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Table 1. Analysis of variance for potassium release by fungal isolates

Source of variation df Mean of Square
Potassium source (K) 3 43.820™"
Incubation time (T) 5 46.548™"
(Microbial inoculationy (M) 4 49.853™"
K*T 15 2.423™
K*M 12 2.122"
™M 20 2.875™
K*T*M 60 0.348™
(Erron) 240 0.088
CV)Y () 15.81

% Significant at the level of 0.1 ***

00l 3T by (glgixe 33 (ygmaslsgSSl (o 5 rrmmiliy, e Jiliio (31 3 5lio dunsy o —Y Jgur
Table 2. Mean comparisons of interactional effect of the potassium source and incubation time on the content of
released potassium

Content of potassium released (ug ml™t)

0 1 3 5 7 10
Potassium source Day of incubation
Biotite 0.90 Uk 1.62 fon 2.57¢ 3.00 ce 3.23 % 4.06°
Phlogopite 0.79 & 1.41 9N 2.03f 2.60°¢ 2.88 cde 2.70 %
Muscovite 0.06' 0.74 0.94 ik 1.06 1 1.26 M 1.36 9
Ilite 0.48 ¥ 1.06 1 1.64 fon 1.86 3.14 bed 3.51°
LSD o5 0.47

Means with similar letters are not significantly different at 5% probability level according to Duncan tests.
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Table 3. Comparison of the interactions between microbial inoculum and sources of potassium on content of
released potassium
Content of potassium released (ug ml?)

fungal isolates Biotite Phlogopite ~ Muscovite llite
Control (no inoculation) 0.60 ghi 0.391 0.041 0.55M
(Aspergillus niger) KSF1 2.72%®c 2560 1.19f 2.75 ¢
(A. terreus) KSF2 3.21¢% 2.59 e 1.09 fo 2.02 d
(Penicellium sp.) KSF3 3.192 2.45 o 1.19f 2.57¢b¢
(Tricoderma haianumz.) KSF4 3.10%® 2.36%e 1.01 for 1.87°¢
LSD o.05 0.47

Means with similar letters are not significantly different at 5% probability level according to Duncan tests.
Bo, Ph, Ms and II, respectively biotite, phlogopite, muscovite and illite
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Table 4. Mean comparisons of interaction of microbial inoculum and incubation time on the content of released

potassium
Content of potassium released (ug mlt)
0 1 3 5 7 10

fungal isolates Days of incubation

Control (no inoculation) 0.37 0.37 0.39 0.40 0.43 0.44

KSF1 0.61 1.38 2.19 2.75 3.33 3.60

KSF2 0.61 1.40 2.19 251 3.20 3.45

KSF3 0.61 1.81 1.25 2.48 3.24 3.72

KSF4 0.61 1.11 1.98 2.52 2.95 3.35

LSD o.05 0.47

KSF:Fungi releasing potassium
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Table 5. Physical and chemical properties of sand

Soil texture  Clay Silt Sand OC (%) TotalN TotalP K EC pH
%) (mgkg?) @sm)
Sandy 0 0 100 0 - - 36 035 7.2
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Figure 1. mean comparison of potassium source and microbial inoculation main effect on shoot height (A, B) and
root dry weight (C, D)

G 995 sl e 65508 ¢ Jolora el ¢ J S o 5 aMs, I, Ph, K+, K-

K-, K+, Ph, Il and Ms respectively control, soluble potassium, phlogopite, illite, muscovite

B il 5 J S o5 4 KSF, cont
Contand KSF respectively control and Inoculation fungal
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Table 6. Analysis of variance for potassium source and microbial inoculation effect on some growth indicators of

maize
Source of variation df Mean Square
Shoot height ~ Stem diameter  Shoot dry weight ~ Root dry weight
Potassium source (K) 4 928.867#* 0.088#* 25.846%* 2.711*
Microbial inoculation (M) 1 3100.8** 0.528* 78.894% 26.546%*
K*M 4 190.00 " 0.022%== 3.696* 0.681"
Error 20 28.833 0.003 0.998 0.525
C.V (%) 7.71 9.38 13.47 13.78
ns, *, ** and *** respectively non-significant, significant at 5%, 1% and 0.1%
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Figure 2. Mean comparison of potassium source and microbial inoculation on stem diameter (E) and Shoot dry weight (F)
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Table 7. Analysis of variance for potassium source and potassium Microbial inoculation on the potassium

content of maize

Mean Square

Source of variation f Potassium of shoot ~ Potassium of Root
Potassium source (K) 4 150260.2" 7.034™"
Microbial inoculation (M) #%129534.126 #2760
K*M 4 *#217000.024 *0.247

Error 20 547.206 0.061

CV (%) 16.03 20.26

ns, *, ** and *** respectively non-significant, significant at 5%, 1% and 0.1%
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Table 8. Mean comparisons of the potassium source and microbial inoculation on stem diameter, shoot dry

weight and potassium content in shoot and root of maize

Potassium of shoot (mg pot?) Potassium of shoot ( mg pot™)

Potassium source (K)

Cont KSF Cont KSf
K 753" 17.97f 4,02% 4,79¢de
K* 42.67¢f 567.90? 5.12 bed 7.242
pH 42.67° 147.8¢ 3.67¢ 6.27%
1 61.50° 207.30° 4.61% 6.622
Ms 21.73¢f 117.3¢ 4.15% 6.06 2°
LSDo o5 39.84 1.23

Means with similar letters are not significantly different at 5% probability level according to Duncan tests.

- K, + K, Ph, Il and Ms respectively the control treatments (without potassium), potassium, phlogopite, illite, muscovite
Cont and KSF respectively control and Inoculation fungal
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Abstaract

Application of silicate minerals and potassium solubilizing microorganisms is a common method for
supplying of potassium to plants. This study with the aim of isolation of potassium solubilizing fungi
from rhizosphere soil and evaluation of quantitative ability of released potassium from different
sources of silicate by strains was carried out as factorial experiment based on completely randomized
design with three replications. Laboratory factors were including potassium sources in four levels
(biotite, phlogopite, illite and muscovite), incubation time in six levels (0, 1, 3, 5, 7 and 10 days) and
microorganisms in four strains (Aspergillus niger, Aspergillus terreus, Trichoderma harzianum and
Penicellium sp.) and greenhouse factors were including potassium sources in five levels (control,
soluble potassium, phlogopite, illite and muscovite) and microbial inoculation in two levels (non-
inoculated control and inoculation with fungi). Results showed that the highest potassium content
(3.21 pg mit) was released ten days after incubation from biotite by strains of KSB2 that was not
significantly different from other fungal strains. The microbial inoculation increased 25.47 and 30.37
percent plant high and root dry weight compared to control treatments, respectively. The application of
silicate minerals and microbial inoculation had a significant effect on some growth indices (stem
diameter and shoot dry weight) and the content of potassium. The microbial inoculation increased
potassium content of shoot and root in illite 3.37 and 1.43 times higher than control treatment,
respectively. In general, the application of fungal inoculum had significant effect on potassium release
of silicate minerals and plant growth.
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