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1..BaI:kirotmd/1nt,rxht-t, ioins: 

'roRluctiUn of (ZiDlij!L.g ilrpi offticillal.e l . ) in Thai land and other 
ginger go'Owing ioint-rjessti 1l fa:es a ser'iuos prollen because of bacternl 
wi It disease ucaJsed by al d IIt'ne l'soudAolmaS solanaacearun I..F.n it.h. In nil 
ginner .owinll areas of" Thaii nd, yield losse:s at.t.iAnih-& t.o the wilt.t disease 

were steoadilty increased4 each .year. hovei'e disease iniencie usuallyI~ found fromn 
the repeat. ] grow ing r'io-hhs mire oli*t.n tlhan ' tim 1.Le ' d itielhds lHowever, 
the disease fr''entluiy odJervi-. ini t.he new gin1ger grUWip fiiiel s, al.iso. This 

disease ev i 1uete suggpesf~ed tLhAt tLe impnnnLt pirimilary S(Inut :es 4of ini-tIur were 
the Iiifrect.trd P Iinnerp l it. -i u r'h iztmis and iurIesi.e.- nnpin lg Cio d soils. fit 
addition, povi .iid,.ePv (us ( (.1,ri'.AratLan, 1982; 'l'haven:Nuhni et. atl, 19118) 

demnonstrated4 tLhA thIe haut,ria I wilt. pat.htupon is cons iuied a uoiI cx anld
 
varijab le organism and atlso) has 
 a cross inrc(.ion to croip plaunts ot~her Lhan 
species or zinp iinlacont. ronlt.ive chuaracti.uzati oln al ientif oat ion of 
ginner s l.'aisll I'go-n pinger" p wing areas of andcol ferml 'ihi ini 19811 
(Thaveochni et. atW, 1988) usingp t.hK st.andard piethI.uds:t.e-'il..i:al nelhxl: of 
Schaad (1.98R) and biovwl5 det.elmi ltO ionmethod of Ifawat d (Ifii) 'eveale-d that, 
the paLhoen is IseudowutnIU sUIanatearulin IbioVar ntind as3 4 t.]t- same re-nrted 

from other Countiesl ( awad, 1913)0D .i rutenorol f in-ll igr wi 1. bot mll.<l-lw8as 
differ'ent auloni the st.ra i s but I.toi was no correltation wi Ih ptougi iph ical 
areas and ijiovars ('Ilavetchal , 1918). 

SeveralI :ol.'olISt.rala-c-ple~s have IjMen uleve IopitA mostd.ly Lo euit"Iiit P). 
0'(i rop ut.Itet titalln Ilgu'esl i atI s andit ntues Misaceojus 

p1lnL s. The pr .sont. inh rmal. i )f'din ingp' n wi II. in iThaziland is very li It. i and 

Inc ipoll . s 1 11:T.orf|" aIi " ti II lfl I'elt. -iii I lui . tiMSIo un l lqwlip 
reUsearIch j~~prig1115 us Iini)!'WO IIItW I Jou :tiu mul morn~in ithithe rel)0 I~il 0 

http:mostd.ly


alLernative appioa';li lor thavlveI Intelil. antd ,:m.i top 'osisltill. p ilnptn cit tOIv81rs 

to Llhe will bIactetriumit is ptuJxp:;:td iiit, ti ~rtneru pijie-.. 

tRouql -s,;v l;twtw'ft 'dtIiI'i ttlt.Vt'vit pi inwisea Ilfutt1a. ieu'jna 

taino lt,si,~' jal.In," tivf liiul =qI 1I I"Vi,, nL"Iltius allo g1ttiite ii ipr 

l I v i s t rilit!~ LmI lwt i II~I* Iiiii (o:, - I5II jIa r'' t' :isI t :II.l itj'a1:,110wi?0I. ~IuIJrtJpri y 

ti ati s i l 'innsi wI !it 'd ifi&11tesiQI I I JeW Ii I y :-ci ,tetUpipftst- oe iti? 

2.tm lti laj~ed kIyn.!.(11 ifyes:I* n ( 

1tt I tA) t141'immni w:,tyin Lro ai iiiiI t.i u W w saslto i Mleh 11A) in do lu. io of 

f1?~1~ :t, it I Ii.,:.Ie I ' I,LI ltt II ntf i I I s na( I It-taI .IVIlt' m s t, ( C ofptw la ) an .I v ie I, ' 

Hys us ani Lhoe is li iit 1tiI ti. put inpo ivelou. fasetts ii. i ani Itl 4i.I, 

Win t51 ts i ly.ai Io t n Ll ti iii.u I w I I duiiIiizL il is mm~iieu' ' sLoi 'res In:Ls Me 

in itro F.IhA Ouman IL n I a(nd (cni inq 'dyant iv. re :sLanii Itechn'sique trf p'tnin:se 

orhoiioo cliva n 1 esiskf 1.1 la Igsrnt.jtptt il.I s'i pierl in t.Ie wsn rIt.w~'' 

im:,I.It'nin (I~'tqF. , Il, a* ijulsh ue'i~~.'t ta 111Iaw ttu I I .ii IItiti' and i lovi' lt, oif 
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3. Materials and Methods: 

A. CharacLerization of Bjacterjal Wilt, Pathuen: 

Characteristi s t.heof previous alld nlew isoJa,.ed Strains of P. 
solanaceartm wer caroied' out.1.o dt..lernine their an i. helt.ic anid biovars by the 
standard plhvt.u! "tItriolu)!ioal Proe.durles desti'ibe-las by Shaad (19138) mid 
iHaVward (1.964,) Ir ., e -cl.iwvRly. Iii .hil.ion, all.ll, Imeralleisl-rn apailnst. proteill 
coplax (1I'C) avil, lt. andof' bo).h i- virt.lult, St.ra ils of 1P. sO3allacearum waS 
produc. d by f[clIuwud ,he ,e.Lthtx of Thave.-chi and .1haad (1,986) in New Zelalri 
white ralblb.i.,. Al,isderun lit.-.ens were dteiiminix by microprec piitatioa 
plaLe methLod and serologt- I re Ial. ilonship of each s-t in was an lyzel by eil.her 
Ouchteroluny dolble dif[[us ion (ODD), iridireutL ilintunofIlloreoet sntStaining (IF) 
or EI.ISA/I)IIA t-eA]llmiqju-s. l)tclificiLy of* tmLiseruin mid aut. hent.ic of suspected 
straills we..l! also evlliaLtud before us lg ill the ftirlher experiment,. 

1). Iu-L-PlarasiLe Intral, ion: 

I ilteracl ilo of andgoinger !). solallacearu, the wil, bacLterial 
pathogen, esJ.l-ial ly liypereii iLive reaut.ion (llR)of' host, r'esponse to tllogen 
.irectijoll was invusl.Jpat..ud usig t-l I susw1 sIon culture derived from ginger 

cal lis a.; dncribned by AdI{ins c1, ali (19115). A 60i ml of, cel .1 s Utpesion 
cul,Lure obt.ailinod [to.rn :alIs of flil"per cutLivar ill uidYunk I.hl SI! medium 
(Schekail ind Ifii hlebr n(It., 1.92) was princtd ill 125 in I Ie nalinyer flask aid 
illubaLA al. 25 C oil rotlary shlkli:r fit. I,he s puned of V 1-1rpm for one moult.h. (hie 
noldt.h old Slspension cu ll ure- cutLailinpl a ult 01.4 gn of cell/in was. inoculalte 
wi t 1)I in' i a-h of' 'f1-hr bact.trial unlt Lure adIJustlied Io 0.2 0.1). (uibt. ical 
I fl) Il,.eriail lsud illt.ili, xie molt. wr- .

It-ily 
 uons isted of avirll.li Iiit 
virullellL, s l ili of P. soliiacearuin, 1. 'lluorescens from soil aid Xanthiolnas 

http:avirll.li
http:isoJa,.ed
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cajLtr is iv. :i tri fituin eil.ti. Aftor iutiuJil. ~he it-nmix-d sIJtstf4 

tive Fwiw ,,,8 0 2 ' uio sc liv, *ntth ctiiil.ii, was~ waswic ~wi t.Ii ab5r.yr 

med iuin taitl-a it i tp 0. 1 f-) M Inati I U , I MESH :t I.jiisl'-d 1l l opll 6.0 Ai .h11I f1E-liiIfwh 

i~tIZ(I. Ne.O. :.1t'y meIu-(If* ittutt.1tI (..(!11: wim t4iermit-~if in Ftizei 

in? I Is by (,ti,ii i' i 1% in andt ltIn s~i.'i'I k~i at. Ic-a,IL2is,I ur I1. X.-100 

hr . t miu-1wt~iI e1m e'vimIsispI5Ii cmitu mvrI am ofS wuteit! . lb~t jiv~ fteiri, 

UVJ .IS W101* 0* CAR-atVt Iilo iIc, I IOp ld. n~ r -~j'~U eva I itato (cyhhe ica Fitinds 
Stjt ut tr I :Itlintt -e. I'ipt; Idie. ititi flvt;'ert i t ' ~tl i a in 4:1! 11 St~msgim i uut woro-

It) IitI) I l di h . t 'i ll ( m In*tIK Ait Io Iy iyn K11 dii i ttb W , 15 4).~ iilt~I 

culit Ii s w mg sci I ivu Iywt'l tnn At I ieimI b y ~JS-'(kd , tl~ I !i Le.lf 

1 155110 uf Pall p i twor~ wri! pPt)tue it) at :eotlleill 1~i -71.11 ext . i Oil ittif [ortile ,l.t ~lul 

t.Iiet c I imiFi4 .Iitu i, u..itItt I. Jy I OW s851-111 I iiatiOt t.U(XArIalt~ Le'nIoj~nf~jure 

( djom Cf*2. liI. ~) u:411n'S tial~it I. s'llten I we*rv lit i XvN wi tIil :mfoll'I lq 11U f, of[e I 

1~e,11n119 11111 VaM All' :y-!-i 1& Mil I.h11! je'11' inh)e l.Itt1! 114 anid ( I t t'ehes 

Fti 1 :3 . N) i t at. t to:*u4itil. cm11'rc:,I, (if' 20 iiA/ots I . Gor I was rt.-Ic vc-4I fro 

z I~~~~aIo lIts 1 w- Vw it z.1 I 111tt- I Ii vu t, i i 1. i t1op t, t1 -ul t If ' I so11 e . 

HT lqnn19f;2 pilip -f 1A a"ndia inl.;otheil AI 211-27 C int I.mie i Iihiteo ltni wit.It it 

tp:tif. ose 051411wC"I b'it, Ifi u :iI1. wan 0ut IittotiI lTI.., I ieiilj -;I itiji lo [dNot 

http:ctiiil.ii


was replaced the old onet for every 2-4 weeks dependinp on tihe desity of Cells 

in the cultures. 

D. 1n Vi.tro Disease PResist.ant. ," xee-nig rch.l ,,., 

in vitro disease resiLant, screenino t.echnique was develooped to 
evaluate ginp-r plantI OtLs frn sonat.ouIolnal mulL, ijilication by drenchedi md 
clipletd i noc.lal ionos of plant. Io.:s either in t, issue culLure vessels or aquarium 
ChitnJl -. Two t.-onceet.rt. ions of ,at.hopenic strain wereti.he (w'12l) used to 
coinpare LIih? d isease reat. i.on for 20 days inft.er' nu i ak. ion whereas wat.er 
illoCtIlatO.i)n Wats qOIrwe as khe contrul.. II i.er plilt.let.s Cv. Yuink were used for 
-screeninudisease yes iS:lance in (.hi.s expe-r imenlt. Plant.,lel.s showed wilt. symptom 
were rei so lata Lod Ctonfil1111 t.he piat.hogen on t.he eJ ed.-yive mcdium for P. 

solayact'arul, T--I med i ur (Granada and euiiI91. 

'1. Resti 1Is/I) iscussiln/'i'aliIes: 

Charactterization uf bac .rial will athogen: 

All of susp"-.L.u sLraiins uf" the new isolat.ion fromn giner wilL samples 
and the previou:s isolat ion showinp typ.ical c:lony ullaracLers on TiC and SM-I 
modia were P. solailayearum, Ihu bacterial Wi il. patdhopen (if p iner. Irhese 
strains infettld p inpigr md tonakto Ilants causin, t,,ypicanl l bcerial wilt 

sympt om whon ilnocu Iat.t'd i kth 0.05 ml of' biacter ia I sm.sjn-!ns ion cont.aninug 104 -10 

Cfu/MJ by Miniropi in.l.e iinot1at, ifn k.cluique. J)IntLs inuou a wikh thle heavy 

bacterial o-.i s ( -10 cfU/-lol) timic doveIolnetLn u rapid of wilt synpt.om 
whicsh wals hpproXi mlak.tf !-)-7 tf .e.r i on.dayS i noel Ia. I lowever, thle 1ow 

: 'at.Illl in ll IL is. 


ditN-O i'51 


|, o, it of: c .o I s pu'fi)-th . 1..3 )ithsi I ll'imOnk. LIt av" id P.iv inlgi 
LoK uc~h senseult oWiiit:1:iil lead Loi prIlct uimncert~ain or atypi cal 

http:synpt.om
http:t.-onceet.rt
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ti ~cl~*in siwi'~i(i~ l'lt.'r idl.i illt rfqnc na14id bioval's of tLhsi iune 
z41.1a illS Wt!t ttti~IJ lih: IiIJ Vd iut ' 

Us i 1151 wll. iso,"Illi of fr n a jitehyde f i xelI -cells for, cSort) liiCal 
d&.rmili~t.iii lliu l~i Iit il.IiCF9 j1 i 101' by o1)1 till I[; Icii fil 1(flies showutj thlat 

110c,I~ I ;if fereu(l. Wajs ul~r1 inli t le g illpel s also wereTh~. st'lra i 
fittn~ot di41 ~,e ioii 4,fat() sl.'tills by t'llfSO S01ro l)i Caf hiLstbt they were( 

' f A ,plantStAIu I opi tit II Ii Heioi in .111-1~ p'O'llopell itc Jufictria, sap'odlkytjc 
l)Suit'lil umat l andi tiA.Iiep ]Illul'orz I ':dmle 1). Only knIeo strailli of P1. f oret3cells 
sllow'tI 5 Ii %1it. cross reautl Il y I F t~"-'IlOeretuo', Rt Wals i l)Id.catc4d that 
fut. Iserurn" I foritia Idetlydeo e -el was h Iplise fi to the Iiali"eit 

(lie pj lau. sulaiacearil wasq .jut,~ obtained1*IP [till. isqiIjl 


tit rcefor', .iulo ti 
fA-. alti spnc:iIIl'y Of' aiit isetl wereT 1)(A. te-fl.c'-d ill this1 
rescear'~imt'l poi cl. T[ilt! f:li Ivet! resti I Ls will relm)o-t. il l o xt. progrerss repoi'-t 

Ilost-P1aasil.c- fLteiact,101 

IOxweaut, ill or p jinoer and( P. so Ittflfcenruin f-simocjal iLv II arnd 
PatllOen i Cilt..v was enphas i-I lCialIt' lit intacl.l p1 ait~s and11d d OW, cell culture. 
Giiiper pl ats olm.a i ied fr(om rmltmue uniti I. ssue Cmit ure of* i.mu commllercial 
us ilLii ats, Yuah nkFiIiedx, were ft.L deve Iopud HR recat. ion which it was indicated 
that ei thlie "lle Let !40ilqtts wele nto lCs ist.ciit. u:Inti'aters Or' eliv ironnttaI 
conititins wort! nt, si!jil.ualcIt Lupixuc R. IDiselfsec' syip~t- was observced ill 
JXuLI) t(iiIf.i VIPtS. Yulfk cuti var Ftoi IUlie L(.w stitlirues wrhb; no tiif'ferelle ill 
disease sever i ly. Ilowevor, 1.Iic 1,in1'd u lIt.i Vat di ;ithw different of' diisease 

Severity LtIlta(L hle p illpi' Ifaltt-S IT'oltrhiZtiifle WfO IOOlesrsever'itY tLtan the 
gingers 17rom lissilu tue ('I'ale 2). 

lit toll (:111d! i XtiI mlt I, oit Iy Y'I!utl. i ~VaIP Was ilvestAigrated, for 
eettro(-lyIe liss,*cyltaIp~ita I antI sAi.utt.II rAa hin4~~, and I"'!illIat. il tlnynamics
of batot.orn liat, pi rtjuN Ii taII i sF~~ -t'lt dt-I tl t o to t e c. 

vu I(.urte. Av it'l iiin. Ai.t iiiI idli:I a p peat. d iCferec-lce of c etrI'OyL~e hr-4.; from 
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virulent.,olit bacLuria- suchl as pln t, Iktmenc mid saprophlyLic i2aeLe-ia at,
4 lir after iinoon ill,.io,, (,Ijdi Ie3). Ietu toytr illloss (le I'reat'inelt ofavirlitent sh-rain) was(wi lthrotims-iootthnvru 

tad lat 
rxfbct,Jllec of1' oyiS i;s~a LI-'J~btins. Noii ji~xuc ba-Ledj u-olli,i' 0 1 Lre!atinfeiit -h1wd n 
cliaulge of e tect'r tu~Jah~aste. (ylojlogitua obxserwti oil of cell, suSpelision1
found that avi ruIot. t, rauo,.soe t-110 Most. dath ei~ upn ,n of 

c.yLtrso I af't.cor Ilnot'l I'll, i onl I'm r iiilet .etmet idtuced ci umpi of 
Cell 'alt I! 5anIark d ct;L).-(, Infloo tblt t'lleo(!htIl eavuir~ whereas 1,he 
Collt.ro I was s 1.j I I lIlmlla 'he jT I )Ii ii 1iiit.lioll tLht prtat~or niurbel's of 
abnormal awld u4RpIJ(;(-11oJ I were tAih~c-rvt-d. After itm~giatj for Ili6-8 otIuer 
trea.neimt's st~arL(t: show j up (;(--11bys is ant41i o uCytopl asi cxcept. plant, pat~hogeic 
Wand cont~rol Lra.nn swe-re IIUVIImaI. Cotl niilts of* av irutlieut. SLI'llin were 
Si5Pn if icanUt,ly .i I(rea,-SU-d )~ot1I)I' tan vi u'm-I ent tra in Mnid ot.hei' i'atleria at. 
10- 12 hrl ait~or-I, no-A:u I'll. iott ani pfrnuaI y dlu i ned Lo0 atoau' y equImal mitimiers . The 
viri'lleict. st.1-t it aid otie latuthria slant1. i lift incll:l' Lbt~ej r tx.opi I,1 ilnat 1111ntdi's
 
after 241 hr ('Irdi It 4).1
 

Prei Ii i it) I. l
n Iu-Y i llVt!. i t in (11) ntta ;lilps t5le ylI Oiyn 
retI t.IAd Lot di s w stai I was eal 1oui. lus ilup vii per Yliak enit. ivar 

moon~~1att i LIV pattllotpc(iA l n Iv ill Iiitl t.. served~ lks t:old.rio . I)S-l'AUE' of
 
soIlbk prit 
 lli xI lf tiIII h-ImlIlCtli allt Itollut b edaxi pilj.I' Ivtar t. issuc's 
SiiOWCt1s-ilni tar- I1ypepIt. purof ilesit. for all saipeics (I' idate I) . I orttditp ptlnt

ext'ract.c.-I sillptto 
 Llw-~. pidI d. IllI or 15 ~~i I rovrt'idedIp a1 opt. ini illl-ellse 
pCeIt. ide luanits. HIowever. 1.111. pot sys~toIi wilI~I I imprixit by us i up other, SYSLIem 
of' imxl Ii d from I'll(! o isl. ilip iltA~.llt(xg i u y-

Dtzvetoikioiut.of' Ca II Is~I CubI l.tllu(s 1111i o~plt.tilt: 

Flou011 tw! p'ov iotis lif tort.i p per itlt, en I his of' gi per cv. Yuak was 
succe-ssll ly obLit ed. 'The cavlti s tiiitures were conlsecti vely ustxl Lo 
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regenerate itob c(Anp. ef,u- 1) jil(nt,- (t11i MS mi uritjn ~I uS 0-5 ppmn 1,,, however, all 
of these formilhit. bus wenlct, u st. i llt Iat.ed un iius i fflret inioul into. plintjleL. 
But., onily roult(ed uallu wa:i tSWservu-i after r-aised onI MS plus 6 ppm* BA for 2-3 
mnonths. I'1O siJ(:(cessftzI est"aI islieul it td c u I ture of pinlp-ew wits donle by 
Shaking mothier ua Ilis .1L3 110Undtill l iqu id fle-lied 1 0 hr phot.op'eriod. Af ter 
ShOWiuug $ I LuSliW. Iy d i jt49 d ui (AlInC hnIis was I'ved' fromn011tau Fe, fot.Ilurtil 

ULII ct lt-ure wiliuoh wits alKulfl. :3-4 wooks 11fter cultI ivat ion. 11Ii .ia I 11111ig of 

Cee.lIs anld ini cuI s 1ormut.ijon wi;'ue observe-d il u the 2-month old u ure and 
the caltu il rdunifily invi azntMI LU d i aJIIOLUI of 0.4'-0.0 11niDwithlin 2 m1ouithls. Somne 

ii walwere ioued wlwluans t'l(!uoIhlt. dievu-I ol- tl dtin(,-.I ike Arluctajue siil ary tU) 

fmnrin -Awoot, (Plat.e 2)-

DeV17Ulomet. of' D)isease I!s isLai . Si I) .1ng Tliiu~ 

Ginger1 p1 nut. et~s ob~taincd froum t.issue e i Llure were uscd to tWA for 
their, sontLCKelra I Wit' iion Lo) I'E isLt I.II patIIofiell iat tile early stage ete 
ill tissue oulIt'lure Vessel tr ill tLrausp Iant.iipu aqt~nrif (Ahami'~ (PjiJ e 3) . Ixeaf 

uIIf. i tei:Ituiqw! Lwtgt Lwo oiriitiiii 1, Ushi iai ols(f' 0.6 auail 0.15 0.1). 

p~r(-KuoU1d W ittt S~Yllmilu 1t1 10 and 20 dakys af Iu. leaf, iulou Iat, jiltn While the 
cont.ruo I Ireamieiit, .1n(n;u Iated wi lii st-et' iie di stlu'jI iwter s3Itowed noi symoptomi 

(Table 59). I n(Ku-ulted le-af deve loped iiiit.i wiIt. symptom the-,n extended to 
other Iteaves and finnallIy the whou p1 nt.I . dit..'d (HPIaLe 3). 



-----------------------------------------------------------------------

9 

Oth.IrI 1nicl.(.ial is3ill lb 1.i, ji 1u(10ng fi xc-cek of .h (il~l 14(Jsoul naceai'uin 

it;2 I. II F 1 

soPmual-li 71 6i lipr till 

CRO~2 fIi1~2'illI 

I)RI (.11?~el ~I1I i 

CPII (iinper tillI 

CM3i II. 

PS-A *f~to 

W6i/1 Poutato if 

WS/2 1'(itaat.o 

P. fiuoi'esu:ens fill stifcalle SoII I. 

A. Lumefac;iens 

Bacillus sp. 

E. cli 

X.-ants~i l Kale 

Uit known P- IMpopper-

III -Aro. ullp Iliic~ullL, -worIi 1' -' 110es;~lLDO Ii ro(uIl(,
 

ai'.strumi dii ut. lu of' tran 11,60 :--W
11034,
 

FITC jlajlIdt1 ,t i sei'uin d ii tuit = 11/04
 

http:1nicl.(.ia
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Table 2. Ilyperseipstjive reactionl and Pathogenic My of Piiner o-aic from 
Irhizomie %Ail cu Itissue 1tuite of cv. Yurak and I'lb(Ad imuCIated wilLb). solanacea-um 
strainl 1.160 

'1'yrxe cu I t. ivar I'thgniity lypersensitLive reaction" 

TiSSUO LMure- Yunk 1.7 Hopg 

l'hed 3.0 q-! 
Ritizune Yunk 1.7Ncs 

a = Piit~hopeii :iy WaS (mildttcted by i iiject. inrg a WI0 niuc0I it.er (Inu.l ) of the 
pat'lhogel Fit. 1IO 1 c.I'IIll I int,ij basal st.um by inic-rop ilpette technique. 
Pat~hopeii ir i fLy was reml-Arljd us i fl di sluse! sevority sua les Froto 0-N 0 = r1o 
d isen,se, Ir wilIt. of' 1-2 I 'wtr Icave s 2 7wJ I td h'lf, plnut, I = whlte p1 ant, 
wilIt.. 

b - IN rem~t~tlionl wis curried out. IkV il'Ci IL t,A,h at.a 40 mul of blcteri a 
.(;,xi,,0 c.fu/iul iuito t,1iie 4 rd aild 4 Lii leaves fromt tLhe t~up. TIhe IIR reaction. 

was rcordenkd as ilepalci Meop) itid pos-:it. iy (1PoS) 111)1 10 (tlavs aft-0er inocM.Iat ionl. 



---------------------------- -----------------------------------------------

------------------------------------------------------------------------

'l'aLlle 3. l~I: tt.iul.yl~ Ius;s ,Iotin ii su(e ispejjit , ' l. wit'uf" i. i ; jIel te l 

1kV i lI uh t. il . o" P.VJI Jt , Std'll -ii Suula ucuar mini|ultllor 1nIi ler 

I~acI~r ia huut~iul y I(1us ( IznIhos) at. 

2 lir ' hr 6 hr H hr Il hr 12 hr 24 hr 33 ht 

A Ni 220 110 110 19i 150 1310 15.5 

V 913 110 80 50 100 .90 70 1001 

i 213 70T 0 10 '0 10 60 70 703 

- 1.!110 0 5'O0 50 ,90 1603 (1300 

A - P. solanacearuin (avirunhit. st~rain), V =P. sulatiacearum tvinulont, strain), 

F = P. ft'oress i, X = X. carnpestpi'is pv. ciLri., NI) nut. l.,l.rin im

1 I at'lTdJle 1. tpul itLiodyiiaini uCo f j:tli cra ill (,!oI I stisln lns ioli at, 10. 12, 2,1 alnd 

lct'ori lluct~lui'ail IcuIuiIy un NGA u.diuln (W0 cl'u/nl) 

10 Ihr 12 h 21 lit :o hr 

A, 1.99 2.25 1.17 1.25
 

V 1.35 1.10 150 TNC 

F 0.33 0.19 1.20 TNC 

X P).18 0.1M 0. 69 2.10 

-i-er-- r-- ---------------------------------------------------------------h 


Ila1ct.einj wore tIn.l sluric! as de-ui iI in Tabld I 3. ,iNC t.dl nurusI -Im coulAt 

http:tt.iul.yl
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Table 5. l vitruo dijstease3 reIslaxtq-enn-u ilver Lissue cuilture 
planLtAs by cl ippsing~ 1.eehniriue wit,i, Lwc- baicteria Ilcdtrtj 

TratmeiL 	 DIisease devolopnvixt. after jflucu lab iou 

fi day 1"day 10 daky 1.1 day P.0 da~y 

11. Sol iat'au In 1,1121, 0.60 0.1). -

CuI.1-ol (water) ~ 1f 0. 1). 

a1 a.ll t.orat'io~nt.s sliwe wilIt. sympt.4urn R111 1). solaiccenrum was roeovered fromi 

t.Iie 1)1i Itf ~u~.f! ~ t, INOAtdfll , :(M i El-I 6) e. et n 



6. Cornclusionz/Remarks: 

flit-dovhcal antd ser-o 100 ual inrc:eiz. usof borWilt 

col lected f'rowi o jiijpow rot'OnftIJO imiitemnitrated Ithat 


pingl Strains 

ara ill Thilan the wilt, 
liact.eria wereu 1. solaiauearumi and stuu ogiajuni tmioluoy. The gngier will. st-arains 
were slipi d. iifuorent, ini t.hiri viruinette and Fitvttr. D)Orovs (if virtulene 

vari IA Ctri~m mi id Lou svJt wher.,; tLwo iovat s o.f :3 and 4 were found.!7 

Ant..iscrun to I'oiralrietydi r ixonlce iIs wats spnihigh iciioy to t~he p'athog~en. 

A I .htrouphiit; hIR react.io ill Ii Itlflct, p IlLt.I 1 1,, uol culitureI~ Suspe-nSio1n 
may lie used for III? i tivost. ipa-(. i fil I ieultuse e I ct'rolytl! loss anti titeu yt.opl asm 
of eel Is Lvea toi wi th av inil t,nl. s~i.nt was s i puif' i :aid. y htigh at. '1 hri after 
illoculat-ionit. Thiis poss ibl y indli cat~ed that. inctompaf. iFe reactifin wass O-ifcurlr 

.Iizi.weoit av Iiru Iot. st.ra iii and hst.~. IfC cs ist'ant. v 1upe* col1 cuii .uire eX ist,ed, 
i It( if ! reariiitItict. or vit .in nii'ssaA h.oistHt,lIn lit fi-sirved bIyiru'IjlnLtI.s tawl 

li v it.nrt ieaso tvits l.aakI.Sln taiio up y It-.I vii n inah or Wattct. 

1)1 atilt~ICAS is riFil rued Cr Crl.ci iIl1'uVe mlt L. !-Io,ntot: Iumt I iiropit, ion of 
ginge~r Im t issue vu IIutue mar;y iaua fly i nduice gmietic chiange fromt suscc'pt.ible to 
resistant. T'hus thie mnetod may prov ide a rtsid met.It(A rur mnss tilsease 
resistant screing.it ProI nti mnary An~idy of' It, lYpepi. idn Prof iles usnn SOMSPAGEl 
of ginger oen I.vars j uttuI uulet and utni ntnu Iat-ot wi l.i tIlte pat.htoen was lio 
sir-aii Cialy d i Creri;t amng~ itemu. h1iwivee, severalI mfid ifict.ions will. Ix! done 
in the~ iwext illioss~t5 ily 511tIcOSI Lo dr4,out. inet.aix) it Ls relatingp~er'iod wi i may 

1resistat.icc.i rn li. 

Ropen era.Loit ur co itus cul tures rorm cellIs culiture or lid cultuhre were 
not adt ievet ll. thItis Ixri tpl, A~it cttils frut ]X)t.11 soulleeS wats ?'~flon IS P1lus 

prn HA or l iquid! F41 met! in arl.eur fur 2-3Ortwiup mothsit-. In l iqu id Sit medium 
some calijus difforent. intuim Ctiign ni miat or ura to shoot. Further 

5 

http:screing.it
http:react.io
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modification of medium 1lecil ". will CeI'tiilVl titotrlC, or produiion. of 
ctoX.IIul elt' p land.lI eIs wh jolt may be- poss JbJe ill 1.110 netar ftjt,urfo. 

(1. Wurkplani for ilt.-Next. IPerhol: 

.';11d it, juio IMUet-wal wolk;,ipl Ihetu itloA;ie ll ic ari j m-A out, ,is in ile 
t-ubiJMI t.t.Id. 1reseatlu, a(:t.i vit. i(s. ITh tl'. iv it.ies or the~ nlext oent per l are 

Suliiarizod, Its fol lows: 

--.olt . Fm;eoland Co field 1es i stlnt, Oi iter fnd 1ie la.t( I Ni-cies. 
1). S;tauttv oil ho.t.- altas itat iutet-a.Jon- ain hyperse"AIt.i e reaction. 

& . n ioila te iutll I iit cu.0n i tatui loSustsntt. p inpior pancl 1 Iturns. 

I on elt I , Lho atoxi. m"W ijot w i I I Wae resenkt: topicus s i mi Ia to th is 

rl-Lit infl iotx eltv tADperi which it 14' 1 01-a l'oI14sealft 4:nt. iv it. it s. Thet eXJ ionl 

Wi I I bet.' uiiilias ixfd (ill It~eie-l i(o1, of ca I lilt illim, ctoiiijilet.c. p)lant, Ilts 

rut.u tio lky ztminmu a.iuif, 0114 (li 1.114! miiuujo.i I mmlit. i li fmgclLm,,s is a slow 

ginglfer. I Ic wevte, stnvi NuAt~: ~elv so lv imVe inkuigI.itiL p prolIems were 

carrt'iedN out Ii Inpai'n I Ir t1.I1 4,?.du~, .ie t!i40sauchltwt),.k is sIi fib IY Ilintl til~e 
schedule espeeu ia IIy celoI ; itmi'.. of re i slant. el It. i WuP uitdmel enin techniique. 
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11. Aimllex/i1 I .ij .II!.;: 

P1:L~e I . Sl)XI-P1A(;I tiul prC,rc ls :f1rco in fcl(etI iitid non i nfe-CL.ed gingel. 
tl I1, i Vars. 

Pllae 2. Ct.II SusJJt'iisi 1)31l .IlrotItand cal lus r o lIeIl'lll,i oll. 

'late 3. LIn V I I.,tr : nillpnj tmur disc-st' r1 i l Lt,. 

http:nfe-CL.ed


16
 

Plart~e I.- SI5-I'AUGi of' prot.ejiis fCroin iiffeoled md niifted ini'cultivars 

Lanes fi'oin lefLt to) uipII: Iamp 1, st.indaix mokIecullr wei~it proleins 
of 66, 45, .36, 29, 24, 20. 1 mnd 14, 2 Rd (f roin top to boLUxiln ; lanie 2 amid 3, 
coat proteiii of* papa-ya riijosp.A. Viruis (PR1V) Col.aimnud 1h amid 15 mni.-'o1ter 
(MCI) of sainp)-e its refuoicu-:!, lane-- 4 IU- 0, 313 iic attq inger cv. PltiA 
coutaie 5, 10 mid 16- m(A of' saMples, resp(-ct, ve Jy; Jaiie 7 to.09, mimionulated 
giniger cv. Yua--k cuitaied~ 5, 10, and 15 mnc of samples, resjrctively; Ile 10, 
inloculaLexd ginlger cv. Yllak ConAliin& 10 mcI of Sample. 



'7 



I !it.ro 2. (co.[ ISI:11 ftnl iolu1 :1uI Lu and retlitouit-nlJ uu 

a. Caj Ii dovo. opini:.it C'rin 4t-J I ~sstei.siol uturf airit..~ cuiiivated for' 

3 mtitl(Als
 

i.bika(~tj. of cafl NIs fro.(Iri t:to I 
 sistnsiiso tcuIlfurp showiiio domie-1 ike 
struclurc! of S5uL 

C. 	 M1,1Ii'rveinellt. of' callJus frull cell Suspension cultaui'e showillp iool. 
format, j il 

http:opini:.it




Plate 3. 1.11 vi(,rc, SCrejpIidsat isn. 

a. Ac~i un I~n~ ~dCrL'isj~ti~Of Aingler piantlets
befolre it)ocil!ItLiouj ykl~Indroncji, in m. c.iipnittu)iqe 

Li.C j i in e5 J Lj n fI' I~ii. I, Cv- Yuak in is iue c I LurIe 
Vesl. aL4s0w illpw~ tIy(rOD)in~u 

7 ~t)a wilt disease (left) 




