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Abstract

Any part of Elaeis guineensis Jacq. (oil palm) is the prohibited articles under the
Notification of Ministry of Agriculture and Cooperatives Re: Specification of plants and carriers
from certain sources as prohibited articles, of exceptions and conditions under the Plant
Quarantine Act B.E. 2507 (No. 5) B.E. 2550 including oil palm pollen. Any person requested to
import oil palm pollen for commercial and plant breeding improves to high yields and good
quality purpose. In present, Thailand has not approved importation for oil palm pollen from
any country. The prohibited articles imported for commercial purpose must be subjected to
pest risk analysis to determine the quarantine pests and defined to the appropriate conditions
before import.

The results from data collections of oil palm pests found in Thailand and Benin
including 172 species of pests and found in Benin 48 species which classified as 19 species of
insects, 1 species of mite, 3 species of nematodes, 1 species of phytoplasma, 13 species of
fungi and 11 species of weeds. 22 species of these pests were pest categorization that do not
occur in Thailand and associated with the pathway which caused ecomomic impact was 14
species of insects, 1 species of phytoplasma and 7 species of fungi. These species were
assessment for probability of entry, establishment, spread and economic consequence both
direct and indirect which the results from risk assessment for importation of oil palm pollen
from Benin found 2 species were Cercospora elaeidis and Candidatus Phytoplasma palmae that
have been low risk and Fusarium oxysporum f.sp. elaeidis assessed to high risk. These quarantine

pests must be required for phytosanitary measures for pest risk managements such as; the oil



palm pollen must be originated from pest free area or must be inspected and laboratory tested
during growing season that found free from quarantine pests and must be tested in laboratory
that found free from Fusarium oxysporum f.sp. elaeidis before export. Moreover, oil palm pollen
must free of live insects, soil, sand, weed and contaminating plant materials e.g. leaves, twigs,
plant debris and other potential carriers of the quarantine pests. In case of 2 low risk pests must
bear the following additional declaration on the phytosanitary certification that were inspected

and found free from Cercospora elaeidis and Candidatus Phytoplasma palmae.
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Class: Angiospermae

Subclass:  Monocotyledon

Order: Palmales



Family: Arecaceae
Genus: Elaeis

Species:  guineensis
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reddish-orange) WUU# 3 13811 albescens fiaRUAonidegnidudimiesin Inovlunutesuin wa
Uity Elaeis suineensis Jacq, a’1mjmﬂg'jwé]’uméuﬁ']ﬁuﬁﬁé’ﬂwmmamaLL@ﬂ@iNﬁu Fuduna
NFUAIVANAIIUNUIVBINEAT 1 @ (single gene) uundnwaizna (fruit type) Id 3 wuu (Figure 1)

i

-¢

[
a o

6.1) 931 (Dura) dnzarnun 2-8 Taduns uazliihadudssddegsoungan dvuden

weNuUN 35-60 LWesidudveaiminua J8umuaududnvaziau (dominent) Sh+Sh+

6.2) wiues1 (Tenera) dnga1una Aaws 0.5-4 Tadiuns drudulssdegseungan Ay

(%

\Waenuenuin 60-90 wWesidusdveaiminug anwaemiuesn (Sh+sh-) {Wuiugnia (heterozygous) 1in

mnmmau%’wmwdwé’ﬂwmz@ﬂﬁuﬁ&mm

U v

6.3) Naweas1 (Pisifera) §umu@mé’ﬂwmswaLLUUﬁLﬁuaﬂwmmaa (recessive, Sh-Sh-)

(Y =] A Ny A A 1 v a v & LY . o % oA
aﬂwmzmalmﬂza’msamzmma 1YaLdy A vananALgLnL UL (abortion) Mlvnadedu nzany

Ay a

< - Y a o 9 v & % a I3
N Wesnualiiwmun wandanzateiiuin ilddanidunsenisididuidumessingluaiulidy

' o
Y a

unugnuaniuesiugnidunisen Wudusiinudaiuguiduinduty unnunamdnidniswde
anwaudliliunsgrudenandaiiedl 2 dnway Ae female fertile uay female infertile dnwuIAURG
WeFINLNITANAUIVOINANINTOADNWUU female infertile Aziinzansdonazarnulguin diudnves
female fertile wuneaiillsluvuaanysingluuiswa
< < ¢ % o aw < Y & 24 a

7)  waa wanvesraniduiianwuzids Usenausme nzan (endocarp) waztilolu daa3gun
9l 1-3 §u vRATINU 4 Su VAveLNinTuRgfuAUNINTeINTAuATIUAYRL Bl vunzatazd
Y09ENTUI0N (germ pore) 3 499 Tungarlulsznauniee1IIAUsel (endosperm) niotilolu du17

2 Ao o ' A a0 x5 1 a v o ! A v a

suFeihinuazauey wazilile (testa) Admnaunvuey lneiidulysesiuseninageuiunzaidn
Funilaniglullolunssiuduiudesdmivseniisugsuileiiegiianuaenss g1iussunn 3 Jafiuns

TnsUnAan UL UTIN1SRNFT9E1U150YINaN8 N TRNFLAEN1TOUMEAINLSDULNAR AN LA SU

nsnszRulnggumMnlinarANTUTINIZEY YUIUMSIeNaIsAntuszagIa 3-4 Ju usasudnagldiaa

1%
=2 aa A

Tun1ssenuanateiy Augesuluudasuiinisadydulaty venvedluidesasvenglngIuidinios

138091 217 (haustorium) wazdaalaiegluitiely vimtigaemsunidesiuseu 3vendnouleyl
1 4 1 Y dy % 1 < a Y% |

penugesasaussuliiluveuvanluidssdussudunaiuszuial 3 ol AUNIZINAUgIUAINTE

dunreivasadld (audideuduiniugsugssiil, 2559)



Undmsudufissandn fdundeiugilddmiuugnazdoiimanauiussieduniuazdy
saielildfugnuan Ssnsndniudniusiuogiuununsuiulssius Inedesdndongnuan wasdue-
wifiazldlunsnay duwsidesdiamnuaysalifuiinfeuiiozndnvonendaiie uazdeds1usiuazennas
nmeneniafasiunslnglilsifinsUanuuvesazennasdu q Sasdostuiumslugaondo (gsning

wagAz, 2548) lieNINERgNHANTNTAMA N

¥ 1

N19A5NANIUTLINA

A 3 sg U I = %)’ U Ao [ oA %)’ U A A gj v a

WasannuUrauinduidunydrdunddng nnlun1suaedudn A AYUITuY DAaUNIAIUAISHNER
LaEAIUNITAAIN druntsnisuandiduliqusediduiivvedaniiuuilliiugadusgideiiion uag
samsrandesas 27.5 Tuyiel 2544-2548 uazaninaviingauluiosas 31.2 Tuyael 2559-2563
[ :.’/ = 4 ) v < Ly 6 I3 go’ LY ~ o [ Ly 4 3 go’ LY v
Aeiudsiausensiidiudniug wazazossnasurduinduiietunUiudseiuguraudidulila
gnuanilinandnuazUsuadugs F9lud 2556 Ysemelnefimsindiuiniuguidudiiu 9.62 fu
ﬁmﬁugaﬂ'mdw 46.74 a1uU M (@INNULATEFAAINITNYAT, 2557) Tednd191nnanaUseme Wi

wilu Aan1snn Wusu

2. MFAATIERANUTD AN Y
VURBUN 1: MSENAUNITIATIZIAMMEEIARINY (Stage 1: Initiation of pest risk

analysis)

¢ A

AIUUTENIANTENTINNEATLAZANNTAL 1599 ANRUANY LL@%‘W’]‘M%QW?\LLMﬁI\‘iﬁﬁWMUQL%an

v A

Ay deuntiu uazoulvmunseswdygannie w.a. 2507 @Uuel 5) w.A. 2550 AvunliaIumnils

drulavosurduiiu Elaeis guineensis Jacq, Wudsiawinu sudvazesanasunduringy Jagduiing
soufuliiiduadaiusunduiiufionsildmuunaniznia sanunsatiudaiugiduldan
a5l a1s1susgeeansnt wasurdathil LLazé’ammmﬁwﬁwLué‘mﬁuﬁfma‘uﬂfﬂﬂu (oil palm
seeds) Lmﬁmﬁuﬁ:ﬂﬂémﬁﬁﬁuﬁqaﬂ (germinated oil palm seeds) wazUrdunnfumzideaieode (oil
palm tissue culture) MnunaLEeld muUszmAnsArINTNYAs 130e Jeulvnsdudunduiiuan

wnalde w.a. 2558 witagiudeliiniseuyeivithagesdnasirauindudiunlaanlsemala Useine

'
=

wils waglunstidndesinunsitangrianudesdngivney Ganisiidiazessnasuiauiiduenadl

o =4

fnsivseusmanevieilifinonunmsunngnulussmalne uasdnsiivunsedadudasivinduillona
Aaunfuavesunasundutit Wy 51 Cercospora elaeidis was Fusarium oxysporum f.sp. elaeidis
(CABI, 2007; 2015) \usfu srewmradsnaniwiuisidudorndunisofiermunviadngiivindu
wazanasmsauounefiaiivigay dhlvuiuusudlungsadeudufndufinioniuaunisind i

UszanSnnsiall

Y

NsIMUNNUNNIATIERAUEHIARNY (Identification of PRA area)

10



NuAAsIEiANUdssdngiY As Usemalne lagdmuaiunieglusunsie loun Auinvile

N A =% aa o A ' Y o o A ) v o 1 v
Wum@m@ﬂﬂigLWﬂ‘lWH “?NQJ‘WGUB'WTEW]@@uu@m@ﬂqﬂsﬂqﬂqaqEJGU@Q?TWE‘WGULLa%ll‘{j'”ﬂ‘UEJ'VlLMiJ']galmaﬂ'ﬁLsU']ll']

A93n51NE9RITHasINT NI e

Tunauil 2: NM5UsBuANUEEIARINY (Stage 2: Pest risk assessment)

2.1) Msdangudngiiy (Pest Categorization)

ansTIuTdeyadnsinvesduisuiinululneuasassnsguiiu wudrgfivam 172 via
wiauuuas 99 wila leun Adoretus compressus, Adoretus umbrosus, Amathusia phidippus, Aonidiella
orientalis, Aphis gossypii, Araecerus fasciculatus, Artona catoxantha, Aspidiotus destructor, Astycus
lateralis, Aularches miliaris, Birthosia bisura, Calliteara horsfieldii, Cania bandura, Cania siamensis,
Carpophilus dimidiatus, Caryedon serratus, Cephrenes chrysozona, Ceraplates ruben, Cerataphis
lataniae, Chalcocelis albiguttatus, Chelisoches morio, Cheromettia sumatrensis, Chondracris rosea,
Chorodocus illustris, Chrysomphalus dictyospermi, Coelaenomenodera elaeidis, Coelaenomenodera
minuta, Coptotermes curvignathus, Cremastopsyche pendula, Crematogaster dohmi, Darna diducta,
Dana furva, Darna pallivitta, Darna sordida, Darna trima, Dasychira horsefieldii, Dasychira inclusa,
Dasychira mendosa, Diocalandra frumenti, Dysmicoccus brevipes, Elaeidobius kamerunicus, Elymnias
hypermnestra, Erionota thrax, Ferrisia virgata, Hemiberlesia lataniae, Hidari irava, Homophylotis
catori, Hypomeces squamosus, Hysteroneura setariae, Icerya seychellarum, Leucopholis rorida,
Lophocateres pusillus, Mahasena corbetti, Metisa plana, Monolepta apicicornis, Oecophylla
smaragdina, Olona e¢ateri, Orgia turbata, Oryctes boas, Oryctes monoceros, Oryctes rhinoceros,
Parasa darma, Parasa lepida, Parasa pallida, Pimelephila shesquierei, Pinnaspis strachani, Ploneta
diducta, Promecotheca cumingii, Proutista moesta, Pseudococcus adonidum, Pteroma pendula,
Quasithosea sythoffi, Rhynchophorus ferrugineus, Rhynchophorus palmarum, Rhynchophorus
phoenicis, Rhynchophorus vulneratus, Ricania speculum, Setora fletcheri, Setora nitens, Setothosea
asigna, Sophrops cephalotes, Spodoptera litura, Suastus gremius, Sufetula nigrescens, Susica
malayana, Tarbinskiellus portentosus, Temnoschoita quadripustulata, Thosea siamica, Thosea
sinensis, Thosea sythoffi, Thosea vetusta, Tirathaba mundella, Tirathaba rufivena, Valanga nigricornis,
Xyleborus similis, Xylosandrus crassiusculus, Xylotrupes gideon, Zeuxippa catoxantha Wa¢ Zonocerus
variegatus 15 5 w8ia Lo Brevipalpus phoenicis, Oligonychus coffeae, Raoiella indica, Tetranychus
piercei wag Tetranychus truncatus weenin 1 vila lawn Quantula nanioides ld@eoueas 3 ¥ia laun
Helicotylenchus dihystera, Helicotylenchus multicinctus wa g Helicotylenchus pseudorobustus 1 1
warau 1 v lawn Candidatus Phytoplasma palmae 51 32 %ila lawn Aspergillus candidus,
Aspersgillus flavus, Aspergillus fumigatus, Aspergillus terreus, Botryodiplodia theobromae,

Ceratocystis paradoxa, Cercospora elaeidis, Curvularia falax, Delortia palmicola, Fomes lignosus,
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Fusarium equiseti, Fusarium oxysporum f.sp. elaeidis, Fusarium oxysporum, Fusarium semitectum,
Ganoderma applanatum, Ganoderma boninense, Glomerella cingulata, Khuskia oryzae,
Macrophomina phaseolina, Melanconium elaeidis, Meliola elaeis, Nectria haematococca, Parodiella
circumdata, Penicillium notatum, Pestalotia palmarum, Phellinus noxius, Phytophthora palmivora,
Pseudocochliobolus eragrostidis, Pythium splendens, Pythium vexans, Schizophyllum commune W& ¢
Thanatephorus cucumeris 3%NY 22 ¥5a Aeschynomene indica, Amaranthus spinosus, Axonopus
compressus, Borreria latifolia, Chromolaena odorata, Cleome rutidosperma, Conyza canadensis,
Emilia sonchifolia, Imperata cylindrica, Lantana camara, Mikania micrantha, Mimosa pudica,
Momordica charantia, Murdannia nudiflora, Panicum maximum, Paspalum conjugatum, Passiflora
foetida, Pennisetum purpureum, Stachytarpheta jamaicensis, Synedrella nodiflora, Tridax
procumbens Wag Urochloa mutica wardndfuwne 9 ¥la lwwn Bandicota indica, Callosciurus notatus,
Maxomys surifer, Psittacula roseata, Rattus annandalei, Rattus argentiventer, Rattus bowersi,
Rattus rattus diardii way Rattus tiomanicus (Table 1) (CABI, 2007; 2015) 1¥Jué Mg fofiluaisnsus 3
Wil $1uou 48 viln fil

1. wuad 19 ¥8n oA Adoretus umbrosus, Aspidiotus destructor, Chrysomphalus
dictyospermi, Coelaenomenodera elaeidis, Coelaenomenodera minuta, Dysmicoccus brevipes,
Elaeidobius kamerunicus, Hemiberlesia lataniae, Homophylotis catori, Monolepta apicicornis,
Oryctes boas, Oryctes monoceros, Parasa pallida, Pimelephila shesquierei, Pinnaspis strachani,
Rhynchophorus phoenicis, Sufetula nigrescens, Temnoschoita quadripustulata Was Zonocerus
variegatus

2. lddeusles 3 vda lawn Helicotylenchus dihystera, Helicotylenchus multicinctus
ag Helicotylenchus pseudorobustus

3. 15 1 vfla loun Raoiella indica

4. Tlawanann 1 vda laun Candidatus Phytoplasma palmae

5. 51 13 wila oA Aspergillus flavus, Botryodiplodia theobromae, Ceratocystis paradoxa,
Cercospora elaeidis, Delortia palmicola, Fomes lignosus, Fusarium oxysporum f.sp. elaeidis, Ganoderma
applanatum, Macrophomina phaseolina, Meliola elaeis, Parodiella circumdata, Pestalotia palmarum
Wae Phellinus noxius

6. Yoy 11 ¥ia lown Chromolaena odorata, Tridax procumbens, Cleome rutidosperma,
Amaranthus spinosus, Murdannia nudiflora, Imperata cylindrical, Panicum maximum, Paspalum

conjugatum, Pennisetum purpureum, Urochloa mutica wa¢ Aeschynomene indica

o A [

L ! L A o = 1 1 U a o a d’/
7\]’]ﬂﬂ’]i’ﬂﬂﬂﬁj}lﬂﬁ]EW?IWU’N&JFTG]EWSUVIVLZJQJELUIV]EJLLW&JIUE‘T‘IS']iﬂJiELUUU"NU’JU 22 BUA AU
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- wuas 14 w0 lawn Coelaenomenodera elaeidis, Coelaenomenodera minuta,
Monolepta apicicornis, Rhynchophorus phoenicis, Temnoschoita quadripustulata, Adoretus umbrosus,
Oryctes boas, Oryctes monoceros, Pinnaspis strachani, Parasa pallida, Pimelephila gshesquierei, Sufetula
nigrescens, Homophylotis catori Wa¥ Zonocerus variegatus

- lwllawanaan 1 wila lown Candidatus Phytoplasma palmae

- 91 7 w8a lawn Cercospora elaeidis, Delortia palmicola, Fusarium oxysporum
f.sp. elaeidis, Ganoderma applanatum, Meliola elaeis, Parodiella circumdata Wa¢ Pestalotia

palmarum

2.2) N115U52LIUlaNIANISINLN A9SNSINDENANIT ATNTIZUIA (Assessment of the

probability of introduction and spread)

UnAmgiang 22 vila ﬁlé’fﬁ]'}ﬂmﬁmﬂﬁjuﬁmgﬁﬂjmﬂizLﬁuiamamitfﬁwm AITNIINDYII0TIT

Y o

LazLNssEUIn esnndniivenadiloniaiadunivazesunasiidutdiudniianaissusguiy lny

o =1 =%

nsUudowduniuageasnasnund annsianquénsianuinddngiealiilulnewdiiluaisisasy

Y

WHRUTIWIUY 22 B1R A9t

- wuaY 14 ¥90 bAwn Coelaenomenodera elaeidis, Coelaenomenodera minuta,
Monolepta apicicornis, Rhynchophorus phoenicis, Temnoschoita quadripustulata, Adoretus
umbrosus, Oryctes boas, Oryctes monoceros, Pinnaspis strachani, Parasa pallida, Pimelephila
shesquierei, Sufetula nigrescens, Homophylotis catori \i§¢ Zonocerus variegatus

- Ilawanaw 1 wila lawn Candidatus Phytoplasma palmae

- 51 7 wlla laun Cercospora elaeidis, Delortia palmicola, Fusarium oxysporum
f.sp. elaeidis, Ganoderma applanatum, Meliola elaeis, Parodiella circumdata & ¢ Pestalotia

palmarum

2.3) miﬂizl,ﬁumamﬂLﬁi@gﬁf\]ﬁmf\]lﬁmﬁu (Assessment of potential economic consequence)

wuiiidngfivfianunsofnuivazeeanasinduhifuarasnolfionansenumansugia 1
3 9iin An 51 2 1 Wown Cercospora elaeidis, Fusarium oxysporum f.sp. elaeidis waglwlanaaun 1
wiln lowA Candidatus Phytoplasma palmae (Table 2)

ﬁ?ﬁ@gﬁﬂj‘ﬁﬂ 3 4ila Ao Cercospora elaeidis, Fusarium oxysporum f.sp. elaeidis wazlnln
wa1au Candidatus Phytoplasma palmae ﬁié’mﬂmi%’@ﬂejuﬁmgﬁ% nsUssfivlenanisidun &
INTINDEWAIT NITUNITZUIN LLﬁ%Naﬂiz‘VlU‘Vl’NLﬂi@iﬁﬁ]ﬁgﬂmwﬁﬁﬂLLaz‘VI’NéJEJiJ Lﬁaqmﬂﬁmgﬁ%ﬁiama
Aadunfuazesnasurduidfuindrnnaisisasguiu dsddamsodunadnvaginundldain

aeuensealal neadifisedenduiinasegiavetine wazeraneliianansznusendnanani

N3RS IUNINSdRenanan iU Usenanlilinnsssuinvedtoa gl saimant
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2.8) JoazUreinsussiluAnudsadngivy (Conclusion of the pest risk assessment stage)

NaMITIATIERloMENISHIN fesnnetniens uatunsnszue maensufnennlumsinna
nsgnuMaATYERIEvINITdwvesdns i ilenafmntuaresunasidimitundranuiy
WU11 57 Cercospora elaeidis way Candidatus Phytoplasma palmae finanudeedn luvaeis
Fusarium oxysporum f.sp. elaeidis ﬁﬂmw,f?imga (Table 3) flavfnunfuazoounasurduiguiugn
1§ 19910 510971uA15ATI9NUST F. oxysporum f.sp. elaeidis Tuageanasdidunnsiuunnnid
40,000 cfu/g (Figure 2) (Flood et al., 1990) l1ng51 F. oxysporum f.sp. elaeidis @1115019191a18
Urduhiuldmnszezmaasyduln weednenuarudemeiifannmadwhasveadesidinnn
50% (CABI, 2017)

Tunauil 3 N15IANIIANHLIARTNY (Stage 3: Pest risk management)

A LY

PNuaNsUTEIUAUESER siYvesareatnasUandiudidanudunuhiidngivingu

Y

3 3l NFBININTNITIANITANUFLS LaginuALIASNSAIMINzaNdmMTUIANITANUESIARINY 1y
1) azepunasduindudeundnuaunanndnivindu visazesunasurauuiiudesnandune

winlasunsesiaaeuluszezniswsydvlauazlasunisnsvasuluieslfufinisinusiaann Fusarium

'
=

oxysporum f.sp. elaeidis 2) NM3UNT1AZ08UNFTUIRNUNUABIUIIANLNAINRTIN AY N8 T

o A v @

2 ~ | Y a a Aa o I3 2 v a A Ay
BUAIUVDINDY LYU IU AU LAWYYINNY LLagﬁQQUIWV]@Jﬁﬂ‘EJﬂ’]WLUUﬁG]iWGUﬂﬂﬂu WUAU LLaedn 2 YU NeDs

Y

seylulususesaveundeiivin lsunisasvaeuitusimandngiuiniu Ae Cercospora elaeidis wag

Candidatus Phytoplasma palmae (Table 4)

9. asunan1snaasasdalauauu
mamﬂmﬁamm%’ay’aﬁi’mgﬁmaama‘uﬁwﬁuﬁﬁmsmu'lulmLLasmﬁu 53 172 vl andanay
ﬁﬁ]gﬁﬂiwuj%ﬁuﬁmgﬁ%ﬁlﬁfli’]ENTIﬂ‘U,IVIEJLLGiWUI‘LJLUﬁW\T’]U’Ju 22 9in Wy uwas 14 ¥ia lnlawaraun 1
¥iln wars 7 ¥ila wardnsefleniansidiu MIRIINIINEE NI NMTUNINTLAY LAENANTENUN
sygRTaInsIareouuesding i wudndidngiiy 3 olin Adlenaasiaunduareounasindutity
U0 A9 51 Fusarium oxysporum f.sp. elaeidis, Cercospora elaeidis waglnlawalaun Candidatus

Phytoplasma palmae Fswuing F. oxysporum f.sp. elaeidis \Dudnsisdaudssaswazonaviliiinng
Y Y

[ e -

NIENUNAATEFAIDE UL TIINAANL wazAngiviniuia 3 ¥lla Aeellunnsnisianisaudes

A o ]

wagAmuaIasNsvINgaNd mSuiansadssdngivdnsvyneusugnliiinisiud lneazesunas

Y

v 1 1

Urdunfiudeunanuasiiusendnsiuindu visazestnasiidutifiudeunaindunawiilasunis

a a A v v o

ayavaeuluszernsaTydulauaglasunsasivaeuluiesfURnsinmendngiteiniu uagnsuuin

FoIUTIFRNWUAINTTIN AL 518wy FJudruvasie wu Tu AU wweniy wazddulanddneniwdy

] U U ¥
myiiniula
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dosnlussmrinaduiunited 2559-2560 lifimsdiaveeanastrdusiuanuiu vl
LififeyamsAnmdmgiivnievdsnisindneis fsliamsdoyaiiviinmsfnwnazsruadeyadngivi
mnudssuazilemainduniuazesunasiduisiuidnanenansiving 1sans wazdedsiiasisng o
fiiendios uaisenuin® 2555 IWeugalidinmshazesnnasdmitunnuiudwifiensvases
W39398 waranwanIsiiumed waresunasunsaneluiosy fuinisveanquidenisinduiiznun
lifidngRvhndnan wstgiulfudanudssasdazvainazesnnasirdnidunnui udundeld
Tumamisdn Sesamalnedilinseygaliimaidiazesnnasndimiduanynudaiionisdn s
foyaiildanmsiteadsifaduysslovidmiumssmunmasnisniningi uaz msen ($19) Usena
naArINIanERs Fes maiddinisuanasisuiauiu ne. . Wensdwidaifiefanisdusely

10. mstmanuddeluldusslevl
1. JavidaydnevednsiivUsznounistudvedmuilanaindudinunsudseme uagld
= =~ v S| a ¢ | N o W = ‘Y o A o A
Wisuiguteyadnsiivlunsimngianudesdngiivvesivdndy siudaneunstoyafngiivwasdngieg
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2. dhnamIdeaatiunisusulsailungrung wasngssilevdmsunisidaieg wieliie
ANNSANUUINTY wagIguldslndisnuifgtamunslukasuenyUseme

v a

3. IARUNNLNIHAIUITETUINTANTIVINITANUNITINYATHALLINNLNNATUANTIINY LAELRANY

a o/ A

AumallANsaTIRaeuAngisivangauiuusuiniuiy nsmdndn iy WAZAITIATIZTIAINY

o =

VEUIARSINY

Y

v a a v

4. INUMBNAITHIUNS A1gNeanan1TITegaudiazanileang q ¥8InsuIVINITNYAT

Unisgw 18n UnAnw) 1NwAsNT MesaynvedanuAnwsg 9

11. Avauam (G13)
a Y & o w o w Y o o a & & 1 a va
vavouAnTn1-usAEiluiddaddguagliduusinludselovidanisuiRau uas

YaUBUANN 1 Loy 9 uazes q ngunuleswianudssdnivdmsuinddanarainudiemienie o

12. 1BNE15919949

¢ A ° =
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Avualudedewing deeniiu wastoulumunseswlaaAnnite w.e. 2507 (@U0ufl 5) w.d. 2550
Usenid s Jun 26 Wwgu WA, 2550 S1BRNUUNYT LEUN 124 nauiiiay 66 9 asiui 1

Jguigu 2550.

a

q3nam mIng, gns faudl wagdvs A3snw. 2548. nsnanUrdNungiu. i 115-138. Tu: 19na75399773

1831787, NFUAVINTNYAT. NTENTIBNYATLALANNTOL. NTUNNI.
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13. AANUIN

Table 1 Pests associated with oil palm (Elaeis guineensis Jacq.) in Thailand and Benin.

Organism type

Scientific name

Insect

99 species were Adoretus compressus, Adoretus umbrosus, Amathusia
phidippus, Aonidiella orientalis, Aphis gossypii, Araecerus fasciculatus, Artona
catoxantha, Aspidiotus destructor, Astycus lateralis, Aularches miliaris, Birthosia
bisura, Calliteara horsfieldii, Cania bandura, Cania siamensis, Carpophilus
dimidiatus, Caryedon serratus, Cephrenes chrysozona, Ceraplates ruben,
Cerataphis lataniae, Chalcocelis albiguttatus, Chelisoches morio, Cheromettia
sumatrensis, Chondracris rosea, Chorodocus illustris, Chrysomphalus
dictyospermi, Coelaenomenodera elaeidis, Coelaenomenodera minuta,
Coptotermes curvignathus, Cremastopsyche pendula, Crematogaster dohrmi,
Darna diducta, Darna furva, Darna pallivitta, Darna sordida, Darna trima,
Dasychira horsefieldii, Dasychira inclusa, Dasychira mendosa, Diocalandra
frumenti, Dysmicoccus brevipes, Elaeidobius kamerunicus, Elymnias
hypermnestra, Erionota thrax, Ferrisia virgata, Hemiberlesia lataniae, Hidari
irava, Homophylotis catori, Hypomeces squamosus, Hysteroneura setariae,
Icerya seychellarum, Leucopholis rorida, Lophocateres pusillus, Mahasena
corbetti, Metisa plana, Monolepta apicicornis, Oecophylla smaragdina, Olona
gateri, Orgia turbata, Oryctes boas, Oryctes monoceros, Oryctes rhinoceros,
Parasa darma, Parasa lepida, Parasa pallida, Pimelephila shesquierei, Pinnaspis
strachani, Ploneta diducta, Promecotheca cumingii, Proutista moesta,
Pseudococcus adonidum, Pteroma pendula, Quasithosea sythoffi,
Rhynchophorus ferrugineus, Rhynchophorus palmarum, Rhynchophorus
phoenicis, Rhynchophorus vulneratus, Ricania speculum, Setora fletcheri, Setora

nitens, Setothosea asigna, Sophrops cephalotes, Spodoptera litura, Suastus
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gremius, Sufetula nigrescens, Susica malayana, Tarbinskiellus portentosus,
Temnoschoita quadripustulata, Thosea siamica, Thosea sinensis, Thosea

sythoffi, Thosea vetusta, Tirathaba mundella, Tirathaba rufivena, Valanga
nigricornis, Xyleborus similis, Xylosandrus crassiusculus, Xylotrupes gideon,

Zeuxippa catoxantha and Zonocerus variegatus.

Mite 5 species were Brevipalpus phoenicis, Oligonychus coffeae, Raoiella indica,
Tetranychus piercei and Tetranychus truncatus.

Snail 1 species was Quantula nanioides.

Nematode 3 species were Helicotylenchus dihystera, Helicotylenchus multicinctus and
Helicotylenchus pseudorobustus.

Phytoplasma 1 species was Candidatus Phytoplasma palmae.

Fungi 32 species were Aspergillus candidus, Aspergillus flavus, Aspergillus

fumigatus, Aspergillus terreus, Botryodiplodia theobromae, Ceratocystis

paradoxa, Cercospora elaeidis, Curvularia falax, Delortia palmicola,

Table 1 (Cont.)

Organism type

Scientific name

Fomes lignosus, Fusarium equiseti, Fusarium oxysporum f.sp. elaeidis,
Fusarium oxysporum, Fusarium semitectum, Ganoderma applanatum,
Ganoderma boninense, Glomerella cingulata, Khuskia oryzae, Macrophomina
phaseolina, Melanconium elaeidis, Meliola elaeis, Nectria haematococca,
Parodiella circumdata, Penicillium notatum, Pestalotia palmarum, Phellinus
noxius, Phytophthora palmivora, Pseudocochliobolus eragrostidis, Pythium
splendens, Pythium vexans, Schizophyllum commune and Thanatephorus

cucumeris.

Plant (Weed)

22 species were Aeschynomene indica, Amaranthus spinosus, Axonopus
compressus, Borreria latifolia, Chromolaena odorata, Cleome rutidosperma,
Conyza canadensis, Emilia sonchifolia, Imperata cylindrica, Lantana camara,
Mikania micrantha, Mimosa pudica, Momordica charantia, Murdannia nudiflora,
Panicum maximum, Paspalum conjugatum, Passiflora foetida, Pennisetum
purpureum, Stachytarpheta jamaicensis, Synedrella nodiflora, Tridax

procumbens and Urochloa mutica.

Vertebrate

9 species were Bandicota indica, Callosciurus notatus, Maxomys surifer,
Psittacula roseata, Rattus annandalei, Rattus argentiventer, Rattus bowersi,

Rattus rattus diardii and Rattus tiomanicus.
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Source: CABI, 2007; 2015

Table 2 Pests associated with oil palm (Elaeis guineensis Jacq.) pollen in Benin but not

found in Thailand.

Scientific name Common name

Phytoplasma

Candidatus Phytoplasma palmae yellow disease phytoplasmas

Fungi

Cercospora elaeidis

Cercospora leaf spot

Fusarium oxysporum f.sp. elaeidis fusarium wilt of oil palm

Table 3 Potential for entry, establishment and spread in the PRA area and potential for

consequences of pests associated with oil palm pollen import from the Republic of Benin

Pests associated with Potential for entry, establishment and spread in the Level of

oil palm pollen

PRA area and potential for consequences

risk

1. Candidatus
Phytoplasma palmae

Introduction: There have been several studies using
PCR that have indicated the presence of phytoplasma
DNA in embryos of some seed from diseased
coconut palms but few reported with oil palm
pollen (CABI, 2017).

Establishment: Coconut is main host and oil palm is
alternate host. As an obligate parasite, the phytoplasma
needs another host to survive when the primary host,
the coconut palm, is unavailable due to death from
the disease or other factors. Moreover, transmission of
coconut phytoplasma between different host species
was observed in Malaysia, where the causal agent of
coconut LY-type diseases was also observed in Bermuda
grass (Cynodon dactylon) and oil palm (Elaeis guineensis)

(Nejat and Vadamalai, 2010).

Low
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Spread: Phytoplasmas are transmitted in a persistent
(circulative-propagative) manner primarily by insect
vectors belonging to the families Cicadelloidea
(leafhoppers) and Fulgoroidea (planthoppers). Two
types of spread characterize primary outbreaks of palm
LY disease. One involves the emergence of symptoms
on one or two palms initially, followed by further
local spread in a desultory pattern around this active
focus of disease eventually claiming most susceptible
palms within the locality. From this primary focus, a
second type of spread occurs as a series of jumps of
a few to 100 km or more, thus establishing new
disease foci from which the local pattern of spread is
repeated (CABI, 2017).

Table 3 (Cont.)

Pests associated with Potential for entry, establishment and spread in the Level of

oil palm pollen

PRA area and potential for consequences

risk

Economic consequences: The Atlantic tall, the most
prevalent coconut ecotype throughout the Caribbean
region and Atlantic coast of the Americas, is highly
susceptible to LY disease. During the past three
decades, at least 50% of Florida's estimated one
million coconut palms and over 80% of Jamaica's five
million coconut palms have been eliminated by LY.
The current disease outbreak has already killed about
eight million coconut trees and destroyed coconut
associated businesses in Mozambique (Figure 3) (Bila
et al., 2015).

2. Cercospora elaeidis

Introduction: Leaves liable to camrry the pest in
trade or transport (CABI, 2017). Less frequent
occurrences in pollen.

Establishment: African oil palm is main host. C
elaeidis is widespread in Central and West Africa.
Conidiophores are formed at humidities from 81 to
100% RH and an optimum at 27°C. Conidial

Low

20



germination at high humidity (about 87% RH) and
temperatures within the range of 25-32°C are
required (CABI, 2017).

Spread: Few report with pollen but the funsgus is
propagated via conidia which are spread by wind
and rain.

Economic consequences: Disease incidence in nurseries
may reach 100%. This marked decrease slows down the
seedling growth and development (CABI, 2017).

Table 3 (Cont.)

Pests associated with Potential for entry, establishment and spread in the Level of

oil palm pollen

PRA area and potential for consequences

risk

3. Fusarium oxysporum

f.sp. elaeidis

Introduction: F. oxysporum was isolated from 15 out
of 30 randomly selected samples of commercial freeze-
dried pollen at up to 40,000 cfu/e. Pollen, fruit, leaf,
root, seed and stem liable to carry the pest in trade
or transport. The contaminated seed and pollen have
been exported in vast quantities for many years from
western Africa to Asia without introducing the disease to
this region, the recent outbreaks in South America
appear to have originated from contaminated seed
imported from western Africa. Therefore, importation of
seed and pollen to any country outside western Africa
does pose some phytosanitary risk (CABI, 2017).

Establishment: African oil palm is main host. The
pathogen can attack oil palm at all ages from
seedling to mature palm. Environmental factors have
been suggested to influence disease incidence; for
example, higher levels of wilt were observed in areas of

low rainfall and at the end of the rainy season (CABI,

High
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2017).

Spread: The pathogen is generally regarded as
soilborne and has been shown to penetrate roots
through the loosely packed cells at the base of
pneumathodes (CABI, 2017).

Economic consequences: The pathogen can attack oil
palm at all ages from seedling to mature palm.
Fusarium wilt is the most important disease of oil palm
in western and central Africa. Losses of up to 50% have
been recorded for palms under 10 years old in some
plantations (CABI, 2017).

Table 4 Risk management measures for reduce likely follow pathway of quarantine pests

associated with oil palm pollen imported from Benin.

Quarantine pest Common name Risk management measures
High risk
Fusarium oxysporum f.sp. fusarium wilt of oil palm 1) must be originated from pest
elaeidis free area or

2) must be inspected and
laboratory tested during growing
that found free from quarantine
pests and

3) must be tested in laboratory
that found free from quarantine

pests before export

Low risk

Candidatus Phytoplasma yellow disease 1) must be inspected and
palmae phytoplasmas laboratory tested during growing
Cercospora elaeidis Cercospora leaf spot that found free from quarantine

pests and
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Quarantine pest

Common name

Risk management measures

2) must be tested in laboratory
that found free from quarantine

pests before export

Pisifera
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Figure 1 Fruit types of oil palm (Elaeis guineensis Jacq.); A) Dura (dominant, Sh+Sh+)

B) Pisifera (recessive, Sh-Sh-) and C) Tenera (Dura x Pisifera; (heterozygous, Sh+Sh-)
(Field Corps Research Insiitute, 2011; Asian Agri, 2017)

Figure 2 Pollen dispersed onto Fusarium-selective media reveals contamination by

Fusarium oxysporum f.sp. elaeidis (Cooper & Rusli, 2014).
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Figure 3

Palm species associated with CLYD phytoplasma in this study. (A) African fan palm
(Borassus aethiopum) showing the symptoms of a skirt shaped brown discoloration
(necrosis) of the old leaves; (B) African oil palm (Elaeis guineensis) exhibiting skirt
shaped brown discoloration of the older leaves and (C) collapse of the necrotic

crown (Bila et al., 2015).
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