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Dryophthoridae:

Palm Weevns:(Rhynchophorini)

v Rhynchophorus species
v Dynamis borassi

Sugarcane/Palm Weevils:

(Sphenophorini)

v Metamasius hemipterus and other
Species

v~ Rhabdoscelus obscurus
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Typical Dryephthoring Life Cycle:
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Last-instar
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Dynamis borassi 1. Rhynchophorus palmarum
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Rhynchophorus quadrangulus Rhynchophorus cruentatus =~ Rhynchophorus ferrugineus
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Rhynchophorus ferrugineus




Rhynchophorus cruentatus
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R. cruentatus

Stressed Sabal palmetto



Intraspecific
Semiochemical:

v Releaser pheromone: Chemical
released by sender with immediate
reversible effects on receiver (i.e. sex
and aggregation pheromones)

v Primer pheromone: Chemical with
long term effects on physiology and
development of receiver (i.e. caste
determination and reproductive
synchrony)



Interspecific
Semiochemical:

v Kalromone: Chemical released
that benetfits the receiver, but not
the sender.

v Allomone: Chemical that benefits
sender.or.sender.and receiver.






Weekly Weevil Counts from Traps Baited with 10
Live Rhynchophorus cruentatus and/or 1.5 kg of
Sabal palmetto Tissue
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Dryophthoridae:

Palm Weevns:(Rhynchophorini)

v Rhynchophorus species
v Dynamis borassi

Sugarcane/Palm Weevils:

(Sphenophorini)

v Metamasius hemipterus and other
Species

v~ Rhabdoscelus obscurus
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Rhynchophorus cruentatus

S-Imethyl-ectan-4-ol
= Cruentol

DETECTOR RESPONSE [mV]

T 1 ] T
5 6 7 8

TIME [min]

Fic. 1. Flame ionization detector (FID) and electroantennographic detector (EAD) re-
sponses to volatiles collected for seven days from unfed R. cruentatus males. The an-
tennal recording (EAD) was carried out with a R. cruentatus male antenna. Gas chro-
matographic conditions: linear flow velocity: 35 cm/sec, injector and detector
temperatures: 220°C, temperature programming: 70°C (1 min),; 10°C/min to 240°C;
DB-5 column (30 m X 0.25 mm ID).




Weekly Rhynchophorus cruentatus Counts from
Traps Baited with 5-methyl-octan-4-ol (0.4 mg/d)
and/or 1.5 kg of Sabal palmetto Tissue
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Metarnasius hemipterus
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FiG. 2. Flame ionization (FID) and electroantennographic detector (EAD: female WISW
antenna) responses to volatiles obtained from unfed male WISW . Chromatography: SP-
1000-coated fused silica column; temperature program: 1 min at 50°C, 10°/min to
180°C. Carrier gas, He; linear flow 35 cm/sec; injector temperature 250°C; detector
temperature 275°C. 1 = 3-pentanol; 2 = 2-methyl-4-heptanol; 3 = 2-methyl-4-octanol;
4 = 4-methyl-5-nonanol; 5 = 3-pentanone; 6 = 2-methyl-4-heptanone; 7 = 2-methyl-
4-octanone: 8 = 4-methyl-5-nonanone.




Metamasius hemipterus

Sugarcane host volatiles
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FiG. 4. Flame ionization (FID) and electroanntennographic detector (EAD: female WISW
antenna) responses to volatiles obtained from sugarcane. Column and chromatographic
conditions as in Figure 2. EA = ethyl acetate; EP = ethyl propionate; EB = ethyl
butyrate.




Metamasius hemipterus Counts from Traps Baited

with Ethyl Acetate (600-720 mg/d), 250 g of
Sugarcane, and/or Metalure
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Metamasius hemipterus Counts from Traps Baited
with Metalure, 250 g of Sugarcane, and Different
Rates of Ethyl Acetate
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Towards Making a Better Weevil Trap:

v Semiochemicals: (Critical...need aggregation
pheromone(s) and host plant volatiles)

v Design: (Simple is best...a bucket works)

v Moisture: (Weevils seek high relative humidity to
conserve water because of high cuticular
permeability...Traps need moisture)

v Size: (Larger.buckets are better)
v Color of trap: (Not critical)

v Helght: (Not critical for. M. hemipterus... Not

critical for.R. cruentatus if trap connected to tree
pase)



Rhynchophorus cruentatus life cycle

e

Ll T
i

female

cocoon

pre-pupa



Palm Hosts of R. cruentatus
Sabal palmetto

Phoenix canariensis healthy trees
Bismarkia nobilis healthy trees
Serenoa repens

Phoenix dactylifera

\Washingtonia robusta

v Thrinax radiata

Latania

Roystonea

Cocos nucifera

Pritchardia

Caryota
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Symptoms of Rhynchophorus cruentatus




Laboratory culture of Rhynchophorus cruentatus




anary Island date palm:

Phoenix canariensis

Overall Palm
Height

Noen-native palm versus: native
weevil

Apparently healthy palms can
decline rapidly: with'R: cruentatus
Infestation

20-250 larvae per palm cause
Iireparable damage to apical
meristem
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Palms healthy, Dying, 3-4 oldest petioles  Dying, spear leaf and
asymptomatic, drooping, weevil frass stem beginning to lean
(8) weevil frass first detected in petioles (5-45°), weevil frass

detected in petioles detected in petioles



tegories of decline for Canary Island date pal |
infested with Rhynchophorus cruentatus
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Dying, spear leaf and Dead/dying, crown and Dead, crown and

stem collapsing (>45°), stem collapsed, spear green ~ Stém C(_)Ilapsed, frond_s
lots of weevil frass other fronds necrotic, necrotic, lots of weevil

lots of weevil frass frass


















Bud bundle completely
severed from trunk and
lying on top of head




Bud bundle pulled down'with pole
saw and lying in bed of truck
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Cocoon with Palm Weevil
(Rhynchophorus cruentatus)
inside






Florida woods cockroach (Eurycotis floridana) is often 1
in the leaf bases of Sabal and Phoenix palms. One of its
common nanfes was “palmetto bug”. They do not do ar
damage to the palms.




http://www.youtube.com/watch?v=|TIFmXXRIGg



http://www.youtube.com/watch?v=jTjFmXXRlGg�
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Promote plant vigor and protect
from wounding.

Prophylactic treatment of
transplanted or stressed palms.

Early detection and
phytosanitation.

Awareness of susceptibility of
Phoenix canariensis.



ECOPALM is an Italian Company that is marketing a physical method of disin
Canary Island date palms of Rhynchophorus ferrugineus in Europe.
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Rhynchophorus
palmarum
adult

Red

ring ne

R. palmarum larvae

Classical Red ring disease symptoms



Red Ring caused by Bursaphelenchus cocophilus

Some adult weevils emerge
infested with nematodes

Healthy coconut palm

Palm weevils deposit nematodes

Larva and pupa become associated
with dispersal stage of nematode

gl

Palm weevils attracted to and

oviposit in dying RRD palm Nematodes propagate on

4? palm Earenchimal cells

Cross-section of coconut palm
stem with symptomatic red ring

Palm wilts



Red ring diseased
Cocos nucifera in
Trinidad.




Iseased
fera symptoms
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Red r
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Red ring diseased Cocos
nucifera tissue extraction




Red ring diseased Elaeis guineensis (African oil palm).




Little Ieaf symptoms In Elaels guineensis (Afrlcan 0|I palm)
2PN,




Red ring nematode: Bursaphelenchus
cocophilus




e o Red ring nematode: Bursaphelenchus cocophilus
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Fig. 1. Rhadinaphelenchus cocophilus. A & F_Adults. B-D & G. Female head ends F. Male head end H,N & O Mnl: 1ail
ends. 1. Fgg J. Female tail. K. Female tail tip. L. Female median oesc sphageal bulb. M. Spicules. P. Bursa in dorsal view.
Q & R. Larval tail tips. 5. Larval head end, T & U. Vulva inlateral and ventral view, respectively, (G, H & Im:f(.cbblwl\ﬂ:

rest MR, Siddiqi, onginal )

Rhadinaphelenchus cocophilus (Cobb, 1919) J. B. Goodey, 1960.




SSU molecular phylogeny

100 ——Pseudaphelenchus yukiae AB470971 1
Pseudaphelenchus vindai AB537559
Aphelenchoides besseyi AY508035
100 Laimaphelenchus penardi AY593919 2 a
100 Aphelenchoides sp. H1 EU287591
10 100, Laimaphelenchus preissii EU287590 _
—— Schistonchus guangzhouensis DQ912924
100 100 Aphelenchoides bicaudatus AY284643
L——————Aphelenchoides sp. K1 EU287589
o 2 100 Aphelenchoides fragariae AB067755 2 b
Aphelenchoididae 60 Aphelenchoides blastophthorus AY284644
100 100 Laimaphelenchus heidelbergi EU287587
100 Schistonchus centerae DQ912923
Schistonchus aureus DQ912922
Cryptaphelenchus sp. K2 EU287588
W N octidonara sp. RGDB02 AB470969 3
96 Ektaphelenchus obtusus 754E AB368532
Seinura sp. JH-2004 AY284651

100 |

Bursaphelenchus abruptus AY508010
-Aphelenchoides stammeri AB368535
B. rainulfi AM397017
B. abietinus AY508011 ’)
B. hellenicus AY508017 H
55— B. paracorneolus AY508027

B. hofmanni AY508018

B. pinasteri AM397016
—B. parvispicularis AB218829
B. sinensis AB232162
B. gerberae AY508024

100 o

5 o AVZI9709 Ruehmaphefenchus sp.

. antoniae

B. hylobianum AY508019 NK202 jB368534
B. rufipennis AB368529

904o9rB. poligraphi AY508028

83 B. borealis AY508012

100} » B. sexdentati AY508031

1001, vallesianus AM397020

100 B. yongensis AM397023

B. clavicauda AB299221

B. tusciae AY508033

B. eggersi AY508013

B. hildegardae AM397013 4
B. cocophilus AY509153
B. platzeri AY508026
B. arthuri AM397010

B. seani AY508029
B. fungivorus AY508016
B. willibaldi AM397021
B. thailandae AM397019
B. kiyoharai n. sp. NK221 XX000001
Loss of P1 100' B. kiyoharai n. sp. NK215 XX000002
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Bursaphelenchus platzeri male

B. cocophilus male




Distribution of Metamasius

hemipterus (Florida, Caribbean, Mexico,
Central and South America)

FiG. 1. Distribution of the genus Metamasius






RAynchopnorus cruznizaitks




Palm Hosts of M. hemipterus
Ravenea rivularis <4
Hyophorbe verschaffe| ]«
Phoenix canariensis. <
Phoenix dactylifera

Roystonea

Cocos nucifera

RN N N 8N



ymptoms of Metamasius
Hemipterus infestation

Ro;éail palm.

L
y l-h_."



Spindle palm



Sugarcane Canary Island date palm



itis synpapillata from

Teratorhabd

\

50um for D-1, L-O

100pum for C, J, K, P, Q

100pum for A, B




	�
	�
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	�
	�
	�
	�
	�
	�
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	�
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	�
	�
	�
	Slide Number 37
	�
	�
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	�
	�
	�
	�
	�
	Slide Number 72
	�
	SSU molecular phylogeny
	Bursaphelenchus platzeri male
	�
	�
	�
	�
	Slide Number 80
	�
	�
	Slide Number 83

