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Table 1. The characteristics and species composition of trees/shrubs in different plantation types and
the regeneration status of each species in relation to the whole studied area
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Continued table 1.
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Figure 1. Average number of regeneration in sample plots with standard error bar in Celtis and Cercis
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Table 2. The regeneration characteristics of the investigated forest types
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o : s S s
T Regenerated Oriai Density  Proportion T Dependenceto <~
ype species namn ensity (%) Mean height nurse Mean
(cm) vigor
. . shyals I
Celtis caucasica 155 85 11 1.2
Seed Yes?
Gz —313400s o
Rosa canina Seed- 18 10 27 v 14
. es
L2 Coppice
2 § Robinia e A ) 45 Sy S5k L
pseudoacasia Coppice No
H 1 ‘ P U .
_ Berber_ls sl 3 2 95 o5 TS A 17
integerrima Seed Yes
: : ‘. " L U .
Malus orientalis SO 2 1 15 TR 15
Seed Yes
i ol al S [P
_ _CerC|s jasls 73 55 85 Bl NS S) 1
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Celtis caucasica ~ Seedsl;«ls 36 27 105 TR 1
v Yes
9 8 Robini S =154l R
> 38 ooinia Seed- 15 11 23.6 SR A 1
pseudoacasia ! Yes
Coppice
S =340 . s G oL
Rosa canina Seed- 10 7 35 “Mf( S 1
Coppice es
i 3l AU
Ailanthus o 10 38 275 TR A 2
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3 _ _CerC|s slyals 3 12 35 Bt RIS S) 3
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3 2 seudoacasia 4 50 14 - N !
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Rl E | P G oo
3 L Rosa sp. o 4 50 18.2 TR A 1
Seed Yes
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Figure 2. Dependence to nurse in Celtis type
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Figure 3. The vigor of regeneration in Celtis & Cercis types
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Figure 4. The position of regenerated with respect to water resources in Celtis & Cercis types
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Table 3. Average number of regeneration in sample plots and comparison of different forest types

P COPR ]
Kruskal Wallis Test

6))19‘)'

U s il sl o LSD - .Sle awslis
LSD for the comparison of forest types *

Regeneration Chi-Square  df Sig. Celtis Cercis Cupressus  Fraxinus Pinus
All species 15.9 4 0.003 36.42 26.8° 5.2b 1.7° o°
Celtis caucasica 16.3 4 0.003 318 7.2° 16" ob ob
Cercis siliquastrum 14.7 4 0.005 ob 14.6° 0.6° ob ob
Rosa canina 6.5 4 0.168 3.22 22 0@ 18 02
Robinia pseudoacasia 6.7 4 0151 1.2 3 0@ 0.72 0
Ailanthus altissima 3.8 4 0434 0 0@ 22 0@ 0@
Amygdalus lycioides 3.8 4 0434 0° 0@ 1@ 0@ 0@
Berberis integerrima 7.9 4 0.094 062 0@ 0@ 0@ 0@
Malus orientalis 38 4 0434 0.4¢ 0@ 0@ 0@ 0@

.C,w«\)b;;l’u O S>3 r.,\{« fﬁﬁ&ﬁb&gﬁd)ﬁ%ﬁ):\
! Different lower-case letters (i.e. a, b) in the rows indicate significant difference (P<0.05) amongst forest types
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Table 4. Diversity indices of regenerations in different types and mean comparison amongst them

Sl S el N ISy S O ges " SIS il slac (1 LSD (rS0le anlis
Biodiversity Index Kruskal Wallis Test LSD for the comparison of means amongst forest types *
Chi-Square  Df Sig. Celtis Cercis Cupressus  Fraxinus Pinus
No. of species !  15.1 4 0.004 3.4%® 3.8°2 1.4b¢ 1¢ 0c
Individuals 15.9 4 0.003 38.82 29.6 6.2 ¢ 2.2¢ 0¢
Simpson 11.2 4 0.024 0.33% 0.662 0.25® 0.172 oP
Shannon 11.8 4 0.019 0.61® 18 0.45® 0.27° 0b
Menhinick 9.4 4 0.051m 0.67 0.78 0.36 0.47 0
Margalef 12.9 4 0012 0.752 0.882 0.36 % 0.34® ob
Sheldon 49 4 0.051m 0.59 0.74 0.35 0.43 0
Pilou 5.9 4 0.049 0.55 0.752 0.36 % 0.38% 0

Lles & gadandad 3 bawge Gl cpl s Toke slael” Ll Sl e B 355 pde pne 4y S 2l S oS oo o !
! Different lower-case letters (i.e. a, b) in the rows indicate significant difference (P<0.05) amongst forest types, > Mentioned
numbers in this row are mean on sample plots
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Table 5. Qualitative and quantitative characteristics of regeneration and their interspecies comparison

o IS S O gl b il S LSD Sl a i
Lo jetze Kruskal Wallis Test Comparison of mean LSD amongst different species *
Variables Chi- g Si Celtis Cercis Robinia  Amygdalus Rosa Ailanthus
Square 9. caucasica siliquastrum pseudoacasia Lycioidess canina altissima
WV 0V
M_ 25.8 5 0.000 1174 112 1@ 1@ 1222 20
Healthiness
=l b
37.6 5 0.000 1402 1.60 % 1322 20 1.19% 20
Water Resources
Lee
o 27.3 5 0.000 1.024 1@ 1.18° 1@ 1@ 1@
Origin
Sy b
48.5 5 0.000 1462 1@ 1454 3 1.442 1@
Nurse
(o 5l sl
SN 774 5 0000 @ 11.7¢@ 9.42 25.8° 18 2920 275b
Height (cm)

.M}\}&M&_&Ml)ﬁjr&&M@dﬂlﬂ&;&_&j?#ﬁ))‘
! Different lower-case letters (i.e. a, b) in the rows mean significant difference (P<0.05) amongst forest types

NG 03 4 CS)M‘JL') ‘Lghjﬁ_} B LSLA&:A.:; Q"_,;g.
‘_51" LSLQJJL. Il s LSLAA"_}g )‘ ‘_;i'." S )‘JU ‘U_}§ ‘U}«u L;LAMJG.; BE] LSJ}TJ‘J ckoaL;.mJM. C”’b » Lq

Ravanbakhsh and ) coul e 5 Jlasas S i ol ssba Olseol 5 b glacs

oy



Ol)@)@bﬁu’iﬁqdk Jls O 6ud)ml?gﬁl&ﬁ‘5u%)o6\:}{..10‘5)51)‘)')‘).3@‘5&9.&5

Rouhi Moghaddam ) ol e U551 o sSKal 5
(etal., 2011
‘)l—nm‘«?"fﬂ &i..}- 6)\1 BE)

Ol 5 Ol s U3 sl

55
)‘JU %‘ DL
L;LAJ(;;— R

&7:"'3; S c.LZu.,a’Shi.A J_:_, Sl 0l tl;u\ Q)’\.:§
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.(Poorbabaei and Ahani, 2004) ..l ails
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s lesy 5l 5 oslsls g s slde bl
5 Lladly s g Skl s lilesy
Goslsly 5 Sl e I e Sldlas
(Guariguata et al., 1995) <.l sui0ls
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Sl w3y e s LB S ola iy 3 Ysane
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sldles e sy S« U b gsdse
5 Sloodis Of e Ssloms 53 oS 313 ond 0152
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el ARl 550 adaie 53 lis (6550505
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Soabals Sl 1 b lls by 5 0
Oldlas 53 ol 03 S sbul Ciliee b S
ol Sams 35 (2015) o, 5 Teimouri
3B 4 s il Loyl 5 55 Ol 658 &S o
SexSob; 5 (platanus orientalis L.) Lo
Ol 5 0ol &35 55 cpl by (S o fas Sl0L
slp LS picele Olpew O |
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0 el pen 65 Ol Sb 65 oy 5 b
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(Ravanbakhsh et al., 2010) &l a0
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.(et al., 2002; Gomez et al., 2004; Castro et al., 2004
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Abstract

Through planting, Furthermore, selecting the appropriate species as well as the ability of new
ecosystems for self- regeneration and restoration are also important. Currently, approximately 50 years
have passed since the beginning of semi-arid plantations around huge cities of Iran like Tehran (i.e.
Sorkhe-Hesar Forest Park, located in the eastern part of the city). This study aimed to investigate the
regeneration in mentioned forest stands and answer to the question, whether the investigated
vegetation types and species composition, despite the arid climate and tourist traffic, are able to
regenerate and the grown seedlings are capable to establish? The inventory was performed in five
forest types that five sample plots of 15x15 meter were established in each one. To compare the
regeneration amongst different vegetation types and amongst different species the nonparametric
Kruskal-Wallis test was used. The results of this study showed that regenerations of Celtis caucasica
and Cercis siliquastrum were significantly higher than those of Cupressus arizonica, Fraxinus
rotundifolia and Pinus eldarica. Moreover, the highest and lowest regeneration diversity were
observed in Cercis and Pinus types, respectively. The species of C. caucasica and C. siliquastrum
proved to play the most important roles in regeneration of studied area. Except Amygdalus lycioides,
the regeneration of all studied species were highly dependent on nurse trees and their canopy.
Compared to Celtis, the regeneration of Cercis was significantly dependent on water supply.

Keywords: Celtis caucasica, Cercis siliquastrum, Regeneration, Restoration, Sustainable plantation.
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