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Abstract

Background and Objective: Plants play a pivotal role in the stability of natural ecosystems. By
continuously monitoring biodiversity over time, it is possible to identify the current status of
vegetation and make management recommendations to preserve and improve natural habitats.
This research aimed to investigate qualitative changes in vegetation cover, monitor the trend and
magnitude of changes in the woodlands of the Sahara Sindi region of Iran, determine the
relationships between vegetation cover indices and climatic factors, and measure diversity and
species richness indices in the woodlands along the Karkheh river.

Methodology: During field visits, a homogeneous area in terms of species composition was first
selected, which represented the vegetation type of the region. In the next step, sampling was
carried out using a systematic random sampling method and 30 fixed plots were considered for
sampling along three constructed transects. Considering the natural landscape of the Sahara Sindi
region, vegetation attributes were recorded in the fixed plots during the appropriate growing
season (early February to late April). In each plot, the percentage of live vegetation cover of each
species was recorded by mentioning its name, the percentage of leaf litter and debris, and the
percentage of bare ground. All plant species present in the study area were recorded through field
surveys. The plot size for sampling was one square meter, which was determined by the minimum
area method and using spiral plots and species-area curves. Then, Shannon and Simpson indices
of dominance, evenness, and species diversity were measured using PAST 2.17 software.
Statistical analyses were also performed in SPSS27 software. First, the normality of the data was
checked using the Kolmogorov-Smirnov test, and then the paired t-test was used to compare
changes in vegetation cover.

Results: The results showed that there was a significant difference between the number of species,
percentage cover, dominance, Simpson and Shannon indices, evenness, and richness in the first
and last years. On the other hand, there was a significant positive correlation between the rainfall
in the months of January, February, March, and April and the average temperature of these four
months and the diversity indices at the 1% level. A positive correlation was observed between the
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evenness index and rainfall, and a significant negative correlation was observed between the
dominance index and rainfall at the 1% level.

Conclusion: The results of this study showed that there were significant differences between the
number of species, percentage cover, dominance, Simpson, Shannon indices, evenness and
richness in the first year (February 2021 to April 2022) and the final year (February 2022 to April
2023), and except for the evenness index, the differences were significant at the 1% level in other
cases mentioned. On the other hand, there was a significant positive correlation at the 1% level
between the rainfall in the months of January, February, March and April and the mean
temperature during these four months and the diversity indices. Also, a positive correlation was
observed between the evenness index and rainfall, and a significant negative correlation was
observed between the dominance index and rainfall at the 1% level.

Keywords: Percentage of vegetation cover, Simpson index, Shannon index, woodland, Populus
euphratica.
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Figure 1. Location of the studied area in Iran and Khuzestan province
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Figure 2. Schematic image of the location of the selected transects and plots
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Figure 3. Landscape of woodlands in the study area, in the Karkheh riverside (Shoush Danial)



Y-0

Yb)b‘vrbgd‘j‘c‘f)%b&\jajwbu\.@’u@J&A:JJ.J

B Annual Herbaceous B perennial herbaceous  HEShrubby
4%

8%

b Gy s B pblE s, JKE s s —F U5

Figure 4. Vegetative form of dominant plants in fixed plots

w)ﬂb)}ﬁ@)JJ‘}@&JSJ}&MGM&OLBL&;CMJ@}—\ J)-\?

Table 1. List of plants observed on the forest floor in the study area

Species Familly Life form
Amaranthus albus Amaranthaceae annual
Anagalis arvensis Primulaceae annual
Anthemis susiana Astraceae annual

Asparagus verticillatus Asparagaceae bush
Avena ludoviciana Poaceae annual
Capparis spinosa Capparidaceae bush
Capsella bursa-pastoris Brassicaceae annual
Cerastium perfoliatum Caryophyllaceae annual
Chenopodium murale Chenopodiaceae annual
Chrozophora hierosolymitana Euphorbiaceae annual
Cichorium intybus Astraceae perennial
Conyzanthus squamatus Astraceae perennial
Crepis foetida Astraceae annual
Crepis sancta Astraceae annual
Emex spinosus Polygonaceae annual
Erodium cicutarium Geraniaceae annual
Erodium laciniatum Geraniaceae annual
Erucaria hispanica Brassicaceae annual
Geranium dissectum Geraniaceae annual
Hedypnois rhagadioloides Astraceae perennial
Heliotropium crispum Boraginaceae bush
Hordeum murinum Poaceae annual
Kickxia elatine Scrophulariaceae annual
Lactuca scarioloides Astraceae perennial
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Species Familly Life form
Launaea mucronata Astraceae annual
Lotus halophilus Fabaceae annual
Malva aegyptica Malvaceae annual
Matricaria aurea Astraceae annual
Medicago coronata Fabaceae annual
Medicago polymorpha Fabaceae annual
Melilotus indicus Fabaceae annual
Notobasis syriaca Astraceae annual
Parietaria alsinifolia Urticaceae annual
Plantago coronupus Plantaginaceae annual
Plantago ovate Plantaginaceae annual
Polypogon monspeliensis Poaceae annual
Pulicaria arabica Astraceae annual
Ranunculus cornutus Ranunculaceae annual
Rumex dentatus Polygonaceae annual
Schimpera arabica Brassicaceae annual
Silybum marianum Astraceae annual
Spergularia marina Caryophyllaceae annual
Suaeda aegyptica Chenopodiaceae annual
Trachynia distachya Poaceae annual
Trifolium campestre Fabaceae annual
Trifolium tomentosum Fabaceae annual
Trigonella coerulescens Fabaceae annual
Urospermun picroides Astraceae annual
Urtica pilulifera Urticaceae annual
Urtica urens Urticaceae annual
Veronica anagalloides Scrophulariaceae annual
Xanthium strumarium Astraceae annual
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Table 2. Percentage of canopy and bed cover in the studied plots

Factor Year
February 2021 to April 2022 February 2021 to April

2022

Percentage of total crown coverage 85 47.2
Percentage of litter 5.5 1.5

Percentage of bare soil 9.5 51.3
Percentage of canopy cover of wheat plants 20 9.1
Percentage of annual broadleaf plant canopy cover 64.7 38
Percentage of shrub canopy cover 0.1 0

Percentage of annual plant canopy cover 84.7 47.2

Percent of perennial herbaceous canopy cover 0.2 0




Y.V vUu‘vr&‘olj.\g\f}u&égbu,,@.bow@1;@.,:;

S plass U GO R R WAt ST aibie S plend 5 Kb Oloo sas
ol 00 LY Jgas s adlae 5 s dilate S 2l ol plas S cdly T s

iy oS5 Ak S bt GIUT s Y oo

Table 3. Results of chemical analysis of soil in the sub-forest layer area

Year Group Organic P K Fe Zn Mn Cu H EC
Statistics matter (%) (ppm) (ppm)  (ppm) (ppm) (ppm) (ppm) P (103
) Mean 1/4 62/5 806 9/2 2/1 8/14 Vs 7/6 31/40
First year
Std. Error Mean 0.161 1.479 84.513 1.596 0.274 0.841 0.046  0.056 1.151
Mean 0/83 1/11 734 1/16 1/3 2/21 1/3 7/7 28/50
Second year
Std. Error Mean 0.025 0.360 63.834  0.056 0.126 0.260 0.062  0.057 0.159
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Figure 5. Ambrothermal curve for October 2020 - September 2021 (Water Year)



...6u)15@q§6\a}?&,§,@gf_;.:x YeA

Ambrothermic 2022-2023

40.0 140.0
— Lo -0 _ —~
o e ® 1200 E
> 300 =
°:; 1000 g
= 80.0 £
g- 20.0 &
5 600 B
= ~
10.0 40.0
20.0

O O O 0.0

- -@ - Temperature —O— Precipitation

(] JL)VEeY o Ve o Ko ispl o =5 S
Figure 6. Ambrothermal curve for October 2022 - September 2023 (Water Year)

VEoY 5N Fee Gl S e sbasls ix t SOle alie 5 53] s —F Jsox
Table 4. The results of Paired Differences for Species Diversity Indices in 2021 and 2023

Paired Differences

95% Confidence Interval Sig.
Ind t df N
e Mean Std. Std. Error of the Difference (2-tailed)
Deviation Mean
Lower Upper
Number of
. -3.43 2.42 0.44 -4.34 -2.53 -7.78 29 0.00
species
Coverage
8 -37.63 45.98 8.40 -54.80 -20.46 -4.48 29 0.00
percentage
Dominance 0.19 0.20 0.04 0.11 0.26 5.12 29 0.00
Simpson -0.19 0.20 0.04 -0.26 -0.11 -5.12 29 0.00
Shannon -0.61 0.52 0.10 -0.81 -0.42 -6.41 29 0.00
Equitability -0.08 0.22 0.04 -0.16 0.00 -2.02 29 0.05
Margalef -0.57 0.71 0.13 -0.84 -0.31 -4.41 29 0.00
**: significant at the 1% probability levels and *: significant at the 5% probability levels
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Figure 7. Comparison of average species diversity indices for the years 2021 and 2023
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Table 5. Results of correlation between total rainfall in the months of January, February, March and April and
the average temperature of these four months with biodiversity indices
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iz 29 £ f & § % &
A L T -
& z. S5 a i =
Correlation o o o . o - * -
Temperatur S -1.000 -732 -.505 .608 -.608 -.652 -.287 -.540
e (°O) .
Sig. 0.00 0.00 0.00 0.00 0.00 0.03 0.00
Precipitatio  Correlation 1.00 730" 505" 608" 608" 652™ 287" 540"
n (mm) s
Sig. 0.00 0.00 0.00 0.00 0.00 0.03 0.00

**: significant at the 1% probability levels and *: significant at the 5% probability levels
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