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1- Water Box Irrigation
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Figure 2- Installing the Cartoplast sheet in the WaterBox method
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Figure 6- Annual hieght growth in different irrigation treatments



YOX U35 i il 30 (Sl il 5 (sl ke oxbans (5 kel (5o s Anmp o

lisee (6 ylow 45 £ ¥l wwdy (g bl gl doMs -Y Jous
Table 2- Statistical results of annual hieth growth in different treatments
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Repeat  \ crage Standard I
height eviation MSE(cm)
growth (cm)
(cm)
Jo w> d_)lﬁ‘_ TO 3 49 21.79 12.58
Full suface irrigation
Sl o8 20,3 YO b s 5 ] 25 3 60.29 9.50 5.48
Suface irrigation by 25% deficit-irrigation
Sl o 2030 b s s T50 3 28.33 33.86 19.55
Suface irrigation by 50% deficit-irrigation
Sl o 20 VO L (hd s ] 75 3 34 15 0.87
Suface irrigation by 75% deficit-irrigation
A T90 3 10 9.2 5.36
‘ Suface irrigation by 90% deficit-irrigation ’ ’
€} 23 oIS oyl g L]
Height Full drio irri ; DO 3 27.33 10.5 6.06
growth Full drip irrigation
el o5 20T L sl 08 ! D25 3 415 4.93 2.85
Drip irrigation by 25% deficit-irrigation
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Drip irrigation by 90% deficit-irrigation
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Table 3- Water efficiency in different treatments
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Treatment Symbol Volume growth Water used Water efficiency
(ccm) (lit) (ccm/lit)
K = (W]
Jo > el T0 3 49 21.79
Full suface irrigation
Sl o o VO L g skl 25 3 60.29 9.50
Suface irrigation by 25% deficit-irrigation
| Lo |
Sl o hop 00 b fo sl T50 3 28.33 33.86
Suface irrigation by 50% deficit-irrigation
el o5 2op VB L o ol 75 3 34 15
Suface irrigation by 75% deficit-irrigation
lel of 202t b fo el T90 3 10 9.29
Suface irrigation by 90% deficit-irrigation
K gl o lad |
o sl e sl DO 3 27.33 105
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bl o 03 VB L (sl o) ] D25 3 415 4.93
Drip irrigation by 25% deficit-irrigation
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Sl o5 203 VO L (sl 0)kab (5L D75 3 2216 2
Drip irrigation by 75% deficit-irrigation
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Figure 8- Viability percentage in different irrigation treatments
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Introduction: The existence of 35 to 45 million hectares of desert areas in Iran and many restrictions such as
lack of precipitation, have caused many challenges for the development of these areas. On the other hand,
improper utilization of existing resources has resulted in desertification as a natural phenomenon, which is
increasing annually. The activities that have been tracked down desertification decades ago have only managed
to control a very small corner (about 9.1 million hectares) of these areas. Desertification is the consequence of
two challenges of climate change and freshwater scarcity. In Iran, 43.7 million hectares are desert ecosystems in
the wilderness of the country, of which about 20 million hectares of desert ecosystems are affected by wind
erosion. Meanwhile, 4.6 million hectares in 183 districts in 82 counties and 18 provinces of the country are
considered critical wind erosion centers. In general, natural and human factors are among the main origins of
desertification. In arid and semi-arid areas due to lack of precipitation, water is the most important limiting factor
for plant deployment. Due to the quantitative and qualitative limitations of water resources, the survival of plants
in desert areas, mainly depends on the choosing appropriate irrigation method. The purpose of this study was to
compare Water Box method, which is a particular form of irrigation, with surface and drip irrigations for
planting hawthorn plant, which is often used for desertification projects in semi-arid areas such as Iran.

Materials and Methods: Experiments were carried out in the research field at Shahrekord University in the
coordinate 32.3526° N, 50.8261° E and 2105 meters above sea level. The study area is 7 km far from the
Shahrekord synoptic meteorological station. Shahrekord climate is categorized as Dcas climate by Copenhagen
division method, which is characterized by moderate cold weather conditions with warm summers. In surface
and drip irrigation methods, five irrigation regimes with zero, 25, 50, 75 and 90 percent of water requirements
each with three replications were applied. In the Water box method, due to the self-regulation of the system and
the no possibility of deficit irrigation, experiments with 15 similar replications were performed. Plant parameters
such as stem diameter, height, seedling survival percentage and water content in each treatment were measured
by one-month interval and compared to each other at the end of the study.

Results: The results of this study showed that the Water Box system, while significantly reducing the amount
of consumed water (92% than drip irrigation) and high survival rate of seedlings (in this research 100%), is a
useful method for establishing some hawthorn seedlings for combat and control of the desertification
phenomenon. The highest growth was observed in irrigation treatments with 25 percent low irrigation with 60
cm height growth. Also, the lowest growth is due to irrigation with 90 percent low irrigation. In order to compare
the mean annual growth rate of treatments, data were analyzed in SPSS software using the Duncan test at a
significant level of 5 percent. The highest water use efficiency was related to water Box irrigation with 2.5 cc/l,
which was obtained with a relatively large distance from other treatments, while, as mentioned in the previous
sections, the water consumption of this treatment 92 percent low irrigation than full drip irrigation. The lowest
water use efficiency was related to irrigation with 75% irrigation, which was 0.15 m® I'%. In total drip irrigation
treatment, water use efficiency was estimated to be 0.16 cm/liter, which shows that although the growth of this
treatment was in good condition, it has poor results regarding water use efficiency.

Discussion: Due to the resistance of hawthorn to drought, only three of the cultivated seedlings were dried.
The percentage of viability in the Water Box method was 100 percent. However, the difference in the percentage
of vitality according to Duncan's method was not significant at 5 percent level. The results of seedling survival
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Shahrekord, Respectively

3- Assistant Professor, Department of Soil Science, Shahed University
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percentage were consistent with Naseri et al.(2005). They did not observe the significant difference between
irrigation treatments in terms of viability. Due to the lack of research on irrigation with the Water box system, it
is recommended that other researches be carried out on the use of this system for irrigation of other (productive)
species. The location of the installation and tiling of wicks is one of the things that need to be addressed in the
future research.

Keywords: Deficit irrigation, Survival, Water use efficiency, Wick irrigation



