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1- Plant Growth Promoting Rhizobacteria ( PGPR)
2- potassium solubilizing bacteria
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1- Tryptic Soy Broth (TSB)
2- Count Plate
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1- Indole-3- acetic acid
2- Tryptic Soy Agar (TSA)
3- L-Tryptophane
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Table (1) The results of biochemical tests

Szl i Sl o IS oS - o oy Ol el 55 ST By eS0T bl
Possible genus ~ Anaerobic ~ Aerobic  Mobility ~ Citrate  Levan Nitrate Sucrose  Oxidas  Catalas Gram Isolates
reduction test
lisogssw - + + + - + + + + - 1
Pseudomonas
Sl i, T - + - - - + - - + + 2
Arthrobacter
olsogd s + + + - + + + + - - 3
Pseudomonas
skl - + + - + + - + + + 4
Bacillus
u‘/b').o_;)}w - - + - - - - + - - 5
Pseudomonas
skl - + + - + + - + + + 6
Bacillus
lisasd g - + + + - + + + + - 7
Pseudomonas
STy - + + - - - - - - + 8
Arthrobacter
el - + + - + + - + + + 9
Bacillus
Sl i, T + + + - - + - - + + 10
Arthrobacter
Al - + - - - + - - + + 11
Arthrobacter
sl - + + + - + + + - + 12
Bacillus
sl - + + + + + - + + + 13
Bacillus
lisass g - + + + - + + + + - 14
Pseudomonas
skt - + + + - + + + - + 15
Bacillus
lisasd g - + + + - + + + + - 16

Pseudomonas
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lises2 5
Pseudomonas
AStaT
Arthrobacter
skl

Bacillus

lises2 5
Pseudomonas
skl
Bacillus
Ayl
Arthrobacter
skl

Bacillus

lises2 5
Pseudomonas

lises2 5
Pseudomonas
sl

Bacillus
AT
Arthrobacter
sl

Bacillus
AT
Arthrobacter

lizes2 s
Pseudomonas

lises2 e
Pseudomonas
pbel

Bacillus
sl

Bacillus
AT
Arthrobacter

lizes2 s
Pseudomonas
pbel

Bacillus
ST
Arthrobacter

lizes2 s
Pseudomonas
ST
Arthrobacter
sl

Bacillus
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Table (2) Results of analysis of variance including mean squares (degree of freedom) of bacterial,
time and media factors on nutrients release under laboratory conditions
(33T 4 53) Slag o S0k
Mean of squares (df)

ST g Slawd sl ey s5leslS] olj:,ucl;a
Auxin production  Phosphate solubilization  Potassium release Sources of variations
1038.2379) 48452.59"(9) 143.397(39) (Isolate) ol
- - 614.287(1) (Medium) 28" Lo

- - 29.697(39) (Isolatex Medium) 28" Loses 5 4l

7.56 20) 12.82 20) 0.0280) (Error a)a gls
996.52"(2) 17739.78"(4) 906.677(1) (Time) ol
75.357(18) 744.977(36) 59.297(39) (Isolate XTime) ol s 4l
- - 28.947(1) (Timex Medium) ol 5 Lo

- - 39.56™(39) (loslatex TimexMedium) ol ;s lasee 53 44

4.04 (40) 10.32 (80) 0.02 (80) (Error b sl
13.19 1.93 0.72 Coefficient of variation (%) (1s,s) &l i < o

@\M}béﬁicls.w):)b@an 6)\#1’()5\.5 Sy g Ak
** |ndicating statistical significant difference at P<0.01

3951+ 9.y (Slo3 03k 30 B9 LTI Lame 30 o gfwn 31 3 157 o) ereiliy (S3LOST 3 oyl T (1) Joor
Table (3) The effects of isolates on potassium (mg I release from muscovite in Alexandrov medium
in periods of 5 and 10 days

S0V ety Slelay S =y 03 el S5lelay Laay oV ety Slely Sy 03 el Sl Loyl

Potassium release in Potassium release in Isolates  Potassium release in Potassium release in Isolates

10 days 5 days 10 days 5 days
22.8 16.8 21 27.2 25.7 1
27.1 234 22 18.1 16.8 2
26.5 25.6 23 30.3 29.6 3
15.2 16.1 24 19.7 11.4 4
304 28.1 25 238 111 5
26.5 17.8 26 22.7 10.6 6
31.8 26.8 27 27.7 131 7
23.2 15.6 28 26.3 11.2 8
284 19.6 29 24.4 14.8 9
28.1 25.9 30 20.7 17.2 10
30.7 28.3 31 28.3 26.7 11
23.8 20.5 32 20.4 11.6 12
25.6 15.1 33 18.3 22.1 13
24.1 18.9 34 30.5 25.3 14
26.9 154 35 21.8 24.5 15
26.2 16.6 36 27.7 154 16
259 15.6 37 275 13.8 17
30.2 28.3 38 311 18.9 18
34.2 30.9 39 30.1 29.6 19

29.9 13.7 40 25.5 12.8 20
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Table(4) The effects of isolates on potassium (mg I™*) release from glauconitic shale in
Alexandrov medium in periods of 5 and 10 days

JoV ey bl Sy s ety lelay el

Potassium release in  Potassium release in  Isolates

35010 03 el SSlula

IF R e il bl

Potassium release in  Potassium release in  Isolates

10 days 5 days 10 days 5 days
23.4 17 21 29.7 27.9 1
26 23.5 22 21.8 15.7 2
19.4 14.4 23 28.3 26.9 3
15.6 17.7 24 17.3 15.8 4
15.3 9.8 25 16 11.9 5
18.9 13.4 26 25.5 14.5 6
25.3 24.1 27 19.4 16.7 7
23.7 16.2 28 23.7 8.5 8
23.4 10 29 21.6 12.6 9
26.7 11 30 24.7 14.8 10
28.3 25 31 26.9 21.7 11
23.8 20.7 32 22 17.2 12
19.4 16.7 33 17.6 18.4 13
21.9 19.6 34 28.2 26 14
24.5 8.5 35 17.6 23.5 15
21.2 15.8 36 19.7 11.8 16
14.1 11.5 37 20.5 12,5 17
29.8 25.2 38 17.3 12.4 18
318 29.6 39 29.2 28.8 19
16.8 13.1 40 17.6 21.9 20
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Figure (1) Siderophore production ability of considering isolates
(The columns with the same letters are not significantly different (p<0.05)
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Figure (2) Auxin production capacity during different periods in the studied isolates
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Figure (3) Phosphorus production capacity during different periods in the studied isolates
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