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Table 1. Some chemical and physical properties of soil.

JMae S
Value Properties (unit)
7.3 pH
35 Electrical conductivity
’ ds m™")
0.07 S
Nitrogen (%)
71 ol JB e
. Available phosphorus (mg kg™)
Tosle
0.71 Sl
Organic matter (%)
L LB 9
290 ol JB ol 1
Exchangeable potassium (mg kg™)
S csb
Clay Loamy ’
Soil Texture
133 SAL Josasa 035
Bulk density (gr cm™)
11.23 N i
Cation Exchange Capacity (Cmol kg™)
ol
38 lS Sl S

Calcium carbonate equivalent (%)

(kA )
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Table 2. Analysis of Variance for experimental treatments effects on soil exchangeable potassium.

PE V-W“L‘ @slsl e s s faad
Exchangeable potassium df Source of variation
47.2" 555
Fertilizer
Sb
2161.7%* s
Bacteria
35 % s Sk
29.5™ . .
BacteriaxFertilizer
(P
65.8
Error
2.59 Sl

Coefficient of variation

RSPy ple 5 Ao 0 oy ) Jlal Cih—w 03 G s S S oy =
** % and ™ respectively significant at 1%, 5% and non-significant.
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Figure 1. Mean comparison of bacterium effect on soil exchangeable potassium.
Numbers followed by the same letter are not significantly differentns (P<0.05).
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Table 3. Variance Analysis of the treatments effect on some characteristics of wheat.

L e P . . . . .- ax
R ah gt S Oy wle St 0 w)&ad?uw «uﬁlthu)l s IS g Q.}x’u@w
L Cluster dry Shoot dry Root dry Plant b L
Grain yield weight weight weight height Chlorophyll Source of variation
0.05™ 1.12™ 0.002™ 0.01™ 0.375™ 14.6** 1 >
Fertilizer
SL
0.6%* 1.82%* 2.3% 0.17%* 11.04%** 15.0%* 3 e~k
Bacterium
SL
0.04™ 0.26™ 027" 0.007™ 1.40™ 0.56™ 3 > xSk
Bacterium x Fertilizer
Lo
0.01 0.51 0.73 0.004 0.50 0.37 16
Error
LR .
2.88 10.50 154 9.7 0.95 2.72 T e

Coefficient of variation

.§)|>L§M¢~LGJM)>O}M)>\ JL«):}‘CE»A)J&)‘;L;M s T
** % and ™ respectively significant at 1%, 5% and non-significant.
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Table 4. Compare the average of main effect of treatments on some characteristics of wheat.

aboShes Ak SO0y Wl S 055 gy S 055 s
Grain yield Cluster weight ~ Shoot dry weight ~ Root dry weight “n s J2a )8 Property
Plant height (cm) Chlorophyll baslesd
(g pot™) Treatments
4.65" 7.05% 5.60" 0.74° 74.2° 21.8° F,
4.60" 6.60" 5.60" 0.70° 74.5° 23.4° F,
440" 6.30° 4.80° 0.50° 73.5% 21.6™ B,
5.05° 7.60* 5.95° 0.90° 76.1° 24.8* B,
4.35° 6.70® 5.20° 0.65¢ 73.1°¢ 21.4¢ B;
4.60° 6.80® 6.20° 0.80° 74.7° 22.5° B
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Table 5. Analysis of variance of the treatments effect on concentration and uptake of potassium in wheat.

e ey ol
e.,\:««_').b_- e.Lir«_')J;_- [ER-NER S o R .
<l pealy Sl ey ' e ety il St e
5 3 ) - : 2 ..
o Grain K Bl Shoot K 02 Root K ¢ Source of variation
Grain K concentration Shoot K concentration Root K concentrations df
uptake uptake uptake
0.40™ 29374%* 2071™ 73435369 0.00006™ 52220™ 1 >
Fertilizer
SL
59.60** 604769%** 10510** 139315655%* 0.93%* 272708** 3 S
Bacterium
. . . . SL
4.40% 41947%+ 609™ 2719820"™ 0.01™ 9670 3 25 xS
Bacteriumx Fertilizer
U
0.60 3626 609 2719831 0.02 18857 16
Error
G UUPS ST
3.01 1.09 15.8 5.90 14.3 10.15 S

Coefficient of variation

.L;)!%;M?.A.c}.w);o,,\.pﬁ\ JL»:}leM):Lg)l:J'M s T
** % and ™ respectively significant at 1%, 5% and non-significant.
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Table 6. Compare the average of main effect of treatments on concentration and uptake of potassium in wheat.

Bl 3 sddode ol Sl ply cLle a3 eddodr aly iy by bl S
Shoot K uptake Shoot K concentration Root K uptake Root K concentration Property
bles
(mg pot™) Treatments
146° 26044° 1° 1306 Fi
165° 29542° 1* 1399* F,
107° 22156 0.60° 1150° B,
198* 33429° 1.50° 1617* B,
135° 26044° 0.80° 1212% B;
182° 29542° 1.10° 1430 B,
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Figure 2. Means comparison of grain potassium concentration in the experimental treatments.
Numbers followed by the same letter are not significantly differentns (P<0.05).
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Figure 3. Means comparison of grain potassium uptake in the experimental treatments.
Numbers followed by the same letter are not significantly differentns (P<0.05).
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Abstract

Background and Objectives: Potassium is one of the macronutrients and the most abundant
absorbed cation in most plants. Due to the imbalanced fertilizer application, potassium
deficiency is becoming one of the major constraints in crop production. Potassium deficiency
will cause leaves dieback and grain yield reduction of wheat. The main part of potassium in soil
is unavailable for plants. Some kinds of plant growth promoting bacteria are capable to increase
the availability of nutrients for plants. Therefore, this study aimed to investigate the effect of
potassium solubilizing bacteria to utilize soil potassium by wheat.

Materials and Methods: The factorial experiment was conducted in greenhouse conditions as a
randomized complete design with three replications. Treatments consisted of four levels of
bacteria (without inoculation (control), inoculation with Enterobacter cloacae, inoculation with
Pseudomonas sp., inoculation with both Enterobacter cloacae and Pseudomonas sp.) and two
levels of K,Sos (0% and 50% of potassium requirement). During the experiment, some
parameters such as plant height and chlorophyll index were measured. At the end of cultivation
period, dry weight of root and shoots as well as potassium concentration of root, shoot and grain
was determined using flame photometer after dry digestion. Grain yield (5 shrubs per pot) and
potassium uptake in grain was also determined. Exchangeable potassium of soil was measured
using ammonium acetate.

Results: Soil exchangeable potassium content increased significantly (P<0.01) in all bacterial
treatments compared to control. The maximum amount of soil exchangeable potassium were
observed in the presence of Enterobacter cloacae, both bacterium application and Pseudomonas
sp. with 15.7%, 8% and 5.8% increment compared to the control, respectively. The effects of
bacterial treatments were significant on chlorophyll content, plant height and root dry weight
(P<0.01) and shoot dry weight (P<0.05).The maximum grain yield was recorded in the presence
of Enterobacter cloacae and followed by the presence of both FEnterobacter cloacae and
Pseudomonas sp. with 14.5% and 4.5% increment compared to the control, respectively. The
highest amount of potassium concentration of root and stem with 40.5% and 50.9% increment
compared to the control was obtained in the presence of Enterobacter cloacae. The maximum
grain potassium concentration and uptake were observed in the presence of Enterobacter
cloacae which followed by the presence of both Enterobacter cloacae and Pseudomonas sp.
Conclusion: The obtained highest amount of all measured properties in the presence of
Enterobacter cloacae in soil indicating the possibility of its application as proper alternative of
chemical fertilizer to reach optimal production and sustainable agriculture.
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