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INTRODUCTION

Plants belonging to Chucdgerae and Chenopodiaceae families cannot deve-
lop vesicular-arbuscular (VA) infection in their roots (GERDLMANN, 1968).
In some instances failure to infect these plants appreciably has been attri-
buted to root exudates which inhibited the VA infection in a plant that is
normally mycorrhizal (HAYHAN ¢t af., 1975; IQBAL and QURESHI, 1976). Howe-
ver, some infection in non-host plants when grown together with host plants
have béen observed (HIRRELL e% al., 1978; OCALPO ei al., 1980) and non-host
pre-crop did not depress root infection of host plants (OCANHPO and HAYMAN,
1981) . On the other hand, root exudates of non-host plants did not affect
the percentage of gernination of GlLomus geosporum spores (OCMIPO and ALCCMN,
1980) . These findings indicate that the lack of VA infection 1n non-host
plants does not involve exudation of toxic substance (HAYMAN, 1983).

The presence of many aborted entry points suggests that the barriers to my-
corrhizal infection in non-host plants are intrinsic and nore probably re-
lated to physiological characterisrtics for the root cortex or epidermis
than to any conpounds that night be released in root exudates (OCAIPO el
al., 1980). Because of that, the effect of root extracts of Caucdgerae on
VA mycorrhizal infection and spobre germination has been studied.

MATERTAL AND METHODS

Experiment 1

The experinent was carried ovut in open pots of sterilized sand-vermicu-
lite (1:1 v/v) or steaned soil (BAREA ei al., 1930). Alfalfa (Meddicago sa-
tlva cv. Aragon) was the test plant. The s0il was mixed with sterile sand
(1:1 v/v), and inoculated with soil from stock plant cultures of GLomuws
agsseae, which contained spores, myceliun and infected root fragments, at
the rate of 5 ¢ soil inoculum mixed with 5 g sand per 75 mn pots. The sand-
-verniculite pots were inoculated with 10 sporocarps of the sane G. nosseae
1sotype. The alfalfa seedlings were also inoculated with the strain 203 of
Phizobdwa melilotl 1solated in this laboratory. Dlants were grown in a
glasshouse at 19-252 C. Planls were walcred from below and given Long Ash-
ton nutrient solution (HEWITT, 1952) Lacking nilrogen and phosphate for the
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snll)l pots. The sand-vermicnlite polby were given 1/2 strength plus 50 g/l
of phosphate of the sanme putrient =solution.
Ten replicate pots o! cach freatnent 'were prepared. When alfalfa test plants

were two-weeks-old the root extract from maize (lea mays), alfalfa (tedica-
40 sativa cv. Araqgon), radish (Raphajus raphandstwun var. dplastada de Egip
to) and cabbage (Brasscca oferacead ¢v. Brunwick) were added. These plants
were grown in pots of the same steamed soil and inoculated with G. mosseae
endophyte as before. When plants were four-weeks-old, roots were extracted
by grinding in a Waring Blender with 5 g of roots/100 mi of Tris-HCL buffer
(pH = 7, 0.1 11) and filtering the liquid through filter paper (Whatman n°})
and afterwards through a Iillipore filter (0.45 p), Ten ml of root extract
were added to each pot every fortnight during elght weeks. Plants recei-
ving 10 ml of buffer were used as control. After ten weeks, root samples of
each replicate pot were cleared and stained (PHILLIPS and [AYMAN, 1970},
the root infection evaluated by the gridline intersect method (GIOVANNLTTI
and MOSSL, 1980} and the shoot dry matter recorded.

Experinent 2

Alfalfa and cabbage plants were grown in soil-sand pots inoculated with
G. mosseae as in Experiment 1. When plants were eight-weeks-old, roots were
extracted by grinding in a Waring Blender with 6 g of roots/20 ml of Tris-
HCL pbuffer and sterilized by passing the liquid through a Millipore filter
(0.45 p). Twenty f{ive surface-sterilized spores (MOSSE, 1962) were placed
in a sterilized Petri dish with water-agar (1% Difco Bacto Agay) plus 1 ml
of extracts solution or 1 nl of buffer for the controls. Ten replicates
per treatnent were used. letri dishes were incubated at 252 € and the per-

centage of spore gernination was exonined after one and two weeks.
RESULTS
As Table 1 shows, the root extracts of the non-host plants radish and

cabbage inhibit the VA infection i alfalifa plants grown in sand-vermiculi-
te pots but not in soll pots. However, no effect on plant shoot dry weights
was observed in either case.

Table 1. Efject of plant noot exinacts on VA mycowthizal {nfeciion and shoct
duy weights oy alyalya grown in sand-vermiculite and {n s04L pots.

Root extract % root length infection shoot dry welghts (mg)
fror Sand-verniculite ) TSoil Sand-vermiculite Soil
None 22.5 40.5 52.2 164.1
Alfalfa 21.3 44,5 52.8 175.2
Maize 20.0 42.5 57.5 170.3
Radish 1.4 43.4 56.4 153.8
Cabbage 0 34.3 60.5 168.6
L.S.D. 5% 5.8 12 25 40

Each figure is the mean of 10 replicates.

On the other hand, the percentaqge of spore germination was also decreased
significantly by the yoot extract of cabbage (Table 2).
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Tabfe 2. [ffect 0§ plant nooi extracks on e percentage oy geumination of
Glomus mosseae 5pones

Root extracts . % spore gernination after weeks
from 1 2
None 38 53
Alfalfa 47 7
Cabbaqge 9.9 31
L.S.D. 5% 8.5 16

Each figure is the nean for 10 replicates.

DISCUSSTON

Different results explaining the possible cause of the lack of Vi in-
fection in non~host plants have:been obtained. On the one hand, the non-
~host plants inhibited the VA infection of host plants (HAYIAN et al.,1975;
IOBAL and QURESHI, 1976) indicating that the root exudates of the non-host
plants were implicated in thu non-infection of these pilants and in the de-
crease of VA infection in the host plants when they were grown together. On
the other hand, other authors did not find any inhibitory substances produ-
ced by the non-host plants (OCAMPO ¢t al., 1980 ; GLENN et «l.,1985) sug-
gesting that the barrier of the non-host plants to VA infection was more
related to physical characteristics of the root or that it was due to
absence of necessary stimuli for penetration and development of the fungus.

Our results indicate that non-host plants have intrinsic factor/s which
could be implicated in the absence of thie developrent of VA infection in
their roots. Inhibiting factors have been found in the seed coat of the
weak host lupins (IIORLEY and (10SSE, 1976). llowever, the production of toxic
exudates by tne root of non-host plants cannot be discarded. Because, as
could happen with the root exudates, the absence of elfect of root extracts
of the non-host plants on VA infection of alfalfa grown in soil can be re-
lated to the nore effective degradation of inhibiting substances by the
soil rhizosphere nicrocrganisns and/or by absorption site on soll particles
and this effect nay be different in Jdifferent sorls. In fact POWELL (198.

observed that kale pre-cropping decreased clover yield in two soils but not
in  another.
The different species of spores and type of inoculur may have also been in-

plicated in the dilferent results obtained by different authors. Por exan-
ple, no GLGaspora naAqLia entry points, aborted or not, were observed on
cabbage roots 1n presence of lettuce (OCAIIPO e& al., 1980) and Gigaspora
g{gantea did not penetrate brassica roots (GLENN el al., 1985). By cohtrast,
Glonuws jasclewlaius "E.* (OCAPO ei al., 1980}, 6. rnosseae (OCAMPO, 1980;
GLEHN ef al., 1935) penetrated the roots of several Caucdjerac tested. In
our experinent, sand-verniculite pots were inocuidted with sporocarps but
s0il pots were ILnocuiated with soil containing spores, nycelium and infec-
ted root fraquents.

Lxperiments are carried out in order to see 1f non-host plants produce to-
xic exudates and if theivr effrut on VA wnfection of host plants depends )
s0il type ovr the type ol rrcculun, Such substances would be of great inte-

rest in studies on the developnent of VA nycorrhizas. Duture investigation:
are neecded to clucidate the sature of such Inbibltory substances and thelr
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possible exastence in non-host and in weak host plants such as lupins (TRI-
HICK, 1977) and sone wheat cultivars (AZCON and OCANPO, 1980) as well as
thie posslible relationships with the spread of mveorrhizal infection in plant
roots.

inancial support for this study has been obtained from CAICYT Lro |ect N2
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