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A novel report on morphological study of Red Palm
Weevil (Rhynchophorus ferrugineus) from district

Bannu KPK, Pakistan

Ijaz Ul Haq?', Sumaira Shams?, Saima Khan?, Asar Khan* and Asif Hameed?

Abstract: Rhynchophorus ferrugineus commonly known as Red Palm Weevil is

a worldwide distributed and destructive pest of date palm (Phoenix dactylifera)
belonging to the family Curculionidae and order Coleoptera. In the present study a
total of 365 trees were inspected for Red Palm Weevil infestation in 15 date palm
growing areas in district Bannu during September 2013 to June 2014. 500 adults
were obtained by capturing alive and dead adult from trees, cocoons and larvae
rearing to analyze the size of different body parts and prothoracic black spots

and determine the differences and similarities between male and female. Results
showed that, 203 trees were infected, and the female was larger in size than the
male. Total 13 typologies of prothoracic spots were recorded, among these nine
were recorded in both sexes and four only in females. It was concluded that Red
Palm Weevil has high diversity worldwide.

Additional information is available at
the end of the article
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1. Introduction

Rhynchophorus ferrugineus commonly known as Red Palm Weevil (RPW) is a pest of date palm
(Phoenix dactylifera) belonging to the family Curculionidae and order Coleoptera. The female lay
eggs in the axils and petioles of new leaves and in wounds. Larvae burrow into the petioles and
reach the terminal bud of date palm and complete their life cycle there (Longo, 2006). Larvae
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construct cocoons from dried fibers where they pupate and then adult emerge from it. Black spots
on the adults’ pronotum are due to the presence of melanin in the cuticle while the rusty colour of
the weevils is due to the presence of carotenoids in the epidermal cells (Mizzi, Dandria, Mifsud, &
Longo, 2009).

RPW damage is characterized by: tunnels in the tree from which thick yellow brow fluid oozing out,
chewed up fibers in and around the openings of tunnels with fermented odour, production of a
gnawing sound by the grubs, cocoons and adults in the leaf axils, fallen empty pupal cases on the
ground near the date tree and toppling of the crown in case of severe infestation (Soroker et al.,
2005).

RPW is found almost throughout the world; native to southern Asia and Melanesia entered the
Arabian Gulf countries in the mid-1980s (Bozbuga & Hazir, 2008). It reached Eastern Saudi Arabia in
1985 and from there it spread to other countries; first recorded in the Northern United Arab Emirates
in 1985, then spread to Oman (Malumphy & Moran, 2007). In Iran it was first detected in 1990 and
in 2000 it was discovered in Egypt (Ferry & Gomez, 2002). It was then found in southern Spain in
1994 and in Israel and Jordan in 1999 (Malumphy & Moran, 2007). Reported from Italy in 2004,
Canary Islands in 2005, Balearic Islands, Cyprus, France and Greece in 2006, Turkey and Malta in
2007 (Malumphy & Moran, 2007; Mizzi et al., 2009).

In Date Palm Research Institute, Shah Abdul Latif University, Khairpur during 2009 a study has
carried out on RPW. The survey covered 46 orchards of 8 different locations at Khairpur area. The
results of the study showed that 219 date palms (5.81%) was infested by RPW (Al-Saoud, 2010).
30.4% damage was reported in Italy in 2004 (Conti, Sesto, Raciti, & Tamburino, 2008). The attack by
RPW would lead to death of date palm tree within 6-8 months (Khiyami & Alyamani, 2008). Biological
and chemical control of RPW was studied in Sindh, Pakistan (Shahina, Salma, Mehreen, Bhatti, &
Tabassum, 2009; Shar, Rustmani, & Nizamani, 2012). No published work on RPW was found in Khyber
Pakhtunkhwa (KPK), so, the current novel work was designed to study the morphological character-
istics of RPW in KPK and to assist the future researcher in this field.

2. Material and methods

2.1. Adult collection

In the current study, adults, larvae and cocoons of RPW were collected by various methods from
infested date palmsin 15 localities in district Bannu, Khyber Pakhtunkhwa, Pakistan during September
2013 to June 2014. Both alive and dead adult RPW were collected by hand picking. During collection
3-5 dead adults were placed in a plastic vial while the live adults were kept individually in the same
type of vials provided with date palm slices. Living adults were killed by placing in 10% ethanol solu-
tion and then pinned.

2.2. Cocoons collection

Cocoons were collected by hands from date palm plantation as well as from larvae artificial rearing
media. The cocoons of both sources were placed in two separate cartons and checked from time to
time for adult emergence. The number of emerged adults was noted.

2.3. Larvae collection

Larvae were collected carefully through fine hair brush and reared on the slices of banana stem in
plastic container. Container was covered with handkerchief in such a way that air permit and pre-
vent the entry of other insects and kept it at room temperature. When cocoons were originated they
were extracted suspiciously and placed and transferred to the specified cocoon rearing carton. The
cocoons were checked as repeatedly as possible for adult appearance.
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Figure 1. Illustrates the size
of different body parts of the
RPW.

Notes: L-body length, pl-
pronotum length, al-abdomen
length, pw-pronotum width,
aw-abdomen width, hs-head
size, ta-distance from tip

of rostrum to the antennal
insertion.

2.4. Identification of male and female Red Palm Weevil

By using the taxonomic work of Shahina et al. differentiation between male and female was made.
This was done by checking the tuft of brown hairs on half rostrum of males and absent in females.
The adults were used for measuring different body parts using a binocular stereo microscope.

2.5. Morphological differences in adult Red Palm Weevil

Whole body length, abdomen length, abdomen width, pronotum length, pronotum width, head size
and length from tip of rostrum to antennal insertion (See Figure 1) was studied for morphological
differences. The difference in the arrangement of the prothoracic spots in each RPW adult was stud-
ied, analyzed and the different typologies encounter was drawn.

3. Results

In total, 500 adult RPW comprising 247 males and 253 females were available for the present study.
These were obtained by three methods (i) captured alive or found dead in trees (ii) emerged from
cocoons collected from the date palms and (i) emerged from cocoons formed by reared larvae. 351
weevils were captured alive or found dead in trees. Eight seven adult weevils emerged from 147
cocoons collected from infested palms while 62 adults emerged from 118 cocoons formed by the
banana reared larvae (Table 1).

Out of a total of 365 inspected palms from different localities, 203 were found to be infected with
the RPW. The date palm trees were inspected for RPW in the following localities of district Bannu:
Jhandukhel, MiraKhel, Taji Kala, Ghoriwala, Landidak, Dardarez, Kaski, Mandew, Shahdew, Kakki,
Mama Khel, Surrani, Mandan, Mamash Khel and Nurar. The magnitude of the different body parts
was measured in the adult RPW of both male (Table 2 and Figure 2) and female (Table 3 and
Figure 3).

Table 1. The number of R. ferrugineus adults collected using different methods

RPW adult obtaining method Male Female % Total
Captured alive or found dead in date palm trees 190 161 70.2 351
Emerged from collected cocoons 35 52 17.4 87
Emerged from cocoons formed by reared larvae 22 40 12.4 62
Total 247 253 - 500
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Table 2. The Size and length (mm) of different body parts of male RPW

L Ta Hs Pl Pw Al Aw
Minimum 23.06 4.60 5.60 7.40 6.20 9.40 7.70
Maximum 37.00 6.82 9.80 14.20 10.90 15.45 12.70
Average 30.03 571 7.70 10.8 8.55 12.42 10.20
Figure 2. Showing the minimum 40
and maximum size (mm) 35
measured of collected male
RPW. 30
25
20
15
10 . I ‘
: L L L LA
. |
L Ta Hs Pl Pw Al

Table 3. Showing the size and length (mm) of different body parts of female RPW

= Minimum (mm)

Maximum (mm)

Minimum 24.50 5.40 6.75 7.55 6.70 9.20 8.40
Maximum 38.00 8.03 10.63 12.65 10.70 17.40 12.90
Average 31.25 6.71 8.70 10.10 8.70 13.30 10.65
Figure 3. The minimum and 45
maximum size (mm) measured 40
of collected female RPW. 35
30
24.5
25
20 17.4
I
15 12.65 12.9
10.63 > 10.7 3 i B
10 8.03 z 7.55 T R .
PR 6.75 6.7
5 al 0 0R 1 i
0
L Ta Hs Pl Pw Al Aw
B Minimum © Maximum

Of the 500 adult weevils which were studied, 13 different typologies of pronotal markings were
encountered. Nine typologies were encountered in both males and females (See Figure 4), while the
four typologies were observed only in females as shown in Figure 5 below. A total of nine typologies
was encountered in males and 13 typologies in females.
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Figure 4. Typologies of
prothoracic spots observed only
in female.

Figure 5. Typologies of
prothoracic spots founded in
both sexes.

4. Discussion

Rynchophorus ferrugineous (Olivier), is a polyphagous insect with several host plants, but highly pre-
fer date palms in the entire world. Firstly, it was identified in the early twentieth century in Southern
and Southeastern part of Asia. Afterwards, its presence was established in Middle Eastern part of
Asia as well as in Northern part of Africa and Europe. By the end of the twentieth century, RPW was
spread to Australia. In 2010, it was discovered in Western parts of Northern America. The species
was first noted in Malta in 2007 (Cole, 2009). The species is a serious pest of date palm trees in Bannu
because during current study 40.6% of inspected trees being found infected by RPW. Mizzi et al.
(2009) reported 28% infestation rate in Malta.
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Only 52% of RPW larvae reared under laboratory conditions on banana managed to reach adult
stage. This suggests that many larvae did not survive possibly due to a change in food source which
is to be expected since the banana plant is not one of the preferred host plants for the RPW. However,
it shows that the RPW is highly adaptable to different diets. It appears that initially larvae find it dif-
ficult to survive on the new food source, but those which adapt to it reach the adult stage success-
fully. According to Mizzi et al. (2009) 40% of larvae reared on banana in laboratory in Malta become
an adult. A high mortality rate was also observed when cocoons were reared. Adult weevils man-
aged to emerge from only 59% of cocoons collected in the present study. When Mizzi et al. (2009)
rear the collected cocoon then they found 37% cocoon from which adult emerge.

Following conclusions were made from various measurements of body parts of RPW taken in the
present study. Total body length, abdominal length, length of the rostrum and length of the rostrum
from its apex to antennal insertion was much higher in females RPW than in males. Female appears
larger than the male. Such measurements may be used efficiently to distinguish between male and
female RPW.

In the present study 500 adults were studied for prothoracic spots. The sample of 77 adults used
by Longo (2006) in Sicily and 523 by Mizzi et al. (2009) in Malta for this experiment. Currently, total
13 topologies were reported while Longo (2006) reported 8 typologies in Sicily and 14 were reported
by Mizzi et al. (2009) in Malta. Six typologies of the present study are very similar to the typologies
recorded in Sicily. The common typologies of current study highly differ from the common typologies
reported in Sicily and little differs from that of reported in Malta. The most common typology found
currently in RPW was the one exhibiting seven markings. The five-spot typology was the second
most common and the two-spot typology was the third most common. Mizzi et al. (2009) reported
that the seven-spot typology was most common, followed by the two-spot and then by five-spot
typologies in Malta.

5. Conclusion

The current study revealed that the body size was larger in female as compared to male. Different
typologies of prothoracic spots were founded in Malta, Sicily and Pakistan (Bannu, Khyber
Pakhtunkhwa) which indicates a degree of diversity in Red Palm Weevil population in the World.
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