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Abstract

CoLmEeNAREZ Y, GiBBs IH, CiomperLik M, VAsquez C. 2016. Biological control agents of cotton pests in
Barbados. ENTomoTROPICA 31(18): 146-154.

Cotton, Gossypium barbadense L (Malvaceae) is attacked by different insects, reducing productivity and fibre quality.
'This study aimed to determine the natural enemies attacking the key cotton pests in Barbados. Seventeen farms
were monitored weekly during cotton seasons to determine presence of predators and parasitoids. The monitoring
method used was zig-zag evaluating 25 plants in each location. The different stages of the predators presented at
the field level were observed and evaluated. Attacked eggs of Lepidoptera and larvae having external parasitoids
were collected and isolated to study the endo- and ectoparasitoid species. In addition to the natural enemie’s
evaluation, a study was carried out at the field level selecting 10 farmers in order to evaluate the main pest found
that leaded to the application of chemical control. Seven predator species and two parasitoid species were found.
'The most frequent predator species were Chrysoperia sp. (40 %), followed by Cycloneda sanguinea (L). and Allograpta
exotica Wiedemann (15 % and 14.5 %, respectively). Parasitoid species found were: Trichogramma chilonis (Ishii)
parasitizing Helicoverpa and Heliothis eggs, and Euplectrus sp. as an ectoparasitoid on Alabama argillacea larvae.

Additional key words: Biocontrol, cotton, natural enemies, parasitoids, predators.

Resumen

CoLMmENAREZ Y, GiBs IH, CiompERLIK M, VAsquEez C. 2016. Agentes de control biolégico de plagas de algodén
en Barbados. ENToMoTROPICA 31(18): 146-154.

El algodén, Gossypium barbadense L. (Malvaceae) es atacado por diferentes especies de insectos que reducen su
productividad y calidad de la fibra. El objetivo de este trabajo fue determinar los enemigos naturales que atacan las
plagas claves del algodén en Barbados. Diecisiete fincas de algodén fueron monitoreadas semanalmente durante
dos zafras para determinar la presencia de depredadores y parasitoides. El método de monitoreo utilizado fue
zig-zag evaluando 25 plantas en cada localidad. Se observaron y evaluaron las diferentes etapas de desarrollo de
los depredadores que se presentan a nivel de campo. Huevos atacados de lepidépteros y larvas con presencia de
huevos en su exterior se colectaron y se aislaron para estudiar las especies de endoparasitoides y ectoparasitoides.
Ademis de la evaluacion de la presencia de los enemigos naturales, se llevé a cabo un estudio a nivel de campo,
seleccionando 10 agricultores, con el fin de evaluar las razones por las cuales se realizé la aplicacion de control
quimico. Fueron encontrados siete especies de depredadores y dos especies de parasitoides. Las especies mds
frecuentes de depredadores fueron Chrysoperia sp. (40 %), seguido de Cycloneda sanguinea (L). y Allograpta exotica
Wiedemann (15 y 14,5 %, respectivamente). Las especies de parasitoides fueron: Trichogramma chilonis (Ishii)
parasitando huevos de Helicoverpa sp.y Heliothis sp., y Euplectrus sp. como ectoparasitoide de larvas de Alabama
argillacea.

Palabras clave adicionales: Algodén, biocontrol, enemigo natural, depredadores, parasitoides.
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Introduction

Cotton (Gossypium barbadense L.) known as
“Sea Island Cotton”, is attacked by various
phytophagous insects which reduce productivity
and quality of the final product. Primary and
secondary pests attacking cotton crop have
been identified in Barbados, including the pink
bollworm, Pectinophora gossypiella (Lepidoptera:
Gelechiidae), Helicoverpa zea (Lepidotera:
Noctuidae), Heliothis wvirescens (Lepidotera:
Noctuidae), Spodoptera  spp. (Lepidotera:
Noctuidae), Alabama argillacea (Lepidoptera:
Noctuidae), Scirtothrips dorsalis (Thysanoptera:
Thripidae), Thrips  palmi  (Thysanoptera:
Thripidae) and Bemisia tabaci (Hemiptera:
Aleyrodidae) ~ (Bell ~ 2004).  Pectinophora
gossypiella, H. zeaand H. virescens are responsible
for high yield losses in cotton in Barbados with
more than 50 % caused by P, gossypiella in some
years (Thrakika 2007). This fact, along with
other factors such as low prices and high costs,
has provoked the cotton industry collapse in the
Caribbean (Ingram 1980).

World-wide chemical control has been the most
popular method used by farmers. Excessive
insecticide use not only causes damage to the
environment but also affects natural enemy
populations, and it induces pest resistance,
often increasing production costs due to the
increased frequency of applications (Matthews
and Tunstall 1994). Moreover, secondary
pests such as whitefly (Bemisia tabaci) may
create resistance to chemicals after successive
pesticide applications (Nauen and Denholm
2005, Kranthi et al. 2002). The primary pests
cause greater damages after the natural enemies
have been eliminated by pesticides (Lopez et al.
2004).

Biocontrol and Dbioinsecticides have been
considered as an alternative for pest control
in integrated pest management programmes
(Espinel et al. 2008). In fact, various studies
have shown successful biocontrol programmes

applied to different pests in the Caribbean (Cock
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1985, Alam et al. 1990, Baker 1990, Bennet
1990, Cruz and Segarra 1992). Thus, biocontrol
is considered a safer pest management strategy
involving the use of natural enemies to maintain
pest population levels under economic threshold

(Beasley et al. 1996, Parra et al. 2002).
As presented by Bergvinson (2004), due to

the negative impact caused by excessive use
of pesticides more sustainable methods of
control are being evaluated within the context
of Integrated Pest Management (IPM), such as
biological control. Several biocontrol strategies
have been developed for various pests. The use
of microorganisms and parasites, for example,
may play an important role in relation to plant
protection as a key element in IPM programs

(Bergvinson 2004).

Biological control in Latin America and the
Caribbean is in very favourable conditions due
to the weather in most countries and its rich
biodiversity, which facilitates the presence of

natural enemies of pests (Alves et al. 2008).

In the field farmers prefer to use the calendar
of agrochemical application due the lack of
familiarization with natural enemies and their
use. In this regard, a study from Colombia
revealed that application of any strategy to
control crop pest depended in about 90.5 %
of the cases on the calendar, and on the other
hand that farmers commonly use cultural
practices but they are not able to identify and
use natural enemies (Wyckhuys et al. 2011).
Successful implementation of biological control
programmes should be based on a better
understanding of the biological processes and
the use in general of natural enemies by farmers.

Agriculture in the Caribbean region is strongly
dominated by smallholding farming facing with
high pest diversity, pesticides problems, low yield
and marketing problems (Cruz 1996). Thus,
the need to look for more sustainable ways of
production has led the Caribbean governments,
through CARICOM, to create working groups

to implement and assess national biocontrol
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programmes. This strategy has been effective
to include this environmental sustainable
control method in integrated pest management
programmes in the region. Likewise, the
creation of the Pesticides Control Board for
the Caribbean plays a role in the legislation and
assessment of the pesticides permitted in each

Caribbean island (CARDI-CTA 1995).

Even when previous studies were conducted
to evaluate the presence of natural enemies in
the island, there was a not direct association
to Cotton Pest control. The aim of this study
was to investigate the complex of natural
enemies attacking cotton pests in Barbados as
an alternative method of control within the
Integrated Pests Management Program.

Materials and Methods

Field assessment and identification of cotton
pests and their natural enemies

Seventeen farms planted with “West Indian
Sea Island Cotton” were monitored weekly
during two cotton seasons (September 2009 -
February 2010 and September 2010 - February
2011) to determine occurrence of natural
enemies associated to cotton pests in Barbados.
Field observations were carried out to collect
natural enemies (predators and parasitoids).
Also pest species associated and development
stage attacked were recorded. Flowers, fruits,
and leaves showing damage symptoms were
collected and taken to the laboratory of
Entomology of the Ministry of Agriculture
and Rural Development of Barbados for
analysis. The monitoring method used was
zig-zag evaluating 25 plants in each location.
. The different stages of the predators present
at the field level were observed and evaluated.
Attacked eggs of Lepidoptera and larvae having
external parasitoids were collected and isolated
to study the endo- and ectoparasitoid species.
The collected material was also taken to the
above laboratory .
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Immature stages were separated and kept under
laboratory conditions until adult emergence (25
+1°C and 70 % + 10 RH). Mommies collected
from the parasitoids were placed individually in
gelatin capsules. From the total emerged adults,
a portion of them was collected in probe tubes
with cotton soaked in water and honey solution
(1:1) to be released later in the field. The
remaining adults were used for identification
purposes. Thus, adults were placed in small
tubes (2 cm x 2 cm) with 70 % alcohol.

The frequency of each predator was registered.
The collected specimens were sent to the
British Museum of Natural History (London,
England), USDA-AHIS Texas (United
States of America) and to the Universidad
Centroccidental “Lisandro Alvarado”
(Venezuela) for identification.

for field

Evaluation of major reasons
application of chemical control

In order to evaluate the main reasons for
chemical applications done in the field, 10
farmers were randomly selected. They were
trained to walk the field in zig-zag in order to
monitor 25 plants. The species they considered as
attacking cotton plants were collected and kept
in plastic containers in order to give them to the
technicians for further species identification at
the laboratory of Entomology of the Ministry of
Agriculture and Rural Development, Barbados.

Results and Discussion

Seven predators and two parasitoid species
were identified (Figure 1; Table 1). The more
frequent species were Chrysoperla sp., followed
by Cycloneda sanguinea (L). and Allograpta
exotica Wiedemann. Conversely, Orius insidiosus
Say and Haplothrips gowdeyi (Franklin) occurred
less frequently in both cotton seasons (Table
1). Although O. insidiosus and Franklinothrips
vespiformis frequency was low during season 1,
they occurred concomitantly in association with
the invasive pest, Scirtothrip dorsalis. Thus these
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predator species could constitute a potential
biocontrol agent to this pest.

Previous studies reported the third instar
larvae of Chrysoperla species preying on cotton
mealybug (Phenacoccus solenopsis) (Rashid et
al. 2012), Helicoverpa zea (Boddie), Heliothis
virescens (Fabricius), Trichoplusia ni (Hibner),
whiteflies and aphids on cotton crops worldwide
(Carvalho et al. 2003). Based on laboratory and
field studies, species of Chrysoperia have shown
great potential for the biological control of pest
(Khan et al. 2012, Rashid et al. 2012, Solangi et
al. 2013, Sarwar 2014)

In relation to coccinellid species, C. sanguinea is
commonly found preying on aphids in several
crops such as cotton, soybean and corn, etc.
Isikber and Copland (2001) found that the
consumption rate for total development in C.
sanguinea varied from 975.1 to 1 066 aphids/day
at 25 °C and 30 °C, respectively. Accordingly, if
compared to Scymnus levaillanti, C. sanguinea
has shown a significantly shorter handling time
and lower search rate , requiring more aphids to

reach satiation (Isikber 2005).

Some species of Allograpta have also been
recorded in association with several species
of aphids, having an important role in natural
biological control of this group on citrus,
subtropical fruit trees, corn, cotton, grapes and,
ornamentals (Ghahari et al. 2008). Although
Allograpta exotica has been cited as important
biological control agent of Diuraphis noxia
Mordvilko (Botto et al. 1995), there is no
available information about its potential for
control of cotton pest.

Given the significant importance of . dorsalis as
pest in the Caribbean area (Collins et al. 2006)
and Venezuela (Quirés et al. 2007, Cermelli et al.
2009), our observations on association between
E vespiformis and S. dorsalis could constitute
a valuable finding for future programs of pest
management.
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As shown in Figure 2, the most common
predator registered was Chrysoperla sp., followed
by Cycloneda sanguinea. During previous years
Cryptolaemus montrouzieri was introduced in the
Caribbean in order to control the Pink Hibiscus
Mealybug (Kairo et al. 2000). Since then it is

commonly recovered from the field.

Chrysoperla sp., Franklinothrips vespiformis and
Cycloneda sanguinea were found at all locations.
Franklinothrips vespiformis was observed to be
very specific to control chilli thrips.

Figure 3 shows the percentage of natural
enemies present at each of the 17 locations
evaluated. It was observed that population level
of natural enemies depends directly from the
number of chemical applications done as this
can negatively affect the different species.

The parasitoid species reported were:
Trichogramma chilonis (Ishii) (Hymenoptera:
Trichogrammatidae)  parasitizing egg of
Helicoverpa/Heliothis spp., and Euplectrus sp.
(Hymenoptera: Eulophidae) was found as an
ectoparasitoid on Alabama argillacea larvae.
Significance of 7. chilonis against bollworms had
been previously reported, with observed damage
reduction in crops infested by H. armigera,
between 31.73 % and 36.45 % on cotton varieties
(Masood et al. 2011, Rasool et al. 2002). With
regard to Euplectrus, several species have been
reported on A. argillacea larvae, including E.
comstockii and E. puttleri, the latter parasitizing
3.3 larvae in 2.25 days (Menezes et al. 1994).

As shown in figure 4, application of chemical
control is based on presence of Heliothis sp.,
regardless of the incidence of natural enemies.
This shows that despite of predator and
parasitoid species occurring in cotton fields in
Barbados, the lack of knowledge by the farmers
of how to monitor and identify pest and natural
enemies, is remarkable. Some farmers applied
chemical control when they observed presence
of the larval stages of some natural enemies,
confusing them with cotton pests. Consequently,
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Figure 1. Some ectoparasitoids and predators associated to cotton pests in Barbados. From left to right: A. Alabama argil-
lacea larva with Euplectrus sp. eggs; B. Euplectrus sp. and dead 4. argillacea larva; C. Allograpta exotica larva; D. Cycloneda
sanguinea larva; E. Franklinothrips vespiformis adult (2 x 2 mm grid); F. Orius insidiosus adult (2 x 2 mm grid). (Photo: Y.
Colmenirez).

Table 1. Reported predators of different cotton pests in Barbados

Frequency (%)  Frequency (%)

Predator species s1 2 References
Allograpta exotica 15 145 Aphids (Arcaya et al. 2011937, 6(iong:alves and Gongalves

Eggs and larvae of the first instars of Lepidoptera,
aphids, mites and thrips (Principi and Canard 1984).
Eggs and larvae of Lepidoptera, aphids, mealybugs
Cryptolaemus montrouzieri 7 10.1 and thrips (Maes et al. 2014, Amal et al. 2013, Finlay-

Doney and Walter 2012, Rosas-Garcia et al. 2009).

Eggs and larvae of the first instars of Lepidoptera,

Chrysoperla sp. 51 40

Cycloneda sanguinea 22 15 aphids, mites and trips.(Michaud 2001)
Franklinothrips vespiformis 3 9.8 Thrips (especially ((iilffaegr::llz :taafisg cg)t; SS’cirtoz‘/m'p dorsalis)
Haplothrips gowdeyi 1 28 Thrips, also :leggige,d Oa; izﬁ(})li};atg:ﬂl; gg;lekaratne et
L el i,
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Figure 4. Percentage of natural enemies (gray bars) or
pest (black bar) reported by farmers as the reason for ap-
plication of chemical control.

government policies should include continuing
training for farmers including identification of
primary pest species and their associated natural
enemies occurring in the field.

According to our results, predator and
parasitoid biodiversity found in cotton fields in
Barbados suggests a potentially important role
of biocontrol as an alternative pest control in
cotton crops. Moreover, Caribbean governments
have created the Committee of Pesticides
Control, with regulations to reduce the use
of pesticides of high impact. This fact could
exert a positive impact on implementation of
biocontrol strategies available for small holder
farmer in the area.

Future studies to assess control efficiency of the
natural enemies identified here are needed in
order to use this information for establishing
Integrated Pest Management Program in
cotton. Studies should include pest ecology and
mass rearing techniques for biocontrol agents
naturally occurring in cotton fields in order
to evaluate compatibility with other control
methods such as biopesticides, pheromones,
among others. The implementation of a proper
integrated pest management program, using
biocontrol as a strategy can help to reduce the
indiscriminate use of pesticides in the island
and reach in this way a sustainable production
of cotton.
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