops 

(including chickpeas) 

by reducing NPV 

inactivation by plant 

chemicals and improving 

residual activity (which 

is particularly valuable 

under cooler conditions). In situations where pre-threshold 

populations are being targeted with lower rates of Vivus Max, 

Optimol may not be required. This is because this strategy is 

designed to establish an infection cycle for ongoing larval control 

rather than provide excellent performance from the spray itself. 

When pest populations reach economic threshold in pulses, it is 

advised to use Optimol with the full rate of Vivus Max (150 mL per 

hectare). 

Performance of Vivus Max applied on sorghum by air at 30 
L/ha alone and at 10 L/ha + Optimol at 1 L/ha.
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Using Vivus Max in cotton

Optimol should always 

be used with Vivus Max 

in cotton, as it provides 

consistently better control 

than Vivus Max alone. 

Lower mortality with NPV in 

cotton is due to the unique 

leaf chemistry of the plant 

- cotton is highly alkaline 

(pH 9.5 to 10.0). Alkaline 

conditions above pH 8.0 

cause rapid degradation of 

NPV. Studies show that the reducing sugars and petroleum oil in 

Optimol protect NPV particles from degradation on cotton plants, 

and also increase infectivity of the virus once ingested by larvae.

Field-lab bioassay showing the impact of molasses and 
D-C-Tron (ULV) on Vivus residual efficacy on cotton plants.
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alWays read The ProducT label Prior To using oPTiMol

conTacT deTails
For further information, please contact:

Iain Sommerlad
Senior Agronomist
0427 355 430
isommerlad@agbitech.com

Caitlin Langley
Business Development officer
0401 406 399
clangley@agbitech.com

Nam Ly
Horticulture Business Development Manager
0488 449 044
nly@agbitech.com

Philip Armytage
General Manager Australia
0488 263 585
parmytage@agbitech.com

agbiTech Pty ltd
PO Box 18281
Clifford Gardens QLD 4350
Ph 1800 242 519
Fax 1800 856 704
www.agbitech.com.au
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