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Figure 6. Comparison of the mean effect of the species (Haloxylon amodendron and Tamarix hispida) and the
sampling seasons and location (under and outside the canopy) on soil microbial biomass carbon
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Abstract

Introduction: The valuable Iran-Turanian habitats are considered as an important and extensive part of the
habitats of the country. Despite extensive research on the temporal patterns of carbon dioxide emitted from forest
soils worldwide, there has been no scientific report in this field about the soil of Iran-Turanian habitats in Iran.
The shrubs of Haloxylon ammodendron (C.A.Mey.) Bunge and Tamarix hispida Willd. are among the native
species that significantly affect the physical, chemical and biological characteristics of the soil in the Iran-
Turanian vegetation region. This research is the first to investigates the seasonal changes in soil respiration in
one of the important habitats of this part of Iran (pure Haloxylon and Tamarix habitats, located in Qom
province), comparing the biological characteristics and their potential changes under and outside the canopy
coverduring the autumn and spring seasons.

Material and Methods: In spring and autumn, soil samples were taken from under the canopy shade (treatment)
and outside the canopy cover (control) of 30 Haloxylon ammodendron and 30 Tamarix hispida plants on the east
direction of the trees and at a depth of 0-15 cm. Each set of three soil samples from the treatment and control
areas were randomly combined, resulting in 20 composite samples. The samples were analyzed for pH, soil
carbon sequestration, and biological factors such as basal and induced respiration, microbial biomass carbon, and
nitrification potential. Data analysis was performed using three-way ANOVA.

Results: The biological factor of induced respiration showed a significant difference at the 95% confidence level
(P<0.05) across both species and time. The average amount of CO2 per gram of dry soil per day in spring was
measured at 20.97 mg in Tamarix soil and 7.96 mg in Haloxylon soil. In autumn, these values were 2.95 and
2.025 mg CO2 per gram of dry soil per day, respectively. The microbial carbon concentration factor also showed
a significant difference over time, with the highest value in autumn. The average amount of biomass carbon in
Tamarix soil was 4.08 in autumn and 2.03 mg in spring, while in Haloxylon soil, it was 4.02 mg in autumn and
3.03 mg in spring per 100g ™' dm. The amount of other chemical factors and soil carbon accumulation was
significantly higher in Tamarix soil. The sampling position (under and outside the canopy) did not make a
significant difference in any of the biological factors.

Conclusion: The findings show that soil micro-organisms are more active in spring compared to autumn. Their
activity decreases due to dry period and summer heat, and as the growing season ends, the activity of the
microorganisms has decreased. Given the significant positive impact of Tamarix shrubs on increasing induced
respiration, organic matter and carbon storage, the preservation and restoration of this valuable native species
should be prioritized.
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