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STL]DIES ON THE INFLUENCE OF ROOT SYSTEM OF
ABELMOSCHUS ESCALENTUS AI"{D SORGHUM VULGARE ON
THE RHIZOSPHERE AND RHIZOPLANE MYCOFLORA OF
CAJANUS CAJAN

K. SURYANARAYANA REDDY and C.G. PRAKASA RAO
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Influenceof rootsof threecropsgrowDinearthenpotsinsequence of Abelmoschus

esculentus (L.) Moench. Sorghum vulgare Pers and Cajanus cajan (L ) Millps. on rhi-
zosphere effect was sludied. The results indicated that the fungal population in tbe
rhizosphere and non-rhizosphere soil varied with crop and age. The positive rhizo-
sphere effect was found with l. esculentus and C. cajan while negative effect recor-
ded in case of S, vulgare, A total number of 53 fungal species isolated fiom rhizos-
phere and non.rhizospbere soils duriog this study. However, 35,40 and 36 fungi
were reported from ,{. esculentus, S. vulgare and C. Cajan, respectively against 38

species when C. cajon grown alone (control). Hence it is suggest€d that the rhizos-
phere of C, cajan was influenced by other two crops.

Keywords : Crop sequence; Mycoflora; Rhizosphere; Non-.rhizosphere; Rhiztrplane.

lntroduction
Soil supports a very complex micro-

bial community living in a state of

dynamic equilibrium. Rhizosphere

is a metabolically active region with
conspicuous variation on its myco-

flora depending uPon the loot exu-

dates, genus, species, varieties, age

and phase of growth of Plants, soil

conditions and environmental condi-
tion.

Age of the plant has an imPor-

tant bealing on rhizosPhere PoPu-

lation as it alters the soil mycotlola

(Mishra and Kamal 1970; Deoray and

Bhide, 1981 ; Dubey and Dwivedi
1988). Menon and Williams (1957)

obtained differences in the myco-
flora of soils after successive crop'
ping of alfalfa, corn, oats or wheat'

There is a little information regarding

the different patterns of crop seque-

nce (Prasad, 1968; Wajidkhan et al,
1973). Cultivatron of crops favours

the build up of some soil borne

pathogens which are either pathoge'

nic on specific crop or aggressive

scconciary invaders. Theref ore the

present Paper deals wilh the
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rhizosphereecology and rhizoplane

mycoflora oi C. cajon under the influ-
ence of root system of two crops'

Materialand Methods

Three crops viz., Abelmoschus escu'
lentus (L) Moench., Sorghum vulgare

Pers. and Cajanus cajan (L) Millsp.
were selected for the present study.
The healthy seeds of all the selected
crops were surface sterilized with
0.1 '/o mercuric chloride and washed
with distilled water throughly. A.

esculentus seeds were sown in ear-
then pots (10" X 12") as the first
crop and each pot watered at regU-
lar intervals of three days. Care was
taken to see at no time the water
leaked out of the pots. Samples of
the rhizosphere, non-rhizosphere and
rhizoplane were collected from 10th,
20th, 30th,40th and 50th day plants.

After completing the collection of
data on rhizosphere, non-rhizosphere
and rhizoplane, the same soils (pots)
were used for the second crop,
S. vulgare. Similarly the_ third crop
C. cajan was raised in the same
pots. ln all cases collection of the
data was similar as in the case of
A esculentas,

Two media namely Czapek-Dox
Agar (CZA\ medium and Potato
Dextrose Agar (PDA) medium svere

used. For rhizosphere studies, the
soil adhering to the root sVstem was
removed using a sterile brush under
asceptic conditions. To obtrin soil
suspensicn basically the method of

Reddy S Rao

Timonin (1940) and Agnihothrudu
(1953) were followed. Serial dilu
tions were prepared by transferring
one ml of the solution to the test
tube containing 9 ml of sterile distil-
led water and obtained dilution uP

to 1:10,000 as this dilution was
found satisfactory. Dilution plates

were prepared by transferring 1 ml
of soil suspension (1:10,000) ascepti-
cally into sterile petriplates contain-
ing 10 to 15 ml of CZA and PDA
media and left for solidif ication.
Later the plates were incubated at

25+2'C. A total of ten replicates
were maintained for each sample (5
replicates for each medium). The
plates thus prepared were observed
uptil 7 days for mycoflora and the
f ungi appeared were isolated and
maintained them for further study.

For the isolation of rhizoplane
mycoflora "root washing" technique
of Harley and Waid (1955) was adcp-
ted. After excess of water was
removed from roots with sterile filter
paper, they were then cut into small
pieces (2mm) and each segment was
placed in petriplates containing CZA
and PDA media with streptopenicill-
in. Ten replicates with 5 segments
per plate were maintained. Plates
were incubated at 25+2"C and
observed for mycof lora uptil 7 days.

Results and Discussion

Quantitative anolysis*The positive
rhizospliere eff ect observed in A.
esrulentus gradually decreased from
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1Oth to 1Sth-day. More fungi species
were recorded in the rhizosphere
than the non-rhizosphere up to the
40th day (Table 1).

S. vulgare grown in the same
pots used tot A. eiculentus recorded
a negative rhizosphere effect except
on 1Oth-day. The maximum and
minimum f ungal populations were
recorded on 20th and 50th-day of
both rhizosphere and non-rhrzo-
sphere soils, respectively and as
regard to number of species, the
same was recorded on 20th and
4Oth-day of rhizosphere and 1Oth-
and 20th-day of non-rhizosphere
soils, respectively lTable 1) C. cajan,
grqwn in the same set of pots sho-
wed a positive rhizosphere ef fect
and it increased gradually from the
20th-to 40th-day Which later decrea-
sed (Table 1).

Control C. cajan rhizosphere also
showed a positive rhizosphere effect
at all stages of ptant growth. The
maximum rhizosphere effect was
observed on 10th day which later
decreased on 20th-day. However
the rhizosphere effect gradually inc-
reased with thc increase of the plant
growth from 20th to S0th-day. But
C. cajan grown in this seguence of
crops expressed maximum and mini.
mum rhizosphere effect on lOth-day
and 40th-day, respectively. As
regards to the number of species the
maximurt was recorded on the 10th.
day in both rhizosphero and ncn-

rhizosphere soils of control C. ca.jon
where as minimum number of species
was observed on the S0th-day rhizos-
phere and 20th and SOth-day of
nonrhizosphere soils (Table 1). Both
rhizosphere and non -rhizosphere
soils recorded maximum number of

. fungal population on 2Oth-day where
as minimum was recorded on the
40th day of C. cajan in the seguence.
However when C. cojan grown alone
(control) recorded maximum fungal
population on S0th day and minimum
fungal population on 30th day rhizos-
phere and nonrhizosphere soils.

Oualitative analysis-A total number
of 53 fungi were isolaled from the
rhizosphere and nonrhizosphere soils
of 3 crops grown in a sequence. But
35, 40 and 36 fungal species were
observed trom A. esculentus, S. vul-
gote and C. cajan, respectively
(Table 2). lt is interesting to note
that Actinomucor elegans, Bipolaris
telramera, Drechslera halodes, Oedoce-
phalum sp. and penicillium expansum
which were isolated fuom A. esculen-
,ur were absent in both soils of
,S. vulgare. However A. mellus,
Cylindrocarpon sg.t Rhizopus arrhizus
and Torula herhoram were exclusively
present in both soils of S. vulgare,
and not reported with A. esculentus
(Table 2).

C. cojan grown as a third crop
recorded the presence of 1 6 fungal
species from the rhizosphere soils
whereas 6 fungi wete recorded from
the nonrhizosphere soils. Fungi such



as A. restriclus, Helminthosporium sp.,

Mortierella sp,, Rhizopus stolonifer,
Sporothrix sp. and Trichothecium
roseum were restricted to the rhizos-
phere soils of C. cajan and not found
with A, esculentus and S. vulgare
whereas Phoma sp., was isolated
from the nonrhizosphere soils only.
It is interesting to not that Absidia
gluaca, Actinomucor elegans, Alternaria
sp., Aspergillus csndidus, A. chevolieri,
A, oryzae, A. phoenicis, A. sclero-
tiorum, A. terreus, Bipolaris tetramera,
Cur vuiaria lun ata, M ucoral es member,
Oedocephalum sp., Paecilomyces sp.
and Torula herbarum present in the
two crops studied were found absent
in both soils of C. cajan. (Table 2).

ln all 38 fungi were recorded
in control C. cajan, of which Absidia
gluaca Acremoniumsp., Aspergillus
ung ui s, B i p o I ari s sp e cife r a, C hae t omium
sp., Fasarium pooe, Penicillium nigri-
c{tns, P. rubrum, Rhizopus oryzae,
Torulo sp., Bipolaris tetrotnera, Cuw
ninghamella ecbinulota wete recorded
exclusively ano not reporled with
the crop g{own in the seguence
(Table 2).

Rhizoplane studies- The rhizoplane
fungi comprised ot 34, 23 and 29
fungal forms in case of A. esculentus,

S. vulgare and C. cajan, respectively.
A total of 44 fungal species were
recorded .from the rhizoplane of 3
crops studied in a sequence. ln this

_45

crop sequetrce A. esculentus rhizo-
plane represented by Absidia gluaca,
Aspergillus olutaceus, A. chevalieri,
A. japonicus, A. oryzae, Cytindrocarpon
sp,, Mucor sp., Phoma sp., and Rhizo-
pus nigricans and were not recorded
from the rhizoplane ol S. vulgare
and C. cojan. The fungal species
present in the rhizoplane of A, escu-
lentus and S. vulgare but absent in C.

cajan were Acrophialophora sp.,
brownsterile mycelium, Drechslera
halodes, Fusarium oxysporum and
Penicillium citrinum. A. flavipes, Cur-
vularia lunata, Verticillum sp. and
white sterile mycelium present in the
rhizoplane of l, esculentus and C.
cojan were absent with S. vulgare
rhizoplane. The rhizoplane fungi of
control C. cajan differed by having
Aspergillus alutaceus, A. phoenicis,
A. uslus, Bipolaris tetramera, Chrysos-
porium sp. Cylindrocarpon sp. Fusarium
oxysporum, F. semitectium, Oedocepha-
lum sp., muscorales member, paecilo-
myces sp , Phoma sp., Penicillium cit-
rinum, P. digitatum and Rhizopus nig-
ricans. This observation indicated
that those species are specific to C.
cojan but. not occurred on account of
the influence of other crops grown
eariier. Hence the root system of
each crop might have its specificity
in control{ing the fungi. This may
be due to differences in the chemical
natur€ of root surface that influence
the occurrence of fungal flora and
hence the variation (Table 3)

J. Phytol. Res.4(1)
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However this needs further study in
this direction.

Tiwari and Mehrotra (1968) and

Dayal and Srivastava (1973) reported
the abundance of Aspergilli and

Penicillia in rhe rhizosphere of vari-

ous crops. Later Dube'.+ and Dwivedi
(1988) also reported that Aspergilli
were dominant followed by Penicil-
lia and Fusaria in the non-rhizosp-
here and rhizosphere regions of Soy-

bean. ln the present study species
ol Mucor, Rhizopus, Syncephalaslrum.
Alternaria, Aspergillus and Fussrium
were found to be the most common
fungi in rhizosphere and nonrhizos-
phere soils of 3 crops studied. How-
ever the dominant f ungi in both
rhizosphere and nonrhizosphere soils
of 3 crops include Aspergillus,
Penicillium and Fusarium. Of these

Aspergillius was recorded in gieater
abandance followed by Fusarium.

Similar observations were made by
Patil and Thite (1987t who isolated
A sper gillus, Penicil lium, Fusor iunt, and

Trichoderma from rhizosphere and

r"{nsnrhizosphere soils of S. vulgare.

ln the present study increase in the
,:ti7T

rhizosphere mycoflora with the age
of the plant was observed. !t seems
that the increase was due to various
factors like increased exudation,
decomposition of morbund root
hairs, epidermal cells and cortex
accumulation of cell materials as
observed by earlier workers (Rovira,
1965 a, b Tiwari and Mehrotra,
1968) ln the present investigation

Reddy I Rao

roots in early stages of plant growth
were chiefly colonized by mucorates,
Hyphomycetes and sterile mycelia"
Ascomycetes started colonizing the
roots only duting the f lowering of
plant. This pattern of colonization
of different fungi on the plant roots
in succession corroborate the fin-
dings of previous workers ( Parkin-

son and Clark, 1961; Dickinson and
Pugh,1965).

Srivastava and Dayal (1982)
found that A, .fumigatus in rhizosp-
here through out from seedling to
senescence of the plant though cer-
tain forms appear for short duration,
ln the present study it is clear that
different stages of plant growth had
marked influence on the fungi in the
rhizosphere. lt is of interest to note
that in the present study there was a
significant difference in the number
of different fungi on rhizoplane at
differenr stagds of plent growth.
Some fungi established themselves
on the rcot surface where as others
were confined to rhizosphere only.
At the same some fungi were restic-
ted to nonrhizosphere soil and
were not isolated either from rhizosp-
here or rhizoplane. They include
Aspergillus japonicus, A. parasiticus
and Phoma sp. This behaviour may
be attributed tentatively to the
degree of sensiti.rity of fungi to their
response to the amount of exudates
in the soil from the sites of exudation
along with roots as suggesled by
Dix (1967). Earlier wr"kers have
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shown that the composition of

rhizosphere microf lora diff ers both

quantitatively and qualitatively from

that in soil beyond the influence of

the root (Krisilinkov 1963; Katznel-

son, 1965). Similar variations were

recorded in the Present study.

Rangarao and Mukerji (1971) who

studied four cultivars of wheat

rhizosphereand rhizoplane observed

that the peak population levels were

attained at different stages of plant

growth and rhizosphere and' rhizo-
plane populations differed apprecia-

bly in four cultivars of wheat. Ear-

lier workers noticed restricted

occurence of rhizoplane fungal flora

in groundnuts (Gangawane, 1972)

Corchorus eapsularis and Hibiscus

cannabinus (Mishra, 1978), glam

(Antique et al., 1982). Thev also

stated that there was significant

difference in the number of different
fungi on the rhizoplane at different

ages of plant growth and observa-
tions rnade in this study are in con-
firmity with the earlier workers. ln
the present investigation the three

crops grown in a sequence also

differed both qualitatively and

quantitativelY.
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