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Avrticle Info ABSTRACT

Avrticle type: Background and Objectives: Most of the Iranian soils are poor in organic
Full Length Research Paper  matter due to poor management; including monoculture system and lake of
crop rotation, removal of plant residues from the field, arid and semi-arid

. . ] climates and non-utilization of organic fertilizers and organic amendment.
értlc_le h,'Story' Improper use of chemical fertilizers to increase agricultural production has

eceived: 07.02.2021 . - . S g - .

Revised: 02.22.2022 initiated environmental issue and diminish soil fertility. Nowadays, with
Accepted: 02.23.2022 the development of organic farming, the use of organic amendments to
replace the application of chemical fertilizers took a pay attention.

The sugarcane is a plant that accumulates silicon. The poor management

Keywords: of sugarcane cultivation can reduce available silicon. Biochar is one of
Chemical fertilizer, the most important organic compounds for improving soil properties,
Eertl:lty_, carbon content and improving the concentration of available silicon. The
yrolysis,

aim of this study was to investigate the effects of biochar types application
on the concentrations of silicon and some essential elements of the
sugarcane field soil.

Soil carbon

Materials and Methods: In order to investigate the effects of biochar
types application on the concentration of silicon and some essential
nutrients in the sugarcane field soil, an experimental design was carried out
as a factorial experiment based on a randomized complete design with two
factors including biochar and chemical fertilizer in a completely
randomized design with three replications in the greenhouse of Imam
Khomeini Agro-Industrial Company in Khuzestan. The applied biochar
was included sugarcane bagasse, rice husk, rice straw, wheat straw and
dicer wood chips, which were produced at 300 °C for 3 hours in a pyrolysis
furnace. Experimental treatments included the control (soil without any
biochar or chemical fertilizers), biochar, chemical fertilizers and mixture of
biochar and chemical fertilizers. Biochar was added to the soil based on
one percent weight and the treatments were incubated for three months in
the field capacity water content. At the end of the incubation period, the
concentrations of nitrogen, phosphorus, potassium, silicon, iron,
manganese, copper and zinc were measured.
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Results: The results showed that the effects of treatments on the
concentration of nitrogen, phosphorus, potassium, silicon, iron, manganese,
copper and zinc in the soil was significant. The mixture of rice straw
biochar and nitrogen, phosphorus and potassium from chemical fertilizer
sources (RSB + NPK) treatment had the highest available concentration of
nitrogen, phosphorus and potassium in the soil. The highest available soil
silicon concentrations were related to the treatments of mixture of rice
straw biochar and nitrogen, phosphorus and potassium from chemical
fertilizer sources (RSB + NPK), mixture of rice straw biochar and nitrogen
and phosphorus from chemical fertilizer sources (RSB + NP) and mixture
of rice straw biochar and phosphorus from chemical fertilizer sources
(RSB + P). There was no significant difference between these treatments
and treatments of rice straw biochar along with phosphorus and potassium
(RSB + PK) and rice straw biochar (RSB).

Conclusion: In general, the results of this study showed that treatments
with biochar (either biochar alone or mixture of biochar and chemical
fertilizer) increased the available concentration of soil nutrients more than
treatments without biochar (control and chemical fertilizer). Among the
biochars, rice straw biochar, sugarcane bagasse biochar and rice husk
biochar were most useful to increase the available concentration of
nutrients. In general, it can be concluded that because biochar is a rich
source of the nutrients and has a positive effect on soil properties, Hence, it
can be used as useful material factor to improve soil fertility.

Cite this article: Ranjbar, Mehrdad, Sadegh-Zadeh, Fardin, Emadi, Mostafa, Ghajar Sepanlou, Mehdi,
Ahmadpour Dashliboroun, Abdolghafour. 2022. The effects of biochar types application on
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Table 1. Some of the physicochemical properties of soil.
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Table 2. Some of the physicochemical properties of biochar used.
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SBB: Sugarcane Bagasse Biochar RHB: Rice Husk Biochar, RSB: Rice Straw Biochar, WSB: Wheat Straw Biochar,
WCB: Wood Chips Biochar
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Table 3. Analysis of variance of the effect of treatments on the concentration of some soil nutrients.
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* and ** are significant at the probability levels of 5 and 1%, respectively
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Figure 1. Mean comparison for the effect of treatments on soil silicon, the same letters show no significant
differences at the level of 5%.

03
2 p
0.25 b btbcd
e
f f
hig ' f Fgn,
0.2
Q
IS
< [ A I L S I A I
23 Z o015
33
v o o MMNmMAMnno no o
e
e
3 P q
r
01 st s IS s ¢
U U uvuvuvu y
w
i “““‘
TES @ ‘a‘z‘”?>.‘°"‘§”*‘a‘75‘¥?é“nxz"“%ﬁK“xé?ﬁ‘f“ﬁ“‘éz”*x
Sasz= 23 d 2T TT a8 FT 835235882 FF5a
= @ @ o @@ T oo @ T IX T O DD NVLUYT T oo > T oo Q0
S I R a2 Ezx N B B - aaBufzz 4880833
© 3o I x e h e nzz=z>7 O 3 ===
= & 233 333

Treatment

Bl 5 s an 53 0 Jlal e 53 (5l 1S ke OB (SIS 05558 e bajles ST oY IS
Figure 2. Mean comparison for the effect of treatments on total soil nitrogen, the same letters show no
significant differences at the level of 5%.
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Figure 4. Mean comparison for the effect of treatments on soil potassium, the same letters show no significant
differences at the level of 5%.
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Table 4. Analysis of variance of the effect of treatments on the concentration of some micronutrients in soil.
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Figure 5. Mean comparison for the effect of treatments on soil available iron, the same letters show no
significant differences at the level of 5%.
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significant differences at the level of 5%.
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