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Extended abstract

Introduction

According to the climatic conditions in most areas of Zanjan province, watersheds are faced with
inappropriate temporal and spatial distribution of rainfall and seasonal water shortage in spring and
summer. The use of water catchment systems and super absorbent materials is one of the proposed
methods for supplying the water needed by seedlings for the construction of rainfed gardens in sloping
lands to prevent erosion in these lands and their proper exploitation.One of the strategies that can increase
the efficiency of rainwater harvesting is to assist in the establishment and adaptation of seedlings planted
on steep soils, using super absorbent materials at the bottom of these seedlings. The use of these materials
increases the tolerance of horticultural crops under drought stress and preserves soil moisture. Therefore,
feasibility of establishment of fruit trees and development of these orchards using moisture-absorbing
materials seem necessary through the application of intake surface systems. accordingly, this study was
conducted to evaluate the effect of super absorbent materials on diameter growth of two type trees in rain
water harvesting systems .in this way, it is possible to study the simultaneous use of super absorbent and
super absorbent materials to create dryland orchards in sloping lands.

Materials and methods

In this study, the effect of application superabsorbent material on growth of rain-fed trees in managed
rainwater harvesting systems was investigated and application or non-application of superabsorbent as
main treatment, three management treatments including: 1) no change at the level of system, 2) Trench
collection and vegetation cover of the system level and 3) Semi-insulated treatment as sub-treatments (in
the three repetitions) and Was examined with randomized complete block design two fruit tree including
almond and apricot as sub-treatments in a split plot design. During the design, tree growth indices
including changes in diameter, height and canopy of seedlings were measured in different treatments of
rain water harvesting.

Results and discussion

Based on the results of chemical analysis of soil samples in the research area, the average electrical
conductivity (ds/m) was 0.44, the average soil organic matter was 0.88 percent, lime or neutralizable
carbonates was 0.66 percent, potassium was 1.42 (mg/kg), carbonate was 2.22 (mg/kg), and bicarbonate
(meq/lit). During the implementation of the project, growth indices including changes in diameter, height,
and canopy cover of seedlings were measured over a five-year period. Based on the results obtained, the
maximum and minimum diameter growth rates of almond seedlings in the treatments with and without
superabsorbent were 1.4 and 0.35 cm and 1.2 and 0.3 cm, respectively, and this rate for apricot seedlings
was 1.4 and 0.2 cm, and 0.9 and 0.2 cm, respectively, without superabsorbent. Accordingly, the surface
treatment of the catchment surface system with vegetation cover had the lowest amount of diameter
growth in almond and apricot seedlings, and the insulated treatment had the highest diameter growth. This
situation actually indicates the effect of creating a catchment surface system with different coverage
levels in creating different amounts of runoff and, as a result, differences in the diameter growth of the
planted seedlings. The existence of significant differences between treatments and blocks in the diameter
growth of almond and apricot seedlings compared to the year in the experimental treatments with and
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without superabsorbent at the one percent level indicates the effectiveness of the operations carried out in
each of these treatments. However, the analysis of variance of the factors affecting the diameter growth
values of seedlings showed that the presence of superabsorbents did not have a significant effect on their
growth.

Conclusions

Based on the results of this study and other researchers, the significance of the effect of superabsorbent
materials on plant growth in the use of superabsorbent materials is not a general and permanent state and
depends on the climatic conditions of the region, the type of soil and its texture, the type of plant, and
even the topographic conditions and slope of the planting site. Considering the results of this research and
the results of others, it can be argued that the effect of super absorbent materials on the growth of each
plant or seedling should be investigated and evaluated in the desired area and an opinion should be
expressed based on that.
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Table 1. Arrange of plots on the ground surface in a completely randomized block design

Non-application of superabsorbent Application of superabsorbent
Almond Apricot Almond Apricot
1 2 3 1 2 3 1 2 3 1 2 3.
3 1 2 3 1 2 3 1 2 3 1 2
2 3 1 2 3 1 2 3 1 2 3 1

1) no change at the level of system, 2) Trench collection and vegetation cover of the system level, 3) Semi-insulated treatment as
sub-treatments (in the three repetitions)
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Table 2. The frequency of daily rainfall events has happened and resulted in runoff generation in the plots
Month/Yeay Apr May Jun Jun Jul Aug Sep Oct Nov Total
2008 - - - - - - 8-2 3-1 7-5% 18-8
2009 10-4 7-2 9-2 9-2 1-1 0-0 6-2 1-1 11-6 45-18
2010 14-4 21-12 5-0 5-0 0-0 1-0 0-0 2-0 3-0 46-16
2011 7-4 15-12 1-0 1-0 4.2 3-0 2-0 2-1 15-7 49-26

%*In all the table homes, the right - hand numbers (more) represent the frequency of daily rainfall events and the left - hand numbers

represent daily rainfall events leading to runoff generation, min in insulation
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Table 3. Monthly rainfall amount and lead to runoff in the plots

Month/Yeay Apr May Jun Jun Jul Aug Sep Oct Nov
2008 - - - - - - 45.8-44.2 17.2-18.3 36.2-35.5%
2009 46.2-44.3 27.9-30.8 26.8-15.7 0.8-2.4 0.8-2.4 0-0 13.7-17.2 23.4-30 62.1-61
2010 43.9-21.4 110-103.9 8.2-0 0-0 0-0 43-0 0-0 2.9-0 3.7-0
2011 36.5-30.5 81.8-73.1 1.2-0 24.8-25 24.8-25 6.7-0 3.3-0 6.5-6.5 77.2-73.3

*In the table, the right - hand numbers represent the amount of monthly rainfall at the site of the meteorological station and the left
- to - left numbers indicates the amount of monthly rainfall that resulted in runoff generation along with experimental plots
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Table 4. Physico - chemical properties of experimental plots

Sand Silt Clay S.P pH EC Depth
% - ds/m cm
44 28 28 38 7.75 0.45 0-30
54 14 32 43 7.79 0.30 30-60
50 26 24 34 7.68 0.60 0-30
28 22 20 32 7.6 0.39 30-60
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Fig. 7. Average annual growth of almond seedlings in non - super absorbent treatments
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Fig. 8. Average annual growth of almond seedlings in super absorbent treatments
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Table 5. Statistical analysis of the blocks and treatments studied by seedlings
Sources Degree of freedom Set of squares Mean square error F Significance level
Model 49 537.19 10.96 98 <0.0001
Error 94 172/21 1.83
Total error 143 709.40
Mean attribute Square root means square error Square root means square error Soefﬁgent_ of
etermination
3.78 1.35 35.83 0.75
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Table 6. Analysis of variance of factors affecting the diameter growth of almond seedlings in studied treatments

Degree of

Treatment froedom Set of squares Mean square error F Significance level

Repeat 2 155.19 77.60* 0.3642 0.0001<
Mantle 2 8.10 4.05 221 0.12
Super absorbents 1 4.67 4.67 2.55 0.11

Year 7 356.74 50.96* 0.8227 0.0001<
Mantle # Super absorbent 2 7.44 3.72 2.03 0.14
Mantle # Year 14 2.59 0.18 0.10 1.00
Super absorbents # Year 7 0,45 0,06 0.03 0.99
Mantle # Super absorbents # Year 14 2.01 0.14 0.08 1.00

Error 94 1.83

Coefficient of variation (CV) 35.83




yay !/

S8 Oy 5 3l prge Slge 0 )5 5L (o)

plo j0 5009 o cme ) Jlo 4 s Laad slob
Mogire D3 paw dlge D929 ohigar g Lo aie

» Cwsloads 45‘) e Syg0 (_ng)Lo.u B r:‘.)l; JLer\
J gkl ad, polae Jou pl slaesls Ll

plob Jles 55k o) polie (ow) 3550 Sbolod Sl anlie =V Jgux
Table 7. Comparison of the average treatments for the diameter growth of almond seedlings

Treatment Mean value Treatment Mean value Treatment Mean value
Year Mantle Super absorbents

89 1412 1 3.992 No 3.602

90 1.99b 3 3.902 Yes 3.96?

91 2.69¢ 2 3459

92 2.484

93 4.16¢

94 4.85f

95 5.498

96 6.137
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Fig. 9. Average annual diameter growth of apricot seedlings in non - super absorbent treatments
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Fig. 10. Average annual diameter growth of apricot seedlings in super absorbent treatments
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Tabel 8. Statistical analysis of the blocks and treatments examined the diameter growth of apricot seedlings

Sources Degree of freedom Set of squares Mean square error F Significance level
Model 49 44225 9.03 538 <0.0001
Error 94 157.75 1.68
Total error 143 599.99
Mean attribute Square root means square error Square root means square error goefﬁc.lem. of
etermination
3.36 1.30 38.54 0.73
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Tabel 9. analysis of variance of effective factors on diameter growth of apricot seedlings in studied treatmen

Treatment Degree of Set of squares Mean square error F Significance level
freedom
Repeat 2 185.11 92.55%* 55.15 0.0001 <
Mantle 2 35.76 17.88 10.65 0.0001 <
Super absorbents 1 0.52 0.52 0.31 0.58
Year 7 208.42 29.77%* 17.74 0.0001 <
Mantle * Super absorbent 2 5.33 2.67 1.59 0.21
Mantle * Year 14 5.94 0.42 0.25 1.00
Super absorbents * Year 7 0.27 0.04 0.02 1.00
Mantle * Super absorbents * Year 14 0.90 0.06 0.04 1.00
Error 94 9.03
Coefficient of variation (CV) 38.54
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Fig. 10. Comparison of the average of treatments for the diameter growth of apricot seedlings
Treatment Mean value Treatment Mean value Treatment Mean value
Year Mantle Super absorbents
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91 2.50° 2 2.85b

92 3114

93 3.63°

94 415t
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