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Table 1. Analysis of variance of soluble phosphorus in different time.

YA STPAN STSAN @ol3l a3 i b
60 Day 30 Day 10 Day DF Source Of Variation
G
59452%% 192527+ 11822%* 2 &
Fungi
Slees S
6049%* 44115* 15333 ** 2
Rock Phosphate
33207%* 4383%* 2467* 1 R
Moisture
Slawsd S x G)LS
9990** 2128* 980™ 4 -
Fungi x Rock Phosphate
[ x =,
2911™ 205* 540" 2 X @
FungixMoisture
Slas S x S
6049%* 2034™ 624" 2 - 2
Moisture x Rock Phosphate
") x Slawd S x ~ 6
3031 2145+ 4471 % 4 X &
Fungi x Rock PhosphatexMoisture
o
924 747 487 36
error
S
8.4 8.33 7.78 e
CV

Gl e pe 5 Ao 0 o s \ CE”” 03 Gl g S Sy s 9 '
** % and ™ Significant at P<0.01, P<0.05 and Non-significant, respectively.
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Table 2. Mean comparison of the amount of water soluble phosphorus (mg kg™).

&b
Fungi C/._v)b) Loy Slaws Sl
- . Al Moisture% Rock Phosphate
A. niger
Isolate Control
SEPAN
10 Day
250 388* 3059 100% 0
297°¢ 304> 342° 200% 0
262 276%¢ 273%¢ 100% 1:8
267%¢ 324% 286" 200% 1:8
2408 264%¢ 2368 100% 1:4
2378 3049 254 200% 1:4
SIPAN
30 Day
398%® 401° 348 100% 0
344%¢ 408° 384%™ 200% 0
250 3489 335%¢ 100% 1:8
28818 372%¢ 3304 200% 1:8
217" 294°f 2788 100% 1:4
772 339°f 294 200% 1:4
e\
60 Day
3904 429° 3744 100% 0
3844 431° 401" 200% 0
2618 409° 348°%° 100% 1:8
306°¢ 552° 351°° 200% 1:8
208" 313°¢ 290 100% 1:4
302°¢ 399 34141 200% 1:4

A s e gl (ol Ao S prha 53 s S e G S gl 6 ola Sl DLy a o

Means followed by at least one similar letter are not significantly different (P<0.01) on each time.
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Table 3. Analysis of variance of pH.

STPRY SITAN SITAR EESIRESN S is b
60 Day 30 Day 10 Day DF Source of Variation
1.7%% 0.6%* IR 2 et
Fungi
Slaud S
2.4%%* 4% 3.7 2
Rock Phosphate
0.02%* 0.1 0.12%* 1 b
Moisture
i St x 25
0.3™ 0.1* L1e 4 :
Fungi x Rock Phosphate
4.1%% 0.1% 2.4 2 Xt
Fungi x Moisture
0.2%* 0.01" 6.8%* 2 S S x ash
Moisture x Rock Phosphate
0.2 1.3 4.4 4 Saskox Dl Sbex g
Fungi x Rock Phosphate x Moisture
Uast
0.01 0.02 0.04 36
error
Ol ot o gl
1.7 2.8 3.8 s
Ccv

Gl e pe 5 Ao 0 o s \ CE”” 03 Gl g S Sy ns 9 '
** % and ™ Significant at P<0.01, P<0.05 and Non-significant, respectively.
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Table 4. Mean comparison of pH.

et
Fungi Cosby Ao s Slies S
FHNES A ni Aals Moisture% Rock Phosphate
. mger
Isolate Control
SEPAN
10 Days
4.8 4.18 4.5 100% 0
5d° 4.7 4.8 200% 0
5.6%° 5.2¢¢ 5.3 100% 1:8
5.8% 4.8 5.3 200% 1:8
5.5%¢ 5.5%¢ 5.5%¢ 100% 1:4
5.9° 5.20¢ 5.5%¢ 200% 1:4
BESAN
30 Days
5.0° 4.5¢ 4.7¢ 100% 0
5.0° 4.6¢ 4.4¢ 200% 0
5.5% 5.3b° 5.5% 100% 1:8
5.6% 5.0° 5.3% 200% 1:8
5.8° 5.5% 5.7% 100% 14
5.8° 5.5% 5.5% 200% 14
SYPRY
60 Days
5.0% 4.0 4.6 100% 0
4.9% 4.4¢8 4.5 200% 0
5.5%° 5.3% 5.3% 100% 1:8
5.5%¢ 4.6 5.24 200% 1:8
5.8% 5.4%¢ 5.5% 100% 14
5.8% 4.8 5.5%¢ 200% 14

I Sl e Dl (55lel A s3 S i 3 s S e G Sl 6 b SSbe Oley s s

Means followed by at least one similar letter are not significantly different (P<0.01) on each time.
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Figure 1. Changes in pH and soluble phosphorus on the 60" day.
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Table 5. Mean comparison of mass reduction of medium culture (mg).

gt
Fungi sk Ao Slind S
FHNES 4. niger Jals Moisture% Rock Phosphate
Isolate Control
SESAR
10 Day
234 2204 59 100% 0
54 2454 11°° 200% 0
12¢° 2454 7°° 100% 1:8
240 16°¢ 12¢° 200% 1:8
175 10°° 3° 100% 1:4
16"° 50° 14%¢ 200% 1:4
BESAR
30 Day
77%® 505 50 100% 0
74 45%¢ 20" 200% 0
44%¢ 45%¢ 30t 100% 1:8
87° 30t 32 200% 1:8
80%® 474t 28" 100% 1:4
55% 68> 32 200% 1:4
Jao W
60 Day
93° 40° 57 100% 0
80%® 51° 47° 200% 0
64+° 50° 40° 100% 18
97° 44° 58" 200% 1:8
69+° 42° 52° 100% 1:4
74+ 87 52° 200% 1:4
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Means followed by at least one similar letter are not significantly different (P<0.01) on each time.
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Abstract

Background and Objectives: Direct application of Rock phosphate (RP) could be a suitable
substitution for chemical P fertilizers, but due to many reasons RP application may not show
desirable and satisfying efficiency in calcareous soils. A technique to increase RP solubility is
the use of phosphorus (P) solubilizing microorganisms. Some of insoluble P compounds will be
solubilized and transformed to available form by the activity of P solubilizing microorganisms.
Dissolution of phosphate by P solubilizing microorganisms is dependent on the environmental
conditions and the composition of the medium culture. Moisture content is one of the crucial
factors which could affect RP and organic matter dissolution and microorganisms' activity and
finally influence insoluble P compounds. Content of RP in the medium is the other important
factor and high content of RP could result in the decrease of soluble P. Present study conducted
in order to study the effect of two fungal species, moisture content and rock phosphate content
on water soluble phosphate (WSP), pH and changes of medium weight with time.

Materials and Methods: The used fungi in the present study were Aspergilus niger and an
isolate from Koh sepid Lar Yasouj phosphate mine. The experiment performed as factorial in a
completely randomized design with three rock phosphate (RP) levels (zero, 1:8 and 1:4 RP: rice
husk), two moisture content (100 and 200% w/w) and fungi at three levels (control, the isolate
and A. niger) with three replications as batch experiment in test tube for 60 days. Moisture
content was adjusted to the specified level in sterile condition and by sterile deionized water by
weighing each three days during incubation period. At 10, 30 and 60 days three tubes were
removed of each treatment and dried under 70 °C. Samples were weighed and transferred to
suitable polyethylene tubes for extracting soluble P. Soluble P extraction was carried out by
0.01 M CaCl, and P determined by blue method colorimetry method. pH and mass reduction of
culture medium were also measured and calculated.

Results: Results showed that presence of RP not only did not increase but even decreased WSP
and the increase of RP content was associated with more reduction of soluble P. Generally, WSP
increased with moisture increase to 200%. The highest WSP was achieved in the presence of
A. niger on 200% moisture level and 1:8 RP on 60d. Water soluble P showed a decreasing trend in
the presence of the isolate though it had a higher growth than A. niger. The trend of pH changes
was reverse to WSP and pH decrease increased WSP. Sample weight reduction was higher in the
presence of fungi than control and sample weight reduction was higher in the presence of isolate
than A. niger which may show better growth of the isolate in rice husk medium.

Conclusion: Results of the present study suggest that medium composition and condition is
important on P solubilization and need more attention.
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