General information on palms in Israel

1. Area plantations- 4,000- 4, 500 hectares of
Phoenix dactylifera .

2.Fruit production- of 27,000 ton/year.
3.0ranmental palm~ more than 2000 hec.

5. Red palm weevil ( Rhynchophorus ferrugineus )
- IS currently the most serious palms pest

,mainly in the gardens where canary palm ( p.
canariensis ) Is heavily damaged.



The red palm weevil (RPW) In
Israel and its control
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Classification
Order - Coleoptera

Family - Curculionidae

Scincetific name — Rynchophorus
ferrugineus

Common name - Red palm weevil and or /
Asian palm weevil and Indian palm
weevil



Life cycle of the RPW in Israel
( approx.4 month ; 2- generation each year )

www.redweevil.com




Grubs pupate within palm fibers







Map distribution of red palm weevil in Israel

2009 —(=)

@

\

1999



Adult orchard of date palm



Young orchard of date palm



Flowing of brown liquid at the base stem date palm (Israel,
1999)



Collapse of infested date palm (Israel,1999)



Means for RPW controlling in date palm plantations
In Israel, (Soroker et.al, 2005)

Efficient control between 1991-2001 was achieved by using of several
means as follows:

1.Phytosanitation- heavily infested trees were uprooted and burned.
2. Chemical control

Curative treatment- moderately affected trees were treated with trunk
injection ( Dichlorvos 10% ) + soil application of confidor
(imidocloprid) 10 ml / tree + trunk spraying up to 2-meters with
Dorsan (0.3%).

Preventive treatment- palms were treated via the soil application with
confidor 10 ml for each tree in addition to trunk spray with Dorsban (
0.3% ).

3. Pheromone traps- mass trapping was operated as a control method
In 450 hec. 10 trap/ 1hec.- population levels have dropped
significantly decreased from 325 in 2000 to 5 in 2005.



Cumulative numbers of RPW from trapped
population ( 450 hec. ) (Soroker et.al, 2005)

Year Females| Males Total Ratio
F/IM
2000 193 86 279 2.2
2001 65 17 82 3.8
2002 20 6 26 3.3
2003 7 3 10 2.3




Current situation in date palm orchards
Jordan valley ( 2006-2010 )

1. Monitoring- 1 trap/ 3 hec.

2. Captures- of 15-20 weevil each year (~
2000 hec. ).



The control of RPW In date palm
plantation was very efficient - why?

1.The farmers are well organized with all
equipment ( sprayers, chemicals....)
which necessary for controlling the rpw.

2. Irrigation system in the orchard enable
rapid application of confidor or others via
the soll to large area within few minutes.

3. Detection and monitoring are well done
permanently.




Initial damage in canary palm caused by RPW
(Israel, 2009)



Canary palm damaged caused by the RPW
(Israel, 2009)



Death of canary palm caused by the RWP
(Israel, 2009 )



Death of canary palm caused by the RWP (Israel, 2010 )



Using of pheromone traps and chemical control

Monitoring (areas where no beetles were previously
caught )

1 .One trap/2-3 hec.
Mass trapping
In Infested area or when captures of rpw Is reported :

One trap/0.1 hac. + spraying the all palms mainly
canary palm the apex and stems with solution of
10 -20 liters of mosfilen (acetamiprid )
0.2%+simbush (cypermethrin) 1%.+ soll application
of confidor ( 10 ml ). This treatment should be
applied every month during all the year (April-
October ) in radius of 1 km around the site of
Infestation.




MANAGEMENT AND CONTROL

Efficient control of RPW can be achieved by
combining several means such as:

1.Detection.

2.Mass and monitoring trapping.
3.Preventive and curative treatments.
4. Phytosanitation.

5.Quarantine.

6.Collaboration.



Prophylactic measures

1. Plant quarantine- applying of strong quarantine
regulation to prevent the trade and transport of
palms and offshoots outside the infestation area.



Nurseries

Phoenix canariensis

All seedlings which were taken
from offshoots should be
treated as follows:

Date palm- soil application of-
5 ml with confidor

Canary palm- spraying of all
plant mainly the apex with
mosfilen (acetamiprid ) 0.2%



Brochure- Information to the public

Informing the
public,
authorities,
school and
other agents
In professional
material



Early detection



Using of trained dogs or sound equipment



Holes at base of the leaves



Presence of larvae (grubs ) in the trunk



Adult of the RPW within the palm leaf



Mass trapping and monitoring



Chemical control

1. Injection of systemic
Insecticides into the trunk
( monocrotophos ).

Possible trunk infusion with
dichlorvos (10%),

carbaryl, and / or soll
application of Confidor
(imidacloprid, 10ml/tree).

Treatment of the wounds,
the crown and stem with
Insecticides( carbaryl,
diazinon ..)

Using also Phostoxin tablets
(aluminum phosphide’
which releases

phosphine )



Insecticides spraying



Fumigation trails



Destruction of infested plant material
(phytosanitary )



Phytosanitation



Cutting and burning of infested palms



Covering the stem apex to prevent rpw dispersal



Experimental station



Infestation trails of small tree palm with the RPW



Maintenance of the trap

1. Counting- The weevils are counted 1/
week and 1/ 2 weeks in the cold months (
December to March).

2. Water- addition of water.
3.Pheromone- replaced after 2-3 months.

4. Fermenting mixture- of dates and
sugarcane molasses renewed 1/ 2
months..



Biological control (Dr. yaacov nakash )



Natural enemies
1.Mite
2.Bacteria- Pseuodomonas aerugginosa
3.Virus- Cytoplasmatic polyhedrosis virus
4. Fungus- Metarhizium anisopliae

5. Nematods



Death of rpw by Beauveria bassiana



Growth medium for RPW



Growth of RPW larva in sugar-cane
stalk



Conclusions

1.Qurantine- taking into account that a major mode of rpw spread is via
iInfested planting material (nursery palms and offshoots) quarantine
plays the key role in preventing the weevil spread. Until effective
detection methods are available, it is not advised to transport any

planting material out of the infested areas ( Soroker et al. 2005).

2. Survey- checking and detecting the whole palm plantations including
gardens, streets regularly using pheromone traps and other means.

3. Control- all the heavily affected tree should be destroyed
immediately; however the slightly infested trees and others should
be treated by spraying of the stem and apex tree and solil application
with appropriate chemicals integrated with pheromone traps for
mass trapping.

4. Wounding- should be prevented, but if it is done -all wounding sites
must be treated immediately with chemicals /paste. Avoid pruning
especially during the summer- do it if necessary in the cold month.

5. Collaboration- with all agents concerned by this pest. Israel-Dr.
Yaacov Nakash will cooperate with Maltese researchers : Biological
control with fungi and trap trees ( Palm canary ).

6. Organization- of all activities mentioned above.

7. Information- informing all relative agents in the country with all useful
iInformation, brochure... and others.



THANK YOU VERY MUCH FOR YOURS -
ATTENTION !



