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Seasonal fluctuation of VAM fungi on six commonly cultivated crops

of Dharwad district in Karnatka
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The establishment of arbuscular mycorrhiza(AM) fungi was recorded in six cultivated crops. Therewas a seasonal fluctuation of
AM fungal colonization in root bit and in root length on Jowar, wheat, safflower, sugarcane, pigeon pea and cotton. The root
colonization and AMF spore numbersin soil samples not correlated with each other. Resultsrevealed that O.M. and E.C. higher
or lower level have no influence on colonization / spore number, on contrary higher P and N concentration in soil reduced root
colonization. It shows, the distribution of AM fungi varied with climate and edaphic environments as well as land use patterns

among cultivated crops.
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INTRODUCTION

Arbuscular mycorrhizal (AM) fungi are ubiquitous.

indistribution and physiologically are unspecialized.
In the soils they occur in the form of chlamydospores,
zygospores and azygospores (Tisdall, 1991 and Coleman
and Crossley, 1996). Root colonization withAM fungi has
resulted in efficient uptake of immobile nutrients such as
Phosphorus, Zinc and Copper. Mycorrhizal dependency
is the degree to which a plant/crop is dependent on the
mycorrhizal conditionsto produce its maximum growth
or yield (Bhagyargj, 2006). Therefore, an attempt was
made to study the fluctuation of AM fungi is commonly
cultivated crops in Dharwad district in Karnataka, by
determining the extent of root colonization, spore
population and speci es composition.

MATERIALS AND METHODS
The present research was carried out at five different
localities of Dharwad district. Soil samplesfrom theroot
zone of each crop plant grown in different localities of
the sites were randomly collected from zerocmup to a
depth of 26cm. Physical and chemical properties of the
soil were estimated by standard anal ytical methods (Piper,
1950; Jackson, 1973). Rhizospere soil sampleswith tender
rootsof plantswere collected randomly. The soil sampling
was done at three different seasons. Roots were
separated, washed, cut in to 1cm segments, cleared in
10% K OH and stained with 0.05% tryphan blue (Phillips
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and Hayman, 1970). Arbuscular mycorrhization of each
plant species was determined by estimating the per cent
root colonization (Giovannetti and Mosse, 1980). For AM
fungal spore enumeration, 100g of the substrate was
dispersedin 1lit. water. after 15 min. the suspension was
decanted through 750m - 45m, sieves and the remaining
five of the sieves were washed in to beakers. The
Supernatant was filtered through Grided filter papers.
Each filter paper was spread on amicroside and observed
under a dissecting microscopeat 45X magnification. The
intact AMF spores were counted. The AM fungal spores
were picked up with awet needle and mounted in poly-
vinyl acohal lactophenol onamicrodidefor identification

RESULTS AND DiscussioN
A remarkable feature of the major crops examined was
the extensive AM Fungal colonization which was
frequently very high significantly highest level of AMF
colonization was found in the survey in Jowar during
monsoon and least root colonization was observed in
pigeonpeaduring winter (Table 1). The sustainable crop
line examined from all the localities reflects a well
colonized AMF association. This suggests that nutrient
or water stress determind the levels of colonization.
Percentages of root colonization level swerelow and atpar
also in roots of safflower and cotton in winter season
(Table 2). Thisis probably because of the dry eutrophic
nature of the substrate (Harley and Smith, 1983;
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Table 1 : Seasonal fluctuation in growth of per cent root length (cm) colonization (%) in six cultivated crops

Monsoon Winter Summer
Plant Root length  Root colonization Root length  Root colonization  Root length  Root colonization
(cm) % (cm) % (cm) %
Jawar 53.2 63.6 426 61.2 37.2 724
Wheat 49.1 57.1 341 46.8 25.2 82.3
Safflower 374 84.2 285 315 30.1 94.7
Sugarcane 315 814 233 63.6 21.1 77.6
Pigeonpea 28.6 89.6 194 48.7 22.1 69.2
Cotton 41.3 82.7 39.2 345 38.1 87.6
CD at 0.05s % 5.10 5.01 6.21 7.05 7.03 9.00
Table 2 : Seasonal fluctuation cultivated Jowar land in AFM Sporesand O, C, N and P
content of AMF AMF AMF
Soil depth in gores O.C N P spores O.C. N P spores O.C N P
cms per25g (%) (%) (%) per25g (%) (%) (%) per2sg (%) (%) (%)
il soil soil
Monsoon Winter Summer
0-10 1035 182 211 032 1916 179 201 029 1582 187 213 0.31
11-15 914 173 146 024 88.7 158 143 021 101.2 174 251 0.23
16-20 57.6 08 115 019 541 093 111 018 69.2 09 124 0.14
21-26 23.1 061 101 015 148 056 098 017 254 068 113 0.13
CD at 0.05% 9.0 0.03 002 NS 0.1 002 003 002 11.1 003 001 NS

Table 3 : Seasonal fluctuation of Wheat cultivated round in AMF spores and O, C, N and P content of Sail

AMF AMF AMF
Soil depthin spores O.C. N(%6) P(%) spores  O.C. N6 P(%) spores  O.C. N(%6) P(%
cms per 259 (%) er 259 (%) er 259 (%)
sail soil soil
Monsoon Winter Summer
0-10 998 173 1838 026 1925 168 118 024 1262 191 214 0.3
11-15 813 166 137 0.23 82.6 149 110 021 1041 18 116 0.2
16-20 627 084 110 0.8 504 087 091 0.18 786 097 110 0.21
21-26 194 057 084 014 163 058 054 013 244 070 089 0.1¢
CDat0.05% 10.03 003 001 NS 800 002 001 NS 130 010 001 NS

Wangiyanaet al., 2006).

No reduction in mycorrhizal spores populationin 0
to 10 cm. soil depth of all the six cropsin al the seasons
(Table 2 to 9). Highest spores number (158.4/25 g soil)
during summer and least number of spores 14.8/ 25 gm
soil during winter was observed in Jawar (Table 2).

Greater number of spores were recorded during summer
in all the examined crops. Significantly increased
mycorrhizal spore population in 0-10 cm soil depth of all
the six cropsin all the seasons (Tables 2-7).

Spore population increased in mid-summer and
declined mostly in the winter. Differences in time of
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Table 4 : Seasonal fluctuation of Sefflower cultivated landin AMF sporesand O, C, N and P content of Soil

AMF AMF AMF
Soil depthin  spores  O.C. N©E  P%) spores O.C. NCE) P(%) sores O.C. N(%) P(%)
cms per 259 (%) per25g (%) per 259 (%)
soil soil soil
Monsoon Winter Summer
0-10 1474 176 181 024 1032 171 122 021 1592 192 216 0.33
11-15 88.1 167 141 0.22 89.5 163 114 020 1014 1.799 119 0.23
16-20 576 085 101 0.16 63.1 0.73 110 0.16 81.3 098 111 0.19
21-26 191 052 181 0.14 17.6 049 058 014 21.5 0.78 0.87 0.15

CDa005% 901 002 001 NS 10.0

0.02 001 NS 110 0.01 0.01 NS

NS = Non significant

Table 5 : Seasonal fluctuation of Sugarcane cultivated land in AMF sporesand O, C, N and P content of Sail

AMF

Soil depthin - PO oc ore o.C e 0.C
| n .C. ores .C. ores .C.
o A NOO) POE) T g o NOO PO e g o MO PO
il soil soil
Monsoon Winter Summer

0-10 1342 186 216 027 1311 161 210 031 1374 190 220 032
11-15 1100 133 212 023 1075 139 201 027 1204 131 222 029
16-20 834 127 18 019 783 122 201 021 864 118 119 024
21-26 231 107 136 014 165 114 094 017 378 089 111 0.9

CDat0.05% 9.04 005 003 NS 9.0

002 004 0.01 100 0.00 0.07 NS

Table 6 : Seasond fluctuation of Pigeonpeacultivated landin AMF spores and O, C, N and P content of Soil

AMF AMF AMF
Soil depth spc;rres 0O.C. N(%) P(%) gores O.C. N(%) P(%) spores  O.C. N P(%)
incms ; 5 (%) ° ° per ?59 (%) ° ° per ?59 (%) > >
il soil soil
Monsoon Winter Summer

0-10 161.2 193 213 033 1970 191 222 032 1877 183 204 0.29
11-15 1075 166 191 027 1462 142 217 027 1300 158 119 0.17
16-20 9.1 140 152 019 1014 122 114 021 984 179 112 0.14
21-26 247 121 132 019 294 084 092 0.14 30.2 0.14 107 0.12

CDa0.05% 850 002 003 NS 8.2

0.03 005 000 1101 0.05 0.07 NS

increase and decrease in spore number are probably
related to stage of post development and climatic
conditions. In summer depression in P was attributed to
uptake by vegetation, and decreasesin microbial release
dueto lower soil moisture. The seasonal declinein spore

popul ation may be accounted by spontaneous germination
or death, injection by soil fauna, destruction of germination
inthe presence of living host (Sieverding and Toro, 1988).

Many spores showed poor level of attachment with
roots during monsoon and winter seasons. A similar trend
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Table7 : Seasond fluctuation of Cotton cultivated land in AM F spores and O, C, N and P content of Soil

AMF AMF AMF
Soil depth spc;rres O.C N(%) P(%) gores O.C. N(%) P(%) spores  O.C. N(%) P(%)
incms ; 59 (%) ° ° per 259 (%) ° ° per ?59 (%) ° °
il soil soil
Monsoon Winter Summer
0-10 1514 186 224 027 1582 177 238 024 2810 196 217 0.32
11-15 1070 163 215 039 1415 159 231 023 1770 187 213 0.30
16-20 101.3 162 207 024 1076 132 212 019 1221 1.73 211 0.24
21-26 286 084 1838 0.13 314 097 119 014 38.7 093 191 0.17
CDa005% 1002 004 007 NS 1101 0.02 0.03 0.01 12.0 0.02 0.08 0.00

of variationintheAM fungal chlamydospore population
with AM root col onization has been observed in roots of
al the crops. Spores of Glomus were found in all the
examined soils but therewas no correlation between their
number and mycorhhizal colonization (Miller etal., 1995;
Read, 1996).

The soil had alargeindigenous popul ation supporting
the generally held view that there were more spores in
cultivated than in uncultivated soils. Mycorrhizal fungi
appear to ubiquitously associated with Jowar, Wheat,
Safflower, Sugarcane, Pigeon peaand Cotton in Dharwad
district. A wide variation was observed among and within
different species of AM fungi in their ability to promote
cultivated plant growth at different sites. The AMF spore
population is reported from the field soilsare 10 to 100
timesgreater thefindingsof, (Bowen, 1987; Allen, 1991).
More conclusively demonstrated that AM mycorrhizal
fungi grow saprophytically in soil. If the saprophytic
existence of mycorrhizae with high levels of 0°C is
possible. There should be no reduction in mycorrhizal
spore population in Jowar, wheat sugarcane, pigeonpea,
cotton and safflower. Thiswork believe that besides0°C
other ecological features such as moisture, pH, soil
aeration, temperature and trace elements are involved
influencing mycorrhizal distribution and survival in
agricultural crops. The intensity of AM association
supporting general view that there are more spores in
cultivated soilsthan in uncultivated.
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