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Abstract

Background and Objectives

Flood spreading has emerged as one of the most important management strategies for soil and
water resources in arid and semi-arid areas, gaining attention from researchers worldwide in
recent decades. This technique has been implemented in various watersheds globally to address
the critical issue of moisture scarcity, which is a significant factor limiting plant growth in these
regions. The flood spreading system not only supplies moisture for plants but also helps recharge
underground aquifers, making it one of the most innovative methods developed for water
management in arid and semi-arid environments. By effectively utilizing floodwaters that would
otherwise be lost, flood spreading offers a viable solution for enhancing water resources and
supporting sustainable agricultural practices in these challenging landscapes.

Methodology

In this study, we investigated vegetation density, regeneration, trends, and the condition of
rangelands at the Abbarik Bam flood spreading station. To assess the effect of flood spreading on
vegetation cover, we identified the site with the most flooding, located away from tree cover, and
established four transects, each 100 meters long and spaced 15 meters apart, parallel to the
distribution channels. Ten plots were installed along each transect, with a distance of 10 meters
between them. At the end of the one-year period, we compared the collected data to accurately
assess the changes in the flood spreading environment relative to a control environment, both of
which were selected for grazing exclusion. This comparison allowed for an informed evaluation
of the effects of flood spreading on vegetation density in the area. The experiment was conducted
using a split-plot design in a randomized complete block format with four replications. The main
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plots included flooded, non-flooded, and control areas, while the subplots encompassed five
vegetative forms: perennial grasses, perennial forbs, annual grasses, annual forbs, and density
parameters were recorded.

Results

The results also revealed that the density of forb plants was 2.6 times higher in flood-free plots
and 4.2 times higher in flooded plots compared to the control area. In contrast, the density of
perennial grasses was 0.1 times lower in flood-free plots and 0.05 times lower in flooded plots
than the control area. The density of perennial broadleaf plants was 1.7 times higher in both flood-
free and flooded plots compared to the control area. Interestingly, the density of annual grasses
was 30.78 times higher in flood-free plots and 6.3 times higher in flooded plots than the control
area. Finally, the density of annual broadleaf plants was 2.4 times higher in flood-free plots and
5.1 times higher in flooded plots compared to the control area.

Conclusion

The results indicated that the highest average vegetation density in flood-free plots was associated
with the annual grasses, followed closely by annual broadleaf plants. In the control plots, the
highest average vegetation density was found in annual broadleaf plants, followed by perennial
grasses. Additionally, the impact of vegetative form on vegetation density was greatest for annual
wheat and annual broadleaf plants, while shrub plants exhibited the lowest density. Therefore, the
observed differences in vegetation cover between flooded and flood-free areas in the study region
may be attributed to factors such as moisture content, nutrient availability, the accumulation of
fine-grained sediments, root and bud choking, and reduced soil permeability.

Keywords: Transect, Abbarik station, plant density, flood spreading.
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Figure 1- Geographical location and access road to Abbarik watershed, along with the location of transects
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Table 1- List of plants of Barik Bam station
(based on the surveys) to determine the exploitability of the plants in the aquifer
Type of use
No familia Genus Species Phenology  Biomorphic Phar
Indust
- macol Oral Pasture
rial .
ogical
1 Polygonaceae Calligonum comusum Fruiting shrub *
2 Chenopodiaceae Cornulaca monacauntha vegetative shrub *
Perennial
3 Geramineae Stipagrostis plumosa Fruiting Grass *
4 Plantaginaceae Plantago boissieri Fruiting Annual Forb *
5 Cruciferae Savignia parviflora Fruiting Annual Forb *
6 Geramineae Shismus arabicus Fruiting Annual Grass *
7 Papilionaceae Astragalus sp Fruiting Annual Forb *
Perennial
8 Zygophyllaceae Fagonia bruguieri Fruiting Forb *
) Beginning of
9 Umbeliferae Pycnocycla aucherana flowering shrub *
10 Cruciferae Fortuynia bruguier Fruiting shrub *
11 Cruciferae Isatis minima Fruiting Annual Forb *
12 Chenopodiaceae Hamada salicornica vegetative shrub *
Perennial
13 Boraginaceae Heliotropium  ramossismum Flowering Forb *
14 Papilionaceae Onobrychis aucheri Fruiting Annual Forb *
Perennial
15 Cruciferae Farsetia heliophila Flowering Forb *
16 Geraniaceae Erodium cicatarium Fruiting Annual Forb *
Perennial
17 Chenopodiaceae Salsola sp vegetative Forb *
18 Chenopodiaceae Salsola denderoides vegetative shrub *

Siales] 53 astllas 350 o s p A o O i S1-Y o

.Table 2- Interaction between flood and vegetative form on studied traits in experiment

Density (base per hectare) Traits
Treatment
control area No flooding flooded
Vegetative form
412d 1093 d 1741d shrub
12287d 1456d 697d Perennial Grass
3325d 5518d 3139d Perennial broadleaf
4162 d 128125 a 26258 ¢ Annual Grass
13950 d 33481c 71675b Annual broadleaf

Numbers with similar letters did not have a statistically significant difference.
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Figure 4- Percent of plant density and its relationship with vegetative form in flooded plots
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Table 3- Evaluation criteria in the four-factor method

Comtrol Flood Spreading Number of Scoring Factors Measured by the Four-Factor Method No
Area Area Floors
7 9 In 5 floors to 20 marks - Soil factor (depending on soil erosion and plant A
residue)
2 5 In 4 floors to 10 marks 1 Vegetation Factor B
3 5 In 4 floors to 10 marks 1 Factor of plant composition and age classes C
1 6 In 4 floors to 10 marks 1  Plant vigor and vitality factor (plant health and D

strength)

B s 2o =Y Jsoa
Tbale 4 - Assessment of the rangeland condition

Comtrol Area Flood Spreading Area Scoring Degree of Rangeland Status
More than 45 Excellent
38-45 Good
37-31 Medium
% 20-30 Weak
* Less than 20 Very Weak
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Table 5- Regeneration (number of young seedlings) of permanent species in flood spreading in year

Number of seedlings in total plots Lol s Sl 2
Plant species palatability End of year term The beginning of year End of 'I_'he_
names term year beginning
Numbering  Percentage  Numbering  Percentage term Ogr/rer?r
Shrubs
1- Fortuynia
bungei | 4 16.7 6 15 10% 15%
2- Salsola
denderoides 1 3 12.5 3 75 7.5% 7.5%
3- Cornulaca
monacantha 1 1 4.2 4 10 2.5% 10%
Total 8 334 13 325 20% 325
Permanent Forbes:
1- Fagonia
bruguieri 11 14 58.3 20 50 35% 50%
2- Farsetia
heliophila | 2 8.3 7 175 5% 17.5%
Total 16 66.6 27 67.5 40% 67.5%
Regeneration 24 100 40 100 60% 100%
2l Cule s O Jidu 4o e 3 ol (L& S (Lanb Laos 5 iSY) Soslsly =5 Jsan
Table 6 - Regeneration of permanent species in flood spreading and contorol site
Number of seedlings in total plots Sl
i ili Flooded Control Area Control
Plant species names Palatability SpreadingArea Flooded Area (
. ) SpreadingArea  in 12
Numbering Percentage Numbering Percentage Plots)
Shrubs
1- Fortuynia bungei I 4 16.7 0 0 10% 0
2- Salsola denderoides I 3 125 0 0 750 0
3- Cornulaca
monacantha Il 1 4.2 0 0 2.5%
Total 8 33.4 0 0 20%
Permanent Forbes:
1- Fagonia bruguieri I 14 58.3 10 90.1% 35%% 83.3%
2- Farsetia heliophila | 5 83 1 9.9% 506 8.3%
Total 16 66.6 1 100% 40% 91.6%

Regeneration 24 100 11 100% 60% 91.6%
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Table 7- The flood grouping of the plots in the field of flood spreading during the entire statistics collection
period

Total flood Total flood
occurrence occurrence

in plot In area 6

Plot grouping
<13 13-2/3 >3

5

Number of flood occurrences in the study area

4 2 1 Plots Area

4 4 3
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