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ABSTRACT

Red palm weevil, Rhynchophorus ferrugineus (Coleoptera: Curculionidae) is a key pest of palm-based
ecosystem. Globally R. ferrugineus is reported from 50 countries infecting 40 palm species. R. ferrugineus
are attracted to wounded, damaged, dying palms or apparently healthy palms. R. ferrugineus gains entry into
a palm when female weevils are drawn to palm tissue volatiles to lay eggs. The females use the rostrum to
bore into palm tissue to form a hole for oviposition. Because of its cryptic feeding habit management of R.
ferrugineus is difficult leading to death of palms. The laboratory study was conducted with the aim to assess
the ovipositional preference of injured and aged coconut petiole (var. Benaulim) to red palm weevil R.
ferrugineus (Coleoptera: Curculionidae). Results reveals that freshly injured coconut petiole was most
preferred for egg laying by R. ferrugineus (mean egg lay: 4.11) and was statistically at par with one and two-
day old, injured coconut petiole, indicating that injuries and wounds on coconut petiole between 0-2 days
after damage emit palm volatiles that are most attractive to female R. ferrugineus adults for egg laying. It
concludes that injured part should be treated with effective insecticides immediately after damage to prevent
further losses.
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INTRODUCTION

Coconut palm (Cocos nucifera L.) occupies a dominant role among the cultivated palm
species in India as it provides livelihood securities to more than 10 million people in 18
States and 3 Union Territories of the country. The crop is cultivated in an area of 2.153
million ha with a total production of 21308 million nuts (CDB, 2020). The red palm weevil
(RPW), Rhynchophorus ferrugineus Olivier (Coleoptera: Curculionidae) also known as the
Asian Palm Weevil is a key pest of palms (Arecaceae) in diverse agro-ecosystems the
world over. Globally RPW is reported from 50 countries infecting 40 palm species
(FALEIRO ET AL., 2020). RPW in particular are attracted to wounded, damaged, dying palms
or apparently healthy palms (HUNSBERGER ET AL., 2000). RPW gains entry into a palm when
female weevils are attracted to palm tissue volatiles to lay eggs. The latter hatch into
damage inflicting grubs. Fresh wounds on frond bases (petioles) attract RPW females for
oviposition, which results in infestation (ABRAHAM ET AL. 1998; FALEIRO 2006). RPW
females use small mandibles at the distal tip of the distended rostrum to chew a hole into
suitable host tissue before oviposition of a 2-3 mm long yellowish coloured egg. Eggs are
often laid in close proximity to one another and take 2—4 days to enclose as small, first
instar, legless larvae (GIBLIN-DAVIS et al.2013). Although there are several reports
(ABRAHAM, 1971; ABRAHAM and KURIAN, 1975; FALEIRO 2006) recommending protection of
injuries/wounds on palm tissue to prevent egg laying by RPW there are no studies to
ascertain the receptivity of injured and aged palm tissue to egg laying by RPW. Laboratory
studies were conducted to ascertain the ovipositional preference of injured and aged
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coconut petiole (var. Benaulim) to red palm weevil Rhynchophorus ferrugineus
(Coleoptera: Curculionidae).

MATERIAL AND METHODS

The trials were conducted at the Department of Agricultural Entomology of Don Bosco
College of Agriculture, Sulcorna, Quepem Goa, India (15.1060° N, 74.1486° E) during
July,2021. Coconut petiole (var. Benaulim) were made available from the College Farm.

Test Insects

Adult weevils used in the oviposition trials were collected from the coconut field using
insecticide free food baited pheromone (Ferrolure™) based bucket traps and reconditioned
in the laboratory for 2 weeks by allowing the adults to feed on sugarcane in plastic cages
(28 £1 °C, 76 + 3% RH) (FALEIRO ET AL., 2014).

Egg Laying (Oviposition)

Coconut petiole fibers from green fronds of coconut var. Benaulim prepared as a firm
cylinder 5 cm longx 2 cm diameter was offered for egg laying to 5 fertile and gravid adult
RPW females. These were caged together with 2 active adult male weevils in humid plastic
boxes (60 x 40 x 35 cm) overnight in choice test trials to assess the extent of eggs laid in
the (eight treatments) aged petiole tissue. The treatments (aged petioles after damage)
were marked with color head pins. The number of eggs laid (oviposition) in and manually
injured and aged coconut petiole were recorded by carefully extracting RPW eggs from the
petiole fibers using a fine camel hairbrush. Each of the three oviposition trials was
replicated thrice, while the trial was repeated three times.

Table 1: Treatment details

Sr. No. Treatment Coconut Petiole (Days After Injury)
1 Treatment 1 0 day old
2 Treatment 2 1 day old
3 Treatment 3 2 days old
4 Treatment 4 3 days old
5 Treatment 5 4 days old
6 Treatment 6 5 days old
7 Treatment 7 6 days old
8 Treatment 8 7 days old

The experiment was carried out in randomized block design with three replications.

Data on mean oviposition of three trials was subjected to statistical analysis (ANOVA)
using the Web  Agri Stat  Package  (WASP 1), available  at
https://ccari.res.in/wasp/index.php
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RESULTS

Results presented in tablel reveal that freshly injured coconut petiole was most preferred
for egg laying by RPW (mean egg lay: 4.110) and was statistically at par with one and two-
day old, injured coconut petiole, indicating that injuries and wounds on coconut petiole
between 0-2 days after damage emit palm volatiles that are most attractive to female RPW
adults for egg laying. Further table 1 also reveals that the receptivity of 3 to7 days old,
injured coconut petiole was statistically similar and reduced significantly as compared to 0
to 2 days old, injured coconut petiole.

Table 2. Oviposition by red palm weevil in injured and aged coconut petiole

Mean Number of Eggs Laid in Injured Coconut Petiole

Treatment (Days After Injury) Mean Oviposition
0 day old 4.110a
1 day old 3.777 a
2 days old 2.890 ab
3 days old 0.443b
4 days old 0.333b
5 days old 0.777 b
6 days old 0.110b
7 days old 0.443b
CD (0.05) 2.889

DISCUSSION

The results of our study indicate that RPW prefer freshly injured coconut petiole this
could be because of the volatiles/ pheromones emitted from the coconut palm tissues
which acts as an attractant. Rhynchophorus ferrugineus is an internal tissue feeder ;
symptoms do not manifest until the infection has progressed and significant damage has
been done. Hence, early detection of /monitoring of RPW is a critical aspect of IPM.
Based on our findings monitoring and protection of fresh wounds that attract RPW could
assist to prevent infestation and keep the pest under check. These findings are consistent
with previous reports in which several workers advocated for the protection of fresh
injuries/wounds on the palm to prevent RPW egg laying. Abraham, 1971 recommended
dressing of wounds on coconut palm with BHC + tar to prevent egg laying by RPW.
More recently Faleiro and Al-Dawood, 2020 reported disruption of olfactory stimulation
for oviposition in RPW by treating fresh wounds in date palm after frond and offshoot
removal with palm volatile neutralizing insecticide like chlorpyriphos. Recent studies on
Entomopathogenic fungi such as Beauveria bassiana, reported that RPW avoid the
fungus, indicating that volatile organic compounds produced by the fungi have the
ability to repel and disrupt RPW oviposition (J. JALINAS et al, 2022). The above-
mentioned methods could be used to manage the infestation of RPW which is serious
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pest in areas with palm cultivation.

ACKNOWLEDGEMENTS

The authors are thankful to Dr. J. R. Faleiro for helping in laying down the trial and
reviewing the paper.

REFERENCES

Abraham, V. A., Shuaibi, M. A., Faleiro, J. R., Abozuhairah, R. A., & Vidyasagar, P. S.
(1998): An integrated management approach for red palm weevil Rhynchophorus
ferrugineus Oliv. a key pest of date palm in the Middle East. Journal of Agricultural
and Marine Sciences [JAMS], 3(1): 77-83.

Abraham, V.A. and Kurian, C. (1975): An integrated approach to the control
Rhynchophorus ferrugineus F. the red weevil of coconut palm. Proceedings, 4th
Session of the FAO Technical Working Party on Coconut Production, Protection and
Processing, 14-25 September, Kingston, Jamaica.

Abraham, V.A. (1971): Prevention of red palm weevil entry into coconut palms through
wounds. Mysore Journal of Agricultural Science 5: 121-122.

Shelke, R.(2022): Field Evaluation of Red Palm Weevil Rhynchophorus Ferrugineus
Olivier Pheromone Lures, Indian Journal of Entomology.
https://doi.org/10.55446/1JE.2021.363

Faleiro, J. R., & Aldawood, A. S. (2020). Guidelines on good agronomic practices
(including palm density in the field, irrigation, and crop and field sanitation). Red Palm
Weevil: Guidelines on Management Practices. FAO, Rome.
https://doi.org/10.4060/ca7703en

Faleiro, J. R. (2020). Evolving Trends in Semiochemical Mediated Technologies against
Red Palm Weevil. International Webinar Advances in Red Palm Weevil Research and
Management, 63-74

Faleiro, J. R., El-Shafie, H. A. F., Ajlan, A. M., & Sallam, A. A. (2014): Screening date
palm cultivars for resistance to red palm weevil, Rhynchophorus ferrugineus
(Coleoptera: Curculionidae). Florida entomologist, 97(4) 1529-1536.

Faleiro, J. R. (2006): A review of the issues and management of the red palm weevil
Rhynchophorus ferrugineus (Coleoptera: Rhynchophoridae) in coconut and date palm
during the last one hundred years. International journal of tropical Insect Science,
26(3): 135-154. D0i:10.1079/1JT2006113.

Giblin-Davis, R. M. Faleiro, J. R Pena J E, Jacas J. A. and Vidyasagar, P. S. P. V.2013.
Biology and management of red palm Weevil, Rhynchophorus ferrugineus.
https://www.researchgate.net/publication/267330321.

Hunsberger, A. G., Giblin-Davis, R. M., & Weissling, T. J. (2000): Symptoms and
population dynamics of Rhynchophorus cruentatus (Coleoptera: Curculionidae) in
Canary Island date palms, Florida Entomologist: 290-303.

Jalinas, J., Lopez-Moya, F., Marhuenda-Egea, F. C., & Lopez-Llorca, L. V. (2022).
Beauveria bassiana (Hypocreales: Clavicipitaceae) Volatile Organic Compounds
(VOCs) Repel Rhynchophorus ferrugineus (Coleoptera: Dryophthoridae). Journal of
Fungi, 8(8), 843.

196


https://doi.org/10.55446/IJE.2021.363
https://doi.org/10.4060/ca7703en
https://www.researchgate.net/publication/267330321

