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ABSTRACT

An attempt was made to determine the diversit
three medicinal plants viz- Centella asiatica (L.), Bac
different stages of growth in the year 2008. Analysis o

the plants revealed that comparatively higher fungal populations was found in the rhizosphere soil as
compared to non-rhizosphere soil. The physico-chemical properties of the soil samples collected from the
field of the three plants were analyzed. A total of 13 different fungal species belonging to 10 genera were
isolated from the rhizosphere and non-rhizosphere soil of Centella asiatica (L.)and Bacopa monnieri(L.)
(Sandy-loam soil) while 11 different fungal species belonging to 9 genera were isolated from the thizosphere
and non-rhizosphere soil of Houttuynia cordata thunb (Clay-loam soil). The highest number of fungal
colonies (333 number of colonies) were isolated from the rhizosphere and non-rhizosphere soil of Centella
asiatica followed by Bacopa monnieri (240 number of colonies) and Houttuynia cordata (215 number of
fungal colonies). The highest total fungal colonies (107 number of fungal colonies from Centella asiatica,
80 number of colonies from Bacopa monnieri and 74 number of colonies from Houttuynia cordata) were
isolated from the rhizosphere soil when the plants attained flowering stage. The species of Aspergillus was
found to be the dominant fungi amongst the other isolated fungi. Some of the important types of fungi
isolated were Aspergillus flavus, A. fumigatus, A. niger; Curvularia lunata, Fusarium oxysporum, Mucor
hiemalis, Penicillium oxalicum, P. rubrum, Rhizopus sp. and Trichoderma viride. The physico-chemical
Properties of the soil such as soil P", temperature, moisture content, textural class, phosphorus, potassium,
({rganic carbon and total nitrogen were found to play an important role on the composition and concentra-
tion of soj] mycoflora.
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INTRODUCTION

Centella gsiatica (L.) Urban is a widely available Indian herb belongs tot thfe1 fa::lsly
€. In traditional Indian system of medicine it has been usc;d for the tre;t}lmer; 0t ngtaiz’;
tiS, asthma, Syph[lls’ \Vound hea]ing and as an antid0t§ ilga.mst ChOlerﬁ. C ;;'an i
Y of chemical substances and essential oil. The essential oil of Centella asiatica

terial activity (Oyedeji and Afolayan, 2005).
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Houttuynia cordata thunb is a herb belongs tq the family .Saur'uraceae, It grows
extensively in eastern and southern Asia as well as in In§1a. The es‘se‘n.txal oil pf aerial partg o
Houttuynia cordata possesses antibacterial, antiviral, antifungal activities and it can alsg inhibjt
HIV-I and SARS (Ishtiaq et al, 2007).

Soil serves as a dynamic reservoir and habitat of a 'wide. variety f)f a h(.eterogene()us
microorganism. The soil microorganisms carry out their diverse microbial activities qot in E'lSSOCiatiOn
but by maintaining a active relationship with plant roots, soil substrates and other mu;robml Species,
Root systems of living plants excrete chemical compounds into the sur.roundmig soxl§ and thus the
rhizosphere has important effect on the occurrence and composition of diverse microbial population
of the soils (Aaron and Raymond, 1980). A large number of soil microbes survive together in the
rhizosphere region of plants. The nature and activity of microorganisms in rhizosphere influence

the growth and development of plant significantly (Anandapandian and Rajendran, 2003).
Rangaswami (1988) reported that the metabolic activities of microorganisms in the rhizosphere is
several folds higher than the soil further away from the influence of root zone. Rao and Reddy
(1990) reported that fungal population in the rhizosphere and non-rhizosphere soil varied with
types of crop and its age. Karthikeyan ef al; (2008) studied the rhizosphere microbial diversity of

some commercially important medicinal plants and they found mere microbial population in the
rhizosphere soil as compared to non- rhizosphere soil.

The information on the qualitative and quantitative nature of rhizosphere mycoflora of
Centella asiatica (L.), Bacopa monnieri (L.) and Houttuynia cordata thunb. are not sufficiently
available. Therefore, the present study was carried out to determine the diversity of soil fungi in
the rhizosphere and non- rhizosphere soil of the medicinal plants at different stages of growth.

MATERIALS AND METHODS

The medicinal plants viz- Centella asiatica (L.), Bacopa monnieri (L.) and Houttuynia
cordata thunb grown in different soil types were taken for t

seedling stage, flowering stage and fruiting stage. The different soj] samples were collected from
the exp.erlm.ental. sites and the physwo-chemical characteristics were analyzed. The soil P* was
determined in soil water suspension (1:2.5) using a digital PH meter (Jackson, 1973), temperature

alby inserting a soil thermometer into the soil and soil moisture

Rhizosphere mycoflora of the three medic; '
‘ Cinal plantg w and waid
technique (1955). The root systems of the three medicing] plantsetfrect):lrll1 ?}izzeexi:zg:;z{sites were
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carefully excavated and aseptically oy, to the [ab 101
Orato

o250 Ofcl'(l)'mc?l ﬂale ¢ Onta?ning 100 ml of sterilized dry The 00t systems were
to constant washing in sterilized distilled watey Suitable gi] t'.”t‘"ed Water. The roots we
and 1 ml ?oxl suspension frpm the 10+ dilutions w as pouredu' 10nS were prepared from th,
Czapeck's Dox agar medium with added tetra cyeline (5 IT:Stighzed petriplates con
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: . y near the plant
1g soil was then transferred into 100 m] sterilizeg dinst?l{:ie

: S ter. Suitable dilutj

and plating was done at 10 dilution using 20 ml Czz ‘ wa llutions were prepared
: . peck’s Dox agar medium with add '

(5 mg/100 ml medium). All the petriplates were incubated at 27 + 1°C and th: fed telmcimh'm

were counted on the 7™ days of incubation. a SO eolonies

then placed
Te subjected
€ suspension
taining 20 ml
lysis of non-

Fungi were identified on the basis of their morphological and reproductive characters in
accordance with the manuals of Gilman (1957) and Barnett and Hunter (1972).

RESULTS AND DISCUSSION

The experimental results (Table 2) revealed the number and types of fungi in the rhizo-
sphere and non-rhizosphere soil with the progressive growth stages of Centella asiatica (L.),
Bacopa monnieri (L.) and Houttuynia cordata thunb in different soil types. A total of 13 differ-
ent fungal species were isolated belonging to 10 genera from the rhizosphere and non-rhizosphere
soil of Centella asiatica (L.) and Bacopa monnieri (L.) and 11 different fungal species were
isolated belonging to 9 genera from the soil of Houttuynia cordata thunb during the study period.
Some of the important types of rhizosphere and non-rhnzospt}ere fungi isolated from the soﬁlof
Centella asiatica (L.), Bacopa monnieri (L.) and Houttuynfa cordata thunb Av;ere Ashp_ergz lys
flavus, A. fumigatus, A. niger, Curvularia lunata, Fu_sarlum OxyS_P_Omm.h_l “;;’t’ m':r':': S'Sv
Penicillium oxalicum, P. rubrum, Rhizopus sp- and Trichoderma erj:dwlfelrjicill;m sp og
Cladosporium sp. Helminthosporium Sp. NigrospomdSpénizzgzslfére soil of the plants. ‘Cla-
curred in lesser number in both of the i ; nVerrtlicillium sp. were only recorded in the
dosporium sp., Penicillium citrinum,. P. rubrum anmannieri s Nigrospora sp. Was only
thizosphere and non-rhizosphere soil of Bacop? bserved from the results (Tables 2) that the
recorded in the soil of Houttuynia cordata. . ?ail(:mics) were isolated from the rhizosphere and
highest number of fungal colonies (333'number(:1 ?loam soil) followed by Bacopa monnieri (240
non-rhizosphere soil of Centella asiatica (Sandy

i isolat: d from the
S d l am SOil) and 215 numbcr Of funga] COIOﬂlCS were 1solaté
r of colonies, Sandy-10:

-rhizospher¢ soil of f1ou uynia Y- oil). The results show

Sphete and non-th h ilof H i cordata (Cla‘ loam sO!1 Th ults

i i on 3181(107 nu:nt'lb)ér of fungal colonies from Centella asiatica, 80
loni

; i Houttuynia cordata)
that the highest total fungal c0  ieri and 74 pumber 9f colonxesrif:;rrsltﬂge o {“;]e e lowest
tumber of colonies fron; .Bacoﬁ:r;n;il when the plants attained ﬂo‘;;:ica 34 number of colonies
Wwere isolated from the rh1zosp ’

< from Centella @ re isolated from
total fungal colonies (52 number of iuniz?cc:]loﬂi es from Houttuynia cordata) We
mber
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Table 1 Physico-chemical properties of the soils collected from Centella asiaticq (L.), Bac,

. . . -
monnieri (L.) and Houttuynia cordata thunb growing experimental fields, ¢

Months | Centella asiaticd (L.) and Bacopa monnieri (L.) fields. Houttuynia cordata thunp field.
] P Temp. (°C) Moisture (%) P J Temp. (
January'09 6.60 17.0 72.0 6.50 © 165 ;
February 6.31 18.0 71.4 6.25 17.0
March 6.15 226 71.8 610 210
April 6.10 23.0 74.6 6.05 22.8
May 5.80 24.0 78.0 5.65 243
June 5.75 2738 79.2 5.50 25.8
July 5.60 2838 85.5 4.92 26.6
August 5.80 29.5 84.0 5.10 29.9
September 5.90 26.5 82.7 5.86 28.0
October 6.15 26.0 79.1 6.10 25.0
November 6.20 24.0 75.0 6.15 22.2
December 6.45 18.0 74.3 6.32 ‘ 17.8
Textural class : Sandy-loam Textural class : Clay-loam
PO, content (Kg ha') :19.50 . P,O, content (Kg ha') :25.03
K,O content (Kg ha') :135.00 , K,O content (Kg ha') :128.35
Organic carbon (%) : 0.83 Organic carbon (%) : 0.79
Total Nitrogen (%) : 0.10 ‘ Total Nitrogen (%) : 0.08

the rhizosphere soil during seedling stage. Aspergillus niger showed the highest number of colo-
nies in rhizosphere soil of Centella asiatica (18 number of colonies) and Bacopa monnieri (15
number of colonies) and Fusarium oxysporum (15 number of colonies) showed the highest
number in the rhizosphere soil of Houttuynia cordata during the flowering stage. Some differ-
ences were observed in the number and types of fungi between the rhizosphere and non-rhizo-
sphere soil amongst the three medicinal plants which is similar with the findings of Ali et al;
(2007), Karthikeyan et al; (2008), Pandey and Upadhaya (2000) and Anandapandian and Rajendran
(2003). A. gradual increase and proliferation of fungal population was observed during the ad-
vancing growth stages of the plants .

which might be due to the gradual increase in exudations of some chemicals by plant

roots, which is in agreement with the findings of Venketson and Rangaswami ( 1964) and Kag!;

(1966). It was observed from the results that the species of Aspergillus to be the dominant ﬁ’ll?hge

in the rhizosphere soil of the threg medicinal plants collected during the th;ee groth stages. o

result corroborate with the findings of Pandey and Upadhaya (2000) and Desai ( 1999)-lam5

riations of fungal population observed during the different growth stages of the three P :
::ight be due to the variation in the physico-chemical properties of the soils collected from



Table 2 : Number and types of fungi isolated from rhizosphere and non-rhizosphere soil of Centella asiatica (L) Bacopa
monnieri (L.) and Houttuynia cordata thunb plant at the three different growth stages (Results represent the
average number of fungal colonies/mg soil).

Seedling stage Flowering sta Fruiting stage B

Fungal types
gl hpe RS [ RS2 |RSS | MRS [ NRS | NRSE | RSI | R® RS | NRSI | MRS | NRSS | RSI [ RS2 | RS | NRSI

g
g

Alernaria sp.
Aspergillus sp.
A. flavus
A. fumigatus
A. niger
Cladosporium sp.
Curvularia lunata
Fusarium oxysporum
Helminthosporium sp.
Mucor hiemalis -
Nigrospora sp. - -
Penicillium citrinum - -
P_oxalicum 8
P rubrum -
Phoma sp. -
Rhizopus sp. 3
Trichoderma viride 4
Verticillium sp. -
Dark sterile mycelia -
Unidentified group
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RS1= Rhizosphere soil of Centellu asiatica (L..) NRS1= Non-rhizosphere soil of Centella asiatica (L.)
RS2=  Rhizosphere soil of Bacopa monnieri (L.) NRS2= Non-rhizosphere soil of Bacopa monnieri (L.)
RS3= Rhizosphere soil of Houttuynia cordata thumb NRS3= Non-rhizosphere soil of Houttuynia cordata thumb
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fields of the plgnts (Table 1). In the present investi gation, the number and types of fungal Population
were found higher in the rhizosphere and non-rhizosphere soil collected from Centellg asiaticg
and Bacopa monnieri (Sandy-loam soil) than the soil collected from Houttuynia cordatq (Clay.
loam soil). This finding is similar with the finding of Ali et al, (2007). Ali et al, (2007) studied the
influence of root systems of Parthenium plant on soil fungi in different localities of Guwahatj,
Assam and they isolated a higher number and types of fungal species from the soil of Noonmat;
area (Sandy-loam soil) than Jalukbari area (Clay-loam soil). Limited number and types of fungal
species were recovered from the rhizosphere and non-rhizosphere soil of Houttuynia cordatq at
the three different growth stages of the plants which may be due to the secretion of some
antimicrobial chemical compounds by the root systems into the soil. Lu Ni e a/; (2010) and Ishtiag
et al; (2007) have also reported that the chemical compounds present in Houttuynia cordatg
possess antibacterial, antifungal and antiviral activities. It may be stated that the factors such as
PH, temperature, moisture content of soil, phosphorus, potassium, organic carbon and total nitrogen
of the soil have some significant role on the composition and concentration of soil mycoflora
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