unin 2
ANSANSINBNENS

1) Nensenady

fwnseady (Citrus spp) TauBndiuiu 130 ana waz 1,500 v¥ila wuldluway
vunuasuauisfeuvesdnlanmileuasld dwlvafimanszareioyludninmoulduas
poamsdiy fivlunse ﬂauummﬂulmumu l&uan waslivy lufidssialuieauasl
Useneu Gefidnuasuuuihile wasuuuauun dwvedluenaiinisanguiiumnudae Tufing
Syauvunssiuinamiesdu iy demhiuiiduveduiifidnuususuas senduyia
auyseimeuayldausnasiu Snifadurenon Tuwiasaon druvesndunenuasnduidsuen
nnfuegasiudn Swunduisuasnaunent 3-5 ndu nduneniidnemsuenduusingu
finasiaunsneg TTwmuwhnaunenuiaiiiudenriesiuaundusen SnSesiady 2 tu
FunoniFesiiludnvuemseiuduiunduaen mm%’quam‘umaiﬁ’aﬁaﬂgﬂ%ﬂmﬂmia
yihawld felddiugruveanassufiodunuy superior ovary fio fildazegmiodnduues
Aan anvevesfalalAvuwAudn 31w 4-5 Yae uwaztesiily 1-2 du Tun1sdnTuunig
ansawusaantadu 7 msﬂasjaaﬁ’?qmmasjaaﬁéﬁmﬁaﬂ louA nznagasvesdy (Orange
Subfamily : Aurantioideae) Uim’emmaam%ﬂ‘mLﬂulmami%m}mnma S aumm
(Citrus spp.) A dmiunaulenguuesivn s jady wUslEaE nauwsn neuvesdinnies
wazaun 11 (Oranges group) ﬂiqamaaq ﬂqmaqamuuawammmmm (Mandarins group)
nguia nguvesdalanasingwnsn (Pomelo and Grapefruits group) kazgAvnEnguTas
1zU (Common acid members group) (MUsuUS, 2544)

yailslasammadlivinmsuganadeuiusuazmsliinanan Tnahaiugiiuandig
nitumusaylinendeldfuuiiuigedaiomaiifu deuflasdudiuliinuasnsuuiiuiigs
Ugn Bstutlagiuyadslasimavarslddmdenyiinuasusduiifdnenin 1dun ooy
v wazAuadn oddlsAmuiunszgadmdufiviilsanasuuasdngfianargudaiin
atglunnsseenisasayiivle lnsanwizlsaniaman (Citrus tristeza disease) wawlsn
n3ufla (Greening disease)

2) TsanSulsuaslsavdaindn

Tsanguile Wulsafiinsunsssuinegrannlulssmasauadosazuensni Tng
Tsnfianumnuianuuafiss Candidatus Liberibacter asiaticus (CLA) atfununaiided
Lannsamsiendonsydulsluemsdunseild wuafiSesiyegianzluwadye
21115 (phloem) vasfivede (a13ud, 2550) wupilise CLA Wuwuafidesuuna fvuinian
lanusanesiiukiundaganssalsssunla lngasuasiuriundaganssmidannsau
Wity (nMaawn, 2547) mMsidendelsatufifinuuandidussasssmaluwauwensng
N¥ua wazUssinelnedania “Greening” UssmaAnAUUud 1Suni1 “Leaf mottling”



Uszineaduiie 15endn “Decline” Uszwmadulailide uwazdinge 138011 “Vein phloem
degeneration” Usemadu 138A91 “Huang long bing” %3® HLB ldniu 138n31 “Likubin”
uazluysemaaiy 1Sunn “Enverdecimiento” (Planet et al., 1995)
Tsansufladulsafifinnudfafunandndy $n15d1539989 Reunion Island Wudn
%79 8 YAvian1sd1579 duduldsumnumdemeninnindesas 65 lanunsalinanin way
veeiugrald (Aubert, 1987) 91nsvessuduiidalsaniuilszBumgaveinnaasyiule
waravsylinonuay u,mﬂiuiﬂﬂuuaﬂqml,ﬂummumm nanuazluranummdndassanends
nvoatdudindas 21nTuUILIANITMNBTZEN SINKIUY KLAZIINKIDINITILN mmmum
anas wazlufiaaduszeeredy (nyawn, 2507) lulsemalnedududinmsmeuuutng e
Gulnandnuda 5-8 9 vdnilisudeanvmvesdsaniuds Taelsandudeamnsaniaey
Tuduiivdunaediedon 10 ¥ msfadeaisuanilunasdeiazannsaunsssunaluddly
3u9 (Roistacher, 1996) Snwrernisvedsaniuisinululsamalngdy ernsinuuily
i 2 dnunigho dnuaied 1 Tursuanseinswieddaoduluidderdaiay vuluutenany
dilunasilelufinmulusdaniiung (vein clearings) Shnvenmislumde wasiududien
Aszan8 (Blotchy mottling) Baniinuimiges19snsa fennisaneanndaieds dnweed 2
Tuflvunadn Beaenn wagnuniiund Tnsiidunanduiiddeluvaesivinaluiidvdes
pdren1snnsndangd Tusfndediu sz, 2532; Schwarz, 1965) e siinuuuna Aonad]
YWIAEN BasazsUsliaiiaue fsavnom Lﬁ'aqmﬂmmL%@J#’Immﬂmqm’jwﬁwma
mswasuaRRetulilauysal TnedenadidBeluduilalésuuas (Maaun, 2547)
Tsav3amardiannnainlaia Citrus tisteza virus (CTV) Wulsafiddryfufivana
Fuilan TsathiednintulusaunySusenwmaziinsunsnszaeluiilan Tnewte CTV as
orfvagluszuvieamns SiaemsluividuliBusuluanadunasfivfiogluaed (Family)
Rutaceae ogalsfinna fnssneaiudn wuide CTV ludwanasa (Passiflora spp.) duduite
suﬁmLﬁaaﬁiﬂiﬁtﬂuam%ﬂmaqﬁwisQaﬁuﬁﬁmmdamﬁwwsﬁa CTV (Mayaun, 2547) lag
o €TV Sneglunguaaoamelshida (Closterovirus) H5Us1afiuuuy flexuous threadlike
particle 817Uswaas 2,000 wlans neUszanas 10-12 wiluans dndnlanadssan
13.3x106 madiu Tansiugnssudusuy Single-Stranded RNA (sSRNA; Lee, 2001) gnevion
Immaaaawm%um WU Toxoptera citricidu, Aphis splraecola Ay A. gossypil anwuy
nsanevanduluy semi-persistent (g1, 2556) UBnani 1Ba CTV anunsaanemenls
Tnen1sAnnivdeniuis udliaeneariuude (Yoshida, 1996) la§an3awgnainisa
memeaidaliiuduiounnela Tnewumsdienenlsvimniuivgnialandaelidafiunnss
aneug viilaenalisuuss visvdesunss wu hifameius CTV-D AAnnsIEUIAT
inulul am. 1981 FerelmAntigmesnssunssregnamnssudu uazlud a.a. 1988 lafa
anewuflniiviliiAalsadduuen Idnihareduuinalulssmauasesanside
wnsininludssmanaunesmlduaseeawside duraudeludssmaduladifouasiu
warduuuaukazaaueufululssvalve FAUTud wasnnadellwmes Tueen (Muaw,



2547) ornstaesialuvasisaiiny Téwn AUy (stem pitting) wdulula (vein clearing) Tu
A9 (leaf mottling) Tu L“fJug‘tJﬁ’JEJ (leaf cupping) tduluLmn (vein corking) TuvuInanas
Tutndes Tusae vueTeHaanaLaza1NISAUINSY (decline) inlnnandnanas @an1iad,
2550; YW1, 2556)

3) manAndurusitlasnisnzdetaidodio
msnzdsaiedeiiy Wumalsiandidufisenivegnniwndwssansam
TumsUssgndldilomsnanduriugivriinunin faadnuasnswmiudundiiug uazamwise
nanduiugAYlaludiuiunin @uwuﬁwimmﬂmsmvagaaLuaLaaa zU5AanTes e
wunfidefivilmaelsalufiy LWiW’muaqﬂwuawuammuumﬂaﬂiﬂummﬂammalﬂa%
uansan1sUudenveife (contamination) IﬂEJ%QHU@%SUEJW’]LLasaﬂgﬂ”IWUENLL'UﬂﬁL%EJ
annsasyldednannivuemisuazsUinngnaureagdunid (colony) wmantuy 59
ansafnuenfimiatueonunlé ELuﬂiﬂ'jsuaqmaUuLﬁausuaqL%@i’g%’a%uﬂuwmﬂﬁﬁmmm
Enannuasanunsasisdinegldfraieardvegluwaddsdtingy sufinifimsuudeoues
wolfaaglinansomsvudoulidumuludnvarvesnsuutovaniosuazuuafice
wizdanmiulddainornmsunsuiindefuiniuseune duhilunisubniviivasnlsa
warUsranmsUuitenvedhia Feoinisdauenuaznsagauiivnoutinvianis
wzidesiiadaiie Wl fauoundwnfuduity Sudiuvesiiviidanudasndeain
h¥au1niign fie apical meristem %QLﬁud’mLﬁaLﬁaLﬁmﬁaaﬂJu‘%nmUmaaamaqﬁﬁu uay
embryo ﬁ’z’iqLfJuLﬁaLﬁamaﬁuéauﬁagjmstuLaJ'S@ ilesneyniavedh¥aausandeudie
lan19vea1mns (phloem) wazen (ylem) wiladerinalaiiviesmsuazrieites
arefudanudug vesity @dnouiauineraianduasinaluladuravid, 2556) Tunas
wnzdsailadailionsnanfivlasalsalunsliiivsuduenaiinsduideulfas windewni
nMsmiasnieionsydiuuassen (shoot tip cutture) iiteliuilainile ot udud
anuaenlsn agrdlsinunisdndedeniyiifiovinidnasiosdniunsaislindas
a;amiﬁu“luamwLL’mé’auﬁﬂaam%a Snmsmsieaiodensyitundn @ua 15
fadwns) TTureuiideseinsy Tuazfoddnatlumsmsidemnnimsmsdsniiode
Pfvueinggni
ImmmimmsJﬁuﬁ:ﬁsuImsmmwwL?;Jaqnfaﬁa mmmagﬂlﬂu%umuﬁw
1) Mmsfmdenfuiuguasiudinfiniivrlfidudadedusulunmamnsdsaiode
Tnesuitusiidnidentidnuasii wu Wuduiugailinanangs Tdnvauuiousg
wazilrnuvasnlsa Wudu niudendiwwesiiviifemnisiflotuds i’
fivuzay Tnsdnwanwdadevdostorsduliegluanmitanusaiaiapduls
aalule
2) msvhlisudufivdudulannde lufuneuddumsilnilodefivazenn
warUsAniteqauniaiauniuduandiviu fauindutuneunsniiay

De



ogndailosanluanmsssuwmdiunngg vosfiztu ﬁL%@ﬁ;ﬁuw’%ém‘%ﬁyagﬂJﬁw
LidresdudesintosuailiSedalusnisddyvesnisdudou Tnod
deogdunsdmaniuannsaniydvlsldfluomsmadsatede vilvomns
windeuavamalituduiivnigls

3) msinzidesiedaielfifnseauasmsiudiuasen Juneuiitoduiunou
fifinudfgsonismzdsaiodofionisveneiugi Taslunmsmieidss
dadodusuieliAngen wansdsanuannsalunmsimzidsaiielfifanis
ﬁeumuasmal,ﬁfysuaﬂLﬁalﬁaiﬂlﬂuaa@%wa@mmﬁ%ﬁmﬁﬁ@umuawﬁfyiﬂ
Hudugeufivld TudiuvesmaiiuUinaees wansdednenmueinszuinnisi
aunsarlifldoensuann frwenmaiazaunsaiauuaziadyududu
goufivlddnnumniuiy Tnsvhlumsnssdunasmsdaaiuliangenuazng
WinUSuaeen Deurilaensufuseddsznauvesomsimuies onfieuy
UFunaainma UTunnsnemsvesiiy uasnsinnseuuiuanansauny
mssaivlalungulalnlalulimanzay Inefivusiasyilneniafianudesnislu
pIMIMazansAUANMTIRT ATy RwmNs1e Y

a) msdninlivesiiliingn Tufivuneindloseafilgiinsiaunasadayldauds
szgzamiliaziinsinuivesmnidatunuanldies Inglifesnseduniedni
ThAnsn tufeanunsaldemmsimziomazannzlunsimsidosmiioniu
nMsmnzdsaieliinsenaniionsiiinuiinneen Wy lunsmsdsaie
nMsiuSinueenvesiutusasviudes sendliuinnindesay 90 in1s
avesnistumua e mdmInmsnsacs 48 duni Inglifoaiu
Fupeudedniliifasn (Faan wazUyzand, 2558; 51a1 wavlewvund, 2558;
Srirat et al., 2009) wAdmsuRwurwdn nudteeaiildlaiinisiauivessin
Aatuanuanlies feussdudedinstniilfiinsn Tnenisieendils
wisnunsdsdduemisiimaduasauaumaissyiulalungueandud
mazaw tetniliiAnnuazdnsimuiluiluduseufiauysel Hefians
fnsandufiay fo fvvisdadaulrensnssfuuasnovauameldurs
a1smuaunIssivinlungulelnlativkazeaniu ﬁ%ﬂ&juﬁtﬁamu%umu
nsiinySnaueanenaiinisléunaravanlelnlaiullufiv uasiledfosnlidy
sondulutumeumsimiliidnsn erviliAnaneiidaasaliinumadaty
G AAUAAG YA INAN TENUABN TRALIMAY TS T UaAkAZIINVBI Y

5) mMadedundreengnluanmsssud Wevhmamisidsauasiiuy T asy
gouldiniuunnudr aunsathduseudildundiemisiusenudihesmgnly
TsaFouiifimsmunuanmuadenlimingaudoniaadydulaiiouiuaniw
iy wasilofuiivudausanunsadnesundreenigriumasiuanmesuedls



MnuamMsITenarimuIn sanfuwiududasslsadniuiiuigs Tosaunauas
Atz (2560) leinnisiAuisvesiivnsznady THun 1auou nswiiv uagduain fidveaid
guamdnarlinanseinisvesmaiiulsrainaniiinuasatsuisey Smiadedn et
éfaasmiwuaﬁsumsgaé’ummﬁmﬁwmsmmaauLLUﬂﬁL’%EJ Candidatus Liberibacter
asiaticus (CLA) Failuanvnvaslsaniuils Ingldinada PCR uaznsraaeulada Citrus
tristeza virus (CTV) Fufuanvglsaniawmdn Tngldinaila RT-PCR wud dregnsluvas
iauaufivhmsnsanasy ssalimuiadeiiiuauvevadseniuiuazisn viamen agnalsh
a1 shegnsluraainswilin Srunudesay 33.3 veswaulufiiunnsnaey asanuide
aunglsaniuils wagdregdluvesdunin S1urudesas 66.7 vesduanluiinnesiasey
pranudeamelsardamd vannillddnuisnsvensindeuinadiuivestudi
wut meensdeuinaiuinveswenaney Tasnsuitudausenluasaraisnaasond
amduiudesas 5 TagUTuns wazansazaefidanandBanusafeiia Tween 20 AW
Wudufesar 0.1 TngU3unes Wunan 10 Wi Wudsmsfsluszansanlaefifosasvednis
Yuiouqdunisiiuasifosasvedudiuitannsaiyduiudougs lunsdvosiuain
wazkn Ty uihmsendnieuuugiarsanuiigs amnsaanmosazvesnisiuiion
BUNEFLS uidsnsdanuuidiougduvidlussduiigs anmsAnwannsadadonuas
wzdsivenaneuaoalsaldsiuiu 15 sen levinisinezidssiudiugen 1 vense
1 WAmIzAsd Mnsinziaswenuuamsiulignsomsiiugiu MS (Murashige and
Skoog, 1962) MiAuglasa 30 nFuredng uaziAuarsivinlie1sudeda KELCOGEL® 3.0
n3usiedns Wsemaseulimedsduieaneifoniadefmunilifigamaisening 25+2
psmgadea wasddnanisliuas 16 Falusietu muauaatuweasil 2,000 dnd Tnevin
msidpuonslmiliudenaneulunng 4 Sunwivesnmsmzides ievnmamzidsady
nan 12 dai wuin seaildiimseiaiiln fswunduivtuedlulididsn wilddmsiin
USunaueen waglulimsimunvessn esanea wazan, 2560)

Tunsaifildsethefivandufivfivgnlunvasgnagldannizuisdendnd Jeinay
finsuudiouresdanusn Weqdund viadenalsalufitldunniviufinivgnlulsadoud
finsmuan Sssndudedidunouvesnisendnideusnaiuiafimnzay iiel#liFesng
Suuiivasaidedmiunsmedsaiaa 9annisinem Tesua wazane (2561) Wy
maensdaiioiefeansarasueanssedanuduiuienas 70 lneuuns asazans
AaBTaNd AnuiNdudesas 10 lnadsuns wazansavany Tween 20 ANNNTUTawas 0.1
Tned3inms amiu duwdluasdudinsasyrondunss via PPMTM mmduduieses
5 TngUSumadiuiinsfunsanlunimlensndeuinaiuimendededufildondudud
Ugnluutasign Tnslunsvlensnideuinuiiueansiin duain uasiaveu fiarfosay
gassnauiudnfiannsaduusenseuls whiu Sesasz 50 Sevaz 60 wazsesas 60
puddu Tudvemansfineinnmesdsadedefiy wui mansidsadodedulu
9M15gn3 LS (Linsmaier and Skoos, 1965) fifuglasa 30 ndusedns fuunlduiflunis



eiﬂl,a‘iuﬂﬁw‘%iysuawfalﬁaL‘éuéfﬂﬁlﬁmaﬂ Tnglumsinzdsadodefuamuuamis
WwlAe 3 ans loun @msans LS ﬁlﬁwgima 30 NYusDANT 81MNTENT 14LS ﬁlﬁmsgima
30 nfurafing WALaIMNTANT 1aMS ﬁl,awgima 30 nSumedns danistnuiliingen Sovay
100 TunsnsdeadaiBoinswminuuemisgns LS Aiuglasa 30 nfusodng daA1ns
FnunliiAnyen Sovag 70 sumsﬁmsl,wwLé%w,ﬁalﬁal,auauwawmqm3 WP (Lloyd and
McCown, 1981) ﬁl,awgima 30 NSUADANT WAZRIMNTANS LS ﬁl,awgima 30 nSusadns 4
AnsFmiliiAngen Sauas 80 uaviesay 70 audndy Tnogandufildifeusimunlafing
WoaIW1Y9951A

a) nauAdeiiendesiumamziisadoiafivaszgaduluyssmelng

A31550 (2525) ldvinmsAnwiSnsuasiuduzuniliusaainlsansamen Tngld
78 shoot-tip grafting in vitro Tuanmuaenie Tnelddundruzunldarnmsmizwsn
LEUNULEMTRT MS LWusuneiiumaanlsn wagld shoot-tip W1m 0.5 wwwfums Ald
MNULUNIRUEH TIIN1TIMIZULMITENT MS AN No-Benzyladenine Amidiu iy
1 ppm. WWugeaiugi il eraft lWimeuuesgms MS Wunan 4-6 dUasi antude
asugnlufu Weviinimaaeuduusunilédd1e38 Immune electron microscopy buw
Derrick wuin avaslimueyaatalusuusunaiingnls

Javd (2543) Anwmamsdsaiofoliwadawasyinnmsveeiusdimiuenily
anmasnite wui lunmsmnsiasadailadufianaawnfid zyeotic embryo UUEIMS
495 Murashige and tucker (MT) (1969) 7ilsiifnarsauansasaduln asisuinisinu
dusinesnuaniuda Wevinismizides 14-20 Tu wasiuiwuidiuseniiieviinis
wnzides 34-50 Ju upzlievhmamnsieaiode nucellus MnimEnsau VLTINS MT
Flafuansauaumsissyiuln idefodugeniuiinsiandommin 120-165 fu
wasBuWaYIdIus N emIzias e 165-225 u Tumsiwiziaes embryoid WuU31115
wsEssuemIIFauasgns MT 7iiu BA 8 fadinsusiodns Tis1uiusangegn 13.8 von
warlumamzisaiedodiuniisgvesuiiidann mawzdes embryoid vuemsiALUas
an3 MT filfin BA finundudiusing Wunan 120 Fu wuih idededimlanegenfifosuy
91N3TAY BA 6 adnsuradng e nugengsgn 5.2 ven druilauile epicotyl Midpun
gsTIAN BA 10 fadnusiedns IiuILganasEan 3.2 8on waziiiaradau cotyledonary
node Agsuuewn sy BA 8 fadindusiodns Wi iuzongean 18.8 sen Tumsdnuls
Ansn hlngmnzidssanuuemstiadegns MS fiiu NAA 2 fadniuredng iuan 60
Fu TnedignsnsiAnsn 100 Wesdus wazilledregnluanmaisuen iunan 30 fu
WU Tdnsnainsentin 95 Wesidud

fi3ann (2503) livhinsdsdadetuvadavesdulung nuin laideduvadanes
Algnafidssuuemsgns MT (1969) fldduansnuauninaiadulade Kn Wedidusd
nsWmundy embryo wag plantlet mud1dU gendnemisgnsfiviu kn Tunisides
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nucellar embryo tiedniilwifaean wudn ﬂ']iLgEJQUuE]'Wi'ﬁQG]S MT i Kn 8 fiadndu
Hoans Wunan 30 Ju Iiyeafiflanuuduss u,asLﬁaﬂﬂaamﬁiﬁméawummsqm MT 7
Wunanludsulumsnuazluuna@enlumsn sauiu IBA 1 fadndudedns (Juaan 30 Ju i
Snsnaifnsnasaade 40 Wediud Waidseenduuuiansag sufuld 1BA 4 fadniu
sodns Wuan 45 Ju wud EJam’fiLgawu%’wauﬁé’mwmilﬁmmgaqm 90 Wosidud uas
LﬁaETWaﬁué’uiﬁﬂqﬂiuaﬂmﬁiiaﬁma WU $9m91119.80500%30 100 Wasidud nasnsine
Ugn 50 Ju

§
a o A

A5eAnd (2546) Anw1dvinavesarsmuaunisaTuiulnulin BAP uag IAA lunis
wngidssfugeuieaanivesdudemmuiuiuraaluanimdaonife uayldeluiednuae
wiuvasdudeudwaansiel (1) sindady primary root ffmmemsiaSaithiviueu fans
Wiadhnisnvesdundlalndn (2) ludes fisusneliwiueu gunvasluiie 2 $re ldwhiy
fuiadumiulidey wasfvunadnniludewesdundlalndn uag (3) vengeuiinng
widulntInIenvesRunalglngn

gua (2556) Mafinwisimzidsaileidedudn Tnenuirniavendidoidadudn
Felafoulelunaslsy 1.5 Wosidud umu 20 unit uaznisvlensinifevanssen dugnann
anmudasieglafenlalunaclsi 1.0 Wes@ud wie 1.5 wWesidud wiw 10 urd dn1s
Uuidleuiies 27.5 Wesidud uaz 30.0 Wesidud auddu lumsdnisanaindiusngg
vesFund (von Tuides uasdeluiden uazUanssenainduluanmudasi 8 §Uav
wudn ennsitmitgenainduuanfignanudazdiufie MS+BAP 1.0 fadnfuredns
(3.70 van) MS+BAP 0.5 adnusadns (2.40 8an) MS+BAP 1.0 Nadniunedns + IAA 0.5
Uaaniusedns (6.40 van) kag MS+BAP 0.5 Naaniuradans + I1AA 0.5 Badnsunedns (2.90
gom) ANEIFU Laze ISR NERAINNTIdARD MS+BAP 2.0 fadnudedns (10.36
fadwns) MS lldansmavaunisasyraula (2.85 Aaduns) MS+BAP 0.5 fadnudedng +
IAA 0.5 Jadniumaans (9.47 Naawns) kag MS+BAP 0.5 NadnTusafing + IAA 0.5 Nadniy
Aading (5.56 daduns) nmarau n1sdndrsndugilu 8 dUav wudn emnsnngnsiv
U IIWANANAUNEDH (1.00- 1.45 510) Iae MS lalldarsaauaunisiasuiulnli
Wesidudnseensinuniign (91.68 wWefldus) wazmuemmnInian (3.02 lwuAmng)
wazgmsa s MS Taildans NHINO; was KNOs viliiaens1niafian 2333 Ju drunisée
ganUgnwudn Ian 3 ¥llalinissennie 100 wWasidud Ae diusnauraunsie (1:1) au
wNaUNaNAY (1:1) NuugniduRaNausNAURaZAY (1:1:1) WarAuNAIIN15ToAnIE 100
wWedidust ot lungnluaninudas
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