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Table 1. Selected physical and chemical characteristics of the studied soil.
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(Quantity) (Soil physical and chemical properties)
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(%) Sand
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60 .
(%) Silt
o
20
(%) Clay
Silty loam =
(Texture)
7.36 pH
0.82 @S m™")EC
18.5 (cmol, kg) CEC
Jolas epulS S S
33.74 . .
(%) Calcium carbonate equivalent
aﬂ osle
2.11 .
(%) Organic matter
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(mg kg ) NH,OAc-exchangeable potassium
Ol g S el L (6550 )bas LB ol
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Table 2. Effects of mycorrhizal fungi, bacterium and drought stress on root colonization, shoot potassium
uptake and different forms of potassium in soil after plant harvest.

GSokas LB wly  (o,Selas LB nly srSestas JB ey

ST s by e i) Ol S
S skd Al b Ol g a5 Al b prl Sl W. R Oles
NH,OAc-exchangeable ~ Potassium uptake Root
HF-extractable K HNO;s-extractable K 4 nang -1 colonization Treatments
1 B potassium (mg pot™) %)

(mgkg) (mgkg) (mg kg’l) )

6133.3° 260.0° 293.3° 838.3° 14.3% Go By So
6866.7° 2933 296.7° 867.2%¢ 11.6¢ Go Bo S
7400.0° 313.3* 300.0° 889.5° IRk Go By S5
7400.0*° 360.0°° 313.3° 910.0>° 9.1¢ GoBo Ss
7466.6"° 373.3% 313.3° 925.0"° 26.4° Go B So
7666.6" 373.3% 326.7° 930.1>° 23.3¢ GoB:i S
7833.3"¢ 380.0"° 326.7° 989.3"¢ 19.7¢ GoB: S,
7866.7"° 393.3% 330.0° 989.6>° 17.6¢ GoB: S;
7900.0" 393.3% 333.3° 997.4"¢ 83.1% G Bo So
7966.7* 4133 333.3° 1005.8*¢ 487 Gi By S
8433.3% 420.0% 340.0° 1032.1% 68.4%¢ GBS,
8466.7* 426.7* 343.3° 1048.6"¢ 62.0° GiBo S;
8466.7"° 473.3% 350.0° 1078.1%¢ 92.0° GBS,
8600.0* 493.3* 363.32,° 1108.4% 88.3% GiBi S

a a ab a,b ab

8900.0 553.3 3733 1111.0 86.4 Gi By S,
9266.7° 553.3° 470.0° 1202.4° 67.6° G B S;

Dl s o3 0 CEM 45 LSD ;)yﬂ Lo sobel Bl 5l dmes Sop LSS S pie O K Gl 0w 43 S (galuel
L.v a.L:..vG.;.L MLJ:) BO ‘(/"“:'J{)//:t'/u"j‘jg) G] ‘(G)U L a.L."..G.;.L MLJ:) G() JAL:-' J)J;- BE] 45.:0_) )\SAJ é‘;l’&:?-‘ Vjﬁ)\& .L.J:va;u
s (YOL FC 25) S 5 (047 FC ) Sy (V0L FC 25) Sy (25 03y 4als) Sg o ive sli elisn s3500) By 5,54

The numbers in each column has a small same letter are not statistically significant at 5% level by LSD test. Gy
(not inoculated with fungus) and G, (inoculated with Glomus intraradices), bacteria at two levels: By (not inoculated
with bacterium) and B, (inoculated with Pseudomonas fluorescence) and drought stress at four levels: Sy (without
stress), Sy (%75 FC), S, (%50 FC) and S5 (%25 FC).
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1- Mycobacterium phlei
2- Pseudomonas alcaligenes
3- Bacillus polymyxa
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Abstract

Background and Objectives: Mineral weathering and the release of nutrients such as
potassium increase in the presence of microorganisms. Arbuscular mycorrhizal fungi and plant
growth promoting bacteria in addition to improved plant growth and nutrition and physical,
chemical and biological soil properties can support host plants against environmental stresses
such as drought. Considering the limited information, this greenhouse study was carried out to
evaluate the effects of microbial and environmental agents on different forms of potassium in a
calcareous soil and also potassium absorption by maize plant.

Materials and Methods: A greenhouse experiment was set up with a completely randomized
design and factorial arrangement in three replications. The factors were consisted of arbuscular
mycorrhizal (AM) fungus at two levels: Gy (not inoculated with fungus) and G, (inoculated with
Glomus intraradices), bacteria at two levels: By (not inoculated with bacterium) and
B, (inoculated with Pseudomonas fluorescence) and drought stress at four levels: S, (without
stress), S; (%75 FC), S, (%50 FC) and S; (%25 FC). After plant harvesting, shoot dry weight,
potassium concentration and uptake in aerial parts and root colonization with standard methods
were measured. The soil samples were air- dried and used for determination of different forms
of potassium and then the results analyzed.

Results: As drought stress increased, the concentration of potassium different forms and uptake
increased and root colonization percent decreased. Co-application of mycorrhizal fungus and
bacterium significantly increased root colonization percent. With increasing drought stress
levels, single using of fungus and co-application of mycorrhizal fungus and bacterium in
comparison with non inoculated treatments increased the concentration of potassium different
forms in soil and its uptake by plant.

Conclusion: Plant growth promoting bacterium, mycorrhizal symbiosis and their interactions
have significant positive effects on potassium uptake and their different forms in soil.

Keywords: Pseudomonas fluorescence, Glomus intraradices, Drought stress, Potassium uptake,
Maize
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