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. . The location on the dry belt of the world and the recent droughts have doubled the
Article type: need to increase water efficiency, especially in nature restoration projects, including
Research Paper the green belt projects of the country’s big cities. Therefore, research and assessment

to find ways to optimal the use of water and reduce the water requirement of the plants
are among the essential needs of these areas. Based on this, the current research aims
to evaluate the effectiveness of stone and pebble as well as plant residue mulches and
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EXTENDED ABSTRACT

Introduction: Due to being located on the arid belt of the world, Iran is always facing the phenomenon of
drought and lack of rainfall in most parts. Therefore, the optimal use of water and its management are among the
essential needs of these areas. The negative effects of global warming and climate change on agriculture are
more noticeable in dryland environments. Therefore, in these areas, water should be used efficiently and other
alternative measures should be taken into account to save water consumption. To maintain soil moisture,
mulching is a very useful agricultural practice that keeps the plant cool and at the same time prevents the growth
of weeds. Of course, the effects of mulches produced from different materials can be different; therefore
investigating the effectiveness of different mulches is necessary to select the best one based on the area
conditions. This research is trying to evaluate the effectiveness of stone and pebble as well as plant residue
mulches on soil moisture conservation in the green belt of southern Mashhad.

Methodology: The location on the world's dry belt and recent droughts have doubled the need to increase water
efficiency in Iran, especially in nature restoration projects including the green belt projects of the country's big
cities. Based on this, the aim of the current research is to evaluate the effectiveness of stone pebble and also
plant residue mulches on soil moisture retention in cultivation pits in the green belt of southern Mashhad. The
studied site in this research, with an area of 1.5 ha, is located in the green belt of the southern highlands of
Mashhad (Khalaj Road). The mentioned area was divided into three parts. Two separate parts of the land were
covered with two different types of stone mulch and plant mulch, and the remaining part was considered a
control. At the time of planting, the pits were built with the dimensions of 50*110*150 cm, which were 4 meters
apart from each other. Then, in May 2021, the initial planting of 9 species (Celtis caucasica, Colutea buhesi,
Contoneaster nummlaria, Kochia prostrata, Fraxinus excelsior, Morus alba, Cupressus sempervirance,
Paliurus spina christi, Hypophae ramnoides) was done, and the dried seedlings were replanted in early June
2021. 8 kg of soil along with 2 kg of rotted animal manure were added to each planting hole. All three plots
were irrigated with a specific treatment. Irrigation was repeated once a week in plot I, every two weeks (14
days) in plot I, and every three weeks (once every 21 days) in plot I1l. Humidity and temperature of the soil, as
well as the survival rate and growth of the cultivated species, were regularly measured during the research. Then
the effects of the used mulches on the storage of humidity and temperature and the establishment and growth of
the plants were analyzed and investigated.

Results and Discussion: According to the results obtained from variance analysis, it can be seen that the
difference between vegetation and different levels of day factor in this experiment is statistically significant at
the level of one percent. The two-way interaction (block x treatment) and (block x day) has become statistically
significant at the level of five percent. However, the interaction effect of (block x day) and the three-way
interaction effect of (block x day x treatment) were not statistically significant at any of the levels. Assessment
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of the average of different mulch covers also shows that there was the highest humidity on the first day of
irrigation with an average of 17.31% in the vegetation treatment in block three. The lowest humidity was also
present on the fourteenth day after irrigation in the control treatment with an average of 1.2% in the second
block. The amount of plant growth in stone mulch was higher than the plant residues mulch and control plots.
Celtis caucasica and Hypophae ramnoides plant species had the best survival during the planting time in the
temperature and humidity conditions during 336 days after planting. However, in the time period after the 336
day, the Morus alba showed the highest survival percentage compared to other plant species until the end of the
planting period. In terms of mutual effects of time and plant species, the highest growth rate of plant species in
September is related to the kochia prostrata species with an average of 68.34 + 1.33 cm. In terms of mutual
effects of mulch and time, the highest growth rate of plant species in September is related to stone mulch with
an average of 39.51+2.17 cm. Based on the comparison of the average mutual effects of mulch and plant
species, it can be seen that the highest growth rate of plant species respectively belongs to Morus alba, Kochia
prostrata, Celtis caucasica, Colutea buhesi, Contoneaster nummlaria, Fraxinus excelsior, Cupressus
sempervirance, Hypophae ramnoides.

Conclusions: According to the research results, it can be acknowledged that stone mulches are more effective in
maintaining moisture and reducing soil temperature. Also finding of the research confirms that the use of plant
mulches, preserves more moisture and reduces soil temperature comparing to the control plot. It should be said
that heavy irrigation has not had a significant effect on the survival of plant species. Finally, based on the results
of this study, the experimental species have had a favorable survival rate (above 40%) in the desired
environmental conditions.
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Figure 1- An example of cultivated species with stone mulch in the study area
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Figure 2 - Investigating changes in soil moisture using different soil moisture storage technigques
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Figure 2- Changes in moisture content in mulch treatments on different days after irrigation in block 1
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Figure 3- Changes in moisture content in mulch treatments on different days after irrigation in block 2
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Figure 4- Changes in moisture content in mulch treatments on different days after irrigation in block 3
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Figure 5- Changes in soil moisture at different levels of irrigation
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Figure 6- Soil moisture changes at different levels of the treatments
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Figure 7- The graph of mutual effects of irrigation x mulch in terms of plant growth in the green belt of southern
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Figure 8- The graph of the survival percentage of the tested plant species
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