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ABSTRACT

The importance of Phosphate solubilization by microorganisms is well established in agriculture
and dephosphorization of mineral ores. Ten species of Penicillium inhabiting the soils of Pachmarhi
hills (1108-1287m above msl) have been tested for their capacity of Phosphate solubilization using two
samples of rock Phosphate and three of iron ores. The rock phosphate was solubilized upto 61.6% gm
biomass in 10 days at 30&e%c and the Phosphorus content of the iron ores was reduced upto 47.6%
gm biomass. The fungi Prestrictum, Prugulosum , Pcitrinum , Pislandicum and Pmelinii utilized the
solubilized Phosphate for their growth and liberated the Phosphorus in cultural broths. They appeared
promising candidates as biofertilizer in agriculture and in metallurgical processing for dephosphorization
of iron ore. It was also evidenced that Phosphate solubilization potential of these Penicillia was related
with their microhabitate where soluble Phosphate is scarcely available.
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INTRODUCTION

Phosphorus is an essential element
classified as a macronutrient because of the
relatively large amounts of phosphorus required by
plants. Phosphorus is one of the three nutrients
generally added to soils in fertilizers. One of the
main roles of phosphorus in living organisms is in
the transfer of energy. Organic compounds that
contain phosphorus are used to transfer energy
from one reaction to drive another reaction within
cells. The role of Phosphorus in plant growth is
an essential nutrient both as apart of several key
plant structure compounds, as a catalyst in the
conversion of numerous key alchemical reactions
in plants. The phosphorus is essential for the
general health and vigour off all plants. Low soil

phosphorus availability is a primary constraint
toplant growth over much of the earth’s surface,
principally because phosphorus is commonly bound
to soil constituents that make it unavailable to plants.
In agricultural systems, low-phosphorus availability
has been addressedthrough the application of
concentrated phosphorus fertilizers, but the
efficiency of this process is affected by chemical
immobilization of phosphorus in soil, depletion of
nonrenewable sources of phosphorus ore, and cost
of fertilizer processing.

MATERIAL AND METHODS
Ten species of Penicillium inhabiting the

soils of Pachmarhi(M.P.) were taken for this study.
They were P, restrictum, P rugulosum, P, citrinum ,
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P. islandicum, P. melinii, P. chrysogenum, P.
herquie, P, olivicolor, P. spinulosum and P, vinaceum.
Cultures were grown in Czapek-Dox broth medium
containing Rock phosphate and Iron ore as the sole
source of Phosphorus. After 10 days of incibation,
the amount of phosphorus (as Pi) was estimated
both in the culture filtrate and mycelia biomass
according to the Vanadomolybdate method of
Jeffrey (1970). The data has been expressed as %
solubilization/gm fungal biomass.

RESULTS AND DISCUSSION

No extraneous phosphorus is added to the
nutrient medium, the fungi use the phosphorus from
the rock phosphate or iron ore sample for growth. A
part of the phosphorus is released in the medium
due to the activities of Penicillium species.

Differences in their growth (biomass) on rock
phosphate were directly proportional to the relative
phosphate solubilization capacity of these fungi. .
The fungi Prestrictum, Prugulosum , Pcitrinum ,
Pislandicum and P.melinii utilized the solubilized
Phosphate for their growth and liberated the
Phosphorus in cultural broths. Phosphate solubilizing
efficiency of Pislandicum was the best (61.2 %,
59.2% and 60.0% respectively) followed by P,
restrictum and P.melinii | herquei with different
samples (Table 1). In their study Deshpande et al.,
(1986) have found that Aspergillus sp. were able to
dephosphorizing manganese ore upto 39.6 % and
18.4 % respectively. In all the test broth media the
final pH was considerably lower. Several similar
observations have been recorded by Abd-Alla, M.H.,
1994, Caravaca et al., 2004, El-Katatny, M.S., 2004,
Khan et al., 2007, Richa et al., 2007 and Wakelin et

Table 1: Growth of Fungi

S. Name of Lohara rock  Jhamarkotra Iron ore A Iron ore B Iron ore C

No. fungi Phosphate Rock phosp. Y%per-gm %per-gm %per-gm
Y%per-gm Yoper-gm biomass biomass biomass
biomass biomass

1 Pchrysogenum 18.09 0.11 27.7 6.4 4.3

2 Pcitrinum 28.26 0.28 33.2 0.0 11.8

3 Pherquei 28.46 0.42 34.4 35.7 19.1

4 Pislandicum 52.94 2.52 61.2 59.2 60.0

5 Pmelinii 20.82 0.82 39.3 16.6 25.3

6 Polivicolor 34.61 0.50 59.4 34.3 14.4

7 Prestrictum 45.45 1.18 59.4 57.6 56.5

8 Prugulosum 31.20 0.80 19.2 20.0 10.7

9 Pspinulosum 17.16 0.30 21.3 18.9 19.3

10  Pvinaceum 15.56 0.09 35.5 30.3 8.6

al., 2004 .From this study, Prestrictum, Prugulosum
, Pcitrinum , Pislandicum and P.melinii get
distinguished as the potential fungi for solubilization
and dephosphorization of the native phosphates.

CONCLUSION

The tests Penicillia were selected for this
study because of the very fact that they inhabited
the soils of Pachmarhi hills. It is well known that the
hill soils are formed from the original rock formations
which mostly contain Phosphorus in native state.

Ability of a microorganism which colonizes such
habitats must include efficiency in respect of
Phosphorus solubilization .It may be concluded that
the phosphorus used by fungi for their growth was
made available only from the rock phosphate or iron
ore which has it in an insoluble form. These fungi
exhibited their ability to bring the bound phosphorus
into soluble form for their utilization. It can be
suggested that P.islandicum, P.olivicolor and
Prestrictum cvan successfully be exploited further
as biofertilizer and for dephosphorization of iron ore
in metallurgical processing.
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