Research Article

Iranian Journal of Forest and Range Protection Research DOI:  10.22092/ijfrpr.2023.362667.1585
Vol. 21, No. 2, Page 267-282 (2023)

Evaluation of the chemical factors, Carbon storage and biodiversity indicators in two
species of Haloxylon ammodendron and 7amarix hispidain Qom province

Maryam Ordibehesht', Anooshirvan Shirvanyzx, Mohammad Matinizadeh®, Hooman Ravanbakhsh*
and Hosein Tavakoli Neko®

1-Ph.D. Student of Biology Forest Sciences, Department of Forestry and Forest Economics Faculty of Natural Resources, University
of Tehran, Karaj, Iran.

2"- Corresponding author, Associate Prof., Department of Forestry and Forest Economics, Faculty of Natural Resources, University
of Tehran, Karaj, Iran. E-mail: shirvany@ut.ac.ir

3- Associate Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension Organization
(AREEO), Tehran, Iran.

4- Assistant Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension Organization
(AREEO), Tehran, Iran

5- Assistant Prof, Qom Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and
Extension Organization (AREEO), Qom, Iran

Received: 09.07.2023 Accepted: 04.11.2023

Abstract

Background and objectives: Tree species can cause changes in soil characteristics and organic carbon
storage due to their tolerance to harsh environmental conditions. Therefore, by knowing the species that
have more ability to store carbon, it would be possible to follow the improvement and regeneration of
urban forests from the perspective of carbon sequestration index. Haloxylon ammodendron and Tamarix
hispida shrubs are among the important halophyte species of the Irano-Turanian vegetation zone. In these
areas, it is important the role of these shrubs in storing carbon and increasing plant biodiversity. The
current research aims to investigate the soil carbon sequestration and plant biodiversity indicators in the
habitats of these two species in Qom province.

Methodology: The natural habitat of Tamarix located in Mesila plain of Qom province and the cultivated
habitat of Haloxylon in 1362, located in Hossein-Abad area of Mish-mast in Qom plain with arid climate.
Soil sampling was done randomly on one hectare with 30 samples from the eastern direction under the
canopy and outside the canopy, by a cylinder at the depth of 0-15 cm in both Haloxylon and Tamarix
habitats separately. Sampling was done to calculate the soil organic carbon reserve to obtain the apparent
specific mass and organic carbon and some soil physical and chemical factors. To study the vegetation
coverage in each habitat, from a plot of 400 m? with the method of implementing the plot in the form of
four plots of 10 x 10 meters in order to better distribute it on the surface of one hectare, and to study the
vegetation of the floor from 20 micro-plots of one m? (five micro-plots in each plot) was used. The values
of species diversity in each microplate from each sample plot was calculated using Simpson, Shannon-
Wiener indices and species richness using Margalef, Menchick and uniform indices with Pillo and
Sheldon indices. Spearman's test was used to calculate the correlation between soil carbon deposition
factors and some physical and chemical factors.

Results: The average of all measured factors in the soil was higher for Tamarix. The effect of species and
sampling position and the mutual effect of species in sampling position on the amount of acidity factors,
percentage of organic carbon, potassium and carbon deposition (organic carbon storage) of the soil had a
significant difference at the level of 5%. Furthermore, based on the comparison of the average of the
treatments, it was found that the highest amount of soil carbon deposition is in the treatment under canopy
of the Tamarix shrub with the amount of 191.13 tons per hectare. The results showed a significant
difference in the amount of soil carbon sequestration between two species of Haloxylon and Tamarix, and
it is higher in Tamarix soil. Soil characteristics such as carbon deposition, %0OC, pH and K under canopy
of Tamarix are higher than outside the canopy. The correlation between carbon sequestration
characteristics and other factors showed that OC, pH and EC factors can be used as the most important
influencing factors to estimate soil carbon sequestration. The indicators of plant biodiversity, including
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species diversity, species richness and uniformity, were calculated for each micro-plot only in Haloxylon
habitat, because the Tamarix habitat was lack of floor cover and reproduction due to severe drought
stress. The Menhinik and Margalef indices with the values of 1.39 and 1.68, respectively, have assigned
the average species richness of Haloxylon habitat.

Conclusion: Due to the positive effect of Tamarix on the increase of organic matter and soil carbon
deposition, which improves the soil structure in the long term, as well as the ability to adapt and resist the
dry and fragile weather conditions of Mesileh region. The revival of this valuable species is vital and it is
a suitable species for forestry in areas with such characteristics. Likewise, considering the positive effect
of Haloxylon species in increasing habitat biodiversity indicators, which in the long term protect the soil
structure, the issue of preserving and revitalizing these valuable plants is necessary for Qom province.

Keywords: Haloxylon, Tamarix, plant biodiversity, Carbon sequestration, arid regions, Irano-Turanian region.
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Table 1. Mean squares obtained from analysis of variance of soil chemical properties and organic carbon storage
under and outside the canopy of (Haloxylon ammodendron) and (Tamarix hispida) shrubs

Electrical Soil.
Deg;' ee Sodium co?(;iuctilv)ity Organic  Potassium  Nitrogen 2;%?:::
Sources s.m” ° 0
Change freedom (mg/kg) pH Carbon%  (mg/kg) (%) storage
(t/ha)
1201560000" i i i i i i
Species 1 14567.04 0.7722 1.7228 203616.2 0.0093 61691.610
Location 2 224720 "™ 111.9591™  0.01201*  0.3511* 30264.2°  0.0009™  14177.813"
?_pec'e.s x 1 147920 63.6531"  0.0911*  0.1232*  12103.2°  0.0003"™  3760.105"
ocation
Error ns
16 3927628 50.8142 0.0079 0.0133 1031.7 0.0004 539.872
20
Total

ns and * Non-significant and significant at the 5% probability Tevels, respectively.
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Figure 3. Comparison of the mean effect of the main factor of the type of shrub (Haloxylon ammodendron and
Tamarix hispida) and the secondary factor of the sampling location (under and outside the canopy) on soil
organic carbon(B) and soil carbon storage(A). (Error bars are standard deviations). Identical letters indicate
significant difference between the means using Two-way ANOVA at 95% confidence level.
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Table 2. Spearman's correlation test between soil carbon deposition and other studied factors

Electrical (l;el:ll:(i
conductivit Organi o .
. rganic ty
Carbon sequestration Acidity y - carbon Sand Silt Clay SP% (g/
(ds.m™) carbon (%) cm3)
(%)
Carbon
sequestration 1
Acidity 0.798** 1
Electrical 0.884**  0.822** 1
conductivity
Organic 0.739**  0.643** 0.758** 1
carbon
T.N.V% 0.700**  0.734** 0.774** 0.605** 1
Sand -0.760 -0.858 -0.819 -0.472 -0.778 1
Silt 0.773**  0.883** 0.808** 0.520**  0.803** -0.914 1
Clay 0.777**  0.738** 0.819** 0.552**  0.697** 0.838 0.658** 1
SP% 0.743**  0.743** 0.757** 0.493**  0.757** -0.920  0.806** 0.870** 1
Bulk density -0.711 -0.735 -0.777 -0.513 -0.724 0.884**  -0.743 -0.933  -0.949 1

(Significant at ** P<0.01 probability Tevel)
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Table 3. Biodiversity index values including species diversity, species richness and evenness between microplots
In (Haloxylon ammodendron) habitat

Biodiversity Index Mean stan}d?rd Min Max
deviation

Simpson 0.66 0.02 0.5 0.79

Species diversity
Shannon 1.30 0.06 0.69 1.71
L Menhinick 1.39 0.1 0.45 221

Species richness
Margalef 1.68 0.13 0.53 2.73

Sheldon 0.74 0.041 0.48 1
Evenness

Pieloui 0.92 0.052 0.33 1/22
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