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ABSTRACT

The infestation degrees, age, and stem height by the red palm weevil
(RPW), Rhynchophorus ferrugineus (Olivier) were evaluated on two cultivars (Zaglol
and Samany) in four Governorates (Dakahlia, Qaluobia, Behera, and Giza) during four
years (2003, 2004, 2005, and 2006) and occurrence of the insect stages was also
recorded.

Based on the data from the four Governorates, the infestation by RPW was
high in Giza Governorate, moderate in both Behera and Qaluobia, whereas the
infestation was low in Dakahlia Governorate. The obtained resuits indicate that 4348
(16.88%) and 3132 (12.94%) date paims were found infested by RPW on Zaglol and
Samany cultivars. The infestation was the highest in Giza Governorate while it was
the lowest in Dakahlia Governorate on Zaglol and Samany cultivars. Out of 4348
infested date palms recorded during the survey, 3228 (74.24%) date palms were with
low infestation, 725 (16.67%) with medium infestation, and 390 (8.96%) with high
infestation on Zaglol cuitivar. Meanwhile, with respect to Samany cultivar, 2356
(75.22%) date palms were with low infestation, 471 (15.04%) with medium infestation,
and 305 (9.74%) with high infestation.

During the study period, the red paim weevil infestation on both cultivars was
high in date palms belonging to the age group of 6-10 years followed by the date
palms belonging to the age group of 1-5 years. Meanwhile, it was very low in the age
group of 16-20 and >20 years.

The resuits indicated that the maximum infestation by RPW on Zaglol and
Samany cultivars was found in date palms with stem height of 4.0 to 6.0 m, followed
by the stem height of 0.0 to 3.0 m, 7.0 to 9.0 m, and 10.0 to 12.0 m, while it was low in
date palms with stem height of >12 m. Based on the statistical analysis, there were
significance differences between the different stem heights of date paims in all years
among the Governorate. In addition, there were significance variations between
Governorates among the same year in each stem height.

In conclusion, the data suggest that the insect had two main active seasons
annually. The first adult brood was observed in February and the second one was in
August.

Keywords: Thorough survey, Rhynchophorus ferrugineus, date palm cultivars,
infestation degrees, occurrence, Egyptian Governorates

INTRODUCTION

The Red Palm Weevil (RPW), Rhynchophorus ferrugineus (Olivier) is
one of the most serious palm pests in recent years in the Middle East
countries and has caused a great damage (Farazmand et al., 2000; Sacchetti
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et al, 2006; Al-Ayedh, 2008; Bozbuga and Hazir, 2008). The RPW was
discovered attacking palms in Sharkia region of Egypt in 1992 (Cox, 1993).
The larval stage of this insect feed within the trunk of palms and this
behavior frequently kills the trees. The larvae can only bore in soft tissue; for
example, in the tree crown, upper part of the trunk and at the base of
petioles. They can also bore into the trunk of young palms and the decaying
tissue of dying palms. The pest affects stems and growing points. It is very
difficult to detect the RPW in the early stages of infestation. Generally, it is
detected only after the palm has been severely damaged. Careful
observation may reveal the following signs which are indicative of the
presence of the pest: holes in the crown or trunk from which chewed-up fibers
are ejected (this may be accompanied by the oozing of brown viscous liquid);
crunching noise produced by the larvae feeding can be heard when the ear is
placed to the trunk of the palm; withered bud/crown. The weevils are
attracted to dying or damaged parts of palms but it is possible that
undamaged palms are also attacked (Farazmand et al., 2000; Sacchetti et
al., 2006; Al-Ayedh, 2008). .
Rhynchophorus ferrugineus can reared in a wide range of climates,
and this is largely because the larvae feed protected within their host palms
(Wattanapongsiri, 1966). This weevil is able to complete several generations
in a year (Rajamanickam et al., 1995); frequently, several generations can be
passed in the same host tree before the tree collapses. In addition, in the
Middle East, the bulk and quick movement of date palm offshoots as planting
material has led to the rapid spread of the pest (Abraham et al., 1998). All of
these factors (along with others, such as being polyphagous) contribute to the
weevil's ability to colonize and breed at new sites and for populations to
reach outbreak levels. The main factor limiting numbers is the number of
suitable breeding sites (Kalshoven, 1981). These will be far more numerous
in @ managed plantation than in a natural hzbitat. Under some circumstances,
natural enemies are also very likely to be important in limiting the distribution
and incidence of the red palm weevil. The excessive use of insecticides is
likely to limit the activity of natural enemies in plantations (Sacchetti et al.,
2006; Bozbuga and Hazir, 2008). The apparent general absence of natural
enemies in the date palm plantations in the countries of the Middle East
would explain why the red palm weevil has a particularly devastating impact
in this region (Cox, 1993; Sacchetti et al., 2006; Bozbuga and Hazir, 2008).
The survey studied in this work classifying infestation levels due to R.
ferrugineus on date palm and provide pest managers a valuable tool to
confidently decide on initiating area-wide management of R. ferrugineus in
date palm piantations of Egypt, besides assisting assessment of the impact of
on going management programs thereby optimizing the use of resources
available and will enable to formulate an integrated pest management (IPM)
program for controlling the RPW infestation. Scarce information is available .
on the seasonal abundance, infestation degrees, and susceptibility of certain
date palm cultivars to RPW. Therefore, the objective of this study was to
evaluate a thorough survey of RPW infestation in different Governorates to
provide knowledge about the susceptibility of different date palm cultivars to
infestation, place of infestation on the stem, and most susceptible age group
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of the date palm to gather certain information about the pest incidence and to
describe the occurrence of RPW.

MATERIALS AND METHODS

. The infestation of RPW was carried out from thorough survey during
2003, 2004, 2005 and 2006 years in four Governorates (Dakahlia, Behera,
Qaluobia, and Giza) on the two cultivars namely Zaglol and Samany. The
total number of date paims, level of infestation, and date of recording months
were recorded half monthly. The infestation degrees were recorded as
follows: low=dryness of the outer leaves and slight or no odor,
Medium=oo0zing of brown fluid from the holes in the stem, medium to large
larvae are present after removing leaf base cover, damage stem tissues, and
no cocoon-if present, they will be only 1-5 cocoons and high=presence of
chewed fibers mainly in stem, with bad smell, many cocoons are noticeable,
yellowing of the third leaf-row, sometimes yellowing of internal leaves and the
flag leaf, trunk lodging, and death of paim.

The infestation by RPW on certain date palm cultivars were
categorized into 5§ age groups as: 1-5, 6-10, 11-15, 16-20 and >20 years.
Total number of date palms and number of infested palms were recorded
under each age group. In addition, data were collected on RPW infestation in
relation to stem height of date palm. The height levels were categorized into 8
levels as: 0-05,06-10,11-1516-20,21-2526-30,3.1-35
and > 3.5 m height from ground level. The number of date palms infested
under each height group was recorded.

All stages (eggs, larvae, and adults, as well as empty and occupied
cocoons) were removed and counted from infested date palms. All cocoons
were opened to determine the stadium of the weevil (last instar larva, pre-
pupa, pupa, or adult). Infested date palm cultivar (Zaglol) stems were
sectioned with a chainsaw and a sharp and heavy-bladed knife.

Statistical analysis

Data for RPW infestation in different Governorates, the susceptibility
of different date palm cultivars to infestation, place of infestation on the stem,
and most susceptible age group of the date palm were subjected to an
analysis of variance (ANOVA) and means were separated by a Duncan’s
Multiple Range test when the ANOVA was significant at P < 0.01 (CoHort
Software, 2004).

RESULTS AND DISCUSSION

Infestation by RPW in certain Governorates:

From 2003 to 2006, a total 49940 date palms were observed on the
two cultivars (Zaglol and Samany) in four Governorates to determine the
infestation percentage of red palm weevil (Tables 1 and 2). The infestation
level during the period of study on the two cultivars was 16.88 and 12.94%.

During 2003 on Zaglol cultivar, 847 (12.52%) date palms were found
infested by RPW. The infestation was the highest (14.39%) in Giza
Governorate while it was the lowest (11.11%) in Dakahlia Governorate.

The infestation ranged from 13.72 to 18.62% in 2004 in the four
Governorates with the same trend of 2003 (Table 1).- Out of 1214 infested

7551



Abdel-Salam, A. H. et al.

date paims recorded during the survey in 2005, 355 (22.46%) date palms
were in Giza Governorate, while 248 (16.75%) were infested in Dakahlia
Governorate. Among the infested date palms in 2006, 354 (22.54%) date
paims had infested in Giza Governorate and 276 (17.08%) date palms in
Dakahlia Governorate (Table 1).

Table (1): Infestation degrees by red palm weevil in certain
Governorates on Zaglol cultivar during 2003 till 2006.

- Infestation degrees
2 Total Non |(Total
S H] Low Medium High Infested linfested
2]
§ o date paim | date
g No. | % | No. | % | No. | % | No. | % | paim
(mean) {(mean} (mean)
Dakahlia 134 [74.44] 30 [1666] 16 [ 8.88 | 180 [11.11] 1440 [1620
(11.2) A° (2.5 8" (1.3)8°
Qaluobia 142 (7282 37 |1880| 16 | 821 [ 195 [11.78] 1460 |1655
o L(11.8)A° - (318 1.3) ¢
Behera |9 166 |74.43] 35 |1560| 22 | 9.86 | 223 [12.67] 1537 [1760
N (138 A° (2.9)8° (1.8) B®
Giza 182 [73.09] 40 |[16.06| 27 [10.84] 249 [14.39] 1481 1730
15.2) A* (3.3)B° (2.2)B*
Total 624 [73.67] 142 [16.76] 81 9.56 | 847 [12.52] 5918 (6765
Dakahlia 170 [72.64] a1 1752 23 | 982 | 234 [13.72[ 1471 {1705
13.3) A° {3.4) B* (.9 ¢c*
Qaiuobia 167 |69.87| 47 [1966| 25 [10.46| 239 [14.61] 1396 |1635
< [(13.9A° (3.9) 8" 2.1 ¢"
Behera |3 185 [70.34] 48 [1825| 30 [11.40[ 263 [16.18] 1362 (1625
N 1(15.4) A® (4.0)8° {(2.5) C*
Giza 201 67.67| 57 (19.19| 39 ([13.13] 297 [18.62] 1298 |1595
(16.7) A (4.7)B* (3.2)8°
Total 723 69.99] 193 [18.68] 117 [11.32] 1033 [15.74] 5527 |6560
Dakahiia 190 7661 38 [1572] 19 1766 [ 248 [16.75] 5527 |1480
(15.8) A° (3.2)8 1.6)C’
Qaluobia 218 [75.69] 44 [1527| 26 | 9.02 | 288 |19.86] 1232 [1450
w (1820 A° 3.7 e 22)B°
Behera |3 244 7554 53 [16.41]| 26 | 804 | 323 |20.37] 1162 |1585
N 420.3)A" (4.4)8° 22c¢"
Giza 266 (7492 57 (1605 32 | 901 | 355 [22.46] 1225 |[1580
22.1) A (4.9)B" @2nct
Total 918 (7561 193 [15.89] 103 [8.48 { 1214 [19.91] 4881 |6095
Dakahlia 213 [7747] 43 1557 20 | 7.24 | 276 |17.08] 1339 [1615
17.1)A° (36)8° anes
Qaluobia 231 [76.49] 49 [16.22] 22 [ 7.28 | 302 [18.99] 1288 |1590
o L{19.2A° (4.1)B* (1.8)C*
Behera |3 244 [75.77] 50 |1552] 28 | 869 | 322 [20.77 1228 [1550
N 1(20.3)A" {4.2)8° (2.3)C*
Giza 275 (7768 55 |1553| 24 | 6.77 | 354 [22.54| 1216 |1570
(22.9)A° (4.6)8° (2.0
Total 963 [76.79] 197 [15.70] 89 [ 7.09 | 1254 [19.82] 5071 |6325
General 3228 [74.24] 725 [16.67| 390 | B8.96 | 4348 |16.88[ 21397 25745
Total

Means followed by the same capital letter in a row between the different degrees of
infestation in the same year while the same small letter in a column between the
same degrees in the same year in the different Governorates.
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During 2003 on Samany cultivar, 609 (9.78%) date palms were found
infested by RPW (Table 2). The infestation was the highest (11.66%) in Giza
Governorate while it was the lowest (8.18%) in Dakahlia Govemorate. The
infestation ranged from 11.61 to 13.31% in 2004 in the four Governorates
with the same trend of 2003 (Table 1). Out of 854 infested date palms
recorded during the survey in 2005, 248 (16.47%) date palms were in Giza
Governorate, while 179 (12.26%) were infested in Dakahlia Governorate.
Among the infested date palms in 2006, 269 (17.93%) date palms had
infested in Giza Governorate and 195 (13.13%) date palms in Dakahlia
Governorate (Table 2).

Infestation degrees by RPW:

The infestation by RPW on Zaglo! date palms cultivar between 2003
and 2006 in four Governorates was shown in Table (1). Out of 847 infested
date palms recorded during the survey of 2003 year, 624 (73.67%) date
palms were with low infestation, 142 (16.76%) with medium infestation, and
81 (9.56%) with high infestation. Among the infested date palms, 723
(69.99%) date palms had low level of infestation, 193 (18.68%) date paims
with medium level, and 117 (11.32%) date palms with high level of infestation
during 2004. Among the infested date palms during 2005 year, 918 (75.61%)
date palms had low level of infestation, 193 (15.89%) medium and 103
(8.48%) with high level of infestation. Among the infested date palms, 963
(76.79%) date palms had low level of infestation, 197 (15.70%) date palms
with medium level, and 89 (7.09%) date palms with high level of infestation
during 2006 (Table 1). Based on the statistical analysis, the low infestation
was significant higher than the other two levels of infestation.

Red palm weevil infestation on Samany date paims cultivar between
2003 and 2006 in four Govemorates is shown in Table (2). Out of 609
infested date palms during the survey of 2003 year, 465 (76.35%) date paims
were with low infestation, 81 (13.30%) with medium infestation, and 63
(10.34%) with high infestation. Among the infested date paims during 2004,
547 (74.21%) date palms had low level of infestation, 110 (14.92%) date
palms with medium level, and 80 (10.85%) date palms with high level of
infestation. Among the infested date palms during 2005 year, 647 (75.76%)
date palms had low level of infestation, 127 (14.87%) medium and 80
(9.36%) with high level of infestation. Among the infested date paims, 697
(74.78%) date palms had low level of infestation, 153 (16.41%) date paims
with medium level, and 82 (8.79%) date paims with high level of infestation
during 2006 (Table 2). The ANOVA indicated Means foliowed by the same
capital letter in a row between the different degrees of infestation in the same
year while the same small letter in a column between the same degrees in
the same year in the different Governorates.

That the low infestation was significant higher than the other two levels
of infestation. The infestation by RPW was increased from year to another
year, and the later year was higher than other years on the two surveyed
cultivars (Tables 1 and 2).Data obtained from the four different Governorates
determined that the infestation by RPW was high in Giza Governorate,
moderate in both Behera and Qaluobia, whereas the infestation was low in
Dakahlia Governorate (Tables 1 and 2). Among the surveyed cuttivars, the
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infestation by RPW was high on Zaglol than Samany in the four surveyed
Governorates during the four years (Tables 1 and 2).

Table (2): Infestation degrees by red palm weevil in certain
Governorates on Samany cultivar during 2003 till 2006.

Infestation degrees Non
-4 ‘ infeste
Bl Tomi | @ date| Total
g |8 Low Medium Height |infested date| P2I™
32 paim
e No. | % | No. | % | No. | % | No | %
(mean) (mean) mean)
Dakahlia 94 | 8034 | 13 | 1.1 10 85 117 | 818 | 1313 | 1430
(7.8)A° (1.1)B" (1.7)8*
Qaluobia 98 | 7313 | 20 | 1492 | 18 119 | 134 | 921 | 1321 | 1455
@ (8.2)A° (1.78° (1.3)8"
Behera |8 1227 | 7530 | 23 [ 1419 | 17 104 | 162 | 9.75 | 1498 | 1660
N (10.2)A° (1.9)8%® (1.4)B*
Giza 151 | 77.06 | 25 | 1275 | 20 | 10.20 | 196 | 11.66 | 1484 | 1680
(12.6)A" (2.1)8* (1.7)8° .
Total - 465 | 7635-] 81 | 13.30 | 63 | 10.34 | 609 | 9.78 | 5616 | 6225
Dakahlia 122 | 78.70 | 17 | 1096 | 16 | 1032 | 155 | 11.61 | 1180 | 1335
(10.2)A° (1.4)B" {1.3)8*
Qaluobia 131 | 7277 | 28 | 16.11 20 | 11.11 | 180 | 12.12 | 1305 | 1485
(10.9)A" (2.4)8° (1.ng*
3 b
Behera |& 140 | 7253 | 32 | 16.58 | 21 10.88 | 193 | 12.33 | 1372 | 1565
(11.7)A" 2.7)8" (1.7)c*
Giza 154 | 7368 | 32 | 15.31 23 | 11.01 | 209 | 13.31 | 1361 | 1570
(12.8)A° (2.78" (1.9)8*
Total 547 | 74.21 | 110 | 1492 | 80 | 10.85 | 737 | 12.37 | 5218 | 5955
Dakahlia 134 | 74.86 | 27 | 1508 | 18 | 10.05 | 179 | 1226 | 1281 | 1460
(11.2A° (2.2)8° . | (1.5)8°
Qaluobia 140 | 74.46 | 30 15.91“ 18 957 | 188_| 12.45 | 1322 | 1510
- o l11HA° (2.5)8° {1.5)C*
Behera (S 183 | 7656 | 35 | 14.64 | 21 878 | 239 | 1567 | 1286 | 1525
~ 15.2)A° (2.9)8" (1.7n8*
Giza 190 | 76.61 | 35 | 14.19 23 927 | 248 | 1647 | 1257 | 1505
(15.8)A° 2.9)8° (1.9C*
Total | 647 | 75.76 | 127 | 1487 | 80 936 | 854 | 14.23 | £:46 | 6000
Dakahlia | 145 | 74.35 | 3% 1589 | 19 974 | 195 | 1313 | 1290 | 1485
(12.1)A° (2.6)8* (1.6)C*
Qaluobia 1565 | 7345 | 35 | 1658 | 21 995 | 211 | 13.88 | 1309 | 1520
g (12.9)A°
Behera |3 1894 | 75.48 817 | 257 | 17.02 | 1253 | 1510
N (18.2)A"
Giza 203 | 7546 780 | 269 | 17.93 | 1231 | 1500
16.9
80T |- 932 | 1549 | 5083 | 6015 |
- Gen i ’, - b (24195 ]
" Tot ohaty

Means followed by tho same caplhl Ietter In a row between the differont degrees of
infestation in the same year while the same small letter in a column between the
same degrees in the same year in the different Governorates.

Infestation by RPW in diﬂerent age groups of date palms:

During 2003, red palm weevil infestation on Zaglol cultivar was high
being 30.69% in date palms belonging to the age group of 6-10 years
followed by 25.38% in date palms belonging to the age group of 1-5 years.
Meanwhile, it was very low (11.80%) in the age group of 16-20 and >20 years
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(Table 3). These resuits indicated that young date palms of age between 6-15
years are preferred to attack by RPW and needs protection. The same trend
was recorded in 2004, 2005, and 2006 in the four surveyed Governorates.

Red palm weevil infestation on Samany cultivar was high being
33.01, 29.57, 31.14, and 30.57% in date palms belonging to the age group of
6-10 years during 2003, 2004, 2005, and 2006, respectively, followed by
22.82, 24.83, 24.70, and 23.28% in date palms belonging to the age group of
1-5 years during 2003, 2004, 2005, and 2006, respectively. Meanwhile, it was
very low (6.73, 8.14, 8.89, and 10.62%) in the age group of above 20 years
during 2003, 2004, 2005, and 2006, respectively (Table 4). The same trend
was recorded in the four surveyed Governorates.

Red palm weevil infestation at different stem heights of date palms:

The relationship between infestation by RPW and the stem height of
the date palms is illustrated in Tables (5 and 6) for two cultivars (Zaglol and
Samany) in four Governorates during four years (from 2003 till 2006).

Maximum infestation of 28.68% of RPW on Zaglol cultivar in 2003
was found in date palms with stem height of 4.0 to 6.0 m, followed by 24.79%
in stem height of 0.0 to 3.0 m, 20.07% in stem height of 7.0 to 9.0 m, 14.87%
in stem height of 10.0 to 12.0 m, while it was 11.57% in date palms with stem
height of >12 m. As shown in Table (5), maximum infestation of 27.01% of
RPW on Zaglol cultivar in 2004 was found in date palms with stem height of
4.0 to 6.0 m, followed by 24.87% in stem height of 0.0 to 3.0 m, 18.29% in
stem height of 7.0 to 9.0 m, 15.97% in stem height of 10.0 to 12.0 m, while it
was 13.84% in date palms with stem height of >12 m. The results presented
in Table (5) indicated that maximum infestation of 28.41% of RPW on Zaglol
cultivar was found in date palms with stem height of 4.0 to 6.0 m in 2005,
followed by 22.65% in stem height of 0.0 to 3.0 m, 18.53% in stem height of
7.0 t0 9.0 m, 16.06% in stem height of 10.0 to 12.0 m, while it was 14.33% in
date palms with stem height of >12 m. In season 2006, maximum infestation
of 27.91% of RPW on Zaglol cultivar was found in date paims with stem
height of 4.0 to 6.0 m, followed by 23.44% in stem height of 0.0 to 3.0 m,
19.21% in stem height of 7.0 to 9.0 m, 15.23% in stem height of 10.0 to 12.0
m, while it was 14.19% in date palms with stem height of >12 m.

Maximum infestation of 27.98% of RPW on Zaglol cultivar in all years
was found in date palms with stem height of 4.0 to 6.0 m, while it was
13.63% in date palms with stem height of >12 m. Based on the statistical
analysis, there were significance differences between the different stem
height of Zaglo! cuitivar in all years among the Governorate (Table §). In
addition, there were significance variations between Governorates among the
same year in each stem height.

The data in Table (6) showed that maximum infestation of 37.76% of
RPW on Samany cultivar in 2003 was found in date palms with stem height of
4.0 to 6.0 m, followed by 24.79% in stem height of 0.0 to 3.0 m, 17.89% in
stem height of 7.0 to 9.0 m, 11.49% in stem height of 10.0 to 12.0 m, while it
was 8.04% in date paims with stem height of >12 m.
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Table (3): Effect of tree age of Zaglol cultivar on infestation by red palm weevil in certain Governorates during

- 2003 till 2006.
PR Age [years) - .
b 135 &-10 415 18-20 520 -
: . o
’Governorates:;, - —No. A No. /s No. T Nor— T % o No— T % Totfal
e - {mean) {mean) (mean) {mean) (mean) -
- infested
- palm
~Dakahlia ‘ 49 272 54 300 3. | 1722 23 [ 1277 23 12777 180 |
4.08) A® (4.5 A (2.58) B (1.92)B {1.92)B
“Qaluobia B4 59 T 3025 37 . 11897 22 1231 25 T [1282] 195
4.16)A° (4.9DA {3.08)AB 2.0)B 2.08)B
Behera o —26.07 | 72, 3228 21 ] 1838 ] . | 1185 . (1165 223
2 (4.83)AB" (6.0)A (3.42)BC (2.16)C {2.16)C ' ‘
Giza p gg)A, 2329 ﬁzg " 07 sTég A 75, 2 22f5)8. 0894 | 26 1044 249, |
71 o R B r‘ﬁ?f“ : 100 [ TTE0 [ TB0] 84T,
Dakahiia N S - U Xy () 2997 31— | 1752 - R I 230 I DU R b 3 - R
L 5,0)AB* (5.83)A° {3.42)BC (2.83)C* 2.42)c* ,
—aluobia . | 2594 72 | 3012 45— 1882 35 | 1453 N ) 239
(5.16EAB (6.0)A (3.75)BC (2.92)C' {2.08)C
Behera  [3 . 2371 79 . [ 3003 18 A0 T I52T | 30 - |TTAT] %3
= 5.42)AB {6.58)A (4.08)BC (3.33)C (2.5)C . ,
Giza N X ) B2 [ 2760 B4~ | 2154 42 [ 1481 37 . |1235] 297
o 5.83) AB 6.83) A (5.33)AB (3.66)B (3.08)B
T Total o ‘(—237———21'87— —L‘Sﬁs 2933 [ 199 19, 153 [ 48T [~ 12 1N < b
“Dakahfia | - - 52 | 2500 7T 29.83 28 [ 1935 | 3B __ | 1451 28 18] 2B
‘ 45.177 AB - (6. 16)5 @.og())ac —— (3.2(()))0 S (2.%31c
—Qalucbia ; y ) 5 0.76( 288 |
(5.92)AB™ (7. 16)A° (5.00)8C* (3.33)C? 2. 5e ic* :
Behera 13 75 23722 | 2879 -6/ | 2074 4 1382 L 373
_(6.25)AB 775A (5.58)B (3.66)C {3. es)c
Giza N 2253 Lﬂ)l& .| 3042 ~ 73 | 205 50 7308 | L 1238 35
(s.eeza {9.00)A (6.08)B' (4.16)C (3. 66)C L
Total } 2372 361 29.73 248 2032 170 1300 (12107 1274
Dakahlia 66 39T | 89, | 3224 55 | 1992 3\ 13.76‘“__28 R LA 276
_(5.50)B _(7.42)A (4.58)BC 1 (3.16)CD (2.33)D
[ Qalucbhia | 79 2815 90 . | 29.80 57 " | 1687 42 (1337 34 _ [11.25{ 302 |
6.58)A" (7.5)A 4.75)8 {3.50)BC 2.83)C
| Behera |5 . 2488 93 [ 28.88 | B o | 2112 5 | 1397 R ; 322
R (6 66)AB (7.75)A (5.66)B (3.75)C (3.00)C .
~—Giza i 2207 100 | 2823 77 2T a7 [ 1327 45 1271 354
. OB)A (8.33)A' (6.42)A (3.92)B (3.75)8
[ Towl 310 2872 372 2956 257 2049 172 1371 143 |1TA0] 1254
General Total 070 24561 3 876 2014 595 | 13.68° 511 11751 4348 ]

Means followed by the same capital letter in a row between the different ages in the same year while the same small letter in a column
between the same age in the same year in the different Governorates
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Table (4).

Effect of tree age of Samany cuitivar on infestation by red paim weevil in certain Governorates

during 2003 till 2006.
Governorates Tree age
5 15 510 1115 1620 >‘zu—_‘"T_ﬁl'—of
O
- o ' No. % No.— % No. % No. % | infested
(mean) »(mean) (mean) (mean) (mean) palm
—Dakahlia 77 ~73.07 .7 3767 YA 73.07 15 1282 341 7
2.25)A" (3.66)A" (2.25)A (1.25)8" {0.33)C*
[ Qaluobia | 7738 g 36356 30 - 7738 19 | 1417 ..y A A 7
|, |_(2.50)8" (4.08)A" (2.50)8 {1.58)BC {0.50)C*
—Behera 36 7272 52 209 34 2345 ~72 44 | 884 | 182
(3.0)AB* (4.33)A" 3.16)AB* 1.83)8° {1.16)B"
Giza 3 a%sAB‘ 4345 4.66)A" ) {4.08)A* ) 2.33)8" X 417 8" o7
Total ‘L‘ﬁ)s'_ 7787 ] L("zu‘r ; 3301 144 Ta.sz——(—u: = 375 - 41 873 | B09E]
—Dakahlia 37 2387 49 [ 3161 3 AWm iy 15.48 17 7.73 155
(3.08)A" {4.08)A 2.75)8 2.00)B" {1.00)C*
Galuobia 48 - 52 | 2888 | A T Taa | 15 1 833
& (4.00)A (4.33)A (3.25)AB {2.46)B {1.25)B
—Behera El B [ " ._85“‘_ 2849 « 33);\' 2837 e TIAT P 1 - 25|
Giza 4 ;s AB" o2 (5.16)A" 2556 L.ggw 240 2.41 B* 1387 1'41‘1Z B* &1
Total ’L’m):r_ 7483 % 2557 7 P L) 5 C
—Dakahlia 2402 31.28 35—~ 1955 y3 15.08 18 10.05
3.58)A° (4. 66)A (2.91)8 {2.25)B" (1.50)c*
Qaluobla _1_50)_. ; L X4 Q- AT 27 | 1% 8 | 744
3.16)A 4.75)A (3.33)B (2.25)B {1.18)C
—Behera | "(_58)__. 2425 N ELEL I Y- 2759 [ 1Z58 21 . | 878 ]
{4.83)B {6.33)A 4.50)B (2.50)C (1.75)C
= {5.00)A" ) _;,17 A | 108 {4.66)B° ] nggc' 12 189"
Total 211 PIR I S S T — 7 kAL 1358 —(—nl :
[~ DakaFilia 45 [ 2307 57 (ST | 39, | W00 [ 2, | BT 2,
3.75)B (5.16)A (3.25)B (2.42)C {1.66)C
Qaluobia 51— | 2817 63 . | 29.85 45 A3T P 22 | 1047 | AT
4.25)A 5.25)A (3.75)B 2.50)C (1.83)C"
Behera 12256 LAz | 278 1401 7 050 | 257 ]
(4.83)AB (6.66)A (4.66)B 3.00)8C* {2.25)C*
Za 558" LLE L B gg o | BT (B 2956 ] g . 1377 Py A5 | 269 |
Total 2 P L 4 P 2 S R X L2 % B 082 [
General Total 750 [ 2394 [ 970 [ 3097 | 698 | 222 | 43 [ 1398 | 275 B8 -

Means followed by the same capital letter in a row between the different ages in the same year while the same small lefter in a column »

between the same age In the same year in the different Governorates.
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Table (5): Effect of stem height of Zaglol cultivar on infestation by red palm weevil in certain Governorates

-during 2003 till 2006.
' Stem height
Governorates| 0-3m 4-6 m 79m 10-12m >12m Total
o No. %~ [No.(mean)| % No. % No. % No. % | of infested
- (mean) {mean) (mean) (mean) palm
Dakahfia | .- 48 57 . | 3166 3B | 194% 25 | 1388 15 . 833 T80 |
_(4.00)A (4.75)A (2.91)AB (2.08)B - |1 (1.25)8 »
Ualuobia ~50 ; 57 . | 2923 a0 2051 14735 20 [10.25 195
(4.16)AB" (4.75)A 3.33)ABC (2.33)BC* 1.66)C
Behera |3 4 4523AB. 23.76J 5 ggw 2690 a 7:}5?1\8' 2077 " 3:‘? o 15.694—(“3(%(2 - 1345 773
Giza J“S&‘_ — [ 23869 4_59* L[ 27T B0 . [ 2008 | _ 38 33
4.92)AB" (5.75)A .| (4.16)ABC (3.16)BC (2.75)C
Totar , 2379 743 170 2007 | 1387 ~ 98 A7
Dakahiia 59 [ 2527 | .66, | B 44— 1880 | _ 35, [ 1495 : 734
4.92)A i8,50 (3.66)AB*: {2.91)B (2.50)B
— Qaluobia | . 2570 ‘ . [ 27ET 4 1 1841 37 o | 154 32 .
, 5.00)A (5.50)A (3.66)AB (3.08)B (2.66)B
Behera 2509 ©B 75, 48 18.25 45 71T
(5.50)A" (5.66)A" (4.00)AB" (3.75)AB" (3.00)8"
Ciza 72 23723 79 iR * T7.83 L3 15.15 .
{6.00)AB* (6.58)A* (4.41)BC* (4.00)C* (3.75)C
[ To@r | 257 2487 279 2771 - 1829 ﬂ% 1597 143
[~ Dakahlia 62 . [ 2500 70, | 2822 46 (1854 | 3B __ [ 1457 3
S 5.16)AB" (5.83)A° (3.83)BC (3.00)C' ’ (2.83)C° |
Qaluobia L2256 _ B84 _ | 2916 50 | 1736 a7 T 63T [ 42 1458 288 |
(5.42)AB (7.00)A {4.16)B {3.92)B (3.50)B
Behera 9. 70 | 2187 92 . [ 2848 60 1857 53 . | 1640 48— 4. 323
(5.83)B (7.66)A 5.00)B _(4.42)B (4.00)B
cia 6 56?AB' 257 @ gg)A' 2758 (5.75)BC® 1949 (4.92)BC" oT (4 ir’g)c'

—Totl 275 2265 345 2841 225 R B T 174 Shyir a8
Dakahfia 58 2463 | 80 . 50 | 1811 a0 | 1449 | _ 38 . [13.78] 278
(5.66)AB" (6.66)A (4.16)BC (3.33)C 1 (3.16)C

| Galucbia | 72 23638 B4 [ 2781 58 [ 1920 | -_46 15.23 a2
(6.00)AB* (7.00)A (4.83)BC *(3.83)C* (3.50)C*
‘Behera 75 7329 2671 55 2018 50 1552 g
(6.25)AB" (7.16)A" {5.41)AB" (4.16)B° (3.83)8°
Giza 79 2231 100 . | 2824 68 [19.21 55 | 1553 52 .
{6.58)AB" (8.33)A (5.66)BC (4.58)C (4.33)C
—Tofal 794 23434 350 2791 241 1921 191 15.23 78 [1479[;
neral Tota 1035 7382 1237 27.98 825 J7T 1 BI7 1557 5931383
Means followed by the same capital letter in a row between the different stem height in the same year while the same small letter in a

column between the same stem height in the same year in the different Governorate '
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Table (6). Effect of stem height of Samany cultivar on infestation by red palm weevil in certain Governorates
during 2003 till 2006.

65S.

Stem height
Governorates s -3 m 46 m 7-9m 10-12 m >1Zm Total
o No. % No. % No. % No. % 0. % |, _of
p- (mean) (mean) (mean) (mean) (mean) Infea?rtr?d
Dakahlia 30 2564 | . 50 4273 20 17.09 10 35 7 599 | _91'77_
a a b b b
LSO)B {4.16)A’ ~(1.66)C (0.83)D (0.58)D'
Qaluobia 35 . 7611 N 4753 22 16.41 L 320 9 6.71 T34
(2 92@ (4.75)A (1.83)C (0.92)D {0.75)D
Behera =] . 24569 59 36 41 30 1851 N 34 13 802 162
2| (. 33)5 (4.92)A (2.50)C (1.66)D _ (1.08)D
Giza 83)8. 2346 ® ggA_ 3265 @%ﬂ 1887 2 Eg)c' 1479 13}5)0‘ 10.20 | 196
Total 14% 24.79 253(%8 33;.1(15 1% ggg 70 7. 40 t_slgg ?gg‘”
akahlia 25.80 } : 16 10.32 7 :
(3.33)A° 4.83)A° (2.50)8" (1.33)c*_|. (0.92)C*
Qaluobia a7 2617 | . 3333 38 2711 22 12.22 N 722 80
(3.92)8 (5.00)A (3.16)C° (1.83)D __{1.08)D
Behera S -1 2642 64 3316 39 20.20 24— 12 15 777 193
2| (4.25A (5.33)A (3.25)8 (2.00)C (1.25)C
Giza 55 26.317 88 37253 37 2009 27 1291 17
(4.58)A (5.66)A (3.5033 (2.25)C (1.42)C
—Daleni R a ot e
akanlia X . . . K
3 (3.83)AB° (5.33)A° (2.92)8* (1.66)C® (1.16)c*
Qaluobia 45 | 2553 65 [ 3457 39 2074 22 | T170 13 743 188 |
(4.00)A (5.42)A (3.25)8 (1.83)C {1.16)C* :
Behera 64 2677 78 32563 33 8371 |, 32 13.38 21 . 878 239
5.33)A (6.50)A (3.66)B' (2.66)C* | (1.75)C
Giza . | 2887 . 3225 45 1854 34 1370 22 887 | 248
{5.50)AB (6.66)A (3.83)8 2.83)B" (1.83)C
Tofal 25261 26.22 28] Ss.gg 1%47 }9.20 ﬁ)fzz 1%.24 71% 1 8.31
[~ Dakahlia 2564 . 948 . 8.20
{4.16)AB" (5..75)A° (3.16)8" (1.83)Cc’ {(1.33)C*
Qaluobia . “5558-” 2531 © ioz)A"’ 3412 a E:BZ)C"’ 19.90 280" T84 P sTgD' 907 ik
ehera, . | 2684 B4 3268 51 1484 31 T2 22 856 | _257_1
‘ _{5.75)B 7.00)A (4.25)B (2.58)C* (1.83)C
Giza 70 26.02 | . 3797 53 19.70 35 | 1307 25 9.29 269 |
- QBS)B (7.16)A (4.42)B (2.92)BC (2.08)C
"G__TT'_FTTF_O 25.96 3t 33. 184 19.74 1713 12 . B8.79 . 1332
eneral Tola 1078 3441 606 1934 823

column between the same stem height in the same year in the different Governorates.

‘Means followed by the same capital letter In a row between the different stem height in the same year while the same small letter ln a
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The results indicated that maximum infestation of 33.92% of RPW on
Samany cultivar was found in date palms with stem height of 4.0 to 6.0 m,
followed by 26.18% in stem height of 0.0 to 3.0 m, 20.21% in stem height of
7.0 to 9.0 m, 12.07% in stem height of 10.0 to 12.0 m, while it was 7.59% in
date palms with stem height of >12 m. As shown in Table (5), maximum
infestation of 33.60% of RPW on Samany cultivar in 2005 was found in date
palms with stem height of 4.0 to 6.0 m, followed by 26.22% in stem height of
0.0 to 3.0 m, 19.20% in stem height of 7.0 to 9.0 m, 12.64% in stem height of
10.0 to 12.0 m, while it was 8.31% in date palms with stem height of >12 m.
In season 2006, maximum infestation of 33.36% of RPW on Samany cultivar
was found in date palms with stem height of 4.0 to 6.0 m, followed by 25.96%
in stem height of 0.0 to 3.0 m, 19.74% in stem height of 7.0 to 9.0 m, 12.12%
in stem height of 10.0 to 12.0 m, while it was 8.79% in date palms with stem
height of >12 m. Average of maximum infestation of 34.41% of RPW on
Samany cultivar in all years was found in date palms with stem height of 4.0
to 6.0 m, while it was 8.23% in date palms with stem height of >12 m. The
ANOVA indicated that there were significance differences between the
different stem heights of Samany cultivar in all years among the Governorate
(Table 6). Statistically, there were significance variations between
Governorates among the same year in each stem height.

Occurrence of RPW:

In Dakahlia Governorate, eggs, larvae at different instars, pupae, and
adults of R. ferrugineus were recorded during 2003 till 2006 on Zaglol cultivar
only to determine the population density. The data in fig. (1) showed that In
2003, the insect population increased in the first week of January to reach
its first peak.

The population of insect stages increased gradually from the first
week of February to reach its second peak in the first week of August. Total
numbers of insect stages were decreased during September, October,
November, and December. The seasonal pattern was similar to observations
during 2004 till 20086.

On Zaglol cultivar, eggs, larvae at different instars, pupae, and adults
of R. ferrugineus were recorded during 2003 till 2006 on in Qaluobia
Governorate. As appears from Fig. (2), In 2003, the insect population
increased in the second week of February to reach its first peak. The
population of insect stages increased gradually to reach its second peak in
the second week of August. Total numbers of insect stages were decreased
during September, October, November, and December. The seasonal pattern
was similar to observations during 2004 till 2006.

Means followed by the same capital letter in a row between the
different stem height in the same year while the same smail letter in a column
between the same stem height in the same year in the different
Governorates.

In Behera Governorate, eggs, larvae at different instars, pupae, and
adults of R. ferrugineus were recorded during 2003 till 2006 on Zaglol
cultivar. From the data illustrated in Fig. (3), it could be noted that In 2003,
the insect population increased in the third week of February to reach its first
peak.
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Figure1. Numbers of insect stages for RPW /date palm reared on Zaglol
cultivar in Dakahlia Govemorate for four years.
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Figure 2. Numbers of insect stages for RPW /date palm reared on
Zaglol cultivar in Qaluobia Governorate for four years.
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Figure 3. Numbers of insect stages for RPW /date palm reared on
Zaglol cuitlvar in Behera Governorate for four years.
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Figure. 4. Numbers of insect stages for RPW /date palm reared on
Zaglol cultivar in Giza Governorate for four years.
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The population of ‘insect stages increased gradually to reach its
second peak in the third week of August. Total numbers of insect stages
were decreased during September, October, November, and December. The
seasonal pattern was similar to observations during 2004 till 2006.

On Zaglol cultivar, eggs, larvae at different instars, pupae, and adults
of R. ferrugineus were recorded during 2003 till 2006 on in Giza Governorate.
Data presented in Table (4) illustrated that In 2003, the insect population
increased in the fourth week of February to reach its first peak. The
population of insect stages increased gradually to reach its second peak in
the fourth week of August. Total numbers of insect stages were decreased
during September, October, November, and December. The seasonal pattern
was similar to observations during 2004 till 2006.

In Egypt, EI-Garhy (1996) noted that captures rates of R. ferrugineus
adult were highest in the months of April, May and June, which corresponds
to the onset of warmer weather. The higher capture rates during this period
were probably due to the emergence of broods whose development was
slowed by the cooler winter months. In addition, El-Sebay (2003) in Egypt,
determined the seasonal abundance and seasonal activity of R. ferrugineus
during 1996-2001. He indicated that R. ferrugineus had two main active
seasons annually. The first adult brood was observed in April and the second
one was in November,

While in India, Muralidharan et al. (1999) mentioned that the highest
populations were observed in May, March and December during 1995, 1996
and 1997, respectively at Kachchh in Gujarat. In addition, Muralidharan et al.
(2000) noted that the infestation was more in areas away from the coast and
young plants (2-5 years) are more prone to weevil infestation.The point of
attachment of suckers to mother palm is the most vuinerable portion to weevil
attack and many generations are completed in a single palm. Also,
Krishnakumar and Maheswari (2003) mentioned that the infestation of red
palm weevil was significantly higher during June in all the districts surveyed,
followed by that in September. The infestation was the lowest during
February which may be due to higher temperature during the summer
season. The district-wise infestation of weevil showed that significantly higher
infestation was in Alappuzha in all the seasons and significantly less
infestation was found in Thiruvnanthapuram.

In Saudi Arabia, Vidyasagar et al. (2000) reported that the peak adult
population trapped was immediately after winter season during the months of
April and May. A much smaller second peak was observed during October
and November months just before the onset of winter. When the weather
parameters were correlated with the weevil catch in different months, it was
found that there was a drop in capture rate of weevils at the beginning of
winter season. Also, Al-Ajlan and Abdulsalam (2005) in Saudi Arabia reported
that the monthly mean number of captured adults increased gradually from
February to April, reaching the peak in April, and then decreased from May to
November on date palms in Al Qatif district, Al Jush. The highest mean
number of captured adults was recorded in April. The population of R.
ferrugineus was lowest from September to October and highest during April.
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According to Abbas et al. (2006), the insect population increased
gradually from January to reach its peak in March, April, or May in the United
Arab Emirates.

In general, the insect had two main active seasons annually. The first
adult brood was observed in February and the second one was in August.
The active seasons varied from Governorate to another and from season to
another season due to the climatic conditions.
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