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Article Info ABSTRACT
Avrticle type: Background and Objectives: In arid and semi-arid ecosystems, the
Full Length Research Paper  relationship between tree species and habitat is fragile due to
environmental stresses. Native species of Prosopis cineraria and non-native
. . ] Prosopis juliflora are among the species that, in addition to water-soil-
’é‘gﬁ:filveeg,'ség% 2022 plant relationships, affect the life of other animal and plant species in these
Revised: 05.12.2022 areas. In these areas, the role of native trees in carbon storage and change
Accepted: 05.20.2022 in soil properties is essential. Soil plays an essential role in the carbon
cycle. It is an important source of carbon storage. Tree species can change
soil properties and organic carbon storage due to tolerating complex

Keywords: environmental conditions such as high temperatures and radiation. Soil
Microbial biomass carbon,  bjological properties are a good indicator for measuring soil quality, and
Nitrification potential, by examining them, appropriate information about respiration, nutrient

Organic carbon storage,

IR MO - cycle, microbial biomass, and mineral nitrogen mineralization capacity is
Soil microbial respiration

obtained. Prosopis cineraria is one of the most important native species in
the Sahara-Sindhi area, which has a good ability to establish, adapt, and
improve soil properties. The non-native species of (Prosopis juliflora
(SW) DC) is widely planted with fast growth and prevention of fine dust
as a fodder tree. Trees in these areas can have various effects on the soil
under their canopy in various ways and strongly affect the richness of soil
microorganisms. Due to the importance of both species in this habitat, a
comparison of changes in soil biological properties and organic carbon
storage under and outside the canopy of Prosopis cineraria and Prosopis
juliflora bases was performed in Assaluyeh in Bushehr province.

Materials and Methods: To measure basic and induce respiration,
microbial biomass carbon, and nitrification potential, 24 soil samples were
collected from 0-30 cm depth randomly from under and outside the canopy
of both species. To calculate the soil organic carbon storage, sampling was
done using the cylinder in a 1x1 m? plot from a depth of 0-10 cm of soil to
obtain the bulk density and organic carbon. In addition, for measuring
organic carbon storage in litter and grass cover in the same sample plot,
litter and grass cover were collected, and their weight was recorded.
Finally, 120 samples were taken in two locations under and outside the
canopy of both species.

A


mailto:matini@rifr-ac.ir

Results: The results of the analysis of fragmented plots showed that the
effect of species as the main factor on basic (P<0.05) and induce (P<0.01)
respiration was significant, and it was in Prosopis cineraria 2.73 and
22.47 mg CO; in day and hour and in Prosopis juliflora 0.9 and 15.57 mg
CO, in day and hour, respectively was higher in Prosopis cineraria than
Prosopis juliflora and had no significant effect on microbial biomass
carbon and nitrification potential. The effect of sampling location was
significant for all studied variables, especially under the canopy was
greater than outside the canopy.

Conclusion: Concerning the positive effect of Prosopis cineraria species
on basic and inducing soil respiration, preservation and revitalization of
this valuable native species are vital. In addition, the negative effect of
non-native species of Prosopis juliflora on basic and induce soil
respiration can reduce microbial activity and upset the balance of the
nutrient cycle, especially carbon. Therefore, it is recommended to use
native species for improvement and quality of soil in natural forests,
afforestation, and restoration of ecosystems and the entry of non-native
species avoid into the natural forest. In addition, Prosopis juliflora species
is better cultivated because of its high resistance in de- desertification
areas and for quicksand stabilization.
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Seyed Mousa. 2022. Comparison of soil biological properties and carbon storage of
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Table 1. Mean squares obtained from analysis of variance of soil biological properties and organic carbon
storage under and outside the canopy of two species of Prosopis cineraria and Prosopis juliflora.
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Figure 1. Comparison of the mean effect of the main factor of the species (Prosopis cineraria and
Prosopis juliflora) and the secondary factor of the sampling location (under and outside the canopy)
and the interaction of the species in the sampling location on soil basic respiration. (Error bars are standard
deviations). Identical letters indicate significant difference between the means using Independent Samples
T-Test comparison at 95% confidence level.
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Figure 2. Comparison of the mean effect of the main factor of the species (Prosopis cineraria and
Prosopis juliflora) and the secondary factor of the sampling location (under and outside the canopy)
on soil induce respiration. (Error bars are standard deviations).
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Figure 3. Comparison of the mean effect of the secondary factor of the sampling location
(under and outside the canopy) on soil microbial biomass carbon. (Error bars are standard deviations).
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Figure 4. Comparison of the mean effect of the secondary factor of the sampling location
(under and outside the canopy) on soil nitrification potential. (Error bars are standard deviations).
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Figure 5. Comparison of the mean effect of the secondary factor of the sampling location
(under and outside the canopy) on soil organic carbon storage. (Error bars are standard deviations).
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Figure 6. Comparison of the mean effect of the secondary factor of the sampling location (under and outside
the canopy) on organic carbon storage in litter and grass cover. (Error bars are standard deviations).
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