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Abstract

Conservation tillage (including reduced tillage and no-till) is one of the main components of
conservation agriculture, which improves soil physical parameters by reducing soil erosion and
preserving plant residues. Increased soil aggregate stability, permeability and porosity, reduced
evaporation and soil moisture retention, protection against water and wind erosion, and a positive
effect on soil quality parameters such as organic carbon, organic matter, nutrient supply, and cation
exchange capacity are among the long-term effects of conservation tillage. Therefore, this experiment
aimed to investigate the effect of different tillage methods and the use of plant residues on some
physiological characteristics of the plant triticale (X 7riticosecale Wittmack) and soil chemical and
biological indices in the climatic conditions of Ahvaz in The experiment was carried out in split plots
based on a randomized complete block design with three replications at Shahid Chamran University of
Ahvaz during 2022-2023. The main factor includes different methods of tillage in three levels
(conventional tillage, reduced tillage and no tillage) and the sub factor also includes 5 levels of plant
residue application (No residues (control), wheat residues, mung bean, sesame and half of wheat

residues + half of residues Mung bean) was considered.According to the results of this study,

conservation tillage methods (reduced tillage and no tillage) combined with the use of plant residues
had a positive effect on soil quality indices and triticale plant physiology. The highest amount of soil
microbial mass carbon (233.2 mg.kg) was observed in the no tillage treatment with wheat residues,
while the lowest amount (73.25 mg.kg) was observed in conventional tillage No residues (control). Also,
the combination of wheat residues and cowpea significantly increased the chlorophyll a content (5.48
mg.g fresh leaf weight) and chlorophyll number (SPAD) compared to the control. Improvement of soil
chemical and biological properties such as increased absorbable phosphorus (14.19 mg.kg in reduced
tillage) and microbial respiration (69.97 mg CO:.g soil per day) in no tillage were also notable results.
These findings indicate that conservation practices not only promote soil health, but can also be

considered as a solution for sustainable agriculture in arid and semi-arid regions such as Ahvaz.

Key words: Soil respiration, Soil health, Organic carbon and Microbial mass carbon.
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