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Extended abstract

Introduction

One of the key challenges in rehabilitating degraded lands in arid areas is ensuring adequate moisture to
enhance biomass production. This water supply must be achieved without further straining the already
limited water resources or causing social conflicts in the region. Utilizing runoff from rainfall and
creating water storage systems is an effective method for restoring and improving pastures, particularly in
desert and dry regions. This study aims to evaluate the impact of pitting on the restoration of native
vegetation in degraded lands and dust emission hotspots in southern Khuzestan province, specifically in
Bandar Mahshahr city.

Materials and methods

The transect-quadrat method was employed to investigate changes in vegetation cover. Two transects
were randomly established in opposite directions and perpendicular to the rows of pitting within the study
area. Each transect included 15 plots, resulting in a total of 30 plots in pitting areas and 30 plots in the
control area (between the pitting rows). Canopy cover and plant species were measured in all plots.
Additionally, vegetation richness and diversity indices were calculated using PAST software. To examine
the impact of pitting on soil properties, 60 soil samples were collected from pitting and control areas at
three depths: 0-30 cm, 30-60 cm, and 60-90 cm. Laboratory analyses were conducted to measure organic
carbon, salinity, and moisture. An unpaired t-test, following a normality test, was used to assess
significant differences in vegetation cover and soil characteristics between pitting and control areas.

Results and discussion

The results revealed that species density in pitting areas increased by 81%, canopy cover by 14 times, the
Shannon diversity index by 82%, and the Simpson diversity index by 67%, compared to control areas.
Conversely, the dominance index decreased by approximately 60%. In terms of soil conditions, salinity
decreased across all three depths, while moisture significantly increased at a depth of 60-90 cm.
Furthermore, organic carbon content increased by 40% at a depth of 0-30 cm.

Conclusions

The implementation of pitting has successfully restored native vegetation and improved soil conditions by
enhancing moisture storage. Field observations indicate that pitting not only facilitates desert restoration
by reintroducing and establishing valuable native species but also enhances soil quality. This approach
demonstrates the potential of pitting to act as a critical link between various ecosystem components,
promoting ecological balance and sustainability.
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Fig. 1. Study Location in a) Iran b) Khouzestan Province c) The area of project implementation ( Rows of pittings and nomads with
their livestock can be seen in the field)
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Table 2. Feloristic List in pitting and control areas

Pitting area species Life-form Chorotype
Frankenia pulverulenta L. Th IT, ES, SS
Hordeum marinum L. Th IT, SS
Aeluropus lagopoides (L.)Trin. ex Thwaites CJg IT, ES, SS
Plantago coronopus L. Th IT, SS
Psylliostachys spicata (Willd.) Nevski Th IT,ES
Halocharis sulphurea Mog. Th IT, SS
Plantago ovata Forssk. Th IT, ES, SS
Lotus halophilus Boiss. & Sprun. Th SS
Malva parviflora L. Th IT, SS
Matricaria aurea (Loefl.)Schultz-Bip. Anthemideae Th IT, ES, SS
Linum strictum L. Th IT, SS
Astragalus hamosus L. Th IT, SS
Chenopodium murale L. Th Cosm
Spergularia marina (Lowe) E.H.L. Krause Th IT, ES, SS
Cymbolaena griffithii (A.Gray) Wagenitz Th IT, ES, SS
Gynandriris sisyrinchium (lI.) Parl. CJg IT, ES, SS
Eragrostis barrelieri Daveau Th SS
Bassia eriophora (Schrad.)Asch. Th SS
Richardia orientalis L. Th IT, SS
Anagallis arvensis L. Th IT, ES, SS
Control area species
Frankenia pulverulenta L. Th IT, ES, SS
Hordeum marinum L. Th IT, SS
Aeluropus lagopoides (L.)Trin. ex Thwaites Cyg IT, ES, SS
Plantago coronopus L. Th IT, SS
Psylliostachys spicata (Willd.) Nevski Th IT,ES
Halocharis sulphurea Mog. Th IT, SS
Spergularia marina (L.)Griseb. Th IT, ES, SS
Anagallis arvensis L. Th IT, ES, SS
Hammada Salicornia (Mog.) Iljin Ch IT, SS
Cutandia dichotoma (spereng.) Benth. Th SS
Carthamus oxyacontha M.B. Cynareae Th IT, SS

Life-forms: C.g (cryptophyte geophyte), Th (therophyte), Ch (chamaephytes). Chorotypes: IT: Irano-Turanian (!5 /),
ES: Euro-Siberian ( s, Ls,) , SS: Sahara-Sindian (sax. -1,l=s),Cosm: Cosmopolita (b, ;k=) . (Dinarvand and Jamzad,

2020)
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Table 3. Independent t test for diversity and richness indices in pitting and control areas

Levene's Test for Equality of
) t-test for Equality of Meauns
Indices Variances
Mean
F Sig. t af Sig. (2-tailed) SE
Difference

Equal vanances assumed 13.927 000 3679 58 001 215 058

Simpson
Equal vanances not assumed 3679 507 001 215 058
Equal vanances assumed 000 996 3672 58 001 446 A1
Equal vanances not assumed 3on 571958 00 446 P |
Equal vanances assumed 6448 014 2442 58 o018 700 286

Margalef
Equal vanances pot assumed 2442 453 018 700 286
Equal vanances assumed 13.925 000 -3.680 58 001 215 058

Dommnance
Equal vanances pot assumed -3.680 507 001 25 038
Equal vanances assumed 057 812 -2.954 58 005 179 060
Senuth-Wilson
Equal vanances pot assumed -29%4 578 005 -179 060
bl Equal vanances assutned 40.012 000 2865 58 006 241 0843
i Equal vanances not assumed 2.865 409 007 241 0843
S sloaiges Jiuot (ygej] mls —F Jgaz
Table 4. Soil analysis t test results
0-30 (cm) 30-60 (cm) 60-90 (cm)
Pitting Control Pitting Control Pitting Control
EC (ds/m) 3.77+0.3* 4.16+0.3 8.59+1.7* 10.73+0.4 11.25+0.4** 16.43+3.47
Soil 12.36+0.62 12.30+0.23 13.7+0.61 13.19+0.35 15.29+0.44* 14.36+0.22
Moisture(%)
0.C (%) 0.41+0.03* 0.29+0.03 - - - -
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