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Assessment of Coconut Rhinoceros Beetle Damage and Resistance in the Palau Archipelago

Melemalt Benedict
Christopher Kitalong PhD, Joel Miles PhD, Pacific Academic Institute for Research
Justin Omak Ramarui, Jason Ngiramengior, Balang Skey, Nelson Masang, Shizu Watanabe, Michael Melzer, Madoka Nakai

Coordinating Center: Pacific Academic Institute for Research, University of Hawai’i at Manoa, Palau Community College
and Tokyo University of Agriculture and Technology

ABSTRACT

The Coconut Rhinoceros Beetle (CRB), a.k.a. Oryctes rhinoceros, is an invasive insect that kills coconut trees and other palm
species by feeding on the plant’s crown. There is a confirmed presence of at least two biotypes of the CRB in Palau,
Nudivirus (OrNV) resistant CRB-G versus all other CRB types. The resistant CRB-G has caused the devastation of palm
trees throughout Southeastern Asia and Pacific. Multiple institutions across the globe have been working to help control and
eradicate CRB.

In Palau, Damage Assessment Surveys were conducted on coconut trees at representative locations throughout all states in
2016, 2017, and 2018. Specialized traps were used along with manual searches through debris to collect samples as well.
DNA analysis was used to determine distribution of CRB-G as well as incidence of Nudivirus infection in each sample.

The results of the Damage Assessment Surveys show slow recovery/reduced damage in coconut tree fronds. Furthermore,
analysis of biotype and viral detection show a very high rate of infection of all CRB with the Nudivirus (CRB: 92%; CRB-G:
83%).

These findings lead to the preliminary conclusion that the OrNV in Palau’s CRB is virulent. This is one of the largest
collections and assessment in the region and the first sites where the resistant strain was found infected by the Nudivirus.
Further assessment is necessary but immediate focus of all parties should be made to identify and test virulence of OrNV in
Palau in order to control CRB for the region.
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summary(allstates.2016STOP.4.FRONDS) RIS006-MEROO3 9. Oe-01 1 1.6981307543 0.0049048
summary(allstates.2017STOP.4.FRONDS) KOROO1-MEROO3 4. S5e-01 -6 1.5083199473 1.0000000
summary (allstates.LATE2017$TOP.4.FRONDS) KORO02-MEROO3 1. 4e+00 S5 2.1636281064 0.0000000
summary(allstates.MID2018S$TOP.4.FRONDS) KOROO3-MEROO3 9. 4e-01 1 1.8324709652 0
2O G4 Qe Qeipa 4 2 3722075142 O
aov.allstases \‘ 07796 90
aov.allstzzg A k 1407 1.
aov.allstates. T.FK 3 T < ! = . 37204 0.1512050
aov.allstates.TOP.4.FRONDS. ycar<—aov(all statesSTOP.4.FRONDS~all. staCcs~YEﬂR) KOROOS-MER003 1.0 le+00 2. 1 632 0.0001388
summary (aov.allstates.overall.sites) KORO0O9-MEROO3 1.0 75e+00 2. 1. 86997 0 .0004450
summary (aov.allstates.overall.year) KORO1l0-MEROO3 5.56 2e-01 -3. 1. 3465470 0
summary (aov.allstates.TOP.4.FRONDS.sites) KORO11-MER0OO3 8.48 9e-01 8. 1. 6983399 0
summary (aov.allstates.TOP.4.FRONDS.year) KORO12-MEROO3 1.137215e+00 3. 1. 3684061 0
TukeyHSD (aov.allstates.overall.year) KORO13-MEROO3 3.85 -5. 1. 1247934 1.0000000
TukeyHSD (aov.allstates.overall.sites) XORO14-MEROO3 6.8 -3. 1. 4 ‘: . 9?:4392
0 —

TukeyHSD (aov.al
TukeyHSD (O .al
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summary (all.states “T=
KAY002-MER0O3 2.6 0.0000000
STATES KAY003-MER0O3 . 2.4 0.0000000
KAY004-MEROO3 4.3 2.1 0
‘ 20) KAY005-MER0O3 5.7 2.2 0
TukeyHSD (aov.AIRAT) KAY006-MER0O3 6.9 2.3697 0
NGCOO1-MER003 6.100000e-01 -3.134314e-01 1.53343 0.
aov.KAYANGEL<-aov (KAYANGELSOVERALL~as.factor (KAYANGELSYEAR) ) NGCOO2-MEROOS  3.600000e-01 -5.2720428-01  1.24720 1.0000000
TukeyHSD (20v. KAYANGEL) NGC003-MER0O3 .444552e-01 1.90445 0.32
NGCO04-MEROO3 &.3500002-01 —6.3626172-01 2.30626 0.998
aov.NGARCHELONG<-aov (NGARCHELONGSOVERALL~as . factor (NGARCHELONGSYEAR) ) bt el e T A b bttt e 0.987€258
TukeyHSD (20v. NGARCHELONG) NGROO1-MER0O3 5. .506281e-01 1.36293 0.9141126
NGROO2-MER0O3 4. .264376e-01 1.28417 0.9958633
aov.NGARRARD<-aov (NGARRARDSOVERALL~as.factor (NGARRARDSYEAR) ) NGROO3-MER003 4. .603227e-01 1.25175 0.9994713
TukeyHSD (aov.NGARRARD) NGROO4-MER0O0O3 6. .412751e-01 1. 79 0.4508874
NGIOO1-MER0O3 7. .380353e-02 1.54282 0.1846633
aov.NGIWAL<-aov (NGIWALSOVERALL~as.factor (NGIWALSYERR)) NGI002-MEROOS 5. »648620e-01 1.35657 0.9414911
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Meanbamagelover3lvearspmmoolleclet20iaz2(

L5 CRB-G CRB-P
State n |% Infected |n |% Infected
—verelll Damags 1| Aimeliik 12 90| 2 100
L4 —fopdiends 2|Airai 6 100| 10 91
3|Angaur 100 0
L2 4|Kayangel 0 0 100
5|Koror 60 75| 30 86
1.2 6|Melekeok 3 100{ 0 0
7[Ngaraard 100] 1 100
1.1 8|Ngarchelong 100( 10 91
9|Ngardmau 34 100| 14 88
1 10(Ngatpang 100 O 0
11|{Ngchesar 100 1 100
0.9 12|Ngeremlengui | 12 92 2 50
13[Ngiwal 12 92| 2 100
0.8 X 14(Peleliu 100| 8 89
15|Rock Islands 75( 7 58
07 16|Sonsorol 0f 19 73
2016 01 lalis Total 174 831133 70

RaValuesiiogoverall PRGSO 1o 4 [{onis 172iCRB:G
Z20=2010=00000000 20)11220)162010)1241319 133[CRB;R
20,11 a1 er20,17= 010926417 20]1j5later2017=01001820 G837 Jol{CRBEGIiESTENn0Sitivelion
el 20M-201B=00000000 (403 200-2000=0.0000000 0T
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