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Abstract
Background and objectives
Desert ecosystems usually receive less attention in carbon sequestration studies due to their low
vegetation cover and limited carbon sequestration. However, since more than a third of the earth's
surface covers 55% of the total area of Iran and more than 50% of the area of South Khorasan
province, so they can be a significant carbon storage place. This research was conducted with the
aim of investigating the carbon sequestration by six desert species: Calligonum polygonoides,
Seidlitzia rosmarinus, Artemisia sieberi, Stipagrostis pennata, Salsoa richteri and Zygophyllum
eurypterum in the rangeland of Ferdows.
Methodology
In this Study, 30 plots of four square meters were randomly established in Calligonum
polygonoides, Seidlitzia rosmarinus, Zygophyllumeurypterumand Salsoa richteri and in
Artemisia sieberi and Stipagrostis pennata habitats, 30 plots of two square meters were
randomly established and the canopy percentage and plant density were estimated in each
plot. Vegetation cover and plant density were estimated in each plot. In the same plots, the soil
profile was dredged down to a depth of 70 cm under the canopy, and the soil sample was taken
and transported to the laboratory. By estimating the percentage of soil organic carbon (using the
Walkley-Black method) and bulk density of the soils (using the paraffin method), the amount of
soil carbon sequestration was finally measured. The data was used in the form of a completely
random design, and Tukey's test was used to compare the means at the five percent probability
level. The Shapiro-Wilk and Bartlett tests were used to check whether residual value variances
were normal and homogeneous. The data obtained from the results of the experiments were
analyzed using R software.

Results
In general, the results showed that the highest amount of soil organic carbon was
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observed in Salsoa richteri and Artemisia sieberi habitats and the lowest amount was
observed in Seidlitzia rosmarinus habitat. The highest amount of bulk density was observed
in Calligonumpolygonoides habitats. The results of the analysis of variance showed that the
effect of the habitat on soil carbon sequestration is significant (P<0.01) and the amount of this
effect is moderate to high (np? between 0.10 and 0.47). The highest and lowest amount of carbon
sequestration was observed in Zygophyllum eurypterum (28.66 tons per hectare) and Seidlitzia
rosmarinus (12.80 tons per hectare habitats, respectively. Also, in terms of the percentage of
vegetation, a significant difference was observed between habitats. The highest and lowest of
vegetation cover percentage was obtained in Zygophyllum eurypteru (36.84%) and Seidlitzia
rosmarinus (10.15%) habitats, respectively. Seidlitzia rosmarinus habitat had the lowest amount
of soil organic carbon and also the highest percentage of vegetation, and compared to other plants,
it produced the lowest amount of carbon sequestration. The highest and lowest plant density was
obtained in the Stipagrostis pennata and Zygophyllum eurypterum habitats, respectively. Despite
the high organic carbon in the soil of its habitat, Salsoa richteriplant also had low carbon
sequestration due to the low density and percentage of vegetation cover. The results of correlation
analysis show that there is a positive and significant relationship between vegetation percentage
and carbon sequestration (P<0.01), but no significant relationship was observed between plant
density and carbon sequestration (P>0.05).

Conclusion

The amount of carbon sequestration was different depending on the percentage of
vegetation and there was a positive and significant relationship between the percentage
of vegetation and the amount of carbon sequestration, while no relationship was observed
between the amount of vegetation density and carbon sequestration. So, in this study,
Zygophyllum eurypterum habitat produced the highest percentage of vegetation cover and carbon
sequestration, and Seidlitzia rosmarinus habitat had the lowest percentage of vegetation cover and
carbon sequestration. Therefore, the vegetation percentage parameter can be used to estimate
carbon sequestration. In other words, in the habitats that have bushy and shrubby plants, it
is possible to estimate the amount of carbon sequestration based on the canopy
percentage.

Keywords: Arid regions, carbon storage, sustainable development, vegetation cover.
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Table 1- Organic carbon and bulk density of the soil of the studied species

Species Soil depth (cm) Bulk density (gr/cm®) Organic carbon (%)
Artemisia sieberi 0-70 1.44 0.32
Salsoa richteri 0-70 1.53 0.42
Zygophyllum eurypterum 0-70 1.57 0.16
Calligonum polygonoides 0-70 1.78 0.12
Seidlitzia rosmarinus 0-70 1.59 0.12
Stipagrostis pennata 0-70 1.75 0.14
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Table 2- Results of tests for normality of residuals and homogeneity of variances.

Homogeneity of Variances

Normality of Residuals

Properties cv
p.value K square p.value W
Carbon sequestration 36.87 0.00 29.90 0.00 0.81
vegetation cover 25.59 0.03" 6.69 0.48 0.97
Plane density 55.28 0.005" 10.56 0.05" 0.93

=% significant at one percent levell *: significant at Tive percent levels
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Table 3- Results of the analysis of variance (ANOVA) testing the effects of habitat on carbon sequestration

S.0.V df Sum of square  Meansquare F P partial n partial n
90% ClI
[LL, UL]
Species 5 1277.05 255.41 4.63 0.002 0.37 0.10 , 0.47]
Error 39 2149.85 55.12

Note. LL and UL represent the Tower-limit and upper-limit of the partial n* confidence interval, respectively.
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Table 4- Results of the analysis of variance (ANOVA) testing the effects of habitat on vegetation cower

partial T
S.0.V df Sum of square  Mean square F P partial 7 90% ClI
[LL, UL]
Species 5 3453.94 690.79 21.60 0.00 0.73 [0.56, 0.78]

Error 39
Note. LL and UL represent the Tower-Timit and up per-limit of the partial n~ confidence interval, respectively.
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Figure 3- Box plot of vegetation cover values, different letters indicate significant differences between groups
(Tukey post-hoc test with Bonferroni correction, P<0.05).
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Table S5- Results of the analysis of variance (ANOVA) testing the effects of habitat on plant density

S. 0.V df Sum of square  Mean square F P partial W partial W
90% ClI
[LL, UL]
Species 5 357133705 71426741 24.02 0.00 0.75 [0.59 0.80]
Error 39 115975147 2973721

Note. LL and UL represent the lower-limit and upper-limit of the partial n* confidence interval, respectively.
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Figure 4- Box plot of plant density values, different letters indicate significant differences between groups (Tukey
post-hoc test with Bonferroni correction, 7<0.05).



...... S @; [ Q‘}:a A.u.ﬂie

3l 32 6)‘36'* 9 Cele 4194\) cﬁ; o S 9 @L—f
P> +/:0) s samlian gols gre abal) 0 S s

YOA

S5 ol cn i 4 W3 0l S5 05 @l
o Live (J\.&h 9 44\4 \~?O?) A BKJQJJ 9 v_a:\..f

Sosls wms o ol lama Hlase a8 skilas 550

Sid gy x5 3l o S a5 J»Le sz ol el
Ry oalaal 6::\.3

e 5ol s Slass 5 Jle s wis 5l (LS WS
Ll oo eolazal d..}\.u\) J.\;J 6‘;1 Wssls

o 5 PSS g Ol pas o bl Glinebl 350 ol jeb 4y & sy (Niaed )5 5 e Sl (il =5 Joax
oS

Table 6- Means, standard deviation, and correlation with confidence intervals, relationship between vegetation
cover and carbon sequestration

Variable Mean standard deviation Cover Vegetation (%) Carbon sequestration
Carbon sequestration 20.14 8.83
Cover Vegetation (%) 22.10 10.34
[0.30, 0.72]
-0.25 -0.19
Plant density 3119.29 3279.10
[--0.51, 0.05] [-0.45 ,0.11]

Note: Values in square brackets indicate the bounds of the 95% confidence interval for correlation coefficient. > indicates P <.01.

WV Jsus) RE= 4. ,P< /o) Sl Sl g o s e a8 s e ol fane S5 Jlow ams

RPE SR @Lf Gidsy 223 5 S S

P . . . Z .
RS i 5 PSSl Sleopad o alal) Gam ) il o Y Joo
Table 7- Regression results using vegetation cover as the criterion

Predictor Sr beta b
R2 95% ClI sr? 95% ClI beta 95% ClI b
[LL, UL] [LL, UL] [LL, UL]
lntercept [4.46, 15'17] 9.82»:;:“3:-
vegetation cover 0.30% [0.48,0.09] 0.30 [0.29, 0.80] 055 [0.25,0.69] 0.47%

Note. Asignificant b-weight indicates the beta-weight and semi-partial cofrelation are also significant. b represents unstandardized
regression weights. beta indicates the standardized regression weights. sr* represents the semi-partial correlation squared. r represents
thg zero-order correlation. LL and UL indicate the lower and upper limits of a confidence interval, respectively. * indicates P <.05. **
indicates P <.01.
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