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Avrticle Info ABSTRACT

Avrticle type: Background and Obijectives: Sustainable soil fertility management is one
Full Length Research Paper  of the important components of soil management in the direction of
sustainable agriculture. Accordingly, this research was conducted to
. . investigate the effect of fertilizing fruit trees with different integrated
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o treatments including organic, chemical, and biological fertilizers on some
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Materials and Methods: Before applying deep-hole fertilization
treatments, soil samples were collected from two depths of 0-30 and 30-60

Keywords: cm from the studied garden and their chemical (pH, EC, organic matter,
Available Phosphorous, and available phosphorus and potassium) and biological characteristics
Microbial respiration, (basic respiration, microbial biomass carbon, substrate-induced respiration,

Organic matter,

IO and metabolic quotient) were determined. This research was conducted
Thiobacillus

based on a factorial randomized complete block design. In early March
2020, experimental treatments were applied in the form of deep-hole
fertilization as follows: completely rotten manure (A), manure + urea +
ammonium phosphate + sequestrene iron chelate (B), manure + urea +
ammonium phosphate + sequestrene + Bacillus liquid culture (C), manure
+ urea + ammonium phosphate + sequestrene + Thiobacillus + powdered
sulfur (D), and manure + urea + ammonium phosphate + sequestrene +
Bacillus + Thiobacillus + powdered sulfur (E). After harvesting the fruits
in the summer of 2021, soil samples were taken from two depths of 0-30
and 30-60 cm from the inner wall of the fertilization holes using an auger.
Chemical and biological characteristics in treated soils were measured and
compared with those in control (before deep-hole fertilization).

Results: The range of pH varied from 7.24 to 7.56 at a depth of 0-30 cm
and from 7.21 to 7.79 at a depth of 30-60 c¢cm in treatment E and control,
respectively. The results of the analysis of variance showed that the
interaction effect of treatment and depth on soil pH value was significant
(P<0.01). The highest and lowest values of EC were observed in treatment
E and control, respectively. The results of the analysis of variance showed
that in addition to the effect of treatment, the effects of depth and
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interaction of depth and treatment on the amount of soil organic matter
were significant (P<0.01). The organic and chemical fertilizers used in this
study increased available phosphorus in treated soils compared to control.
In addition, the ability of Bacillus and Thiobacillus bacteria to solubilize
phosphate and reduce soil pH through sulfur oxidation were among the
other factors that increased soil phosphorus in treatment E. There was a
significant difference between the amount of available potassium in
treatments and control (P<0.01). With the increase in soil depth, the
amount of basal respiration increased in the treated soils. The microbial
biomass carbon at the depths of 0-30 and 30-60 cm was in the range of
550-668 and 493-724 mg C kg™, respectively, and the highest and lowest
values in both depths were in treatment E and control.

Conclusion: The effect of treatments on increasing the amount of soil
organic matter was significant. The amount of available phosphorus in the
soil increased significantly compared to the control, while there was no
significant difference between the values of this parameter in the treated
soils. The amount of available potassium in the treated soils increased
significantly compared to the control and this difference was more
significant at the depth of 30-60 cm. The treatments significantly increased
basal respiration, substrate-induced respiration, and microbial biomass
carbon compared to the control, while their effect on metabolic quotient
was not significant. The results showed that integrated fertilization
management had the most significant impact on improving the chemical
and biological quality of the soil.
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1- Plant growth-promoting rhizobacteria
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1- Basal respiration

2- Microbial biomass carbon

3- Substrate-induced respiration
4- Metabolic quotient
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Table 1. ANOVA (mean of squares) for the effect of fertilization treatment and depth on soil chemical properties.
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_ 5 sb s 0353 (1S -
S ple o o aly kS Gos .
\j:_.,,,‘),_ﬂ Lﬁ'—’)gf basles
qC0, : MBC BR Depth o oatments
(mg C mg™ MBC day™®) SIR C ko't (mg Ckg'day?) (cm)
0.057 315 550 31.1 0-30
Control
0.048 195 493 23.6 30-60
0.058 428 609 35.6 0-30 A
0.061 390 637 38.6 30-60
0.058 440 629 36.6 0-30 )
0.063 418 650 40.9 30-60
0.060 480 634 37.7 0-30 c
0.061 440 688 41.7 30-60
0.059 492 649 38.1 0-30 b
0.061 474 704 42.6 30-60
0.057 548 668 38.4 0-30 £
0.061 508 724 43.7 30-60
50 - a a
45 - a a a
— 40 -
Z 35 - b
o]
HE’ 30 -
O 25 7
g’ 20 -
x 15 -
o
10 -
5 |
0 T T T T T
Control A B C D E
Fertilization treatment

SB b i p 635 s SU -V UK
Figure 7. Effect of fertilization treatment on soil basal respiration (BR).
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Figure 8. Effect of fertilization treatment on soil microbial biomass carbon (MBC).
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Dissimilar letters indicate significant difference (P<0.05) according to Duncan test and bar show standard deviation
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Dissimilar letters indicate significant difference (P<0.05) according to Duncan test and bar show standard deviation
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