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Extended Abstract
Introduction: Water limitation is regarded as one of the most important obstacles to agricultural development in arid and semi-arid climate
regions. Rainwater harvesting is one of the most significant management methods of rainwater exploitation to deal with water shortage. Due
to the wide variety of rainwater extraction methods, in choosing the appropriate method, special attention should be paid to features such as
land topography, climate, soil type and socio-economic factors and the amount of water consumption to apply extraction methods in each
region. In this research, the promotion of water catchment surface systems in the establishment and development of marigold cultivation in
rainfed conditions has been discussed. The use of effective strategies to increase productivity in agriculture has been the focus of researchers
for a long time. Any process that leads to the optimal use of rainwater and makes it possible to use it better is known as rainwater harvesting.
The aim of this research is to promote the systems of water catchment surfaces in the establishment and development of rose cultivation in
rainy conditions.
Materials and methods: The research area was chosen on the northern slope of the village with a slope of about 20%. Soil depth was measured
by sampling. An 80 cm deep nationwide channel was dug downstream of the systems with an excavator. The channel was filled with a mixture
of straw and stubble and a combination of animal manure with soil (in the amount of 20% by volume) in order to increase the moisture retention
capacity in the soil. To carry out the present research, 12 rectangular catchment systems with dimensions of 6x5 meters were built using earth
mounds on slopes with a 20% slope. These systems, due to being located on the slope and carrying out a series of measures in their beds, cause
the production and direction of runoff towards the target point (seedling cultivation site). Downstream of each system, a hole was considered
for planting seedlings. The research was carried out in the form of three system treatments including: cleaned ground using a pebble filter in
the seedling hole, semi-insulated system treatment using a pebble filter in the seedling hole and a control (natural ground cover) according to
local custom. To make a semi-insulated system, the vegetation on the surface of the system was first removed and the system bed was insulated
using thick nylon and a 3 cm layer of gravel on it. Also, the downstream part of the system at the seedling pit was paved using the rubble in
the area to reduce evaporation. Gravel filters are a column of gravel that is built in the upstream part of the seedling using two polyca pipes
with a diameter of 10 cm and a depth of 40 to 50 cm during embankment at the foot of the seedling. Gravel was poured inside the pipes. In
order to establish a hydraulic connection between the gravel column and the soil of the pit and its surroundings, the lower part of the pipe was
meshed. These filters are used to optimally penetrate the extracted runoff to the depth of tree root development. To build the bare system,
vegetation and pebbles were collected from the surface of the system.
Resultsand Discussion: In variance analysis, the effect of irrigation treatments on the height trait in 2017 with a probability level of one percent
(P<0.01) and in 2018 and 2019 the effect of treatment on the height trait at the probability level (P<0.05) was significant. The highest length
of the height belongs to the third treatment (with filter and semi-insulating system) and the lowest height and crown belongs to the control
treatment. Regarding the effect of the treatments on the crown length trait, it is significant in all years 2017, 2018, 2019, 2020 and 2021. In
2019, it is significant at the level of one percent (P<0.01) and in the years 2017, 2018, 2014 and 2011 at the probability level (P<0.05). In the
years 2021 and 2022, the effect of the treatments on the height trait is not significant. The results show that the effect of the treatments on the
crown is greater than that on the height. The highest crown was obtained in the third treatment (with filter and semi-insulated system) and the
lowest crown was obtained in the control treatment. According to figure (5), in the years 2017, 2018 and 2019, the total rainfall in the spring
season was 247, 285 and 187 mm, respectively, and in the years 2021 and 2022, it was 31 and 14.5 mm, respectively. Rainfall has a direct
effect on the treatments. In fact, the amount of rainfall and its management in terms of systems of catchment surfaces, filters and insulation
have a direct effect on the amount of moisture at the base of the plant, the water required by the plant, and the vitality of the rose.
Conclusions: The results showed that in the analysis of variance, the effect of irrigation treatments on the height trait in 2017 was significant
with a probability level of one percent (P<0.01) and in 2018 and 2019, the effect of the treatment on the height trait was significant at the
probability level (P<0.05). The highest length of the height belongs to the third treatment (with filter and semi-insulating system) and the
lowest height and crown belongs to the control treatment. Regarding the effect of treatments on crown length in all years 2017, 2018, 2019,
2020 and 2021, it is significant. In 2019, it is significant at the level of one percent (P<0.01) and in the years 2017, 2018, 2014 and 2011 at the
probability level (P<0.05). In the years 2021 and 2022, the effect of the treatments on the height trait is not significant due to the the effect of
spring rainfall on filter treatments and semi-insulated and filter systems.
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Figure 1- The image of the location of the project on the map of the province and the country
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Figure 2- Selection of the location of sloped rainfed land for planting Damask rose (canals filled with soil
and fertilizer) in Zaheerabad village of Shazand
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Table 3- Seasonal rainfall in different years (mm) in Shazand region
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Figure 4- Rainfall in different months of the project years in Shazand region

- oo FAND 5:Siloo g e oo BYYIF sgu VTAA
S5k Bk 5T ol e (F) Jgar o o
Ol 44z Lo o e 1) kel Al Sl g

sloosls & axg5 b Sl g bl oyg0 wlal
Jlo yo a5l ol ¥l ()L oy S Sa5L

Jlo 0 o i e doe YFo sga V-



Y4 VEeY ol ¥ ojleds cpgn Jlo el sloojem pul> o oo

OLen g 015 (g0l e

35l adilie 53 gaezo J5 obS 50 (gLl AIlS 5Li g Fie Syl o 2Blg B85 9 judd (( BLS o -F Jgux
Table 4- Vegetative coefficient, actual evaporation and transpiration, effective rainfall and net irrigation
requirement in the damask rose in Shazand region
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Table 5- net water requirement and net irrigation water requirement (in cubic meters per hectare,
excluding efficiency)
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Table 6- Variance analysis of the height trait in Damask rose in Shazand city
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Table 7- Comparison of the average effect of different irrigation treatments on the height trait of the
Damask rose in Shazand city
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Table 8- Variance analysis of the crown trait in the damask rose in Shazand city.

Slagpo (ke Slagpo (52 Sile Sl yo uSSkeo Sl yo (5Sleo Slayo (1 Slee - y0 b
(1401 JLo) (1400 JL.) 1399 JLv) 1398 JLv) 397 Juy ol
106.8604861* 110.6923994* 81.0174816** 58.6691837* 2.43719349* 2 Slews
32.9288616 28.8922913 6.3124922 48.3605772 0.51180426 9 ol
oo
10.68751 10.74813 6.411470 13.99658 4.895962 - i

&)l gime pae NS 5 o p0 O Jlaio! o )d (g ls o™ o po V Jlads] b o (g lo ™™

ez J5 sy 50 g0 cduo (5 kel cilizio (5L Lo I (aSilhe dunlio -4 Jguzr
Table 9- Mean values of the crown trait in the damask rose under different irrigation treatments
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Figure 5- The amount of rainfall in the spring season in the years of project implementation
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