


(Rausher, 1982; Thompson & Pellmyr, 
1991). For example,  Helicoverpa spp. 
adults that do not feed on the cotton plant 
but have to select a host plant which will 
support larval survival and performance, 
the cues received from plant surfaces play 
a major role in the decision to oviposit or 
not (Schultz, 1988). 

Between 2001 and 2002, C. ternatea, 
various cotton genotypes and selected 
refuge crops (Hall, 1985; Mensah & Khan, 
1997; Mensah, 1999; Mensah et al. 2013) 
were planted in 12 metre row strips within 
commercial cotton fields and screened for 
behaviour modifying properties against 
pests (Benays & Chapman, 1994). Counts 
of Helicoverpa spp. eggs and larvae on 
these crops were carried out fortnightly 
throughout the cotton season. 

The study identified C. ternatea as 
deterring insect egg lay, feeding as well 
as causing direct mortality to Helicoverpa 
spp. and other cotton pests. Thus the 
plant was thought to be containing some 
secondary plant compounds (SPCs) that 
may either kill or modify the behaviour of 
insect pests. 

During 2003 and 2004, C. ternatea extracts 
were prepared and the most promising 
crude extracts (particularly non-volatiles) 
that demonstrated biological activity 
against Helicoverpa  spp. were identified 
and later fractionated using a Solid Phase 
Extraction (SPE) technique similar to that 
used by Sharma et al., (2001) and Green et 
al., (2003).  Six fractions were prepared and 
bioassayed for efficacy against Helicoverpa 
spp. oviposition, feeding and mortality on 
cotton plants.

Following the bioassay studies, the 
promising C. ternatea   fractions were 
combined, formulated and then 
bioassayed for efficacy against Helicoverpa 
spp. Adult oviposition ,larval feeding 
and mortality of Helicoverpa spp. was 
tested on potted cotton plants within a 
mesh house. The combined formulation 
was also tested in small scale field trials 
against Helicoverpa spp., Creontiades 
dilutus (green mirids) and Bemisia tabaci 
(silverleaf whitefly), and efficacy compared 
with commercial conventional insecticide 
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products used by growers to manage 
these pests on cotton in Australia.

Results

Helicoverpa spp. and other cotton pest 
infestations on C. ternatea were lower than 
that on cotton and the other refuge crops.  
The mixture of C. ternatea formulated 
fractions was found to reduce Helicoverpa 
spp. egg lay and to be efficacious against 
Helicoverpa spp. first to third instar larvae 
(Figure 1).  

In addition to Helicoverpa spp., the C. 
ternatea extract was found to control 
Creontiades dilutus (green mirid) adults 
and nymphs (Figure 2) and Bemisia 
tabaci (silverleaf whitefly) adults and 
nymphs (Fig. 3) when applied to the 
pest populations in the cotton field. No 
significant difference in the number of 
B. tabaci nymphs per leaf was found 
among plots treated with C. ternatea and 
conventional insecticides (Fig. 3). 

In the case of beneficial insects, the results 
showed that application of Sero-X to 
cotton plants did not affect the number 
of predatory insects such as predatory 

beetles, predatory bugs, lacewings and 
spiders. No significant difference was 
found among the Sero-X treated and the 
unsprayed (control) plots after the first and 
second spray applications. However, after 
the first spray, plots treated with Fipronil 
had lower number of predatory insects 
than the unsprayed plots.

Discussion

The present results clearly showed that 
very few Helicoverpa spp. eggs, larvae 
as well as green mirids and silverleaf 
whiteflies occurred in areas which had 
been treated with C. ternatea fractionated 
products. A new biopesticide product 
now known as Sero X® has been 
developed from C. ternatea. The study 
found minimal impact of the C. ternatea 
product on beneficial insects, less than 
the commercial synthetic insecticides, 
indicating that the C. ternatea product 
should be compatible with IPM.  

It is anticipated that the aim for Sero X ® 
in cotton pest management is to be used 
as part of the industry’s IPM program to 
modify the behaviour of insect pests on 
cotton crops by deterring pest egg lay and 

FIGURE 1. Efficacy of C. ternatea against Helicoverpa spp. eggs (A) and larvae (B) on commercial cotton crops at 
Norwood near Moree, 2009-2010. Arrows indicate spray application dates.
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Figure 1: Efficacy of C. ternatea against Helicoverpa spp. eggs (A) and larvae (B) on commercial 
cotton crops at Norwood near Moree, 2009-2010. Arrows indicate spray application dates. 

  

 



feeding as well as causing mortalities to 
pests to reduce/suppress populations 
of Helicoverpa spp. and other sucking 
pests such as green mirids, silverleaf 
whiteflies etc. It is also anticipated that 
Sero X ® might be used, in conjunction 
with attractants such as Magnet® or 
attractive crops, in push-pull systems that 
manipulate Helicoverpa spp. populations 
in cotton landscapes for the purposes of 
IPM and/or Bt resistance management.

In cotton cropping systems, Magnet® 
(moth attractant) and Sero X® (oviposition, 
feeding deterrents and semiochemical) 
can be integrated and exploited as a 
behavioural manipulation tool to manage 
Helicoverpa spp. (Mensah et al. 2013). The 
use of Sero X products will elicit some 
changes in pest behaviour. 

Additionally, Sero X® used as a mixture 
with reduced rates of insecticides can 
enhance synergism while reducing the 
quantity of synthetic insecticide actives 
used on the cotton crops without 
sacrificing product efficacy.  Thus, the 
Sero X product can be exploited in the 
context of IPM to manage pests such 
as Helicoverpa spp. and other pests in 
agricultural crops such as cotton. 

 The gap in the semiochemical research 
is to develop a strategy that can integrate 
long (Magnet) and short range (Sero X) 
semiochemicals on both transgenic (Bt) 
and non Bt cotton systems in Australia. 
Mensah et al. (2013) suggested several 
strategies for exploiting semiochemicals 
in managing pests especially Helicoverpa 
spp. on transgenic or conventional 
cotton crops. These include (1) use 
semiochemical lures with insecticides 
to attract-and-kill pests, (2) apply 
semiochemicals onto cotton plants 
to deter pest oviposition and feeding, 
(3) apply semiochemical lures with 
insecticides to stimulate oviposition 
and feeding on another crop, (4) apply 
semiochemicals directly to pests to cause 
direct mortality and (5) mix semiochemical 
with insecticides to enhance synergism 
(through exploitation of semiochemicals 
as stimulants, deterrents, attractants or 
repellents in conventional spray programs 
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FIGURE 2. Efficacy of Sero-X (C. ternatea) product against green mirid adults (A) and nymphs (B) on commercial 
cotton crops at Cooinda, St George 2013-2014. Arrows indicate spray application dates.
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Figure 2: Efficacy of Sero-X (C. ternatea) product against green mirid adults (A) and nymphs (B) on 
commercial cotton crops at Cooinda, St George 2013-2014. Arrows indicate spray application 
dates. 

  

FIGURE 3. Efficacy of C. ternatea against silverleaf whitefly (Bemisia tabaci) adults (A) and nymphs (B) per leaf 
on commercial cotton crops at Norwood near Moree, 2009-2010. Arrows indicate spray application dates.
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Figure 3: Efficacy of C. ternatea against silverleaf whitefly (Bemisia tabaci) adults (A) and nymphs 
(B) per leaf on commercial cotton crops at Norwood near Moree, 2009-2010. Arrows indicate 
spray application dates. 
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Figure 3: Efficacy of C. ternatea against silverleaf whitefly (Bemisia tabaci) adults (A) and nymphs 
(B) per leaf on commercial cotton crops at Norwood near Moree, 2009-2010. Arrows indicate 
spray application dates. 

  






