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Introduction 

VA .ycnrrhl:al fungi, whICh form s}lIIblOtiC associition wiH, 
plants. cannot be propagateds on artificial ~edla but has been shown t 
infecl root cultures of tOlllalo (Miller - ~ide .an and Walrud, 19841, 
Infection "as, ))ol<le ... er. constrained by root th cl:eninq and lignIfication 
as well as by li _ited formation of late r al roots. Furthermore, the 
cultivdtion of roots depended on plant hormones In the culture medium . 

On the o ther hand, ~(2~~~t~t~ is ~ nown as an oncogenIC agent 
and cdn neoplastlca! !, t r an s for ~ cells of man y ~inds 01 plant s i nto 
tU lilour cel ls . !liL..Q.bactE'rlu. - Indu c l!d tO lil our can ..!! E' re llloyed and cultured 
!...D.. lli[Jl IOhere they can conti nue to gr ow inde C 'h ltely (Hooyl: aa s and 

Sc hliper oo rt, 1980 ) . 

It is therefore pr oposed to use ~~~~teriua to 
ac c elerate root for lll at ion i n selec ted pl a nt ~ an d to develop 
fr ee, fa st - gr owing ( t u~ou r ) root cell l in E' S SU i t ablE' for 
assoc ia ti on II1, t h us efu l W. lIIycorrhlal f ung i. The 
r oot -Illy c eorr t'ol : a l f ur,g us cult ur e sy st ell cou l d su bsequ l?ntl y 
pr opagate , aS l?ptl ca l ly , VA lIIycorr hl:al fungi inocu la. 

KateridJ and Heth od 

Bac terial Cult ur e 

Induce ,;,nd 
bacteria 
.yc orrh i zal 

t"O-.Hlber 
be us t'd t o 

Aqr o l'. U t en UIII t u. el at i en!> A~C , ~ ~9'55 and Aqr obat ler I 11110 
rh:~oqenes ATC C 15S;:\4 were obtained Ifl. 'I\ ttie Aflerican Type Culture 
Colle-c t l on , U. S.A. l hrol'gh the 9ang!:01: Hicroblological RE' s ourcE' tl enter 
lor SE As),\ ,\t Th .i1land InstLtute 01 Scientific and Techn o logical 
fiE'search, Bangkol., Thailand . '[he c ultllre were lu intained on " nutr i ent 
agar lil E'dLUm under refrigerati on. Inoculu .. .. as preparl?d by su s pending 
cells f reJIl a -is-h our slant culture i n a s . ,dl il ilo unt 0 distlilE'd .. ater 
teo obtain approx l~ a tel , 10 9 c e l l s per 111 1. 

~ lasciculalu5 KUHD 8605 ~a s iso l a ted Iro. 
lequ ~e I t E'ld and s ho~n t o I n f ect &ung bean and pol~to in 
(Progress Report No. 11 . 

50)15 In th e 
pol cu lture 

r' ' 
\ . 



Model plants ust>d were carr ot <Iud potato. Otllers tested plants 
were five dlflerent li1!}IJIIII(lOIJS plants, i.e. soybean , flung bean, peanut, 
winged bean and sugar pea. All tested plant _a te nlals were obtained as 
seed Iro", local lrJ ul.eh . Car rots and potatoes were ob tained as Iresll 
.ateri.ols. 

rOIlOW Inducl.LQ!!. 

Fresll carrots and potatoes were peeled and tllen Haslled clean 
and surl.lce-steril l:ed accoflllng to the procedures 01 LIppincott and 
Lippincott ( 1%9). Tiley ~ere tllen aseptically cut into dish 0. :5 c • • 
tllict and 1.0 Cli. dlalieter . Legume seeds were Similarly treated and 
illlowed to gernnnate on Murasllige and Skoog l19b2) o1Lediuli . , Wounds were 
Inflicted on tile steo1L of seed ling s , Inoculation was performed by 
clropplng two drop of 109 cells suspension to tile cut tissue (:lise) 
surlace or tile cut wound of plant materials maintained on tile salie o1Lediuli 
at 23-25° c under ligh t. 

Nutflent !IIedla for root cu ltures and t OJlo ur root cultivation . 

Ille growtll med ia for lUf,our root cultures was according to 
LlnS'aler and Stoog 119b5) Wltll tile addition of 0.5 percent carbeniCillin 
bill ~Ilhout tile addition 01 plant Ilor~,ones. T'lI_ou r (oats were re _ov e.:! 
fr oli pl~nt seed l lngs ~nd re9~~t~dly translered to fresh plates every \-2 
wee):s to rel:lO'le the iLgrobac t er td af ter decontulnation, root cultures 
wer~ ~dln t ~lned on the saee ~edlu. ~Itll no Ca(bentciliin. 

Results and DiSCUSSion 

~otl! ~. U!!.f..ll.!...!.1l2 dnd~ rtllzogenes caused tUliour growth 
for ..... tlofl wilen te s tl<d ~ith the FlLod el tissue systefl of pot~to, B.:. 
tUQef;,clefls prod'iced unorganlOl'd !.'olllpact clulllbs of tissue growth whicll 
were Ilart! <lnd bfltl\e In te~tu(~ .. hile ~ rlli:ogenes produced IOllih 
tender lateral roots (Fl gurl.' I ) . ~ rh tlogenes was cllosen for furtller 
!; tud!es with otller test p l ants. 



---..-~-------;-,------"i'===='1>-----------""'~ 

Susceptibility of test pl ants to H. rhi~oQenes infection 

seed l ings 
abnormal 

Infection exper i.enls with test plants revealed that soybean 
sho\o/I!d no (I!sponse "hill! ,dllged bean ,eed),nq showed slight 

fluffy cell differ entiation at the wound sites . ~ung bean, 
pE'~nut 

tOIlOU ( 

of lest 

and sUija , pea showed positive response With va r ying deg ree s 01 
root !orullon .. Flqu r e 2 shOjjS ..-arylllll degrees 01 susceptibil i ty 
plants to 8..:... rhl~oqenl!s Inhction . 

':lass Progagat Lon of RI- I nduced root cultures 

'"' P" 

Serial transplan. tion of RI-induced roots 01 carrot, 
peanut cou~ be successfully mild!! IoIhlle that of IIIlIng bean and 

showed degel illion of gr owlh. 

potato 
sugar 

TranspJantlog of tU llour rools, after lIac t erial de contallin a tio n 
by SUcc ,,!>slve cultivation on a ctt benICiii!in-contidning lIed iufI, Ojas floS t 
successhll with on ly peanut and with the two oodel systus of potato and 
carr~t . Roo t tu ~o r ce ll lines of pe~nu t. potato and carrot could be and 
are belflg lIalntDlned thrf;_ gt. perI odIC transpiointation . 

labl" 1-;;' !lho ... qrowt h rHpon!>es of RI-lnduced root cultures 
t r.lflso iantatl on of olIungbean , pe an ut oind ;ug;;r pea rt-spectl \ie ly. Figure 
~ . shows seni!!l of transyian te d Rl-u;duced root cu l ture of p,unut. 

yr. a.ycorrrll: ;;\ Infection of A. rhi:oQH,n-lr,duced ro ot cuitur{'S 

POtilto tu(!our root cu lt ures , OIlt h e)e tenslve brdnchLng and roo~ 

halt fo r lllation oI ere us ed, f,flnitlilli Y, t o develop the two-lIIelllber (rool -VA 
:nycorrhl::al f ungu s) cU I~ r ..!S ys te ", . . It OIas found tllat a....... rhi.ogenes 
Ind \1 tl1l1 oot!. ",ere s \l sc ep • Ie, a~ hosts, to oycorrhl:al associ ation with 
the te ~l fungus, ~~ faSClcuiatus (Figure 4) 
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EJ..ill!.r.f......h. SEriES of transplcnl!?d HI-Induced rool culture Jf peanut 



:J.s.ll!". .. L_i.'. rile foot 'It, ~ycorrhl :al jun q u~ 5ys t!: ", o f po tat o and G..!~ 

,aH1tl!..\.t.L!:lf.. H,OIolH1Q le~I(I;: fortaail{lf, ( .. rr ool s l 

!mL_'_" Growt h r"'illoose o f RI In duced roo l cu lt ure of fII unq Il ean ~Iter 
~E'f l ~! lr .. r ,~pli<nt~t l on . 

------ ------------_ .. - - ---_ .. _- -_ .. _-_. --- ------ ----------------- --------
(\II t U([' t~ o .. In ltl I ,'i! I \lO 

I ljl'ilflll 

c llanql' I n Net Neight per qra_ 
ailer 3C doltS of lr~nsp l anlation , 

. ---._- ----- -- ------------- --- ------ -- .. ----_ ... --- -_ .... --- ----------------
'1 . 08 2.88 , O. \ 7 \. a8 
0 . 04 1. 0 

• 0. 02 5.5 , O.I Q I ,~ 
cl 'l IHaqE> , :?!i3 

--------------.-- ------ -- ---- --_.--_ ._---------- -- -- ----- --- --- -- --



T a ~!g _ ::_, G r 0 ~l th res fJ 0 n s e cd R I -- I n d LI [ E ci (C' 0 t C LlI t II reo f pea nut a ft e r 

~r.'(lal t~dn"pl.1nldtIDr, 

CuI t u (" e '-,0. lnltlcd ~'lelgrlt 

i I) r a IT,) 

0.02 

ChangE in ... el riP-I <]h t per Ijf an-, 

after :ill do'/s of trdns[JI ,ntation 

19q 

:8.65 

T€!~L~ ____ I,_. GrO~ith (e;;~onse ,:d ;'::-lnclLlced root culture of sugar pea after 

~~t~i lu,',:,:' no. 

~ e r i " 1 t ,. "'I S (] I .' 11 tat I 0 II • 

, q,. nlil i 

U 14'2 
::'.51 
:).76 
(1.45 

5.) day,. Df tr;;rlsplallt"tlon. 

I). :'8 

1.60 
0.96 
1).05 

0.38 

0.65 



!. 8icteri<l 
potato and 
.a I Malned . 

free tlilr y-root tu .ou r cp !! lines of carrot, 
peanut. 11.1'111 been 'luccess full y de ... elopl!d and 

2. Root cultures "<lU. ut enS I VI1 I il tt! r~ l root for lllii ti on COtll :t: ~ .... 
succe~very-1ransplan ted and propagated to ob t ain effective 
ill ~ i tro substra tl' for cult I ... at IClh 0 1 l!lycorrtd :a J lungi 
basl!O on the t"'o-lIIl!lIIber cui turE' sys t elrl o! potat o tUflo Llr r oot 
.. nd (ll.Ollti f.~H.H.!!l!ll!!.!.:... 

fu t ure Res!?ar'n plan: 

I . Studie s on tbl' ef f ect l~enes s ul till' mycorrllizal root 
I noc ula. 

2. !nouc tl on of sporula ti on o f .ycorrhl:al fungi 

81!le rE'nces : 

HODIlaas P. J . J . and Schllperoort R.A . 1198h) . Th r IInJer ular basis 01 t ile 
Aqrob"ctenu .. ·p l ;;nt lnter-\ctlon. i,l luglenbery II . (ed.,! Recogni tIon 
I n r.lcrobe-Plant Sy~Jlat l c dOlI P"tllogenit InteractIons. Spri ng!!r _ 
':erlaQ, 8erlln /iellieiberg , p . 189 -202 . 

l 111S",alllr , E . n. ~I,d S ~ ooq F . 119bS) Orga.1 1c Qrolol111 fac t or requirement of 
toba cco tissue culttlrt.<s . Ph·{sio l. Plol ,lt Ie: 1'0 0-127. 

liPP i ncott 

,,' 
J ,A . ~ n d llPPlncutt 8 . 8 . ( 1969) . ru.our-i nitialing ability 

liutr l tlOIl In th~ Qenl'!. Ag r obac l eflull. J. Gen. Mi c r obial. 
S9 : 57-7S. 

MI I !er-Wioe~afi M. A. and Wa tr ud l .R. ( 1984) . Spo r Ul a tio n of Gigaspor~ 
~JI~ll on r oo t cu ltures of to"'0110 . Can. J. Mic r obia l . 30: 
642-646 . 

"lll~srn9(o I . o1ud S~oog F . ( 1962) A r£,v,seo .ediu a lor ro1 pld groll t h and 
b loo1s !.atS ~ith t obacco tlSS UP ~u!t~res . Phys i ol . Pl ant. IS : 47l-497. 


