
PROGRESS REPORT NO. 
2 -.
 

-. 71(yY
 

RI-PLASMID 
INLUCED ROOT CULTURE AS A POTENTIAL SUBSTRATE
 
FOR IN-VITRO PROPAGATION OF 1YCORRHIZAL FUNGI
 

2. Hyperparasitism of 
New Species VA mycor'hizal Fungi
 

A RESEARCH PROJEC;
 

USi0!D!P3 F PRr)GAM
 
Grant No. 9-6--5 42-G-0o'-3o77-,0
 

Submitted b3y
 

Male suwana-adth
 

Project Leader
 

Kasetsart University Research and Development Institute
 

KQsetsirt University
 
llanqkhen, Bangkok
 



Project Profile
 

Thailand
Countr: 


Grant No. 	 936-5542-G-00-5077-00
 

Science and Technology Cooperation
Program 	 Program on 


a
Project Title 	 Ri-Flasmid Induced Root Culture as potential 

Substrate for In-Vitro Propagation of Mycorrhizal 

Fungi 

Froject Leader 	 IMalee Suwana-adth, Ph.D. 

and DevelopmentOrganization 	 Kasetsart University Research 
Institute Kasetsart University, Bangkok.
 

Co-investioators 	 rcs. Poonpilai Suwanarit 
Dr. Wiwut Daengsubha 
Ms. Yupa Mongkolsook 

Project Consultants 	 Professor Dr. Chua Nam Hal, 

The Roclefelier University 

Professor Dr. John Monge, 

University cf CaliforniE (Riverside) 

Associcte Professor Dr. 	Thira Sutabutr
Authorized Officer 

Lirector, fKasetsart University Research and
 

Development Institute
 

Total Project Budget 	 2,585,250.- bahts
 

Proiect Durtion 	 2 years and 4 mo-ths 

- July 31, 1986Reporting Period 	 February 1, 1986 


bahts
Budoet Allocation fo- This Period : 231,000 




INIEODUCTION 

IThe pe se nit st tdy wes eaphas zod on t he mor lphol cg iCal 
chiaracteristics of tropical VA mycorrhi1al fungi which can be reproduced 
in pot culture. Identif ication of those species tere made Net tpeeies 

were described. 

MATE.iAL AND METHOD 

Spores of VA mycorrhzal fungi were seperated from co rn 
plant ing soil by wet sieving and decanting method described by Gerdermann 
(51) . The EEper ated spored were then morphol ogi cally studiad and 
grouped under stereomicroscope, Each type of spores were seperately 
surface-sterilized by using 0.57. Sodium hypochlorite for 3-5 minutes. 
Sterilized spores were inoculated into the pot which host plant had 
already been germinated. Distilled water was used for watering the 
plants,. After 2-C aonths, the soil in the pot was checked for the 
reproduction of VA mycorrhizal fungi. 

RESULT AND DISCUSSION 

in the profess of isolation of VA mycorrhizal fungi from the soils 
of corn fields it was found that certain fungal isolates showed unique
 
char attEr 1szcs not reported el sewhere. Four such strains were 
01 scoVered and tero tentaci ye y elassifzed as new species-three belong to 

pcosp-raEnr,LIS Entr rnd oIe to cenus Dio-ssora 

Characteristics of four new species of vA mycorrhizal fungi are 
described as follow 

it Four ED s ofDE ,cr or.c Ne :e VA Mycorrhizal Fungi from Thailand. 

Ert!or,nsCr a no.r ro. 

Zvgoebores fEret singly an the soil, 102-130,) in diameter, 
i ooc,se tr, hyal in when young ant bec oe light brown at mater i ty. One 

Az'cocporeE was oevLi oped ,n a hyal inE hvpha whi ch subtended a hyal ine 
vesicIe. Ao osp ore was about 70.U apart from vesicle forving drum-bel 

ooI.2 no stricture. Eubtendi no hypha oetween spore and vesi c!e was 20 . 
;r 1iaaEter, ubtenCnq hypha and sesicle collapsed and disinteorated at 
rat, ,v. Ev E wll wts rt di ly sCter&. t&d into three m c. 1he outer 
ar (2-? c as thcIer thar, the r odlc laver (I ul the outer laver 
t pitted wacl ie vhOuri arhind stoot t en mature while tre .Lost i ner 
a,er ,-5 w ourC. Hioure ,s o 
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Entrophospora sp. no 2.
 

Azygospore formed singly in the soil, globose to subglobose,
 

100-150 UJ in diameter. One azyqospore was developed in a hyaline hypha
 

(30 )U in diameter) which subtended a hyaline vesicle. A ygospore was 

about 150 U apart from vesicle, formn g drur, bell looking structure, 

Azygospore still had .4 long h pha attached at the opposite sde to the 

vesicle, Soore was light brown at maturity, subtending hypha and vesicle 

collapsed and disintegroted at maturity. Spore wall was not easily 

seperated, three layers, the outer layer rot smooth, 1 -4 Ui, yellow 

color. Middle and inner layers were about IA!. (Figure 2) 

Species no. 2
 

Figurr 2. Entr oph ospora sp. no 2. A Young vesicle lv) B. Young 

azygospore a) formed inside subtending hypha of vesi Cle(v)
 

C. Devel opi ig azygosporL (a showing hypha at both sides of 

spore arrow , D. Three layers spore wall i not easily
 

seperated (arrows).
 



Entrophospora so. no '
 

Azygospore formed singly in the soil, globose to subglobose.
 

130 : 130 - 158 : IB8A in diameter. One azygospore was developed in a 

hyalne hypha (22 U) when subtended a hyaline vesicle. Azygospore was 64 

1U apart from vesicle, forming drum bell looking structure. Spore was 

hyaline and smooth when young. When mature the spcre was cover with 

interwoven branch byphae, vesicle was then collapsed. (Figure 3) 

Species no.
 

~- S 

AlA 

Figure 3, 	 Entrohos ora sp._ no A. Young vesicle v) B. Young 

azygospore (a) formed inside subtending hypha of vesicle (v) 

C. Mature azygospore (a) covered with interwoven hypha 


O.Mature azygospore (a) E. The characteristics of interwoven
 

hypha around the spore (hi F. Spore wall (arrow).
 

I 



igqaspora sp. no I
 

Azygospore formed singly in the soil, globose 260-300 At 
 in
 
diameter, brown, suspensor 
like cell 47 .: 70,u broad, bulbous, yellow to 
11 grit brown hypha extendrnq from suspensor cell to the spore wall. Soil 
borne vesicles borne it, cluster (4-12 spores), light brown, spore wall 
knobby , I r egol ar ).yqospor e h ,c-a wor t y projection around the spore 
when young an d turnPa to tucose ough spore wall when mature. Tnree 
I yers of spore wall, ,Luter layer I U, 'riddle U and inner layer I Al, 
outer layer wall was rough. ;Figure 4) 

SpecIes (to 4. 

Figure 4. 61t a spfora sp. A. Soil borne 
vesicle(v) D. Young azygospore
 

(a) with worty projection (wp) wall. C. (ature azygospore
 
(a) with rough wall and bulbous suspeosor - like cell (s) D. 
Three la ers of spore wall (arrows) E. High magnification 

of the trree layers of wall (arrows) showing the rough outer 

Iayer. 



OCCURRENCE OF HYPERPARASITISM ON SPORES OF ENTROPHOSPORA
 

Occurrence of byperparasitism of Entrophospora no 1. and 
Entrophospora no 3. were observed (Figure 5). Hyperparasitic fungi that 
infected those two species of Entrophospora were the same and identified 
as Glomus. rhis species of 
Glomus was similar to Glomus YS. described by
 
Koske (1984)
 

Species no. 5
 

Figure 5. Occurrence of nyper Far asi t1sin, A. Mature azygospore of
 
E_ntrp~ psosg ru I. with chlamydospores (c) of Glomus sp.
 
inside D. Mature 
 azygosore with Entrophospora no 3. with
 
chl amydospor es (c) 
of GIomus sp. inside. C. Chlamydospores
 
(c) of GI(,_us sp. were formed around 
 the spor: of 
Entrop !!osLrar f, '. V. High magnification of chlamydosporesw 


(c) of GFioTus -p. with subtending hypha (sh).
 



The 	 discovery of hyperparasitiss of VA mycorrhizal fungi is
 
considerpd to be of significant because its potential implication in
 
future inoculant production. Hyperparasitism will make it even more
 
difficult to prepare VA mycorrhi-al fungi inoculant of high (pure)
 
quality. The fact that the hyperparasitism was shown to be involved with
 
non-fastidious species such as these belong to genus Glomus posses another 
major constraint to the development of in v.tro production of VA 
mycorrhizal fungi. 
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Introducti oIn
 

ycr rzaI a ug baic saat p it 
1"', ot pr opaga t sd ariona pntc a na be 5a a 


ec_, aot cuI l rescfor troMi er id anaIdW atru .90,1
 
I iec, t n Was howL er cons5 ra i red b roat t hi c eIn iIn g and glInificat i I
 

a5s l as5, b lII~i ted ,farma t o~Inc)f ate!7a oosFrheralr ,
 

On' the other, ,hand ,Aorobacteritfm i s no4n an onoei g

and~caInnc,opIasLi ca 111y r anE rm-clIs''frnkinJsofpIaIntsEj_ iIn to
 
~tufij-c elIs. ArobaicteriuLm -i nduced tomaun bermvdand "CulturedoL ca 

i,n i t r thr continue i Ind c
~fo they~lcan t o Qrc)w lesi ( 

'I t herfo'reeprposed t use Aorobacterium and­anuc 

I e otte f Irmati On in selected plants and to devlelap bacteri 

free~f ast-growiIng (tUmaur) root c 1 li Ies sui t'able 'for mycarrhizal( ~ ­

a s sc
n0
ia t ion, with useful .YPV'mycorrhizal fungi 'The~ Lwo-memb'er~ 

~i.~j~root l fnus clue sse coul d subsequentl y be usedj t~nicrh 


propagate, aseptical ly, VA mycorrhizalfungi iIn
o c ua:
 

Nteri! al and Method 

DBa Cul turecter ialI 


Agrobacterium tumnefaci eis ATCC t95 and AQ__o__a_____r__uI 
'rhizoenes ATCC 15834 were. obtainedfrLm the~ American TypeCltr

Co Ietion U.S through the Bangkok Mi robi l Iogical Resource Ceniter', 

fb~I~ at IsitLute +of Scienti fic and TechnoloilAsi Thit 

R~esearch Bangkok, ThaiIand. The C U 1t Ure were ,m'intained o In P ~t~n
 
agar';med ium under refrig'eation, smmllun
I aspeprdbyssen~


~cel Is, rri a 48-hour sl ant cultuire'in as~ amount dTtle ae-~
 

to ob tojabt m I~
 In approx[mately 10,cel Is pe 

VYAmvco'rrhi )al funoi-+ ­

~+~+~, Glomus fasciculattis I.UMD 86'05 was isolated from saY1s in the 
1'+egume feld and . shown to i nfec t mung bean and pot-ato iIn pot cult~K~Lure 

(Progress Report No. :3). 
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'IteeY 0f tes 1. t.ns o rhls'a 9,e f ec~tion 
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s roaatinn 'of Ri -induced root cul tu res 

~ ~ Seri al transipaaton of Ri-nue'ot of carrot, potato 
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pea showed dege'atiun o f~< g~ row 

%Transplantimn g of tumour roots, after oacterial dcnaiati 
by u~siec c,)rbenicfil incontiig meim -a~ms
 

successful if on ypau-and'with'the tw~oe sytm. f ptt. n 
'cottmrel lines of peanIut, potato and ~rrot c8uId b and '4 

Table 1~-3 show growth respo'rs'es of Fi-induced root' cultures 'h~­
r a ns Ionttimugban ean an ,sugar~ pea respecti vely. Figure' 

3.sosser ies, of transplanted Ri-inddced root culture~ of peanut' 

P pinmcorr hi zaI i nf ection of A.- rhizogernes-induced root cul tures 

Potato tumour root, cultures, with extensive branching and r ao~Ppp 

hir formation ',ere used, ini t-aly to develop the two~member (root-V 
ycrh aIfungus) culIt ur,- 'sy tem. It was'foud tht-A rhi- QenCs 

per
t eds root sucp e, shs to'mycorrhizal asscationi--~ 
th ~tfnuiGou.fasciculatus (Figure 4)~ p 
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Figure 3. Series of transplanted Ri-induced root culture 3f peanut 



Li_~ __4 Terct-V my rt aIfnu ytmo oaoadGIou 

i a c IC L( IE,t L sh o i n e s i I e for fria tio rro 

.Ai7 

T rwhrsos fR-nucdro utr fmn er e 

E? r at i n. I t r n s I an t 411 

<A- ~A- - - ----- ---- ---- -- ---- A 

~ cu ti u N-w n hneinwtwigtpe. 

(gram) A.IasoftaslatU afe 

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

2. 88 

2~l 0471 8 

0 04 1 0 

4AA 0 2A~ 5 5 

5 0 1 

A~~vrg 2. 53 A I AAA 

A - - - - ­ - - - - ­ - - - - - - ­ -- A - - - - - - - -­ - - - - - - - - ­

tv~*~A 

h A4 A_ 



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

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

Tabl e 2. Growth response o1f Ri-- ndued rot culture of peanut af ter 
I. trar, pl a ntat i on, 

Culture .o. nrlti a 1hL Change i-ret wight per gra e, 
qr af) .fter L da ys of transpl rotation 

02 8 

average 3!) 78 

Gr owth 


Feri a trAnaIntat ion.
 

Tab Ie G. r esonse -II LdLc ed root Culture of sugar pea af ter 

itu ; NO. i I aIi q4h t Change in wec weight per qra after 
' Cla~} da,:,5 of trar sp afitation.0150 

S.42 ') , 282 

4.51 0.96 
4 0.76 0.0"5 

5 .,45 ).38 

average 0.65 

ItL 
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