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Table 1. Some chemical and physical properties of Soil, Filter cake and Biochar.

s S A Sk S
Biochar Filter cake Soil Properties
7.38 8.12 742 pH
5.92 112 5.38 @S.m™") EC
- - Sandy clay loam (Soil texture) Sb+ il
463 512 8.26 (mgkg")P
0.528 225 0.053 (ON
0.615 38.2 0.751 0 I s
17.8 123 - (mg.kg") Zn
3.13 37.7 - (mgkg") Cu
79.4 3387 - (mgkg') Mn

WS Gl Sy s S AS Glsasls S Ol e 58l bjled S0 SuSbls 48 - Jis

Table 2. Analysis of Variance for experimental treatments effects on mean square of some soil quality indices
and plant properties.

s GALw Jss sASL Slass St g
Error Organic fertilizer * Bacteria Bactreia Organic fertilizer Source of variation
30 8 2 4 Df
0.013 0.037** 1.57** 1.34%* EC
0.003 0.002%* 0.213%* 0.162%* pH
L Se
6.77 95.2%* 579%* 1195%* Qb o
BR
, ; S|
1166 652" 14311™ 43653™ B S el
SIR
0.014 0.306%* 1.74%* 0.175%* Bl e
qCOz
T
0.000 0.052%* 0.345% 0.271%* Sos
0.C.
ol s d :
86.6 70398%* 985271 %* 85531 8%* Sp 2l 53 Jslme 1S
CwC
SOl :
500 112448%* 1149283 7922988 05 o2 ke 8
HWC
16.3 208** 3498%+ 3303%* DS b ST LG S
POC
8.35 49.4%* 4449%%* 826%* SIS 9585 S
MBC
A
1.02 11.0%+ 69.9%* 330%+ A
Olsen P
Iy s s
0.005 0.172%* 1.74%x 4.47%* w2 @33
Grain dry weight
ds s Ll
0.002 0.007%* 0.092%+ 0.144% e A ke

P con. of grain
2100 Jlazl o 53 5 sl gma t/0) Szl a3 s e eiasOLE S 5 L
** * Significant at 1% and 5% respectively. Abbreviations: BR= basal respiration, SIR= substrate induced respiration,

qCO,= metabolic quotient, OC= organic carbon, CWC= cold water carbon dissolved, HWC= hot water carbon dissolved,
POC= permanganate oxidable carbon, MBC= microbial biomass carbon.
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Figure 1. Mean comparison of organic fertilizer and bacteria effects on soil EC and pH.
Numbers followed by the same letter are not significantly different (P<0.01).
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Figure 2. Mean comparison of organic fertilizer and bacteria effects on soil respiration, metabolic quotient,

microbial carbon biomass and Olsen phosphorus.

Numbers followed by the same letter are not significantly different (P<0.01).
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Figure 3. Mean comparison of organic fertilizer and bacteria effects on soil carbon fractions.
Numbers followed by the same letter are not significantly different (P<0.01).
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Figure 4. Mean comparison of organic fertilizer and bacteria effects on grain dry weight and phosphorus content.
Numbers followed by the same letter are not significantly different (P<0.01).
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Abstract

Background and Objectives: Due to the undesirable effects of using long-term chemical
fertilizers and the defection of organic matter in Iranian soils, it is necessary to use organic
fertilizers. Many of the plant remains, including sugar cane, can be transformed into biochars
and used as organic fertilizers in the soil. Also, the filter cake is a component of the purification
products of sugar that can be used as organic material. The present study was conducted to
investigate the effect of organic fertilizers and stimulating bacteria on some soil characteristics
and wheat yield.

Materials and Methods: This research was done in greenhouse in a completely randomized
design with factorial arrangement. Factors including organic fertilizer (control, filter cake as
20 (F20) and 40 ton ha” (F40) and biochar as 36 (B36) and 72 ton ha'(B72)) and bacteria
(control, Enterobacter Cloacae and Paenibacillus Lactis). Five kg pots were prepared and
10 grains of Chamran variety were cultivated. Harvest was carried out after grain filling and
some soil properties such as basal and substrate-induced respirations (BR and SIR respectively),
soil organic carbon (SOC), microbial biomass carbon (MBC), permanganate oxidable carbon
(POC), cold and hot water soluble carbon (CWC and HWC), Olsen phosphorus and also the dry
biomass of the plant grains and the amount of P of them were measured.

Results: The results showed that bacterial inoculation reduced the amount of electrical
conductivity and pH compared to non-inoculated treatments. The highest amount of BR
(75.0 mg kg'day™), Olsen phosphorus (35.7 mg kg) and SOC (1.13%) were observed in the
treatment of F40 inoculated with Bacillus and the highest amount of MBC (78.1 mg kg™') was
observed in soil treated with F40 inoculated with Enterobacter. Also, the highest amount of
CWC (2706 mg kg'), HWC (3596 mg kg') and POC (173 mg kg') were related to the
treatment of B72 inoculated with Entrobacter. The highest amount of dry weight (5.23 g pot™)
and seed phosphorous amount (1.04%) were related to F40 inoculated with Bacillus.

Conclusion: However biochar was applied to soil in higher weight; but, regarding with plant
dry weight, soil olsen phosphorus and SOC, filter cake was more efficient and more proper to
improve soil quality indices. Also, the results show that Bacillus had better effects than
Enterobacter and it is recommendable to use the F40 as organic fertilizer and inoculation the
soil with Bacillus for better growth of wheat.
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