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Introduction
Several
species
of
curculionid weevils (Amerrhinus
ynca, Cholus annulatus, C.
martiniquensis,
C.
zonatus,
Diocalandrci frumenti, Dynamis
borassi, Homalinotus coriaceus,
Metamasius
hem ip terus,
Paramasius
distortus,
Rhabdoscelus
obscurus,
Rhinostomus barbirostris, R.
afzelii,
Rhynchophorus
bilineatus, R. cruentatus, R.
ferrugineus, R. palmarum, R.
phoenicis) are associated with
palms. Some of these have
become a major constraint in the
successful cultivation of coconut
palm {Cocos nucifera), date palm
{Phoenix dactylifera) and oil
palm {Elaeis guineensis).

are important pests in South
Asia. R. vulneratus shares
distribution,
life
history
parameters and host plants and
chemical composition of the
pheromones produced by R.
ferrugineus. R. vulneratus
should be considered as colour
morph of R. ferrugineus
unless other pre- or postzygotic reproductive isolating
mechanisms are discovered. It
is believed that R. ferrugineus
may consist of a number of
biotypes.
Report on R. ferrugineus
was first published in 1891 in
India.
Currently
it
is
distributed
in
over
33
countries and apart from
coconut, date and oil palms
attacks over 21 species of
cultivated and wild palms. It
also attacks century plant,
Agave
americana
and
sugarcane,
Saccharum
officinarum in some countries.
In the recent past, it has spread
to Middle Eastern countries,
Mediterranean
region
of
Africa and southern Europe
(Spain) causing tremendous
economic losses. The cause of
the high rate of spread of R.
ferrugineus is due to human
intervention, by transporting
infested young or adult palm
trees and offshoots from
contaminated to uninfected
areas.

Direct damage is caused by
the grubs of weevils that develop
in the stems, buds, rachis of
leaves, and inflorescence of
cultivated, ornamental, or wild
palms. American palm weevil, R.
palmarum is a vector of the
nematode,
Bursaphelenchus
cocophilus which causes red ring
disease (RRD). Because of the
cryptic habitat of the grubs which
act as tissue borer, the
management becomes difficult.
The weevils use odor cues to
considered as one of the best
orient to their host plants.
options for lowering the overall
The traditional method of population of weevils in a given
controlling palm weevils has area.
been the use of poisoned traps
baited with damaged tissue of Bioecology and behaviour of
coconut, sugarcane, pineapple, or palm weevils
banana fruits. In fact, baiting and
Asiatic palm
weevils,
The male and female
trapping of adult weevils using a
ferrugineus adults of R. ferrugineus are
mixture of materials has been Rhynchophorus
and R. vulneratus {=schach) large reddish brown beetles,
COCOINFO INTERNATIONAL. VOL. 12. No. 1. 2005

17

30-50 mm in length, generally
with
longitudinal brightly
coloured bands and four or six
black spots on the thorax.
Adults are very good fliers,
can fly up to 1.2 km
uninterrupted. The female uses
its long curved rostrum (a
snout like projection of the
head) for feeding and to bore
into the tissue to form a hole
in which to oviposit its lightyellow elongated eggs ( 2.62
mm long and 1.12 mm in
width) on the wounds of
various origins (pruning or
chain saw wounds, lightening
damaged or injury caused by
rhinoceros beetle or stressed
due to any other injury), on
spindle, tender leaf, mature
stem, exposed bole as well as
in the crown, undamaged
palms are also attacked.
Several eggs are laid together
but not in contact, and then the
hole is cemented over to
protect the eggs. On young,
growing date palms, the
weevils take shelter under the
splitting bark and lay eggs
within the newly emerging
root. Usually the adults select
palms in the nearby vicinity
for egg laying probably due to
the
aggregated
spatial
distribution of the pest. The
males of R. ferrugineus
produce a pheromone which
causes
the
weevils
to
aggregate on damaged trees.
In general palms of 5-20 years
are susceptible.
On an average, females
are capable of laying 250
eggs, which hatch in three
days. On hatching from the
eggs,
the
whitish-yellow
young grubs start feeding on
18

soft palm tissue, by making are formed by the feeding grubs
tunnels in the tree crown, upper which weaken the crown of the
part of the trunk and at the base tree.
of petioles. They can also bore
The grub is cream in
into the trunk of young palms
colour,
legless, with a swollen
and the decaying tissue of dying
median;
the head is armed
palms; they can also develop in
the refuse formed during the with strong mandibles. They
reach a size of more than 40 to
processing of sago.
50 mm before pupation.
The grubs feed within the
host, chew the tissue, work back Damage to palms is produced
the chewed fiber and seal the mainly by the grubs. The grub
tunnel so that entry of any other stage lasts about two months.
organism is prevented. They can
Once mature, the grubs form
be found in any place within the an oval cocoon (approximately
palm, even in the very base of the 80 x 35 mm) within the
trunk where the roots emerge. In destroyed tissue of the tree.
severely infested palms, cavities Inside the cocoon, the grub

Top row

: Left to right -Rhynchophorus ferrugineus adult,
eggs, grub
Middle row : Left to right -Pupa inside the pupal case, adult
emerging from pupal case
Bottom row : A palm killed by R. ferrugineus
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pupates. The thick and strong
cocoon protects the tender pupa
inside. Pupation occurs generally
outside the trunk, at the base of
the palms, it could also take place
inside the crown. The pupal stage
lasts three weeks. Life-cycle is
completed in three months.
R. ferrugineus passes over
three overlapping generations
in a year, all life stages can be
present within the same palm
tree. Generally the adult
weevils present in a palm will
not move to another one while
they can feed on it. All stages
of R. ferrugineus are well
protected by nature.
The external symptoms of
attack include the presence of
small holes on the stem, oozing
out of brown viscous liquid,
extrusion of chewed up fibers,
longitudinal splitting of leaf
bases, yellowing and wilting of
leaves of the inner and middle
whorl . Later in the infestation
process the presence of grubs can
be
detected
through
the
occurrence of tunnels on the
trunk and at the bases of leaf
petioles,
and through the
presence of frass and plant sap
which oozes from these tunnels.
When a palm is severely infested,
the stem or crown sometimes
breaks off the tree. Late detection
of the presence of the weevil
constitutes a serious problem in
the fight against the pest.
However, there is a possibility of
detecting physiological changes
in infested trees. Coconut palms
in India are infested upto 6.9 per
cent in Kerala and 11.65 per cent
in Tamil Nadu. The yield of date
palm has decreased from 10 to
0.7 tons/ha.

borassi, M. hemipterus, R.
obscurus and P. distortus are
similar. Larvae of Rhynchophorus
spp., D. borassi, M. hemipterus,
R. obscurus and P. distortus
appear to inhabit slightly different
niches
in
palms,
with
Rhynchophorus spp. preferring the
crown and/or stem ; D. borassi
lives in tissues of coconut
inflorescence and stem ; and M.
hemipterus, R. obscurus and P.
distortus petioles and stem
periphery, sometimes entering the
crown.
R. bilineatus is essentially a
Melanesian species. However, it
has been recorded from Papua
New Guinea, Solmon islands,
Indonesia (eastern islands and
Papua Prvince) and also from
Malaysia (Sarawak). In this region
it has only been recorded from
coconut, Metroxylon armicarum
and Metroxylon solomenense. M.
solomenense is the preferred host
for breeding of R. bilineatus.

The grubs of the
weevils are used in
human diet in Africa,
Indonesia, Papua New
Guinea and Venezuela
as a delicacy with a
nutrition source of fat
(58 % dry weight basis)
and protein (40 % dry
weight basis). In Papua
New Guinea grubs of R.
bilineatus are specially
produced on Metroxylon
palms.
This
unfortunately
encourages spread of
weevils

Top to bottom: Rhynchophorus
bilineatus adult; pupal case,
pupa and grubs; palm killed by
weevil attack in Papua New
Guinea
North America measuring 1.9 to
3.0 cm (from the tip of the
rostrum to end of the pygidium).
Adults of R. cruentatus vary in
color from solid black to almost
completely red with a variable
black pattern. Males and females
can be distinguished by the
surface of the rostrum. The
rostrum of males is covered with
tiny bumps while females have a
smooth and shiny rostrum.

R. cruentatus attacks over
eight species of palms including
coconut and date palms. However,
stressed or damaged cabbage
Palmetto
weevil,
palmetto palm (,Sabal palmetto), a
The basic life cycles of Rhynchophorus cruentatus is palm native to the southeastern
Rhynchophorus spp. as well as D. perhaps the largest weevil in U.S. is the primary food source.
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Rhynchophorus spp. seeks
harborage in leaf axils of healthy
palms and moist fermenting
garbage. Dynamis borassi usually
prefers fresh tissue. In Florida, R.
cruentatus and M. hemipterus are
more abundant in spring, before
the onset of the rainy season.
The American palm weevil, R.
palmarum is a serious pest on
coconut and oil palm in the
Neotropical
region. Weevils
attack healthy coconut palms but
in oil palm mechanical injury or
rot usually precede weevil attack.
R. palmarum is the major known
vector of red ring disease caused
by nematode, Bursaphelenchus
cocophilus.
R. palmarum
populations
appear to peak at the end of the
rainy season and throughout most
of the dry season in coconut
plantations in Trinidad, and in the
dry season in oil palm plantations
in Brazil, Costa Rica and
Honduras.
The African palm weevil
Rhynchophorus phoenicis causes
damage in Africa particularly to
young oil palms. Boring by the
grub into the crown or root bulb
of a young palm causes yellowing
of the leaves, while boring close
to the growing point is lethal to
the palm.
The silky cane weevil,
Metamasius
hemipterus
was
accidentally introduced into Dade
County, Florida in the early
1980's. It is an important pest of
sugarcane, other plants and palms,
in the Neotropics. Stress created
by the infestation of M.
hemipterus makes the palms
susceptible to attack by R.
cruentatus.
The black adults of South
American species, Rhinostomus
barbirostis are about 30-40 mm
long (excluding its very hairy and
long
rostrum).
Unlike
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Rhynchophorus, R. barbirostis do
not need wounds in the stem to
lay their eggs, which are often
deposited on small uneven parts
of the healthy coconut palm. On
some of them very great quantities
of eggs can be observed, up to
more than 100 on a band 10 cm
wide.
Semiochemicals in the
management of palm weevils
Semiochemicals
are
the
chemicals that act as signals
between organisms, aggregation
pheromones serve as intraspecific
transitory
signals,
whereas
kairomones, such as host-plant
volatiles, act interspecifically with
the receiver benefiting.
For attraction of adult palm
weevils
(.Rhynchophorus
palmarum, R. phoenicis, R.
ferrugineus, Dynamis borassi,
Metamasius
hemipterus,
Rhabdoscelus
obscurus,
Paramasius
distortus)
split
petioles of different palms; cut
pieces of sugarcane, aloe, banana
and pineapple fruits were used
alone in combination of synthetic
kairomones as well as in
combination
with
different
aggression pheromones.
The attractiveness of the plant
tissue compounds increased with
their
decomposition.
Attractiveness to R. cruentatus of
chopped, fermenting, S. palmetto
crown and stem tissue peaks 2472 hours after cutting, whereas cut
surfaces of felled palms remain
attractive for 35 days. Early
fermentation volatiles of moist
and stressed, damaged, or dying
host plant tissues with high sugar
content
obviously
provide
olfactory cues to attract palm
weevils.

attractiveness.
Among
the
volatiles identified, ethanol was
shown to be attractive; in
addition to isoamyl-acetate,
and known to be present in
pineapple and banana. Pure
ethanol or isoamyl-acetate was
as attractive as or even more
attractive than natural plant
tissue (i.e., pineapple vs.
isoamyl-acetate). Ethanol and
ethyl- acetate in proportion of
70:30, as found in coco plants,
was the most attractive two
compound mixtures for the
weevils. The proportion of
ethanol
vs.
ethyl-acetate
changes during decomposition
of the material, reaching a
proportion of 7:3 after three
days of decomposition and
remained relatively constant up
to 9 days.
In most of the countries
sugarcane (250 to 500 g) is
used as food bait in pheromone
traps. In the Middle East, date
stem or date fruit itself is the
food bait in the traps. In India,
banana was efficient food bait.
Coconut toddy is used as food
bait in Sri Lanka.
In Sri Lanka and Trinidad
metal traps filled with coconut
petioles were effective in
attracting
the
weevils.
However, in India coconut logs
proved more effective than
metal traps.
Coconut logs
treated with toddy (1 litre),
yeast (5g) and acetic acid (5
ml) attracted significantly more
number of adult weevils as
compared
to
other
food
attractants.

Palm
weevils
Plant kairomones strongly {Rhynchophorus palamrum, R.
enhance
pheromone phoenicis, R. bilineatus, R.
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ferrugineus, Dynamis borassi,
Metamasius
hemipterus,
Rhabdoscelus obscurus, and
Paramasius
distortus)
use
male-produced
aggregation
pheromones for intraspecific
chemical
communication.
Males of the palm weevils
produce
several
volatile
pheromone related compounds.
They
are
classified
as
aggregation pheromones since
they are produced only by
males but attract both males
and females.
Pheromones comprise 8, 9,
or 10 carbon, methyl-branched,
secondary alcohols. (4S, 5S)-4methyl-5-nonanol (ferrugineol)
is the major aggregation
pheromone for R. ferrugineus,
R. bilineatus, M. hemipterus,
and D. borassi and a minor
component for R. palmarum.
(5S,
4S)-5-methyl-4-octanol
(cruentol); (3S, 4S)-3-methyl4-octanol (phoenicol) and (4S,
2E)-6-methvl-2-hepten-4-ol
(rhynchophorol) are the main
aggregation pheromones for R.
cruentatus, R. phoenicis, and R.
palmarum, respectively. 4methyl-5-nonanol is the male
produced
aggression
pheromone of D. borassi.
Bucket traps containing
pheromone
lure
and
an
insecticide treated food bait are
widely used to manage R.
ferrugeneus both in coconut
and date palm plantations. Five
litre capacity high density
polyethylene buckets (22cm
diameter and 19 cm height) are
used as pheromone traps. The
lid of the bucket is kept 4 cm
raised above the bucket for
entry of the weevils. The

bucket is wrapped with jute
sack to provide grip to the
attracted weevils and facilitate
their entry in to the trap. The
bucket trap is filled one fourth
with synergist bait consisting
100 g mashed banana+2g
yeast+2g carbaryl mixed in one
litre of water (250 g of fresh,
green and tender petiole of
coconut or sugarcane cut pieces
could also be used in lieu of
banana fruits). (Among the
variations in converting bucket
into trap and its utilisation, the
four openings 1.5x 5 cm" are
cut equidistantly 4 cm below
the upper rim of the bucket,
also in another variation the
bucket is filled with soap water
up to the drainage hole of the
bucket, four holes of about one
cm diameter are made at a
height of six to nine inches
from the bottom of bucket to
drain
rain
water).
The
pheromone
dispenser
containing 100 micro litre i. e.
78.5 mg is placed inside a
plastic sachet and suspended at
the centre of the bucket with
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the help of a wire. The bucket
trap is tied to the trunk. One to
two traps are placed per hectare
at 1.5-1.7 m height from the
ground level at strategic places
under the shade of palm
canopy. The food bait in the
bucket is changed at 10 day
interval but the pheromone
dispenser can last five to six
month. In areas with very high
temperature the dispenser may
be replaced after three to four
months. Area wide trapping on
a
collective
basis
gives
dividends. The aggregation
pheromone traps captures both
male and female weevils in the
ratio of 1:2. The females
captured are generally young,
gravid and fertile. Use of
pheromone traps coupled with
regular
searching
and
destruction of infested palms,
adoption of general plantation
phytosanitory
measures,
avoiding injury to palms and
sealing the wounds keep the
palm weevils under control.

Conclusions
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Plastic bucket modified into
pheromone trap with synthetic
pheromone
and
synergist
(sugar cane stalk or palm
petiole,
or
banana
fruit)
immersed with carbaryl or
carbofuran, hung on palms
stems at about 1.5-1.7 m above
the ground formed a sustained
pheromone
based
trapping
system. There is a need to
develop a portable acoustical
weevil detection system.
Synthesizing the pheromone
locally for distribution to
coconut palm, oil palm and
date palm producers’ needs
encouragement
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