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1) Wyasznady

Wunsvnadu (Citrus spp.) HaunBndwau 130 ana way 1,500 viia wuldluwau
vunuarunuivieuvesinlanmiouarls dulngiinanszaeimeglusiEnmeuliuas
poawsdy Avlunsenaiivenidulidusdu Widuan waelin luivisinludviwasly
Usvnou slidnuaizuuuinge uaswuuvuun dauveslueninisansuilunumdae Tul
maesuuunssiuiunieadu bifylu deuthifuiiduveduiifidnvasTusuas aen
Juvieauysahnauaslaguunsiv dndaluvesen Tuwrazaon druveniunenuas
nAudgslenINUBgAUTe Suaunduidswaznduneni 3-5 nau ndunoniidnuauy
weNAN UG IUENATAIRUNINOY AT uruvindunenrioidudoiiIvesinuIuniu
aen dnEesinty 2 du duuenesiludnvuzassiutimiunduaen visndienany
nasigangudslianmnsarianuld Sdlddruguvesnasiaudlofuiuy superior ovary
fio $ildvzagmilodruduvenen dnuzvestluiidvaysiudn 1wy 4-5 Ya1 urazded
fil4 1-2 §u lunsdndauuniis anunsaudsesnléiiiu 7 asvpadesfmsznadesiidiey
a‘r’iam loun nsvnadouvoddu (Orange Subfamily : Aurantioideae) Usznoudaeau1dni
Lﬂulmwamw*ﬁﬂ%mnma iy @19 (Citrus spp.) Uudu dmiunsudsnguvesivy
Asnadu wuslddsil nguusn nawaqamﬂaamauaum‘m (Oranges group) naufiaes
NANUDIHLIULALAUYLINIIU (Mandarins group) nquwam naxvesdNlowazinINWim
(Pomelo and Grapefruits group) uazqmﬁwndmaduzuw (Common acid members
group) (Usuu3, 2544)

yafiglassnisualiinisugnnaaeuiufiasnislinandn Tneufuiugi
uangns iU UlaelinarARldRuuuRgediion ey nouliseduaialiinunsns
vuituiiasugn dsluiagtiuyadslasinisvandddaidontinuasiugduitidnenm 1
WD NI uasAnaty odlsimy funsepadudufeiiflsauasuuasingiivvary
wilaiinangluynszeznisiasyivle Inglanizlsansama (Citrus tristeza disease)
wavlsanduils (Greening disease)

2) Tsan3amduazlsanduia
Tsan3udle (Julsaiifinnsunsszuinegnaunnlulsematauiadauazianin
Taolsaflanwmaunarnuuaiise Candidatus Liberibacter asiaticus (CLA) SaluwunaiiFe
Fylannsamzdsmionsyivinldluomsduaszils wuAiSazRsyagiangly
\wadieoms (phloem) vasiivondy (215U, 2550) wuafisy CLA WuuuafiSeguuvis
Yuadn lianunsausaiuiIunaniganssausssunls lngazusaiuiunaniganssey



Blannsouniitu (magawn, 2547) msendelsaiufiiamuuandrdluusassandluiay
won3n1 d3sida wazuszimalneionin “Greening” UszinaflauTud 3anq7 “Leaf
mottling” Usgimadulfie (5en31 “Decline” Useina dulnilify way dingw 13800
“Vein phloem degeneration” UszinAau 138071 “Huang long bing” %38 HLB lAniu
15uN31 “Likubin” wazlulszwaaily 138031 “Enverdecimiento” (Planet et al., 1995)

Tsansufladulsafifinnudrdyfunandndu §n15d1579ve9 Reunion Island
WU31 923 8 Yvin1sdrsan dudulduanudewsuinnindosas 65 uaylianunsals
wandn uavveneRugald (Aubert, 1987) 91msuasiuduiiialsaniuieasisungarein
msasyAvia uay %“LS&JI‘WGIE]ﬂLl,a”LLMﬂlUlﬂﬂJuaﬂquU‘i}’lu’mu’m ponuarluianun
wantagsamendmangeniludivies miniuaniianisneiieen s10uTUS waESINY
9IMSIUT AILUTIUTIANAS LLas“Lumqmﬁuﬂxmwmmu (Meyau, 2547) Tudszinalngiu
dufinrsmsuuving dedulvnandauda 5-8 U wasaniilésuidearmavadsaniuis
Taglsanfudeanansoniyogludufinidunatedifos10 ¥ nsAadeEuanitluande
fazganansounsszunludsludue (Roistacher, 1996) dnwnizatnisadlsaniuiefinuly
Usandlnedy enisinuunluasil 2 dnuaise dnuasd 1 luasuanennismdesiag
diluiiddertanu vulusderanudulusasidelufniulusdlaniiung (vein clearings)
innueinisluinasiuasiududiiennszane (Blotchy mottling) sansinuiiniaatng
570157 Tenmsmeanuatens et 2 luflvunadn 3ee) waswunniung Taei
dunansluididenluvasiivinaluidindes AANENITVINSINAINTE Tusinfatau (Bsy,
2532; Schwarz, 1965) In1sinuvuna Aewadivuiaidn suiauarjUisliainae i
SeAY Lﬁmmﬂmwﬁwﬂ’waqniﬂqqd’lﬁwma nswAsudRuAntulsiauysal Inedns
fadelugunldldsunas (neyaun, 2547)

Tsav3ataga danunanlada Gitrus tristeza virus (CTV) \Julsatdrdnyfudie
anaduiialan TsailidednAntulunnunsiusaniiazinsuwinszanelusilan Tnaido
CTV sgodeagluszuuvionnts Sitmameluisiiiuliduduluanaduiasiiviog
29 (Family) Rutaceae ognslsimu finissresuin wuide TV luduiansa (Passiffora
ssp.) ?zfaLﬂuﬁ%mﬁmLﬁaqﬁlﬂlﬁLﬂuauﬂ%ﬂmaaﬁ%msgaé’uﬁtﬂmmeiaa’lﬁaﬂuaw??a CTv
(nayaun, 2547) Tneidie CTV dnaglundunaaainelslada (Closterovirus) figusnady
LU flexuous threadlike particle #17U5z3184 2,000 U luwns nA19Uszunu 10-12 U
Tuims dhwrinluanauszana 13.3x106 anad fanswusnssudunuy Single-Stranded
RNA (ssRNA; Lee, 2001) dnevianlnsiwasdounanssia 1wy Toxoptera citricidu, Aphis

p;roeco{a LLa‘” A. gossypii anwalznIsarenealdulluy semi- persistent (g1, 2556)
uananil Wo CTV anunsadnenenldlaenisinnmseniuis uslidreneaiiuwda
(Yoshida, 1996) lasamammaﬁmsamwaﬂLﬁaiwnuanLﬂamqnﬁuuﬂ Tagnunis
dnemanldimnituiivgnialanselhdafiunnsrsarsiug visdaeislisuuss vissiin
qulss 1wy Ta¥aanesiug CTV-D AAansseuiailiniulul am. 1981 GaroliAntam



g 1eguusiegmamnssudy uazlul a.a. 1988 TadaaoiiuglmifiviliiAnlsadduunn
Indihaneduuiialulssmadsuaveeansids nswrinludsemataukoninilaiag
poawsiay durauldslulszimadulati@ouaziu uazduuuuaisulazaiaiuasunulu
Uszinelng HAUTUA wavana@eilansiusen (nayawn, 2547) 91nnsiaeinluveslsail
wu len arnuga (stem pitting) tduWlula (vein clearing) luans (leaf mottling) Tutdu
5U78 (leaf cupping) tdulunan (vein corking) luauinanas luwmdes Tusie aunnves
Haanaara1NInulngy (decline) vinlvinandnanas (dnn1iad, 2550; w1, 2556)
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#ug wazannsonanduiusAglfduduaumn duiudildnnsmsdsaiebons
UsirnitosuaziuaiiBeivinlidalseluity mswmndouniaveudomaniuanasly
luswnaidesileife Avuansornisuuleuvents (contamination) Inuvaavasvess,
LavouMATBIUUATIEEANTARSYlRBg 19T IAT LN M LAY ALY INYNANYD A UNTE
(colony) wianiiu Fsannsadausnfimmanivesnanld lunsdlvesnisvuitouveadelata
Fufluoumaiifinuinidninnuazannsomsidinegldfirediondegluwaddddindu
Fuiniiiinsuudeureadeliasrlivansernisuuideuliiudulugnuarvents
YuideuaniesiazuuaiiSe uirzdunawiulfidedneinisuusuitviioguiizdy
2ULD

s lumswanitsfivasalsa uazdsiamnmsduiiouvedhda Fsdosiinisda
usniazaTvaouigAeuimvhmameRsatedeeluliiide |l sauevuraniusudie
Judruesfiniiiaulasndeainia¥auinilan fe apical meristem daduduideido
Wiyfleguinnlaterenvasdndu uaz embryo dadulioidiovesdudouiegmeluinin
Lﬁﬂ&%'}ﬂ@igﬂﬂﬂ*ﬂaab%’ammmLﬂé"aua"wlﬁmmamm'ﬁ (phloem) wazviot (xylem)
L.wiLﬁaL?J'aﬁ'aﬂehahiﬁviaawﬁuamaﬁﬂﬁwﬁm@iaﬁumuﬁuqmmﬁm (drdnaruiimun
Angdrdnsuazinaluladuietn@, 2556)

Tunumsaneiusiinlngnisinzideadede awnsnasuidutunoudsi

(1) msfmdenduiusuasiudiufivielfidudodedudulunisinsides
deife neduiugiidndeniidnuneiin wu uduiusailinandngs fdnvuzudause
waziiauuaeelsa Wudu anduidendiuvesiiviifosnisitothundeseisdmnzay
Iﬂa%’ﬂmammﬁaL?jaw‘%aai’msﬁu‘l,ﬁag’[,uamwﬁmm'mL'i]‘%ﬂgLﬁUIﬁﬁi@‘lﬂ“Lﬁ

(2) msvinldudauiinSuduusaanide lutuneuiidunisiliidedediy
avenuay UsimnniBagdunidiaaunuiudiuiiviy dufuindutunouusnildidsy
gsBaiiosnluaninsssusidiung q vesieuiliFoqdunidiataegde lidrandy
FoswidouuaiiFe Fudusnsddyresnmsuudeu nefideqdunidivarduause



Wsdvinldaluemsinsdsaiode i1 Whomsiimsuinde wavdmaliuauily
aela

(3) nsiwziasaieldaiiioliAnseanarnsifiuviuineen dumeuiiiolu
%umauﬁﬁmmﬁwﬁ'fy,siaﬂ'mwmgwﬁaL?J'atﬁaﬂﬁ%wﬁué:ﬁﬁ Taglun1sinizides
deboduduiiieliAnuen wansdsuannsolunsmzdsadeliiinnsiauiae
nswiyveniodieluilusendwonmaniaviinsimuinazesaluudusouivly Tu
drureInafinUTuneen uansdednunmuninsrurunsiansainlildvendiuiu
1A FagemwmaniiavanunsaiakaziadlUidudusouivldsauannguiu Tnevaly
msnseRuLazmMsdasLliAnyonuagmsiuyuusen deuvinlaemsusussduseney
YOIDMNTNIIADS 877 USHautinena USH0I5190 1M1 3909 warn1siiuvIeUsu
Yuaasmivaunsiasaiulnlungulelalaiivlimnzasn lnefivudazyiineraiiniy
Fosmsluamsiazansmuaunsissiulnuesiaiiunnseiy

(@) mstninlieadldiAnsn Tufivunssiadeseniildiini swmuiuaziaiyld
ufsszosamilasdimataunvessniistuniualdies Tnskidosnseduniadninli
Hinsn dudeamsaldomsineidsiuaraniglunisimnzdsamiloutunsvisides
WisliiAngeauasitonsifiuuiinusen wu lumsiwzsidsaiionisiiuuiinueenves
siiuduunazeiiuden venfilduinnitfesay 90 fnrswauivessiniAatuniuutléie
nEINNEmIEss 4-8 dni lashideufindupouiiednmitliansn Gaaem uasloz
1%, 2558; 5UA1 LasUysuid, 2558; Srirat et al., 2009, 2013) wAAIUSUNYUI9TTA
wuiweniildlifinsimuivesrnifintuniumlfies fufudssududesindminlian
390 Iﬂan'1'sﬁ’lﬂaﬂﬁlﬁmdﬂﬁumtwmgmluamfﬁﬁﬁm'iLﬁumsmuqmmﬁtyﬁu‘lm’lm
ndueanduiimuazay ednuiliiAnsnuaziinsimuluibusiuseufiasysel Asiias
firsanduiivs Ao fsuisiadiaulhdenisnszdunasnevaussioldsursansaiunu
nmasidvialundulslalafiuuazeendu fvnduiderwdunsumsdiuvianusenom
finslisunazazalalnladulfluiy uasifledounliusendulutunounistniliia
570 o1 liiAnanzfidnasuliiaupadaty Sinnsiiauradavdmansenuionis
WaluazN15IISUaILenLazs1N DY

(5) n1séedundreantgnluaninsssuand Wevinnisimzidsauazifiu Ui
fuseulddiuiuninud anunsairduseuilldundnsemisfussnudininesndanluy
Tsadeuiifinmsmuauanmuwandoslivnzausenisindqdulaiieuiuaniwiis wauie
suitvudssanunsadredunaneenugnluudasugnluaniwsssuila

mﬂmamiﬁnmm‘ﬁﬁ’&lLLaxﬁwmmsmﬁmﬁmmﬁuﬁé’waamiwﬁw%’uﬁuﬁ@a Ty
T w.a. 2560 Tagvinnsiivisvesiivnsenady Tiun lauou tnswiin uazduaiv Aidveadl
flgvaminalivansomsvesnsidulse snamiinumsuanadiany Smindudw e
thdegnslurasiisasenadumaniuniinisnsasdeuuuadie Candidatus Liberibacter
asiaticus (CLA) Fuduanunvedlsaniuis Ingldinaia PCR wazmsavaaulada Citrus



tristeza virus (CTV) Fuduaunalsavdaindn lngldmadia RT-PCR wudn fedrsluves
wuauiiinIsnsIaaey analinuiudediduavgueslsaniufnarlsaniaing
avlsfnuiiegndlureansmiin S1urufesas 33.3 vasdruruluiitiuniivaey
m'ﬁwwuﬁammﬁi‘mﬁuﬁa waziegnsluresiunin Suiudovar 66.7 vasiiuiului
DRERUE LR ﬂ'ﬁ'swwuaﬁ'lmﬁi‘mmmwﬁ lunsAnw3gnswensndousinuiuin
WU mwlanmwammmwumwwaﬂLauauiﬂﬂﬂ'mtwua'mﬂaﬂ‘luawaua‘waﬂaa
sond Anudutuiosay 5 lnguiuins uaransavarsiinmantionauseiiia Tween 20
Anunduseuay 0.1 Tauusuns Wuan 10 il 1JAgnsTiusEansnmlaeiifosas
*uaamsxlumauaaumwmu,av maaawawumwawmsammL‘Llumuaauaa Tunsal
VBIANATNUALIN TN umwmwlaﬂmLﬂjawwmmsmmﬂm ANUINANANTOUAZYDY
m‘aﬂumauaaumé‘lm memmmmwumamaumﬂm gfufiags nMsAnwaingn
ﬁmaaﬂuavmmaawam Lauauﬂaaﬁiﬁﬂlﬂmmu 15 yon Iﬂamﬂ'ﬁvaaawumuaaﬂ
1 gonfn 1 vIntnILag mmﬁmwLaaaaamuuamwmmaqmmmiwugm MS
(Murashige and Skoog, 1962) ﬁLﬁngma 30 nSureAns waziiinatsiviilieomnsudai
KELCOGEL® 3.0 nfusiodng thganiauauluimzidesdduiounsidsaiiodofinruanlii
gaum)fissning 25 + 2 psmwalduauasisnsmsliuas 16 Faluwiotu AuAuAmILITL
wasii 2,000 and T,ﬂa‘ﬁwmﬁmﬁﬂummﬂwﬂﬁuﬁﬂaﬂLamulu'nﬂ‘] 4 dUaueanns
nzides Wevnsunzidsadunan 12 §Uaw nut veediléiniseiaiivla S5uau
Tuidistuuarluiiddes uwilifinsfiavsinagen waghifinnsiauivossin Dovana uay
AfE, 2560)
1) wasuAdeiiivadesiumamnzidsadaidefivnsznaduluuszndlne

As1350u (2525) levinnisAinwndsmskaniuguzuniliusirainlsansawmen lng
1438 shoot-tip erafting in vitro Tuannvaende Taelddunduzunildainnisinie
WAANLUITULDINITENS MS Wudunafiusiaainlea wazld shoot-tip vuam 0.5
WwuALuAs lFanszuTUSH Sevinnasiwizunenmnsgns MS iy Ne-Benzyladenine
anadudiu 1 ppm. [ugeaiugi daduil graft lwizuue misgns Ms (uan 4-6
dUanai andugheasgnludu levimsvaaeudiunrunailédieds Immune electron
microscopy WU Derrick #u31 m'3’.:Qlﬂwuauﬂﬂﬁﬁ'ﬂuﬁuuxunﬁwamlﬁ

Aas (2543) Anwinsmsdsadedelneadauazsnisvenewusduniuo
Tuanmdasndo wuin lunmsiwzdsaudafiladufianuaudiisl zygotic embryo v
9115805 Murashige and tucker (MT) (1969) filsitfsansaiupunistasaiula axidudl
AsAILNEINSINEeNUIRINWER Wavhnisiniedes 14-20 Fu wazSuiudiusen
dlevimsinezides 38-50 u way Wevhnsmnnidsaieide nucellus 9nwEnseu vu
933 MT #iliiAnansaiuquaisioiyiula deodiurenar Fufiniswauniile
WWIABS 120-165 Tu wazBuimurdiusin Wewmnzidss 165-225 Fu lunisimazides



Y =

embryoid #U mfiLwwztgaquuaﬂwﬁiﬁmLtﬂaqqmﬁ MT i BA 8 Hadn3usedns 1
IuuYAgEn 13.8 van wazlunismividssdeidodiunsguosiuiildann nis
WABS embryoid UueWaRALUasERT MT fldin BA finundadusieg 1lunan 120
$u wuin iededuvareseniiisiuuermsiiiu BA 6 fiadniuseans 1¥iuiueen
49dn 5.2 gon duiloide epicotyl fidssuLemnsARY BA 10 faansusedns Tsiuau
YangIdgn 3.2 uan LLazLﬁaLéaﬁiu cotyledonary node ﬁLgawummﬁﬁLﬁu BA 8
fladnFusiedns Iiduiugengdsan 18.8 ven lunstmiliifasn vlagwnzdswanuy
owsRaudagns MS iy NAA 2 fadnsuadng 1Duan 60 Tu Taefidnsanisiinsin
100 WesWust uazdledruugnluanmateuen Wuan 30 Tu wuii fidnsnisiinen
A0 95 Wosdun

A3ann (2543) Iivinneidsadledeiinsadavosduluna wuin Wedeiavada
maaﬁﬂﬂqaﬁﬁmwmmﬁqm MT (1969) filsiiRnansmuatinisiodquaulnuia kn 7
wWasigunniswaundu embryo wag plantlet a1udndu Qandwmmsqmﬁlﬁm Kn Tunns
At nucellar embryo WotnirliAneen wuin mingawummsq&ﬁ MT iy Kn 8
faansusiodns Wunan 30 Su Weeanifinnuuduse uazdlotheesiléunissuueimis
ans MT Aiuuonlandonlunsvuasluwna@oslunsm $aufu 1BA 1 Tadnfudedns 10u
han 30 Ju figmsnsiinsngeaniade 40 Wesidud dlodeswanduuutanne srufu
17 IBA 4 fiadn3usiadns Wuian 45 Ju nud ﬂaﬂﬁLgﬂauu%'amuﬁé'mﬁ'lm5Lﬁﬁ'§'mqj&qﬂ
90 \WosLHun LLaxLﬁaﬁwaﬁué’uiﬂﬂqnluamwmsumﬁ U1 U8M51N15ARSATIRA 100
Wasidud wdaniséevgn 50 Tu

35uAnd (2546) AnwrBmEwavesEsAIUANMSLRTALTAYn BAP uas 1AA Tu
nsmzdeuseuiiaaativesdudemauiiusunsaluanindasnida uazldeduny
Snwaziiuvesiudouingaanisad (1) sandadu primary root ffianienisiasaiil
wiueu finnsidyinnisnvesdiundilelngn (2) Tudes fisusslaiuiueu vuinveslus
2 $ne liwinfy fufadumdiluldGou wasifvunndnndnluidswesdundileingn uay
(3) vensouinssgAvlntindrsanvasiundlelngn

gua (2556) nsAnuTIsssiiodedugn Tnenuinisvensdewdadusgn
seleiienlelunaslss 1.5 Wosdud uau 20 unit uaznisrlensndevarsuendudiann
anmulasieleifenlaluaasls 1.0 Wosidud wie 1.5 Wosldud wiu 10 ud dnns
Yuidewdios 27.5 wWosdud waz 30.0 wWosdus audsu lunsdnieenaindusiieg
vaadundn (ven luides uazdeludsy) wazUasponanduluaninudasuny 8 Uansi
WUII anmaﬁ*ﬁ'ﬂﬂ’nﬂammnﬁ’ﬂmummﬁqﬂmﬂLwiasmuﬁa MS+BAP 1.0 fiadnsunodng
(3.70 #an) MS+BAP 0.5 fladnsunodns (2.40 yan) MS+BAP 1.0 Iadnunadng + IAA
0.5 Hadn3umodns (6.40 o) Az MS+BAP 0.5 Haaniusedns + IAA 0.5 fadnsuse
a05 (2.90 BaM) MUEIFY LaremsiiliauEIBeRINTiafe MS+BAP 2.0 fadny
fodns (10.36 fadwns) MS Lildarsmiuaunisiasyiiule (2.85 Tadluns) MS+BAP 0.5



fadniuredns + IAA 0.5 Hadniuredns (9.47 Tadiuns) wag MS+BAP 0.5 fladniusie
ans + IAA 0.5 ladnsuredns (5.56 dadluns) muaiiu n1stnuisindugiluy 8 dUav
WU 91INNgnsiduINTINlUuANAAUN9ada (1.00- 1.45 510) lag MS uldans
muumMaaiydulaliivefidudnisesnsinunnitan (91.68 Wefidud) wazmnuenan
1niign (3.02 lWuRLNT) uargnsa1nis MS lildans NHNO, wag KNOs vidlioansin
S2iian 23.33 Fu dumséheeenugnnu §i¥an 3 wilalvinissanme 100 Wefidud Ae
AuULNAUNENNSIY (1:1) arulnauNaudu (1:1) nrvusnindurauaiulnavlaziu
(1:1:1) wagsundfinissenme 100 Wesdud levrluuanluanimuuas



