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Background and Objectives: Burning plant residues is one of the most
common methods of agricultural land management, but the concern about
its negative environmental consequences is spreading. The purpose of this
research is to investigate the effect of burning wheat straw and stubble on
soil water repellency and its temporal changes in soil properties.

Materials and Methods: For this purpose, the remains and stubble left
from the wheat fields were collected and placed on the surface of the field
with a thickness of 0, 2, and 10 cm, and fire was carried out. Then, three
times (24 hours, 10 and 30 days) after the fire, together with the Blank
(before the fire), samples were taken from the 0-5 cm layer of the surface
soil and some soil characteristics including soil pH, Electrical conductivity
(EC), Organic matter (OM), abundance percentage of soil particles,
permeability, soil water repellency were measured using molarity of
ethanol droplet (MED) and water drop penetration time (WDPT). A total of
36 plots (4*3*3) were factorial designs implemented in a randomized
complete block. In the WDPT method, by placing three drops of water with
a medical dropper on the smooth surface of the soil, the duration of
penetration and absorption of the drops by the soil was measured. To
measure the amount of water infiltration into the soil, it was measured with
three repetitions of the double cylinder test.

Results: Variance analysis of the effect of fire time on some soil
characteristics of the studied area showed that fire affects the soil
characteristics with a probability of 99% for electrical conductivity, soil
pH, organic matter, sand, silt, clay, Mean Weight Diameter, phosphorus
and Sodium. The results showed that after the fire, the amount of water
infiltration into the soil decreased from 21.2 to 7.54 mm/h and electrical
conductivity, soil reaction, phosphorus, potassium and absorbable,
exchangeable sodium and silt were 29.50, respectively. 2.53, 169.84, 5.68,
9.79 and 10.48% increased and organic matter, sand, clay and MWD
decreased by 16.09, 13.67, 7.11 and 45.8% respectively. The results
showed that in terms of hydrophobicity, the soil of the region is in the
Wettable class, after 24 hours after the fire, the WDPT reached 67.55
seconds and it turned into a soil with Slightly Water Repellency, so that
with increasing depth, the number of residues and WDPT increased and
reached its maximum of 67.79 seconds.

Conclusion: The burning of wheat residues in the fields of Dezful City
increased soil nutrients including phosphorus, potassium, sodium and the
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relative percentage of silt compared to before the fire. After the fire and the
increase in soil temperature, the hydrophobicity class of the soil changed
from hydrophilic to low hydrophobicity. The results showed that the water
repellency caused by fire depends on the duration of time after the fire so
that it returns to a lower level with the passage of time and then its changes
stop. Also, burning the residues decreased the permeability of the soil so
that the permeability class changed from Very rapid to medium. Fire and
burning of plant remain increase soil salinity and pH, which can be
effective in reducing crop efficiency.

Cite this article: Mohsenifar, Kamran, Mohamadzadeh, Atefeh. 2023. Effect of burning wheat
straw and stubble on water repellency and some soil properties in the fields of Dezful city.
Journal of Water and Soil Conservation, 30 (3), 87-105.
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Table 1. Some of the first characteristics of the soil in the study area.
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Table 2. Descriptive of soil final infiltration rate value (Standard of Ministry of Jihad, Agriculture and
Ministry of Energy).
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Table 3. Water repellency class of soil based on water drop penetration time (34).
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Table 4. Water repellency class by Molarity of Ethanol Droplet (MED) method (35).

50
Water repellency o 5
Sle s LAl < 655 b Lo e G| Describe
Extremely ~ Very Strongly ~ Strongly ~ Less Strongly =~ Moderately ~ Slightly ~ Wettable
iy

36 24 18 13 5.8 5 0 A 2
Ethanol percent

6 5 4 3 2 1 0 S

Repellency class

1- Water Repellency Class
2- Molarity of Ethanol Droplet
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Table 5. Variance analysis of the effect of fire time on soil characteristics.

Slagpe (:Sle
Mean of square
s
B BRGSOV Gt”
i oSl _ awdel  Solle gl SOV
Calidsd e ety A o ke o Gl 0.
ks s Sk S0 Df
In Na K p MWD c Si S oM pH EC
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Time of fire
- - - - . - - - . Ll Culbis
16.18 0.18 23649 1543™ 0.001° 1477 13.05° 653 0.011 0.005 0.034 2 i
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. - . . LSS
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* and ** Respectively significant at the 5 and 1 percent probability level
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Table 6. Results of least significant difference (LSD) test for fire treatment.
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Figure 1. Changes in soil reaction, electrical conductivity, organic matter and percentage of soil particles
before and after wheat residue fire.
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Figure 2. Changes in MWD, P, K and Na before and after wheat residue fire.
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