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SUM~Ii\RY 

The pnXilKlioll pott'l\lial of"lhn'(' arhll~n llar rnycorrhi;r.al r\lIi~i (A ~it I'; , I\~·I-I O()4 ((;frlllllJ.I i"lraradirrJ), AM­

1209 (mix('d indigt'llous AM I') and A~I-12t)7 (~1 )'cori~t" ,'oI1111wl'( 'i;11 inocula). W(T" (~X'll11iIlCd $C'parallcly 
ill 'hilT fLIt'1 iOIl " /I{II'ms (1'01I1-hasn.l. soil·based alld llliXllll'l' or rools + soil) at ·HI . GU. HO alld 105 days ill 
I":lis('d becis. TIl(' Ih'ds wc'n' ;lI11l'IHlnl wilh ol').~"ni~· rnattt']" to d(:wlop n'g-n'SSi()l1 (''Illations for pl-C'dicling' 
optimal :\\1 prOdU('lioll vis-;·'-"j:-; tim(' n·qlliJ'nl lil!' pill'ticubl" inonr!;l tI ~ing infectiolls propag-ules (lP) as 
lhe.' illdq)l'IHklll , ·ari<thlc. Tht' I P produnioll obsCIYt'd ill tilt' sysh:11I was found to ''(try among the dincrcill 

ilHX"ula llsnl. :\\'1 - 11)(1-1- and :\~t-I:Wj PI'I,<lu("('(1 signilkantly higll(·r propa~uk ('OUl1t~ ill root or soil­
hls(·d s;ullpk;! illld il mixtun· of hoth at 10:1 d;tys ' IS nl111pan·d III :\M-120!1. Ha~t..-d 011 t' ...·o-way :\;'\OVA, 
irn'."'p('Cti,·c,' of lil11(" , A~l-IOOI (r(lo t/soil-i>as{'d ) pwc,lu("('o a signilit·antly Iarl.{t'r llumhlT or propilgulcs, 

,,'h('n';,s pwpa~'1.lks ill dlt.: nudc ill')!,:ululll (root'" + soi l) of alllhn:t' IJlo('ub WITt..' lIot si"!!,nificantJy diO«"rcnl. 

On Ihe olhe,.' 1" hand, irn'spt'Cli\"(" of :\\11,: significantly 1l1On- pmp;lgult..,;o;. (ill all ((Iflns) were obst..-r\'cd at 

105 days. S imilarly, irrcspcrti,'" oftinw, Al\'l-11U).1 pnlducnt Si,C,llifil'illltly Ili~llt"r rOol l:uhllli7.al irm (\tCP, 
mycorrhizal ("Okllliz;uion PI'I"('I'lllag,') in all tlm'(: I(mns (roots : fi!),q:)r~,;,; soil: :?·t.:l'2: ~oil + roots: 5H,03%), 

The ~ICP ill n..,HS was iIlCrt-il!;c"d )i.i~llilicantly witli linl(" ofllluiliplinuion. HO\\'t.."\"('r, there w:t :-; not mudl 

impro" ('I\lC' llt in tht..' 1\lCP of soi l or in soil + ro{Jl:i li'aniolls heyolld UO days. FurthtT, pl"cdi(linll o r the 

1l1llnbC'r of 1 P ror the three.: A\f illonlla \,"as mathematically dl~ ri\'t..'d sl~ p(trat<:ly from thc MiISchc:dish-Bray 
equation (1' = Q - b"exp (. d)), B"sl~d 011 tll(' maxilllulll yield or pruptigull'S or the Lhn'c inocula observed 

and ril.tcd into t~qllali()Tl:;, rl)(H-i>a;o;.ed :\\t -IO{)4 ;"111<1 A~1-12()q inonlla ' .....('n· found to ht..' mor(- cfficicll1 ill 

producing pmpagl.llclj ill G:> d<1Y:;: a;o;. COlllpilrc,'c\ 10 A~'[-I :2()7 I which produ('t.,'d propa~l c: s in 76 days. \ Vhile 

compa ring 111(' o"t..'r,,11 comhinations..\ ,\1-1 otH ami /\1\1-1209 inunlla llSc.: d t..-itht..:r as rOOIS, soil ur a T11Lxture 

vfiJvtiJ .ulli iJ,l\ 'r gn'i\H.T polt-'lIial in p1"l)d'J("i.,~ /II"n~ prnp;l ;'; '. I1I '~ ill th'.' " h n!"l'-~l ( r:~ 11 ofli mc, \'·hiic laking 

into accoullt th l' r~diCll~d values of :\\ 1-120:' (Tud!' inoculum , about J 2 lP g-I substrate can be achieved 

in 72 day'S. Tht.'rcf(lfc. ira 1~lrl1l('l' U~t':;' c rude inocula (ha"ing zero lime IP ofahoul 0,8/g suhst rate) of Al\·l 

1209, a total productio n of ahvu( 12_12 millioll IP/rn:' ("£til he achicn:d in 72 dars, Thesc can be used for 

on-farm prt.."lduC'lion . 

IN TRODUCTION 

Arbuscular mycorrhizal fungi (AMF) are mutualistic symbiotic soil fungi colonizing 
roots ofmost crop plants. These fungi are mainly responsible for phosphorus (P) uplake 
and have pro\'en potenlial to enhance growth, water relations and disease resistance 
(Smilh and Read, 1997). There arc many reports dealing with the nutritional benefits 
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that plants derive from mycorrhizal associations (Douds and Reider, 2003; Sharma 
and Adholeya, 2000, 2004). 

Since AMF arc obligatc symbionts, they require host plants to sporulate and 
must colonize roots to complete their life cycles. Currently, AMF arc produccd by 
various nH'thod, ' likc Illonoxl'nic /ill l'ilro culture (Fortin fl al. 20(2), conventional 

pot culturing/grecnhouse (Saito and l\'larumoto, 2002), thc ael'Oponic system and 
Ilutrient film techniques (H ung and Sylvia, 1988). Traditionally, an inocululll orAM F is 
produced in pot cultun's using suitable trap plants and substrate alllcnded with organic 
malleI' {Baby and Manibhushanrao, 1996; Gaur and AdhoJeya 2000). However, Ihe 
most suitable and cost-eflcctive mcthod of inoculum production is often a soil- or 
sand-based system in which inoc ula can be produced on site (oll-rarm) so the brIll!'r 
is IlOt required to pay the cost lor isolation, mass culturing and transportation or the 
inoculum. The on-farm production of AI\IF is simple since it involves the indigenous 
/\.MF already ad,lpted to that site/environment and increases the acceptability LG 

farmers (Douds el al. 2005, 2006). In !he on-farm systelll, AMF inoculation can be 
efliciently achieved by vegetable farmers while growing seedlings at the same site lor 
later transplant to the field (Douds el al. 200B). Arbuscular mycorrhizal fungi can 
be simultaneously produced in the same nursery beds (Douds and Reider, 2003). 
Thus, this system would be most appropriate for plant improvement programmes 
that involve a transplantation phase. On-farm production of AM inocula appears 
promising as up to 5000 I soil inocula can be produced from a 25 m 2 plot (Sieverding, 
1991). Trap nlants such as maize, sorghum and bahia grass have been suggested as 
suitable hosts for inoculum production (Douds el al. 2000). Rao and Tarafdar (1999) 
demonstrated enhanced AMF fungus production in soil-solaril:ed plots. They indicated 
the possibility of adopting the soil solarization method for large-scale multiplication 
of AMF by nursery/farm managers. So far, in all the on-farm/field production trials 
(Douds el al. 2006 , 2008; Gaur el al. 2000; Sieverding, 1991), either starter culture 
in the form of spores, crude inoculum (soil-based containing hyphae :md infected 
root bits) or pre-colonized nursery plants were used, or plants were left uninoculated. 
Hn".",,\'(' r O::: I11rl;(' o;;: :1,'" n("r('~,"'H'" '"'" hr,,,' ''"' <::' t 'ln~'\rrl; ?1"' ,h ,.. lin., ..... r("()ll;l-,,rl tn "rhi('\'(' 

potential yield of propagules of a particular inoculum to be used as starter culture. 
The aim of the present work was to compare three AM inocula on the formation 

ofinfectiotls propagules (IP) in dilkrelll fractions of inocula and to de\'e!op prediction 
equations for producing maximum propagules in the shortest span of time under on­
farm conditions in a marginally sandy loam Alfisol amended with farmyard manure 
(FYM). 

~[ATERL\J.S A"'D METHODS 

Experimenwl soil 
The soil used for on-farm production of AMP was sandy loam (0- 30 em depth) 

Hyperthermic Typic Haplustalf colkcted from a wasteland site in a scmi-arid area 
located at Gual Pahari, Haryana, India (lal. 28° 35'N; long. 77° 12') at 255 m amsl. 
The soil samples collected at random from the site . were air-dried, crushed, passed 

O,,;/i/rlll /Imdurtitm IJ/AMjilllgi 5:,1 

through a 5-mm mesh sieve, and analysed lelr dWlllical pl1lpcrties (pl-l: 7.+2; electrical 
conductivity (EC): 0 . 14 dS/Ill; organic carhon (C): 0.31 %; nitrogen (N): 0.021 %; 
Olsen 1': 3.:{·'\- pplll) . The AI\IF spon' dcnsity was 3.bO spores/lOg soil. The soil pH 
and electrical conductivity WITI' 11l('aslilTlI (in a I :2.5 soil to water suspension) usinf( 
a digital pH and EC Illeter. Availahl,' I' in the soil was determined by c:o;traction 
with sodiulII bicarbonatt' li)r :{() l1lilllil"S ( )Is('n rllIl.· i 954). Organic C was cstillJau·d 
caloril11etrically (Dalla fl al. Ilj(j~). 

AAI {imr:lls il/omlwlI 

Thrce AI\IF inocuht \,'cn' used: a mixed 1\1\1 J! (A1\[-1 :209) cOIIl<lining natiw 
(;IOIIIIIS, (;(!!,ll.IjJOrG and SCIIIJ'/lo.lj)(}/'(/ sJlJl. (in the proportions GO'X. , 30% and 10%, 
respectiVl'ly); one ('xotic origin isolat,· or (;lolllllS il/lmmllia.1 (Atd-I 0(4) (DA()!'.[ 18 I G02, 
Biosystl'lll;tties R('s"arcit Cenlre, Ottawa, Can;tda) and 'lI](, cOlllmercial A~I inocululIl 
G. ill/mrmlires (1\1\1-1207) (J\'IYl'orise; Pn'lllicr ·11·ell., RiviiT('-du-Loup, Quebec , 
Canada). The culturcs were obtain('d from the Cl'ntre lill' Mycorrhizal Culturl' 
Colil'rtion or The En('rg), and R('sllun:es Institute. Th('sl' cultures were initially 
multiplied on carrots in earthen pots (35 kg capacity) containing sterilized sandy 
loam soil and FYJ\l (10: I) and used as starln cultures lor on-I:(I'\11 production. 

Pre/Hlralioll I!/I/llnn:)' /Jedr, AIH jill/glls illomlfllioll IIlId 1'.\jH'riJllmlal s!'I-u/! 

:\ nursery area of 1.2111 x 9.0 III was seiccted It)r Illultiplication of the diflcrcllt AM 
isolates. The \'Cgctation/weeds \\'CIT removed <lnclthe soil was ploughed to get a finl' 
tilth ..\ soil mixture ('20: I: I; soil: sand: FYM (FYI\I, chemical and nutrient status: pH: 
7.6; EC: 3.8'2 dS/m; total N: 0.95%; organic C: 4.'22'X,; available P: 14.6 mg/kg)) was 
prepared and stlTilizcd by cOH'ring the an'a with whitl' translu ce nt polyethylene sheets 
(200 \-lthick). Raised beds of GO em x 60 cm x 20 CIll and scparated by a distance of 
GO C111 were prepared. Each bed was inoculated with a single Al\l fungus inoculum. 
About 5 kg or soil-based inocululll containing 12.5 inlCctious propagulcs (11') /g 
_~'-':J.H ' <ll~ ~.H UI H . I I.. U:l U I \. Illl1~l;pEl'd ill puts) \vas nlixC'd in ~" ach bed. S('cds e f (~ar~ ·()t 

(Dll/um carola) , procured frlllll til(' :\'SC s('cds sale counter, Indian Agricultural Research 
Institute, New Delhi, India, \\'CIT sterilized witll 10% H 20 2 and sown directly in 
furrows in each bed. The beds \\'l' rl' laid out in a completely randomized design 
with three replicates for each combination/isolate. The beds w~re irrigated at regular 
interyals. 

l \feasuremenls and slalislical analyses 

Core samples (soil and roots) were drawn from a quarter of the bed a t 40, 60, 
80 and 105 days after sowing. Samples from cach bed were processed, and the rOOl 
colonization and IP fmm mots, soil and soil- roots mixture were examined. The root 
length colonil:ation (mycorrhizal colonization percentage, MCP) was measured after 
clearing and staining (Phillips and Hayman 1970). Assessment ofcolonization in roots 
(including fine roots of soil Iractions) of all frac tions was done by thc method of 
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Bicrmann and Lindermann (1913 I). The infectivity potential in terms of IlIllllber of II' 
was dctermined by the Illcthod of Gaur tI III. (1991l). 

To determine the produl'lioll of propaguil's fi'om the thr!'e 1\1\IF inocula, 11' 
production (maximum) was correlaled with days of fIlultiplicalion \Ising a fIlodifi!'d 
Mitschcrlish-Bray non-linear r!,gression !'qualion (l'aYlon d al. I~HI~)) (J" = a . b'cxp 
(-cD) where J) is Ihe tillle of multiplication (days) or th!' l"OlT!'spllllding tilll(' lIf 
multiplication (days), (is tlll~ ITspons!' ClIl"YatlllT or slope paranwllT, II is thl' lllaxifllulll 
propagules produnion and b is tiI!' difkr!'nc!' ilClwl'I'n a and till' I I' at a panicular tilile 
reflccting the responsivt'ness of that tilllt'. TIll' oilsl'l'vcd dala was analysed using thc 
analysis of variance (SAS Inslilull' lilt'. , 19~; 1 ) in two way I\NOVA f;lClOrial f;lshion. 
The \cast signifICant difTen~lll,(,s wen: calculated to cOllipare the tn'atnll'nt nll',IIIS using 
Costat statistical software (Cohort Berkeley, CA, USA). 

R I': S LJ LTS ,\1\ D DISC lISS I () N 

The study revealed that AMF produclion was enhanced many fold over the initial 
inoculum in a sandy-loam Alfisol under tropical conditions. This confirms the work 
of Mosse and Hayman (1971), which shows that the endomycorrhizal fungi arc not 
host specific. The IP of all three AMF tested were found to vary with 1\1\,1 type and 
time of hal>lesl. 

The number of IP in G. illtmradi(fS (AM-I 004) analysed in the eXJlITiment 
consistently increased as compared to propagules observed in indigenous (I\M-1209) 
inocula. However, based on the prediction equations, inocula A1\1-1209 was found 
at par with AM-1004. At 80 days, the propagu1e count (245.4 1 IP/g roots) was 
significantly higher in AM-I 004 roots. Although, AM-1207 showed higher propagule 
counts in roots at 105 days the dirrerence was non-significant Crable I). Similar 
n:sponses were observed in other fractions orAM- 1004 inocula (soil and soil + roots). 
However, Ir production in soi l + roots or AM-1209 (mixed indigenous AMF) was 
more than other fractions of the same inoculum. 

::".,,,: , ,.. : .. ~ • "'J ~,~ , :,,: . ;:~ ~ : :::::\ :; : ~ , :rr2spcctive of tim e, AM-I 004 root fractions 
showed significantly higher IP and per cent root length colonization (MCP) (Tabb I 
and 2). Irrespective of AM inoculum , significantly higher lP and MCr were observed 
at 105 days. A similar trend was obser\'ed in soil fractions. In the soil + roots fraction, 
irrespective of the type of inoculum, IP production and MCr increased significantly 
over time but were similar when compared to lhe AM inocula (irrespective of time). 
The MCP in roots and mixture of soil + roots fractions beyond 80 days for all AMF 
inocula did not increase significantly (Table 2). 

On the other hand, ~ICP in soi l (i-actions ofall inocula (except AM-1207) increased 
linearly with time. The Mer in the soil fraction of Arvi-1207 did not increase beyond 
80 days. The variation in II' production could not explained by MCP (Brundrett e/ at. 
I 999a). The MCP value for a single species of AMF on a host plant is not necessa rily 
correlated with the spore number on the same host (Gazey et at. 1992). Sporulation 
may be further influenced by the presence ofother species. Thus, in the present study, 

'\ 

G. intraradices (Mi-I 004, AM-1207), despite its exotic origin produced higher lIumbers 

~ 

()1I :/f/711/ jlmduclum q[AMjimgi 

"Ii,hll' I. Production c)fil·.r('Clioll~ prnpCl",rult·s ((jI ",-I .'lul'~tral(,) ortlul"e AM inocula gro\\'11 on carmI undcr 

(m-rann rOIHliliollS. 

11M j"on.luI1I1 
I lIonillllllltH'I1l~ Days f1flllllltiplic";uiull AM·IO(H 11M· 1109 MI·1107 Mr"" 

Rnllt-rr;It"litlll ·10 ,10, HI! 15.:lG~ 39.G-V :is.03r1 
(j() 103.72r :)~).13( HI·I.·II ,­ B'U)I\( 
IIlI 2~~L'1 I n 711.40d 197.0 1b I 73.(iOd 

I():\ 1'HiAln ~lIl.nr 2:)2.~)fla 19'1.11n 
'~Ic;1I1 1!lH.9tn ()~).4<k HIUlh 
I.S Il ((I.O~. ) 0'''' way A!\()VA 9.27 

1\"0 Wity !\NOVJ\ (AM inocu la) 4.!i :i 
(day,) ;).:t=J 

Jll ln'ae 'lion dl(TIS (days x t\~·1 inr)('ula)"· 
Soil-Ji':Ic"ti"1l ·10 2.211.' 1.IRcd 1.59d 2.01d 

(iO :l.SOn 1.73r Vi·l,- :l.mr 
lIO :l.fi i\a V)9b 4.IBb 'l.(i:ib 

10:> 0.li7n :l.8Rb S.7ia ".IOn 
.\I.-all 1.77(/ :J.n,- 3.:)9h 
I_'i ll (lUI:;) 011,' way AN( >VA O.G ', 

two way ,'NOVA (:\M inocula) 0.3:i 
(dOl,',,) 0.37 

11lIn;u·t ion entTIS (days x t\~f inocuht)· ... 
RtXJIS + soil 4() 0.2(if.~ G.Hif 4.oGg 5Ald 

GO Il.Olri g.ISrd i.G:id, 8.26c 
80 IO.72hc IO.41br 9.RGbr 10.33h 

lOS 1-I.22n 10.99b 14.60n 1:l.27n 
~1c::all 9 . .15a 9.24. 9.IG. 
1.';1) (0.00) 011< ""y ANOVA !A7 

two way ANOVA (AM- inocula) O.iJ 
(days) 0.85 

11l1 ('nH: tiol1 l'Ili.TIS (days x AM inocula)··· 

tThc mean!> are ilwrag(' of thrct.' n~plit'atif)ns ; Inl"ans I(IlIowco by seune- letter did not diner signific:allliy by 
DUllt Oalls tlluhipk range tcst (jJ = 0 ,(5). 
LI..)Il. leasl s i~nillc;IIH dinc:n'IHT by ;\ ~()\'A. 

...· Sigllificant al Y~Q 1("\'(' 1. 

oOP than indigenous inocula. This could be due to continuous multiplication ofAMF 
in indigenous subst rate to which G. illtmradices is well adapted. This may also be due 
to the sporulation pattern of G. inlmmdices (Gaur el at. 1998), in which a root-based 
inocu lum is superior to soil-based inoculum. 

The appreciable increase in IP number in root fractions could be due to a more rapid 
dn'elopment of the symbiosis than for other forms of inoculum (Abbott and Robson, 
1981; Biermann and Lindermann, 1983). Several authors have demonstrated reliable ' 
methods to produce colonized roots for usc as an inoculum (Menge, 1983; Plenchette 
el at. 1982). 

Interestingl); all three isolates tested under nursery conditions produced high 
le"els of IP in root fractions in a short span of time. In contrast to the above, the · 
prediction equations (Mitscherlish-Bray analysis) showed a distinct profile (Figure I). 
Root fractions ofAM-1004 and AM-1209 were found to be more efficient in producing 
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Tablt· '1.. Pnn'lIt"~t' IHtll 1('II~lh coloniz('d by IhlTt' Aj\IIi.II1~al inocula in c;trl'ul RI'OWII 1Intll'l" oll-lilrlll 

CtJIHliti.1I1S. 

luc)t 'ullllH Ijlrl1l~ 

){jlj)l-fi' ,IC"litlll 

Sc,il-fi-at'tlcJIl 

Root", + soil 

I ) ;t ys (If 1II1IItiplit';ltillll ,\M-IOII-! 
AM illoC'lIbt 

,\M-120!1 

·111 
liO 

lUI 

IW, 

·11I.llIr 
:) 7Jibd 

'Ii.lllk 
B~I . I I fI 

~lt'alJ ( i:)'~ . :{tJ 

1.~1l (11.11 '» 0",' ,,"av A:>;( )\',\ 

Iwo way :\;'\;( )\ ':\ (";\1 illot'tlla) 

«bys) 
11I [n-anioli dliTbi (days x ,,~t ituwular­

·111 Iii.:;:!", 
lill '21.(i(i(d 
1111 1(i.HHb ( 

III:, :l2.Hb 

;\1"a" ~ · I. :l1" 
1_~1l (1I .1I'i ) ""'. way AI\'( lV,.\ 

lWII way A:\OVA ("~ t inocula) 

(days ) 

11I1t'ranioli dl('('1:'; (days x ,\M in(w:ul"r·· 

~lt'al1 

·111 :12.li·l{ 
(iO ·\lUiOd 

1111 bll.1.Jb.­
IW) nVi4" 

51\.O:ln 
LSIl (0.0'») OIl<' way A:\OVA 

two Wily :\;'\'0"""\ (!\~I inocula) 
(day,) 

11l1t.' ranioll dTtTIS (days x Ai\1 inocular· 

:111.2 1/ 
: i~l.qqr 

7~Ui(ih( 

llli.lIlI" " 
:)!),IHh 

12.2·I,{ 
111.:l:lrl 

211.!1H" 
:l2.""b 
2().!)~k 

22.Mg 
40.111.. 

n.2lk 
1II).IO"b 
S:1.7Gb 

:\~1 - 12n7 

'n'J:l1 
H.:11, 
7:l .t i/il" 
Wl.~Uflh 

;)f •. 71 h 

/;.~ut 

:I.-I!I 
.!.IJ:l 

In.:!:ij 
211.1.Jh 
:lB.4(i" 
·11 . lIln 

1!I.n" 
;).2·1 
Vi~ 

:l.Il:! 

20.H~.~ 

:IG. 14t{ 
7-1.2·1/1<" 
B(i.I·\" 
S·J.:Hh 

6.GO 
:UO 
:1.8 1 

t\1co ;Ul 

:11.·11 tI 
'17 .:12.­
71 i. : ~~Ih 

117.:10" 

1:1 .!Hid 
n.71( 
11\. 711" 
];l.(iHh 

2;).:l7d 
,~ 1.59( 

71.:;11" 
B2 .%n 

tThc means an' "\'t'rage..· of Ihrct· I'q)liralions: llll'ans I()llowc.:d by S<lll1t' lelln did l10t difli:r sig-llifil'alllly 
by Dunc·\Ils multiple range It'S' V, = n.o:>;. 
I.S) , It'ast significant diITtOrenCl' hy AN()\':\. 

•• and ... significant <'1 ~,!t) ;\tId 1% It-\'d rt's p('nin~I): 

higher propagulc counts (90% of maximum IP in roots in 65 days) than Al\'I-1207 
(commercial inocula; 90% or maximum IP in roots in 76 days). Similarly, in soi l 
and root.; + soil fractions, AIVI-1209 (indigcnously mixed AM) was found to be more 
efficient in producing higher 11' than AM-I 004 and AM-1207. ~ased on prediction 
equations derived for all inoculum fractions (Figure I), it was obscl>lcd that indigenous 
AM-1209 would be expected to be a better candidate in terms of sustaining higher 
production of MIF than AM-1207 which was othenvise found superior on the basis 
of observed IP values in the experiment (Table I). While taking into account the 
predicted values of A.M-1209 crude inoculum, about 12 IP g-I substrate can be 
achieved in 72 days. Therefore, if a farm er uses crude inocula (with start time IP of 
about 0.8/g substrate) ofA1:I 1209, a total production of about 12.12 million IP m-3 

can be achieved in 72 days. 

On:form productiol/ r!IAMJungi 

G. Intreradlcea root-fractions. y. 246.41-12151.43 'exp (~.096'O);R'= 0.80 
Mi~ed IndganousAMFroot-fractions, Y .246.41-1525.38'exp (-<).064'O);~" 0.68 
Mycorisecommerdal root-fractions. y. 246.4 -11964.51'exp (-0.061'0); R'=0.84 
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Figur(O I. Relationship bl'l\\'c~'n the infeclious pJ'opagulcs (IP) of roots ( I a), soil (1 b) and mixlure of both ( I c) fr;l(tions 
ofthrc(' .'\;\(F imx:ula and thl" multiplication time.' (days). Time for producing ma..ximum IP for all three rra c,ion~ were 

math(:matically dcri\'cd from Ihe ,Mitschcrlish ("qlJ4tlion (set: .Materials and ~I(oth<xis) fiued 10 plot:-: ofille II' production 

and thl' lime of multiplicat ion (days) for all fracti ons 
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In conclusion, G, intraradicts (AM-I 004). rool based, and the indigenolls mixtur(, 
(AM-I 209), as crude illocululll. call be used as starter cultures (()J' oil-farm prodUrlion 
of lhese AM fungal inocula , 

A(kll()wl,~d!!.rlllfllL\·, TIll' aUlhors wish 10 acknowlnlg-(' tlH' IkpartllH'lll or 
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would like to lhank ])1' R , K , Pachallri, ])ireclOr-(;(,Ill'ral , The EIH'rg-y and Resolln'('s 
Inslilute, /lll' providing inli'astrllctural I;\(' ililit's to carry out the projcct. 'Il'chnical 
assislann~ (i-om tvlr Kanchan Kumar and t\ II' Hel Ram in conducl ing lhl' l'XplTillll'nts 
and suhscquent analyses work is also duly acknowledged , 
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