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ABSTRACT

The undulated terrain of the Chambal

ravines of Bhind district (M. P.), India

| were éxplored for their soil fuagi in relation to vegetative cover and edaphic factors. Seventy
- five fungal species were jsolated fron. various topographies of ravines viz., top, upper slope,

middle slope, lower slope and valley.

Quantitatively, top exhibited the highest fungal popula-

tion whereas lower slope harboured the lowest population. Amongst the edaphic factors, carbon
and nitrogen contents of the soil showed a significant positive correlation with fungal population
whereas soil texture, temperature, moisture, pH, calcium, potassium and phosphorus failed to
exhibit any significant correlation with fungal population.

INTRODUCGCTION

Ever since the first intentional iso-
lations of soill fungi (Adametz, 1886),
a large number of workers have empha-
sized the importance and critical role
played by surface vegetation, edaphic fac-
tors and soil micro-climate (Tresner e/
al., 1954 ; Saksena, 1935 ; Pirozynski,
1968) 1in governing the distribution
of soil mycoflora. Christensen (1969)
has emphasized that climate, vegetation
and edaphic factors were also eflective
in limiting the distribution of soil
microorganisms. Mycofloral investigations,
though, have been carried out by nume-
rous workers, very little attention 1s paid
to the mycoecology of ravine soils (Webley
et al., 1952 ; Sharma, 1967). In the pre-
sent study, an attempt 1s made to observe
the mycofloral variations on various topo-
graphies of Chambal ravines of Bhind
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district (M. P.), India which, inspite of
being close to one another, differ with
regard to vegetative cover and edaphic
conditions.

MATERIALS AND METHODS

The Chambal ravines of Bhind dis-
trict show an undulated terrain exhibiting
various topographies due to extensive soil
erosion, through water. Five distinct topo-
graphies viz., top, upper slope, middle
slope, lower slope and valley were recog-
nized on the basis of phytosociological
studies carried out in these areas (Joshi,
1979). 'The vegetation is scrub type and
the climate is semi-arid.

Prosopis guliflora (SW) DC was the
dominant tree species on all the topogra-
phies followed by Dichrostachys cineria L.
Commiphora mukul Jacq., Salvadora oleoides
DC and -Dalbergia sissoo Roxb., were the
other dominant trees on upper slope,
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lower slope and valley respectively.
Among the shrubs, Grewia flavescens Juss.

and Capparis. decidua L. dominated top,
slope whilst

upper slope and middle
lower slope and valley were dominated by
Adhatoda vasica Nees and Capparis zeylanica
L. respectively. The ground vegetation
is dominated by Sporobolus diander Beauv,
Vernonia cineria Schreb, Fusticea simplex L.
and Apluda mulica 1.

The soil sampling was done during
February 1975. Seventy five soil samples
were collected (15 samples from each topo-

8T aPhY) ,from 6’ depth under aseptic con-
tions. : 5 plates. :were  poured for each

sample - by ‘inoculating soil on Martin’s

medium (Martin, 1950) using soil plate
method (Warcup, 1950). Soil texture,
temperature, ...1r1'10ist1.1're3 pH- and (irganic
carbon were determined by methods
suggested by Piper (1966). Total nitro-
gen, exchangeable calcium and potassium
and available phosphorus were determined
by methods suggested by Jackson (1967).
For precise conclusions, the data were
subjected to statistical analysis.

RESULTS AND DISCUSSIONS

A total of 75 _fu_ngal species were iso-
lated from various topographies of these
ravines (Table I). The . present -investi-
gation has shown that the common soil

TABLE 1

FUNGAL SPECIES SPECTRUM OF VARIOUS TOPOCGRAPHIES OF CHAMBATL RAVINES
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PHYCOMYCETES
Candida Sp.

Cunninghamella echinulata (Thaxt.) Thaxt. ex. Blakeslee

Mortierella camargensis W. Gams & R. Moreau
Mucor racemosus Fresenius
Rhizopus vryzae Went & Prinsen Geerligs

ASCOMYCETES
Chactomium jodhpurense Lodha

Chaetomwm sp

Gym.oaséus zuffianus Morini

Microascus trigonosporus Eramons & B, Dodge
Neééosmospom ve.sikﬁcta E. I'. Smith B

Otihia spiraese (Fuckel) Fuckel

Thielavia terricala (Gilman. & Abbot) Emmons

FUNGI IMPERFECTI

Acremonium kiltense Grutz
Acrophialophora fusispora (Saksena) Samson

Alternaria alternata .(Fr. Kéisslcr)
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TABLE, I (Contd.).
- S o Topographies

Fungus e P wus . Ms LS. v
Aspergillus aculeatus Lizuka — — — - e
A. flavipes (Bain. & Sart.) Thom & Church + — — L =
Aspergillus flavus Link ex. Fr. (Strain 1) - -1 _u _; 4
A. flavus Link ex. Fr. (Strain I1) — — 4 — T
A. fumigatus Fres. (Strain I) L L 4= + | _:
A. fumigatus Fres, (Strain II\ - 1 . , J_

A, fumigarus Fres. (Strain 11 - = N = L
A. nidulans (Filam) Wint. (Strain I) + L o : ¥
A. mdutany (Fidam) Wint, (Steain £f) — L —_ —_— | +.
A. niger Van Tieghan (Straia {; - -+ + h | + il
A. niger Van Tiegham (Strain I + 4 — B
A. mveus Blockwitz — -k — o R
A. ochraceous \Wilhelin _— - — L .
A. stellatus Curz; L L . - J,
A. terreus Thom - 4o ~;— + :: s
A. ustus (Bainier) Thom & Church an 4 L 1. -
Coleaphoma empetri (Rostrup) Petrak - - f— 4~ Q};
Curvularia borreriae (Viegas) M., B. Ellis — — - _ —
(. lunata (Wakker) Boedijn - + L {._ _f_
Cvlindrocladium floridanum Sobers & Seymour — — — — »gﬁ
Fusarven monotiforme Sh i — — 4- + o _
F. oxysparum Schlecht . 4~ 4 + | -
F. solani (Mart.) Sacc. - . 4 | ,f.. " I
Hetimunthosporuon sativen Pammel, Kiny & Bakke A - i 1= —
Humucola fusco-atra I'raaen (Strain I . e a I - _4__
H. fusco-atra I'raaen (Strain 11) e -~ — e |
Macrophomina phaseolina (Tassi) Goid, — — .. - —
M?mnonielia subsimplex (Cda) Deighton — — . -+ —-
.jlﬁnocz'llium..wmtrictum.MZ. GamS, s e e b - R —
Monodictys fluctuata (Tandon & Bilgramiy M. B. Ellis | T + “f" - —
Myrothecium leucotrichum (PK) Tulloch - — 4= gt —
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TABLE 1--(Contd.)
- o T Topographies T
Fungus ) 1 ) Ug +MS 4ELS T
— —e - SO e — - et —
M. verrucaria (Alb. & Sch\&.) Ditm. ex I'r. i | 4 + e e
JXanimfzella hyalinospora (Kuchn; Orr & Ghosh) Von —— e — - —
rX.
Paecilomyces lilocinus (Thom) Samsaon — A - _— —
Paecilomyces sp. — — — — 4
Penicillium funiculosum Thom — — — - =

P. oxalicum Currie and Thom
P. spiculisporuin Lehman
Pericoia sarswatipurensis Bilgra ni
Periconia sp.

Phialophora cyeliaminis Beyma
Phoma harbarum Westd

P. pomorum 'Thumn

Phoma Sp.

Polyschema sp.

Pyrenachaeta abutilonis Mathur, Verma & Chauhan

P. indica Viswanathan
Scalecobasidium constrictum Abbott

S. terrens Abbntt

Sphaerenaema allahabadense Chandra & Tandon

Stachybotrys atra Corda

S. bishy: (Srinivasan) Barron
Trichoderma aureoviride Ritai aggr,
T, harzianum Rifai aggr,
Lalerion sp.

Unidentifed colony 1
Unidentified colony 11

MYCELIA STERITLA
Sterile colony I (White)

Sterile colony II {(Black)

e — —y PN,

-k = Presnet ; —=Absent
T=Top ; US=Upper slope ;
[.S=Lower slope ; V= Valley
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fungi are represented by members muco-
rales, Chaetomium, Aspergillus, Curvularia,
Humzucola, Monocillium, Monodictys, Phoma
and T1richoderma. The dominance of asper-
gilli 1n the present study also confirms
its abundance in tropical areas of world
(Peyronel, 1956). The poor growth of
mucorales, as represented in present in-
vestigation by only three genera (Garrett,
1963) and higher proportions of species
from dematiaceae and sphaeropsidales
(Park, 1968) indicate the desert soil en-
vironment of these ravines.

Of the 75 isolated species, 22 were
common to all the topographies (Table I).
The differences in the soil microenviron-
ments of various topographies due to di-
flerent edaphic conditions (Table II)

and varled vegetative cover also led to
certain specific fungal forms for each
topography. Thus Penicillium spiculisporum
was specific to top ; Cunninghamella echi-
nulata, Rhizopus oryzae, Thielavia terricola

‘and an unidentified colony were confined

to upper slope ;  Gymnoascus zuffianus,
Otthia  spiraeae, Curvularia borreriae, Poly-
schema sp. and Pyrenochaeta indica were
restricted to middle slope ;  Chaetomium
sp. Pericoma saraswatipurensis, Phoma sp.,
Scolecobasidium constrictum and Trichoderma
harzianum were exclusive to lower slope;
whereas Mortierella camargensis,  Cylindro-
cladwum  floridanum, Paecilomyces sp. and
Stachyhotrys atra were isolated only from
vallye. The restricted distribution of
these tungal species renders them valuable

TABLE 11
- o ] — ) Corr;la-
Factors Topographies tion co-
- - efficient
T US MS LS \Y% (r)
Fungal pollution/gm soil 84463 77146 61537 61073 80317
Sand % 60.73 41,73 51,53 51.75 44,80 1+0.04
Soil Silt % 17.00 25,24 20.77 22.45 25.63 —0.06
Mechanical Composition  Clay % 17.77 22.69 18.03 15,47 20.57 0,54
CaCO, 4.50 10.33 9,67 10,33 9.00 —0.65
Soil temperature °C 25,80 25.36 23.50 23.83 23.86 -+0.73
Moisture % 4,68 3.03 2.37 3.80 4.29 40.66
pH 7.5 7.5 7.6 7.5 7.5 - —0.54
Carbon % 0.665 0.577 0.458 0.482 0.637 0.98**
Nitrogen % 0.096 0.084 0.066 0.050 0.114 --0.88+*
Calcium mg/100 gm soil 125.00 135,42  129.17  141.67  147.92 —0.07
Potassium mg/100 gm soil a0 45 40 3D 0 0.13
Phosphorus ppm 10 8 15 15 13 —0.75

i i — - - ~ rre—et

e— el . sy ss— - r— ) iy -l gl

*  Significant at 5% level
** Signifticant at 5% level

T="Top, US= Upper slope : MS==Middle slope ;

LS==Lower slope ; V=Valley.
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as Indicator of certain specific soil environ-
ments (Cohen, 1949 ; Tresner et al.,
1944 ; Saksena, 1955).

The importance ot plant cover in in-
fluencing the soil mycopopulation has been
emphasized by various workers (ITresner
et al., 1954; Saksena, 1955; Ramakrish
nan, 1935; Ramarao, 1970). Lectard
(1976) showed that the mycoflora depends

upon the ecological variations which

results In a zoning very characteristic of

phenerogamic vegetation. In the present
investigation also, various topographies,
inspite of not being very far away from one
another difiered with regard to the vege-
tative cover, as mentioned earlier, thus also
exhibiting a qualitative and quantitative
variation in the soil mycoflora, the popu-
lation (Table II) being highest at top
(84463 /gm soil) and lowest on lower slope
(61073/gm soil) whilst the species spec-
trum (Table I) was narrowest at top (33
species) whereas upper slope exhibited
widest spectes spectrum (48 species).
The mechanical composition of soil
differed at various topographies (Table 1I)
as the soils of top, middle slope and lower
slope were sandy loam in texture ; the soil
of upper slope was clayey loam ; whereas
that of valley were sandy clay loam.
Parr and Norman (1964) have recorded
reduced fungal activity in soils of smaller
particle systems like clay. ‘LThe present
investigation, however, failed to exhibit
any significant correlation between particle
size¢ and fungal population (Table II).
The effect of soil temperature upon
fungal population has been worked out by
Saksena (1955) and Picci and Verona
(1956). The present study did not reveal
any significant correlation between soil
temperature and fungal population (Ta-
ble 1I). This s in conformity with the work
done by Jensen (1931) who also ruled out
the possibility of any actual correlation
between the same. The positive eflects of

soill moisture on soil mycoflora have been
shown by Tresner et al. (1954), Saksena
(1955) and Dwivedi (1965) though Rama-
krishnan (1955) and Orpurt and Curtis
(1957) differed. The present study
(Table II) did not reveal any relation-
ship between soil moisture and fungal
population as the correlation, though po-
sitive, was statistically insignificant. The
results of present investigation reveal no
significant correlation between soil pH
and fungal population (Table II) thus
confirming the work done by Warcup
(1951 and Saksena (1955) who also
showed that soll pH did not influence
the fungal abundance.

Most of the workers
1944 ; ‘Iresner et al., 1954 ; Saksena,
1955 ; Ramarao, 1955) observed that
organic matter had a great influence. on
fungal abundance though some workers
(Vandecaveye and Katznelson, 1940)
differed. The present investigation re-
vealed that the carbon contents of the soil
exhibit a highly significant positive corre-
lation with fungal population (Table II.)
Nitrogen which has been observed to in-
fluence the fungal quantity in positive di-
rection (Saksena, 1935 ; Dwivedi, 1965,
Mishra, 1966) also exhibited a significant
positive correlation with fungal popula-
tion (Table II).

The stimulatory effects of calcium
(Saksena, 1955), Potassium (Guillemat
and Montegut, 1958) and phosphorus
(Ramakrishnan, 1955) on fungal popula-
tion have been confirmed by many my-
cologists though some workers (Mishra,
1966; Ramarao, 1970) failed to observe
any significant eflect. In the present
study the calcium, potassium and phos-
phorus contents of the soil failed to exhibit
any significant correlation with fungal
population (Table II).

Soils are noted for their spatial hetero-
genities and the . resulting multiplicity of

(Waksman,
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microenvironments. The differences in
the nutritional level and physico-chemical
characteristics of the soils which are re-
markably closer to one another have been
shown to give rise to marked local hete-
rogenity espressed biologically in a mosaic
of microhabitats or micro-environments
(Alexander, 1971). Since the undulated
terrian of the ravines afford a number of
topographies differing from one another
with regard to their vegetative cover,
degree of steepness and the extent of sola-
rization effect upon the plants, all these
factors might have led to the differences
in their soil microenvironments and hence
in their mycoflora.

In a complex microbiological system
like soil in which the micro-organic popu-
lation is governed by a large number of
interrelated factors, the characterization
or elucidation of the role played by indi-
vidual factor is very difficult. In the pres-
ent investigation for measuring the amount
of association between the fungal popula-
tion and individual edaphic factors, corre-

lation analysis was done for significant -

conclusions and interpretations as the need
for the application of suitable statistical
methods has not been realized inthe earlier
investigations on soil fungal ecology.
These results revealed that along all the
edaphic factors, studied, only carbon and
nitrogen seem to play a major role in fungal
distribution as they exhibit a significant
positive correlation with fungal popula-
tion. The significance of these elements in
the substrate composition has been criti-

cally reviewed by Graffin (1972).
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