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Avrticle Info ABSTRACT

Avrticle type: Background and Objectives: Soil respiration is the emission of carbon
Full Length Research Paper  dioxide from soil surfaces that controls the primary carbon cycle in
ecosystems. Recently, soil respiration has become an important ecological
process in the global carbon balance and has an important impact on global
climate change. Measuring soil respiration is important for quantifying the
flux of CO, from soils to the atmosphere. In the forests of Iran, no study
has been conducted on the process of soil respiration at different times of
the day and night, which underlines the innovative aspect of this study.
The aim of this study was to compare soil respiration rates at different
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Keywords: times of the day between five forest types (Pure Quercus infectoria),
Exponential model, (Quercus infectoria-Quercus libani), (Pure Quercus libani), (Quercus
Soil moisture, libani- Quercus brantii- Quercus infectoria) and (Quercus libani- Quercus
Soil temperature, infectoria) in the four seasons of the year (i.e., spring, summer, autumn,
TDR and winter) and to identify the effect of environmental factors (i.e.,

temperature and moisture) that cause changes in soil respiration rates using
different models. In addition, the correlation between respiration rates and
soil chemical properties was analyzed.

Materials and Methods: Five dominant forest types were selected and
sample plots of 20x20 meters were delineated within each forest type. In
order to measure soil respiration, 8 PVC pipes of specific size and diameter
were installed at a depth of 5 cm in the selected sample piece and measured
using Anderson's method at different times of the day. Soil temperature and
soil moisture were measured with a thermometer and a TDR device,
respectively, simultaneously with soil respiration measurement. In order to
perform chemical tests, 5 soil samples of each type were taken during the
growing season and transferred to the laboratory.

Results: The greatest amount of soil respiration was observed at 2:00 p.m.,
the Pure Libani type also showed the highest soil respiration rate with an
average of 0.3550 mg carbon cm™ per day for the whole year, but this
value was not statistically significant between different forest types. The
highest correlation coefficient between soil respiration rates, temperature
and moisture found in the Libani-Infectoria type with a higher value for
soil moisture than soil temperature. Spring showed the highest amount of
soil respiration due to optimum temperature and moisture. Looking at the
fitted models of soil respiration, the exponential model showed a better fit
than the linear model to the measured data. Finally, respiration did not
show a significant correlation with soil chemical properties.
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Conclusion: According to the results, in spring and summer, the daily
changes in soil respiration in the afternoon were significantly higher than at
other times, and the soil respiration was the highest value for the Pure
Libani type. Our study also showed that forest species can affect soil
phosphorus and pH. The highest correlation coefficient of soil respiration
with climatic elements and soil chemical properties was observed with soil
moisture and organic nitrogen, respectively. Our findings showed that a
combination of soil chemical properties rather than a single factor, together
with temperature and moisture factors at different times and seasons, can
determine changes in soil respiration. Finally, the effect of different forest
types on the soil respiration rate caused slight differences, but it cannot be
significant in different oak types of Armardeh forests. Although these
findings help to fill out the gaps in the study of soil respiration in different
forest types under current climate conditions. The rate of soil respiration in
relation to the effect of different species is not yet precisely known.
Therefore, further study should focus on factors driving autotrophic
respiration and heterotrophic respiration and the response of
microorganisms to climate change.
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Figure 1. Location of the study area.
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Table 3. Correlation coefficient of respiration with chemical characteristics of soil in different forest types.
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Table 4. Fitted models between respiration and soil moisture and temperature for different types.
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Figure 6. Combined effect of soil moisture and temperature on soil respiration.
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