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Whairenet

Oovnmvenwr of WAR spores in Hevea brasiliensts growing godls and percent colonization in rools of three
variclics (RRIT 105, REIM 600 and OT 1) were studied. Spore population varied (rom 30 o 437 soil and
the oot infection of all the (wee varieties ranged from 70 1o 100 % in both mature and young  planis.
Percent of oot inlection wiz Tound 1w be more by the drought resistant varmeties RRID 105 Mollowed by
RRIM 600 wwd the less drouglvt resistant variety GT-1, Nine differem types of glomalean spores were
recoverea (o e soil samples, including fve from the genus Glovue, three from Acuulospora, one from
Grigagpora and few undelined specics of Sclerocvatiy . The sconning electron microscopic obscrvations of
e nansm cominly occirring spores ol Slomies feecicidmivm revealed smooth will character with numbier
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A mycorrhiza is a muotualisic symbiosis where a fungus
and a colonized plant oot co-exist for long perinds
duning physiological, ccological and reproductive stages
of both partners ( Harley 1989). The most widespread
tvpe of mycorrhiza is that characterized by obligate
formauon of fungal arbuscules in the root corex
Classificanion of the Mycoerhizal fungi is based mainly
on the morphological characters of the spores (Morton
and Benny [990). The most consistent of those features
appears o be related to the developmental functions,
sach as type, number and positions of the spore walls,
events in spore development and permination processes
Moron  1988).These characters remain  structorally
constant even under diverse esvironmental conditions
(Morion 1985, 1990). Hence the pressnt investigation
was camed out 1w wnderstand the presence of the
dominant VAM population in the rhizosphere of thres
imponant commercially grown  vansties of Hewea
Brrasiliersis.

Material and Methods

Isolation of VAM. Soil samples and roots of different
varietics of Hevea brasiliensis were collecied from twa
different plantation sites (sector | & 2}, Sector | with
maiure trees of six years old and sector 2 with less
mature rees of four years old Top soil (up to 13 cm)
and feeder roots from the mature trees from both the
sites of three varieties (RRIT 105, RRIM 600 and G1 1)
were taken, packed in polythene bags and stored in cpld
{=2"C) uill further processing.

Collection of VAM spores. WAM spores were collected
from the soil samples by wet sicving and decanling
method { Gerdemann and Necolson 1963) 5 Kg of soil

sample was homogenized by mizing with 10 L of water

*Crerregponding doihior:
Bemal: bncabu@ gmiil com

and allowed to stand for 2-3 h, afier the soil particles
had setiled down the top water was then passed through
the gigves of pore size marked as BS 200, E5 150, BS
100, BS 30 and B5 60 piled one above other in a order
of decreasing pore size from top to bottom.{ wel sieving
apparaus). The spores were collected from each tier
with the help of a fine brush apd suspended in senle
waler for further observation.

Histopatholegieal analysis. The root specimen were
taken from field and then processed following the
method of Phillips and Hayman [1970) for
histopatholegical observations. The root were cut info
pieces, after washing treated with KOH{10°%), kept in
waler bath for 1hy then 1% HCL was added o neutralize
the alkalimity, The root picces were then washed with
water (afier 30 min) and staining was done by
simmering the roots in cofton Blue: lactophencdd 4] for
=dmin with mild heating. Degres of contrast between
fungal tissues and back ground plant cells was obtauned
pecording fo the duration of storage of tissues. | % HCI
was added to acidify the ussues, as most histological
glains are acidic. The anatomical sudy of rthe roots ol
Hevea brasifiensis for the percent VAM infection was
also conducted, The percentage VAM infection was
caloulated as Follows:

YVAaM infeclion(%) = root segments infecred ! all rool
segments X 100

‘Scanning electron  microscopy of VAM  spores,
Scanning ekectron microscopy of the predomina VA
spores was performed. Samples were prefixed in 2.5 %
glutaraldehyde in 001 M Phosphate buffer, pH 6.8 in
vaccum (Sheity er al 2003}, The samples were coated
with 20 nm godd-palladiom alloy in a sputter coater and
examiped in & JEOQL JSM 5200 Scanning Elcctron
Microscope [Tokyo Japan}
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Result and Discussiomn

Survey of the solls e the rabber prowing region
showed 55 o 9% o myoondwenl inlegtion fn the leede
ronts gnud tlve spwore conmt vanged Trom S0 AT sporesd’ g
duy sl mn all three vanaties (Tabile 1) Higtopothological
statmving o wots colonized with VAM showed vesicles
al arbuscules m the developing stage | Fig. | FGH &
1 Meat of e vesacles fommeed o e cortieal cells
shwvedd e o less paris typie of development . 18 has
| ST L r.-puunl i carlior siedies thar WAM 1]:1."-'|.'|I:I|1I1=llll1|
aml T |1r|,1|;|||-;|||1|1 e influcnced bj‘ Lhe H|Jl.'l.:i'.-‘!'i
mvolved, host plant wisdes  consideration, as well as
edaphie sl environmental  Mctoes and  alse VAM
spocies vary considerably in their efficiency 1o infect
il nMenee plant growth (Carfing med Brown, 1980).
In the present investigntion we found thd the Y ARM
popdation vaded b different variehies of  Mevea
Brugiliensis. Maximuam spore popualation recorded i the
woals abtamed from e chizosphere of drought resistan
variery RRIL 105 (47 spores/g dry sobl) and highest
percentage of  mycorrhized  nfection  among  these
vanches wis 95%. Less toleram varicty GT-1 alse
showed relatively mose nunber of sporelg doy soil.

Some of the fregquenty occuming spores obsarved were

Table 1, AM infecuon and spore distnbution in rubber

growing soils

Varety  Plantation  AM- Root Spore
site® infection{%)  count/LD0g soil

RRIT Sexctor A B3 47

W SecworB 82 42

REMM  Sector A B3 40

o Sector B Bt W

GT | Sector & ] 13
Sector B B2 35

REM 105, RRMM 600 & OT |- Clonal vesdewes of Rubber
*Two different plantation sitss, sectar A & B were chosen. Al

the velues are mean of ten replicabes

Table 2: Distribution of VAM fungal specics in the

rhizosphere of A brasiliensis
AM fungi ‘Rubber varisry
REI REIM GT
150 600
Cilomus fosciculenim " + *
Clomus sicracarpum  + + +
Glomus aggregatim + . +
Glamuy gp 4 - - -
Clomus 5p 5 + * .
Acaulosmora 5ol - + +
Acaulogpora 5p 2 - + +
Acaulpspara sp 3 + + .
_Gigagpora margariia + + +

i+ Present; (=) Absent, All the values are meuan of sen sepli-
cales Specicd mdicalcd were present or gheens imespective af
the age of the plants in kalk the sampling sles
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filemes frscienlatm. Spores oval 1o cllipsoid, pale
yullow juibe heovn, witigsslh hormie '-HI,\I_.']!|I o Frr-llj_'.hl
antl ¢ylindrical hyphae wilh slight thickening al the RS
More han two wall Buyers, outer wall thinner and
brownish yellow ol maliily, spore siee ranges frovm f-

| |_|r||I: FIH.I,JJ.

Ciloinaes iierrcarmom. Spores globose o oval, smoath.
yellowish 1 orange  hrown and  bome  singly o
eylindrical hyphag and hyphal consiriction observed
ihe poimt of atachmenl, spore size 30-55 pm on
iliameier

Clomras agpregaim, Spores globose golden brown
developes singly or Dggrite in groups. Spores wlt_ll Ringle
sublending hyphae ot maturity, |30-150 pr diameler,
spore surface smooth with a wall thickness of an average
of 53-8 um.{Fig | .D ).

Glomns sp 3. Spores globose to oval, golden brown,
smooth, 180- 220 um dinmeter, spore wall brown with
an averuge thickness of 18-20 pm. attuched o wo o
more cylindrical and Brownish sublending hyphae with
the hyphal attachment curved along the spore surface.

Acaulospora sp. 1 Spores plobose and hyaline, smooth,
measuring on average of 40- S0pm in dmmeler,
coamposite wall layer thickness about 2-2.3um, spore
wall hyaline and atlached 1o a hyaline vesicle.

Acanlospora sp. 2, spores globose and are brownish in
colour, diameter ranging from 300-400 pm, surface
oroamentation slightly rough and reticalated a8 seen
under the light microscope, wall layers brownish and
wall thickness measures an average of 20-25 pm,
attached 1o the vesicles.

Cigaspora meargarite. Spores globose to oval and
vellowish brown with an average diameter of 300- 400
um, hyphae with bulbous attachment with 8 base width
of 20- 30 pm showing filiform attachment, spores with
single wall layer.(Fig 1,20

Selerocysiis sp. Wumerous spores arrangsd radially to
form & sporocarp 2060 o 300 pm aze, honey brown in
colour, gach spore has a length of 30- 40 pm and & width
of 10— 30 pm.(Fig 1.E).

YAaM association in M. brasidieasic and their cole in
plant growth are well established {Ikram =t of [1996)
AM fungi in mature ecosysiem are not regularly
correlated with the abundance of VAM root infection
(Moose and Brown, [968), There was no significamt
comrelation between the spore count from the soil and
YAM colonization in the roots in the presemt
mvastigation. [t has been repored that the classificalion
of the members of the order Gloniales is based primarily
of e light microscopy of the wall structure of the
dormant spores (Morion and Benny 1990% In our SEM
study, spores of Glowuws fasciculerem revealed smoath
wall chargcter with number of pits (Figl, K} In a similar
SEM  siudy, warty spore  surface  covering  the
prowberanes of the wall layer of Glomus spinorum was
evident {Hu 2002). Spores of Gloows  spinosim
resemble these of G, aggreganmm (Koske 1985). Under
SEM mnoiore chlamydospores of Clomuis deserticeln
showed smooth wall withowl any omamentation, the
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Figl: (A) Pluntation sie of I, bresiffensis, (b} Light microscopical picture of different types of YAM spores. (C-E)
Light microssopic view (40X) of differeat types of spares abiained T Gigaspore margarite, D Glosues aggresatiom
and B Selerocysiis sp, i F-13 Light PrUCTOSEOPIC VW 100X of the development of arbuseales and vesicles .,:.-i1h-||-|. the
cartical celis, (1) L‘Eh’ |r|||‘.‘|||:-||'.'L1|'.Iil.: vicw of spaones of . feescicalanme (X400 (K SEM of aparres of G, fiscicnluinm
(X 1000) shewing smeth surface and pils.

]
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aftachment was simple and pils or roughness in the spore
will was not observed (MNugarajan and Mohzn 2004)

The results suggesis the namre of VAM diversity found
in the rhizosphere of H. beasiliensis. The occurrence and
distnbution of AM  fungi are affected by the
physicechemical factors of the soil (Selvaraj and
Bhaskaran, 1996} and also on the mutual intecaction of
the exeretion of the hast roots and VAM (Vizrheilig er af
1998). In the present investigation VAM distribution was
found to be varying with the varieties selected. However.
population of Glgmus sp. was found to be predominant
in ufl the three varisties.

References

L'llmi;._ DE and Brown, MFJI9E), Relstive sffect of
vesicular arbuscular mycorrhizal fungi on the grosth and
yicld ol poybean. Soil Science &4 : 517

Grdermann, IW and Micolson, T.H. (1963}, Spare of
mycorthizal endogone extracted from soil by wet sieving
and decanting. Transection of Birich Micological Socien
46: 235-244, '

Harbey, JL. (1989} The significance  of mycomhiza
Mycologiol Revearch 92:129.139,

Hu.l-f.‘_l’.ﬂl:ﬂl}. Clomus apinoswm in the Glomaceoe from
Toiwan. Mycoracen §31:150- |64

Koske, R.E. (1985). Clomps agpregorum emended o diziance

tgon in the Glowus freciculam campler Myralegia
T i9-630.

0

Moron_ | B and Beany, G.L (19900 Revised classification o
artascular mycorrhiza fung) (Zyzomycelest o new order
Glomales, iwo  new  subarders Glonunese and
Giguspariiess, wilh =n  ammendation of  Glomaocae
Mlyoriason 3747 1 -40]

MononJ B, {19881  Tuwesomy of
mycarthizal  fungi  classificanon,
idertification, Mycanacan 12 - 267-324

Magarajan, G, amd  hlghan, M. (30041 Ulirnsiructural
chservations on Glomus desernonde spores. S Mveel PI
FPaihai 34 (3] 437441

wgscular-abuscular
nomenclaure  amd

Philkips. 1.4, and Hayman, D05, { 19700 Improved procedure
for cleaning rood and stasnang parssoec and vesseular
arbuseular mycorrhizal fung for rapid assessment of
infection. Teant Br Mycol Fac 53 148- 161

Selvara). T. and Bhasksran. ©. 19960 Ocoumence amd
diztribueicn of ¥ A-mycorrhizal fung) in sel pollaied wik
papat mill effluent Podlution Beseprch | 3030 197200

Shewry, NP, Kritensen, MLA, Newman, K, Moller, P L ol
Jorgemsens  HLLLA2003)  Associanion  of  hydrogen
perotade with resinction of Seprosa iriici in resistan

wheat. Physiolopical and Molecatar Ploni Putholugy 62
1333

Vierheilig H. Ali-Hug M. Engel-Streiwolf R, Mader I* and
Wiemken A (1998) Stsdies on che ateractional effect ol
reot cxadatcs  on hyphal  prowals of an arbosclar

mycortbizal fungus o soil compariments membme
ayitem B S 200 Ly 117-0404



