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Table 1. Physical and chemical analysis of control and modified soil

™
p : 5 I o S o
P)i g_;'") ’d P)i g_;'") (M)o) (M)o) LS;J ,S.H p|_*| P CABL‘ (M)o) (M)e) (M)o) » a..\.IaaoLﬁjal 6LQJ >
@FkSy eSS N oc EC cady St Sand s
K P % % (ds/m) % % %
(mgkg™) (mgkg™)
170 3 002 025 474 7s4 SN 13 13 74 wels S
Loam Control soil
260 13 0.04 0.46 585 751 Loam 25 35 40 o <3t Lol S
Modified soil

(w‘)) OMLS)mo M).c ‘515 LSL“"’B (u.‘>) S @aﬁu).» uﬁ;&hﬁd_wﬁlss ols)l.o.u JL@.C‘—\ J&m
Figure 1. Application of straw treatment- stone picker on the surface of basin (left) and general view of
plantation area (right)
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Table 2. Statistical comparisons of increment of seedlings during growth period in Cercis siliquastrum

b g S8 el shas shests b Jo slis) ks
(o sl il (o gilw) (il (o zilo) (o) o lass
Average crown Vo Length of : : Collar
diameter I atel:lrl;%brgagt]: es lateral branches Seedlégg]?elght diameter Treatments
(cm) (cm) (mm)
57.68+12.51° 17.25+2.49? 65.36+12.19% 19.69+12.45 12.543.052 C;:t:ol
61.89410.99%  14.8642.79%  5020413.02%  10.86+2.77  12.2142.40% St el
Texture modification
74101275 14.93+201®  7673:17.38*  13.53+458  14.80:3958 ool gl
Mulch (straw)
54.30+11.07° 12.80+2.54b¢ 46.82+9.78 6.79+1.34 12.07+2.65% Zt;]fi?e
53.25+9.74° 11.86+3.37¢ 45.64+8.13°¢ 14.07+3.58 10.50+2.32° Jiaye2
Hydrogel
F=5.60"" F=9.39™ F=7.39" F=1.43" F=2.87" (S
Significance

ol Jlond a0 g BT Buas i (glaie S eS Bgym gt yo 40
Different lower-case letters in each column indicate significant differences among treatments.
P <0.01, "P <0.05, ™P >0.05
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Table 3. Statistical comparisons of increment of seedlings during growth period in Celtis caucasica

eb ogie S5 ol olass shhasts Jib Jlo glis o
(ol e (o stile) il (e i) (o) o Lo
Average crown Vo Length of : : Collar Treatment:
diameter I ateer;{nb?:}\Lgi]: es lateral branches Seedlzg%?elght diameter reatments
(cm) (cm) (mm)
49.28+9.712 9.71+2.64 34.52+8.10? 41.36+8.412 8.57+2.53? el
Control
20.0647.12° 0.0741.62  17.80:7.89°  10.4746.15° 3.73+1.03 St sl el
Texture modification
41.93+12.77%  0.40£229  2428+805%  29.80+8.80%  7.03:2.872 Ol gl
Malch (straw)
30.1348.12° 9.40+3.64 20.33+10.80% 14.64+5.630¢ 3.02+1.41° Z;;Jﬁt)e
33.53+7.89P 10.71+2.58 23.09+8.64% 14.57+7.39b¢ 5.0+1.75° S35
Hydrogel
F=4.63" F=1.15"s F=2.88" F=7.62" F=9.46™ R
Significance

el Loy o S B baio lis Cglaie S oS By gies 0 )0

Different lower-case letters in each column indicate significant differences among treatments.
P <0.01, "P <0.05, P >0.05

domis L5 0 ab) 890 Jobo 50 lales ing, 6ylel dmlio -F Jgar
Table 4. Statistical comparisons of increment of during growth period in Elaeagnus angustifolia

el st 8 loasls ol slaesls Job Jl lis) 4 s
(o gl il (o) (ol (o L) (o o) la Lo
Average crown | Length of . . Collar T
diameter I ateNrg:nbt;ELgi]: es lateral branches Seedlzg%wlght diameter reatments
(cm) (cm) (mm)
88.80+17.01 16.60+2.06 94.01+20.17 53.93+10.80 19.0745.05 Co?ﬁol
99331818  17.00t1.96 101502229  60.40:14.79  18.80£6.22 SL o ol
Texture modification
97.93+14.73 16.47+2.85 100.26+23.99 52.67+9.60 18.40+7.39 oS 5 SIS 5 o5 gl
Malch (straw)
88.40+19.84 17.40+2.55 92.74+18.04 48.60+11.39 17.40+4.19 Z‘é‘jﬁ?e
83.10+24.81 15.43+3.84 91.59+19.87 52.71+12.87 18.14+4.47 J3s,e
Hydrogel
F=0.75n.s F=0.82"s F=71.83"s F=1.22ns F=0.24ns SIS
) ' ' ' Significance

el Lo Sl Sre B baums lis Sglate S eS By > g 2 40
P <0.01,"P <0.05, P >0.05
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Table 5. Statistical comparisons of increment of seedlings during growth period in Amygdalus scoparia

. e . &w,
(agsils) e eliols (el ol (ol (Fogskes) lolos
Average crown Number of Length of . . Collar Treatment
diameter lateral branches  |ateral branches Seedlégr%?elght diameter reaiments
(cm) (cm) (mm)
36.75+9.67°¢ 10.584+21.672 34.15+9.01% 23.58+2.55% 5.92+3.052 C;ﬁol
Sk cdb I
33.33+13.39° 7.33£2.01° 30.04+15.70% 18.58+8.97% 4.33+2.30° = .C).Lo .
Texture modification
. 5 W oS ZJle
58.79+15.94? 11.08+2.272 46.79+17.13°  37.33+12.19° 6.17+2.29% e S s 5 B
Malch (straw)
32.25+8.31°¢ 9.67+3.652 30.15+10.19% 8.58+2.39° 3.92+4.1.67° Ztéﬁie
46.73+4.05° 9.00+2.85% 26.46+13.30° 19.27+4.13° 3.73+2.01° Joge
Hydrogel
| .
F=1.38" F=5.57" F=3.47" F=4.65" F=3.55" . ‘5).°f5m
Significance

Cowlajlad e Slo pre BB Bauas lis whglaie S g5 By ygiw o )0

Different lower-case letters in column indicate significant differences among treatments.
P <0.01, "P <0.05, P >0.05

o Jlob Sloos; ol 2 Lol Jie 51 5 Cushy alises (lojloss isS 5l w0 jsliion; ad)bogs (uily lg 5 JUT-F o
Table 6. Two-way ANOVA to investigate effects of species, moisture storage treatments and their interactions
on seedling survival

Sl Fxo i é)LoT Sla o (32 Sle Lgolﬂ EESN Oy mlio
Sig. F Mean Square df Source of variations
0.00” 983.69 924.19 3 e
Species
0.077 9.62 10.06 4 sy s sl
Moisture storage treatments
X a8
0.120s 70.17 73.38 12 ST
Treatment x Species
Uas-
1.04 40
Error
60 5
Total

sl (3905l Sre Bass LS ns oo ) mha ol pixe BB Basas Ll -
“indicates significant difference in P <0.01, " indicates no significant difference (P > 0.05)
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Figure 7. Comparison of survival rate amongst different species and treatments

Oles| Lol A Salob laiss ¢ bolos
Cercis Celtis Elaeagnus Amygdalus Treatments
siliquastrum caucasica angustifolia scoparia and species
1002 1002 1002 83+4.1° sals
Control
96+3.5° 1002 1002 80+2.7° S el ol
Texture modification
1002 1002 1002 88+6.2° oS 9 LS g olS e
Mulch (straw)
1002 96+4.3? 1002 85+4.3° s
Zeolite
96+3.2° 1002 1002 80+6.1° 59,00
Hydrogel

Cewladiof o o ge BB s lis S eS alise By y> Jlaw 1o g0
Different lower-case letters in each row indicate significant differences among species.
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Abstract

Introduction: In dry areas, the lack of rainfall, inappropriate seasonal distribution, and high
evaporation and transpiration, and on the other hand, high water supply costs, cause the loss of
seedlings, especially in the critical period of establishment. In the present study, the effects of different
moisture storage treatments on the quantitative and qualitative growth of Cercis siliguastrum L., Celtis
caucasica Wild., Elaeagnus angustifolia L. and Amygdalus scoparia Spach plantations were studied in
the Semnan University.

Material and Methods: This experiment was conducted in a completely randomized design with five
treatments: i) soil texture modification, ii) use of hydrogels, iii) zeolites and iv) straw with crushed
stone and v) control (natural soil of region) with five replications and totally 300 seedlings of the
species. The height, collar and crown diameter, number and length of lateral branches were measured
at the beginning and the end of the growth period and survival rate of all seedlings were recorded at
the end of growing period.

Results: In Cercis siliguastrum, the highest growth of collar diameter, crown and length of lateral
branches were measured under straw treatment.. In Amygdalus scoparia, the highest quantitative
growth values were observed in straw treatment. In Elaeagnus angustifolia and Celtis caucasica ,
different treatments had no significant effects on growth parameters. Different storage treatments had
no effect of survival of investigated species. The lowest survival rate (with a range of 80-88%) was
related to Amygdalus scoparia seedling and no significant difference was observed in this factor
amongst other species.

Conclusion: The type and efficiency of moisture storage methods are different according to the type
of species used, the straw and crushed stone treatment was effective in the growth of Celtis caucasica
and Amygdalus scoparia seedlings. In contrast, Celtis caucasica had the highest growth in the natural
soil. On the other hand, none of the investigated moisture storage treatments had no effect on the
vegetative characteristics of Elaeagnus angustifolia seedlings. Furthermore, the use of hydrogel and
zeolite had no positive effect on the growth and establishment of the investigated species.

Keywords: Hydrogel, length increment, seedling survival, straw, zeolite.
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