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MICRO FUNGAL DIVERSITY IN FOREST AND
DEGRADED LAND SOILS
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Fungal population of forest and degraded land soil was estimated for a period of one year. A total
number of 34 and 32 species were isolated from forest and degraded land soil respectively. Numbers of fungal
propagules were higher in surface soil, which decreased with increasing soil depth. Acremoniem rutilum, Absidia
heterospora, Aspergillus flavus, Cladosporium cladosporiodes, Humicola fuscoatra, Mucor hiemalis, Necteria
veniricosa and Penicillium chrysogenum were dominant fungi in both the field soils,

INTRODUCTION

Microorganisms occupy a unique position in biological cycles In terrestrial habitats, as they
are essential for maintenance of soil fertility and plant growth. Thus soll is impregnated with a variety
of heterotrophic microorganisms. Fungi and bacteria are responsible for breakdown of organic matttar
and release of nutrients. They are also considered responsible for nutrient transformation, particu-
larly in case of nitrogenous and phosphate minerals. Fungi are most important primary consumers of
decomposable materials of soil. Clark and Paul (1970) reported about twice as much fungal biomass
as bacterial blomass. The plant species growing on the soil also exert an influence on the population
and species compaosition of fungi (Mishra and Sharma, 1977).

A perusal of literature reveals that our knowledge on fungal and bacterial population is largely
based on forest and grassland solis (Mishra, 1966; Christensen, 1969) or agricultural solls (Mishra
and Kanaujia, 1973; Shukla and Mishra, 1992). Microblological studies of degraded and forest solls
have not besn carried out concerning to the fungal and bacterial population and therefore, an attempt
was made to study the bacterial and fungal population of forest and degraded land soils.

MATERIALS AND METHODS

The study was carried out near University Campus on Rono Hills (altitude 340 msl, latitude
27° 9" N and longitude 93° 46™ E. Two types of lands i.e., forest and degraded are situated adjacent
to each other. Soll sample were collected from the forest and degraded land at the depth of 0-15 cm
and 15-30 cm on three months interval for a period of one year. Before digging of soil upper surface
was scraped to remove the litter contamination especially in case of forest soil, After collection, soil
samples were brought to laboratory for analysis of microbiological paramaters. Sail is sandy loam in
characteristic. The average minimum and maximum ambient temperature of the study site was 8 °C
and 28 °C during the study period in the month of February and April respectively.

Soll plate method was used to assess fungal populations developing on Martin's rose Bengal
agar medium (Johnson and Curl, 1972). The inoculated agar plates were incubated at 25°C and
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colonies were counted after 5 days. Dilution plate method was used to estimate bacterial populations
on nutrient agar medium (Johnson and Curl, 1972). The patriplates were incubated at 30°C and
colonies were counted after 24 hrs. For identification of fungi the monographs consulted were those
of Bamett and Hunter (1972), Subramanian (1971) and Domsch et al. (1580). No attempt was made
to identify bacteria.

RESULTS

, Depth-wise variation in the fungal and bactenial population of forest and degraded land soils
are given in table 1 and 2. Fungal population and bacterial population were always highest in surface
soil and decreased along with soil depth. In both the fand seils maximum fungal population was
tarboured from forest land soil in the month of September from 0-15 cm depth and minimum from
degraded land soll in the month of June from 15-30 cm depth. Similary bacterial population was
maximum in forest soil at 0-15 ¢m depth in September month and minimum number was in degraded
land seil at 15-30 cm depth in the month of June.

A total number of 34 fungal species were isolated from forest soil. Fungal species, Bispora
" catenula, Clavariopsis aquatica, Gonatorrhodiella highlei, Haplosporangiurm parvum, Heterocephalum
auranticum, Oidiodendron echinulatum, Phialomyces macrosporus were isolated only from surface
soil (0-15 cm) and Aureobasidium sp., Arthrobotryum melanospora, Bipolaris sp., Cercospora rosicola,
Cunninghamella elegans, Discosia maculiclla, Gonatobotryum apiculatum, Gonatobotrys simplex,
Harpographium fasciculatum and Sympodilla acicola were isolated from 15-30 cm soil depth of forest
land. Acremonium rutilum, Absidia heterospora, Aspergillus flavus, Botrytis cinera, Cladosporium
cladosporiodes, Ciadobotryum sp., Fusarium oxysporum, Geoderma sp., Geotrichum albidum,
Gilmaniella sp., Humicola fuscostra, Mucor hiemalis, Necferia ventricosa, Penicillium chrysocgenum
and Stephanoma fetracoccum were common fungi in both depth of forest soil (table 3).

Thirty-two species were isolated from degraded land soil, Aspergillus flavus, Botrytis cinera,
Botryotrichum piluliferum, Cercospora rosicola, Cladosporium cladosporiodes, Dendrophoma
_ obscurans, Monilia americana, Oidium moniliodes and Streptothirx sp. were restricted to surface

{0-15 cm) soll. Absidia heterospora, Aurcobasidium sp., Arthobolrys oligospora, Arthrobotryum
melanospora, Bispora punctata, Cercosporella persica, Chaetophoma confluens, Curvularia lunata,
Chalaropsis sp. and Torula herbarum were isoiated only from 15-30 c¢m depth soil. Acremonium
rutilum, Chrysosporium sp., Clasterosporium caricinum, Cunninghamella elegans, Gimanielia sp.,
Geotrichumn albidum, Humicola fuscoatra, Mucor hiemalis, Necteria ventricosa, Paecifomyces sp.,
Penicillium chrysogenum and Trichoderma viride were common fungi in both the depths of degraded
soil.

Blpolaris catenula, Cladobotryum sp., Clavariopsis aquatica, Discosia maculicila, Fusarium
oxysporumn, Geoderma sp., Gonatorrhodiella highlei, Haplosporangium parvum, Harpographium
fasciculatum, Heterocephalum aurantiacum, Lacellina graminicola, Qidiodendron echinulatum,
Phialomyces macrosporus, Stephanoma tetracoccum, Sympodilla acicola were restricted to forest
soil only. Whereas, Arthrobotrys ofigospora, Botryotrichum piluliferum, Cercosporella persica,
Chaetophoma confluens, Chalaropses sp., Chrysosporium sp., Clasterosporiurn caricinum, Curvularia
lunata, Dendrophoma obscurans, Monilia americana, Paecilomyces sp., Streplothrix sp., Torula
herbarum and Trichoderma viride fungi were restricted to degraded land soil only. Besides above
cited fungi, rematning were common in both the land soils (table 3 and 4).
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Table 1 : Number of fungal propagules (per gram dry soil x 10%) in forest and degraded land

soils.
Sampling perlod Forest land Degraded land
0-15 em 15-30cm | 0-15¢m _15-30cm
March 21.95 20.00 20.80 17.07
June 22.22 20.00 2168 12.19
September 34.56 28.20 30.58 2588
December 30.12 25.10 271.20 22.00

Table 2 : Bacterial population (per gram dry soll x 10%) In forast

and degraded land solls.

Sampling period Forestland Degraded land
0-15cm 15-30cm | 0-15cm 15-30 cm
March 17.07 11.25 10.00 512
June . 17.03 8.50 4.57. 3.90
September 20.24 13.23 8.23 4.00
December 19.10 12.80 8.15 4.22
DISCUSSION

The drop in number of fungi in lower depth could be attributed to the high moisture content of
the deeper soil resulting into reduced aeration of soil (Shukla and Mishra, 1992). Surface soll usually
provided with high organic matter content which in presence of adequate moisture supply-is acted
upon by the microorganisms to decompose the complex organic residue into simpler forms, hence
the microorganisms are higher in upper layer of soil (Acea and Carballas, 1985). Generally in forestiand
soff amount of mineral nutrients found always higher than degraded land (Widden, 1979). it is the
possible reason of higher bacterial and fungal population in forestiand soil than degraded land soil.
The major elements essentlal for germination of fungal propagules in soil are considered nitrogen,
carbon and iron (Benson and Baker, 1970). The majority of the taxa showed change in quantity with
soll depth. In general major changes in community structure take place at surface layer. Fungi like
Afltermnaria, Curvularia and Trichoderma are occur commonly in tropical forest soils but in present
study these fungi were not identified may be due to low temperature and unfavourable physico-
chemical properties of the soll (Widden, 1979; Bissett and Parkinson, 1979). The genus Aspergilius
is extremely common in subtropical soils (Saxena and Sarbhoy, 1963). Fungal taxa that were re-
stricted to forest sail only seem to have affinity to grow in higher concentration of mineral nutrients.

For a given community, it is generally observed that one or a few species are numerically
predominant and may strongly affect environmental conditions for other species are numerically
{Wardle and Parkinson, 1991). In the present study, few species were regularly isolated at relatively
high frequencies. These species aiso have the most widespread and least aggregated distributions.
The jow levels of aggregation observed for these specles may reflect a relatively broad or diverse
niche space that may be the result of successful adaptation to many dimensions in the system. From
the present study it could be concluded that forest and degraded land soil consists diverse range of
fungal taxa, among them some were common and some wete restricted to particular 1and system. It
also may be inferred that-a number of species were capable of colonizing the soil up to 30 cm of
depth.
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Table 3 : Fungal genera (per gram dry soll x 10%) in forest soil.

Fung} 0-15cm 15-30 cm

' March | June | Sep. | Dec. | March | June | Sep. | Dec.
Acremonium nutilium 24 | 21127120 - - 115 10
Absidia heterospora 04 |07 ] 17 | 20 25 Jos | - | 05
Aspergilius flavus 14 25 [ 33|30 | 17 0.2 - -
Aureobasidium sp. - - — - - 05 | 06| 05
Arthrobotryum melanospora - - - - - 05 | 06| 05
Botrytis cinera . 24 1.7 - 1.0 - 1.0 - -
Bipolaris sp. - - -1 - - |10 ]15] 10
Bispora catenula - ~ 37 115 - - - -
Cercospora rosicola - — - ~ 05 | 1.0 - -
Cladosporium cladosporiodes | 2.0 | 20 | 25 | 1.5 10 |05 ]| 15] 1.0
Cladobatryum sp. - .= 05 105 - - 0.5 =
Cunninghameila elegans - - - - 1.2 07 {19 1.0
Clavariopsis aquatica 1.0 13 112 | 1.0 - - - -
Discosia maculiclla ~ - - - - — 1.2 -
Fusarium oxysporum - 151 10 | 1.0 - 05 | 1.7 ]| 2.0
Geoderma sp. - 13 113 | 05 — - - -
Geolrichum albidum - 15 { 1.5 | 05 — 1.7 1] 05| 07
Gonaloboiryum apiculatum ~ — - - - — 15 ] 10
Gonatobotrys simplex - - - — - - 10| 05
Gilmaniella sp. 0.7 05 |12 ] 15 - 1.0 - -
Gonatorrhodiella highlei - - 15 | 1.5 — - — -
Haplosporangium parvum 24 1.0 - - - - - -
Harpographlum fasciculatum - - - - 0.5 10 | 251 09
Helerocephalum aurantiacum 2.4 - - - - - - -
Hurnicola fuscoatra - 1.5 1 15 | 10 20 1 20 {2541 30
Lacellina graminicola - - - - - - 1.5 20
Mucor hiemalis 24 1.0 | 35 | 2.0 2.5 35 |20 ] 15
Necteria ventricosa - - 1.2 | 1.0 0.5 0.9 - ~
Oidiodandron echinulatum  ¢«| 24 1.0 [ 1.7 | 20 — - - -
Penicillium chrysogenum 24 15[ 1.2 | 1.5 1.2 05 | 20| 15
Phialomyces macrosporus - 0.5 - - - - — -
Stephanoma fetracoccum 2.4 - - — 2.0 1.5 10| 1.0
Sympoditla acicola - - - - 1.5 1.5 | 10| 0.5
Sterile 1.0 15| 25 | 25 3.0 - 12 ] 15
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Table 4 : Fungal genera (per gram dry soil x 10%) in degraded soil.

Fl.!ngl o 0-15¢cm 15-30 cm

March | June | Sep. | Dec. | March | June | Sep. | Dec.
Acremonium rutilum 15 15 | 15| 16 - 05 | 10| 1.0
Absidia heterospora — - - - - 05 | 05| 05
Aspergillus flavus - 15 | 05 | 20 - - = -
Aureobasidium sp. - - - - — 05 | 1.0} 1.0
Arthrobotrys oligospora — - — — - 1.0 | 05 1.0
Arthrobotryumn melanoplace - — — — - 10 | 13| 05
Bispora,punctata . - - | -1 - - |15 ]12] o5
Botrytis cinera 1.2 1.5 | 1.7 | 1.0 - - - -
Botryotrichum piluliferum 17 | 18 | 20| 25 -1 -1-1-
Lelcsspora rosicols 22 [ 24| 25| 20 -l -1-1 -
Cercosporella persica - - - - 20 22 | 25 1.0
Cladosporium cladosporiodes - - 30 { 20 - - - -
Chaetophoma confluens - - - - 3.0 15 j 18| 1.0
Chrysosporium sp. - - 1.5 1.5 15 15 | 2.0 1.5
Clasterosporium caricinum 1.7 -~ — — 1.7 - - -
Cunninghamella elegans 1.0 - - = 1.5 - - -
Curvularia lunata - - - — - 12 { 20} 18
Chalaropsis sp. - - - - 1.5 - - -
Dendrophoma obscurans 1.2 25 - - - - - -
Gilmaniella sp. - - 1.0 15 - - 22 ] 20
Geotrichum albidum - — 10 | 1.5 - — 25| 20
Humicola fuscoatra — 15 | 1.2 | 1.0 1.5 20 - -
Monilia americana — - 20 | 1.5 - - - -
Mucor hiemalis 1.0 110 |15 ] 10 | 10 |10 ]| 18] 15
Necleria veniricosa - - 156 | 1.0 - 1.0 | 22| 2.0
Qidium moniliodes - 1.2 1 13 | 1.2 ~ - - -
Paecilomyces sp. 2.1 15 112 | 1.2 2.0 - - -
Penicillium chrysogenum 3.0 15 1 1.0 | 10 1.0 - - -
Streptothrix sp. 2.0 1.0 | - - - - - -
Torula herbarum - — - - 1.5 15 125 20
Trichoderma viride 2.5 1.0 ] 1.0 ] 1.5 2.0 - - -
Sterile 1.5 10 | 13 | 15 25 - 10| 1.0




Micro funga diversity in forest and degraded land soils.

REFERENCES . - : 3 .., ."".'“..j. - 8 ﬁluf:?

i .

Acea, M.J. and Carbailas, T. 1985. First result of study of the mlcroblal population of humid zone grametlc 50|Is
Edafol. Agrobiol. 44 : 395 - 412.
Barnett, H.L. and Hunter, B.B. 1972. lllustrated genera of imperfect fungi. Burgess Publishing Company.

Minneapolis.

Benson, D.M. and Baker, R. 1970 Rhizosphere competition modet in sqil systems. Phytopathol 60 :
1058 - 1061. i/

Bissett, J. and Parkinson, D. 1979. The distribution of fungi in some alpine souls Canad. J. Bot.
57 : 1609 - 1629.

Chrigtensen, M. 1969. Soil microfung! of dry to mesic conifer-hardwood forest in northern Wiscongin. Ecoiogy.
50:9-27.

Clark, F.E. and Paul E.A. 1970. The microflora of grassland. Adv. Agron. 22 : 375 - 435

Domsch, K.H., Gams, W. and Anderson. T.H. 1980. Compendium of soll fungi. Academic Press, London.

Johnson, L.E. and E.A. Curl, 1972. Methods for research on ecology of soil borne plant pathogens
Burgess publishing Company, Minneapolis. et

Mishra, R.R. and Sharma, G.D. 1977. Ecology of soil fungi; population vanatron in reiatlon to varylng oover

* vegetation and soil factors. Sydowia Ann. Ser. 30 : 134 - 140, !

Mishra, R.R, and Kanaujia R.S. 1973. Studies on certain ecological aspects of soil fungl H. Edafpl. Anrobml.' '
32:21-39

Mishra R.R. 1966. Seasonal variation in fungal flora of grassiands of Varanasi (Indil) Tropical Ecology.
T7:100- 113,

Saxena, R.K. and Sarbhoy, A K. 1963. Ecology of soil fungi of Uttar Pradesh Proc. Natl. Inst. Sci. India.
29: 207 -224

Shukia, A K. and Mishra, R.R. 1992, Influence of soll management systems on the microfungal communities of
potato field. Cryptog. Mycol. 13 : 135 - 144,

Subramanlan, C.V. 1971, Hyphomyceles an account of Indian species except Cercospora. Indian Council of
Agricultural Research Pub., New Delhi.

Wardle, D.A. and Parkinson, D. 1991. Analysis of co-occurrence in a fungal community. Mycol. Res.
95 : 504 - 507.

Widden, P. 1979. Fungal population from forest soils in southern Quebec. Canad. J. Bot. 57 : 1324 - 1331.

{Received on 7 October, 2003; Accepted on 4 April, 2004)

Advances in Plant Sciences DECEMBER




