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SEVERAL soil bacteria® ™3, and fungi*’ have been
shown to possess the property of solubilization of
tricalcium phosphate in culture. Some strains of
cyanobacteria were also shown to solubilize tri-
calcium phosphate®. Mussorie r1ock phosphate’
(MRP), a raw material for the fertilizer mdustry, 1s a
source of P,0,, although the latter i1s unavailable
unless solubilized microbiologically. The present
communication shows how five species of cyano-
bacteria can solubilize MRP.

All the five strains of nitrogen-fixing cyanobacteria,
isolated from saline soils and maintained routinely
in Fogg’s medium?®, were starved for one month with
one subculturing after 2 weeks in a medium devoid
of K,HPO, (equal amount of K was provided as
K (). The phosphorus-starved cultures were inocu-
lated in a medium supplemented with (.5 g/ MRP,
equivalent to 0.039 g/l phosphorus. Uninoculated
growth medium and medium supplemented with
0.2 g/1 K,;HPO, served as controls. The algae were
grown in 100 m] growth medium in 250 ml Erlenmeyer
flasks at 2000 lux and 30+ 1°C in a growth room as
batch cultures for 4 weeks. The algal mass was

il

separated by filtration through a washed, preweighed
Whatman No. 41 filter paper disc. The available
phosphorus in filtrate and pellet was determined by
standard procedures® 19,

All the five strains could solubilize MRP and
MRP supported luxuriant growth of the cyano-
bacteria (table 1). Biomass of Hapalosiphon, Westiel-
lopsis, Scytonema and Calothrix was more (44.3 to
71.8%) in medium containing MRP compared to
medium containing K,HPQO,, the conventional
source of phosphorus. Biomass of Tolypothrix in
presence of K,HPO, was more than that in pre-
sence of MRP, but only by 27.7%.

In general the uptake of P was greater in presence
of MRP than in presence of the readily available
source, K, HPQO, in all the stramns examined except
W. prolifica. This suggests that W. prolifica is less
efficient in solubilizing MRP compared to the other
four strains of cyanobacteria. The accumulation of P
per unit of biomass was highest tn C. braunii and no
available P was left in the culture medium.

In general, the pH of the growth medium con-
taining MRP dropped by 0.02-0.24 units from the
inittal pH of 7.6. These results seem to rule out
liberation of organic acid as a mechanism for solu-
bilization of MRP, which 1s in agreement with
results for other micro-organisms®, There are no
earlier reports on the solubilization of MRP by
micro-algae and efforts are under way to understand
the mechamism of P solubilization by these micro-
algae.

Table 1 Solubilization of Mussorie rock phosphate by cyanobacteria

Available P (mg)

Dry wt of
Source®  algal mass
Strain of P (mg/mi)

Tolypothrix  K,HPO,  0.502
ceylonica MRP 0.393
Hapalosiphon K,HPO, 0.196
fontinalis MRP 0.283
Westiellopsis K,HPO, 0.181
prolifica MRP 0.309
Scytonema K,HPO, 0.181
cincinnatum MRP 0311
Calothrix K,iPQ, 0.145
braunii MRP 0.220

in filtrate
in algal
mass  Observed  Expected® pH
0.10 ND 3.50 7.33
0.22 0.14 3.54 7.46
0.35 ND 3.25 1.20
(.38 0.13 3.39 1.36
0.38 ND 322 1.15
0.31 0 3.59 1.5
0,24 ND .36 1.26
0.27 0.16 347 7.43
0.21 ND 3139 70
(.50 0 340 1.58

‘K JIPO, 02g/1=x3.6mgP in medium;, MRP 05g/1=39mgP; ND, Not determmed;
*Figures for expected available P in filtrate for medium with MRP (= 3.9 mg PP} are tots} P in
medium (assuming total solubilization of MRP) minus P in algal mass and filteate.
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Table 1 Screening of isolates for tricalcium phosphate solubilization

PIOS
sotlubilization
Sotrce No. of isolate Organism pH after growth {mg/50 ml)
Compost material 4 A, niger
Asl 3.1 22.5
As2 33 23.7
As3 3.0 269
As4 3.5 22.8
Wheat rhizosphere 2 A. niger
AsS 3.2 49
Asb 35 10,5
Garden soil 2 Trichoderma sp.
Tsl 3.7 3.5
Ts2 3.9 6.2
Gram rhizosphere 2 Penicillium fumiculosum
Pf1 3.3 34
P2 3.5 7.1
Gram rhizosphere 3 Gram negative bacteria
1 5.5 3.7
2 53 3.2
3 5.1 28

Control {(without inoculum)
CD at 5%

_ 5.0 -
—_ 0.31 2.62




