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Abstract

Background and objectives: Reproduction (regeneration) is a fundamental process that drives the dynamics of a forest,
occurring continuously in a healthy and natural forest with a specific spatial and temporal pattern. Natural regeneration
poses significant challenges in Zagros forests, Iran. This research was undertaken to examine and analyze the current state
of reproduction of tree and shrub species in the monitoring sample plots of Zagros forests. This study, while scrutinizing
the species composition, origin, distribution curves, and health of seedlings and saplings, explores the interrelationship
between reproduction and nurse species. It will serve as the foundation for long-term studies that determine the temporal
changes in reproduction and its characteristics in the Zagros forests.

Methodology: This research was conducted in the permanent monitoring plots of Zagros, spanning from West Azerbaijan
to Fars province. A total of 120 sample plots of 100 square meters were studied within these plots. Each province had 30
studied sites in the typical forests, with 10 of them located in the protected forests. The variables studied included
reproduction density by species, origin and type of reproduction, nurse species, height of seedling, terminal bud, and health
status of reproduction. A height of 0.5 meters was set as the criterion to distinguish reproduction. The t-test was used to
compare parametric data in two groups, while the Kruskal Wallis and Mann-Whitney U tests were employed for non-
parametric data.
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Results: In the studied area, the reproduction of 20 forest tree and shrub species was recorded, and the density of seedlings
and saplings was calculated to be 366 plants per hectare. However, the reproduction was not uniformly distributed, with
37% of the sample plots lacking reproduction. The abundance distribution diagram in the height classes revealed a decrease
in the number of oak (Quercus spp.) and hawthorn (Crataegus spp.) reproduction with a height of less than 5 cm. Of the
total number of recorded reproduction, 72.5% originated from seeds and 25% were shoots. Overall, 66% of reproduction
was dependent on nurses, with oak, hawthorn, stone, and rock playing the greatest roles as nurses. Stones and rocks played
a more significant role in the revival of seedlings. Cerasus microcarpa (C.A.Mey.) Boiss., Q. infectoria Oliv., and Q. libani
Oliv. had the highest dependence on the nurse, while Pyrus spp., Daphne mucronata Royle, and Crataegus spp. had the
least dependence on nurse species. Reproduction sheltered by nurses was significantly healthier than those without nurses.
Also, reproduction sheltered by stones and rocks had a higher health rate than reproduction sheltered by trees, although
this difference was not significant. Lonicera nummulariifolia Jaub. & Spach, Fraxinus angustifolia Vahl, and Acer
monspessulanum L. had the worst condition in terms of reproduction. Despite the presence of mature trees, they had no
reproduction (L. nummulariifolia and F. angustifolia) or had very low reproduction (4. monspessulanum). The results
showed that the number of reproduction in protected sites was higher than non-protected sites. Although this difference
was not significant, the reproduction in the protected sites was significantly healthier.

Conclusion: The results indicated that the reproduction in the Zagros forests is not in a normal situation. However, given
suitable spatial and temporal conditions, reproduction occurs and establishes. Although in conditions of disturbance and
overgrazing, reproduction attempts to survive by taking shelter near stones, pits, or under thorny shrubs, the conservation
of the forest stand by maintaining the tree canopy (oak, hawthorn, and other species) and the forest’s natural structure
provides the best conditions for the establishment and survival of reproduction, thereby ensuring the sustainability of the
ecosystem.
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Figure 1. The studied plots in different provinces in the Zagros forests, Iran
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Table 1. Reproduction in the monitoring plots of Zagros oak forests

Percentage of

Percentage of

Genus Stem/ ha Species Stem/ha .
each genus each species
Quercus brantii Lindl. 111 304
Quercus 180 49.2 Quercus infectoria Oliv. 36 9.8
Quercus libani Oliv. 33 9
Crataegus azarolus L. 41 11.2
Crataegus 75 205 Crataegus pseudoheterophylla Pojark. 16 4.4
’ Crataegus ambigua A.K.Becker 5 1.4
Crataegus sp. 13 3.5
Daphne 42 11.5 Daphne mucronata Royle 42 11.5
Pyrus syriaca Boiss. 11 3
Pyrus 2 6 Pirus gJ;abm Boiss. 11 3
Cerasus microcarpa (C.A.Mey.) Boiss.
. 14 3.8
Cerasus 15 41 (Prunus microcarpa C.A.Mey.)
Cerasus mahaleb L. 1 03
(Prunus mahaleb L.) )
Amygdalus scoparia Spach 6 16
(Prunus scoparia (Spach) C.K.Schneid.) ’
Amygdalus 15 41 Amygdalus lycioides Spach 6 1.6
’ (Prunus lycioides (Spach) C.K.Schneid.) ’
Amygdalus elaeagnifolia Spach 3 0.8
(Prunus elaeagnifolia (Spach) Fritsch) )
Cotoneaster 8 2.2 Cotoneaster spp. 8 2.2
Colutea 4 1.1 Colutea sp. 4 1.1
Pistacia 3 0.8 Pistacia atlantica Desf. 3 0.8
Acer 2 0.5 Acer monspessulanum L. 2 0.5
Sum 366 100 366 100
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Figure 5. Nurse species and their portion in
protection of reproduction
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Table 2. Dependence of different species reproduction on the nurse and the results of the statistical test

Dependence

Nurses and the percentage of support by each

Seedling and sapling Standard

. on the nurse L

Species 1.2 deviation N nurse  Oak  Hawthorn Stone, rock, pit, etc. Other species

Cerasus microcarpa 0.82¢ 0.39 19 75 - - Cerasus microcarpa (6)
Quercus infectoria 0.812 0.39 19 49 32 - -
Quercus libani 0.772 0.42 22.5 35 22.5 20 -
Quercus brantii 0.72¢ 0.44 28 58 5 9 -
Amygdalus spp. 0.712 0.46 29 - - 53 Amygdalus scoparia (18)
Crataegus spp. 0.57 % 0.49 43 6 40 11 -
Daphne mucronata 0.56 @ 0.5 44 4 - 18 Astragalus gossypinus (34)
Pyrus spp. 0.15° 0.36 85 4 - - Pyrus spp. (11)
Chi-square = 45.96 df=7 Sig. = 0.000
Quercus spp.> 25 52 14 9

' The common letters show no significant difference among groups.

2 The numbers in the column range from 0 to 1. A number close to 1 means the most dependence and a number close to 0 means the least dependence on the nurse.

3 Average of three oak species

LS SSbay Olasaz ol 5 cwd Card s —F Joux

Table 3. Healthiness of seedlings and saplings by species

Percentage of different ranks of healthiness

Average of

. . . 2 3 : Standard .
Seedling and sapling species Heallthy Intermediate Weak and };:iiiigﬁszs deviation Statistical test
health unhealthy
Quercus infectoria 74 26 0 1.25% 0.44 Chi-square = 59.28
Cerasus microcarpa 71 29 0 1.29* 0.46 df=7
Quercus libani 70 30 0 13% 0.46 Sig. = 0.000
Quercus brantii 59 37 4 1.45% 0.58
Crataegus spp. 48 49 3 1.552 0.56
Amygdalus spp. 59 29 12 1.53 2 0.71
Pyrus spp. 19 81 0 1.8° 0.4
Daphne mucronata 10 90 0 1.9° 0.3
All species 52 45 3 1.5 0.45

"'The common letters show no significant difference among groups.
2 A smaller number means more health.
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Table 4. Comparison of reproduction origin in terms of health
Percentage of different ranks of healthiness

Average of

Origin of reproduction 1 2 . 3 healthiness Star.ldérd Statistical test
Healthy Intermediate Weak and e deviation
health unhealthy
Seed 54 43.5 2.5 1.48 " 0.54 Chi-square = 2.02
Root sucker 46.4 51.2 2.4 1.56" 0.55 df=2
Stump sprout 45.7 48.6 5.7 1.57 ™ 0.56 Sig. = 0.364

! A smaller number means more health.

ol o 5 sk p Cules Cov Olawioy Cod alio —0 Jsox

Table 5. Comparison of reproduction health with and without nurse support
Percentage of different ranks of

healthiness Average of Standard
Nurse 1 2 3 healtl_)iness deviation Statistical test
Healthy Intermediate Weak and ranking !
health unhealthy
No nurse 36.3 60.3 3.4 1.672 0.54 .
Stone, rock, pit, etc. 68.2 28.6 4.1 1.33° 0.53 gfhlz'ssquare gt
Oak 59.9 37.9 2.2 1.42° 0.53 Sio. = 0.000
Hawthorn 62.1 36.4 1.5 139 0.52 &=

"' The common low letters show no significant difference amongst groups.
2 A smaller number means more health.

G 5 G5 cbol&iys, 3 Olanans amlie =5 Jsr

Table 6. Comparison of reproduction in protected and typical sites

Quantitative and qualitative factors of Protected Standard Typical Standard .
. . . - o Statistical test
reproduction sites  deviation  sites deviation
Average of reproduction density / plot 49 5.4 3 5.1 t=1.86; df =74.5; Sig. = 0.067
Average of seed reproduction density / plot ! 4.6™ 52 4 52 t=048;df =73; Sig. = 0.631
Average of coppice reproduction density / plot ' 1.9 ™ 22 1.3 1.5 t=1.25;df=584; Sig.=0.214
Average of healthiness ranking >3 1.35¢2 0.52 1.63%  0.54 Mann-Whitney U = 17266.5; Sig. = 0.000

"' To compare the origin of reproduction, only the sample plots with reproduction are included in the analysis.
2 The common letters show no significant difference amongst groups.
3 A smaller number means more health.



weoiol L paiaalss 3 Ll sba S i85 Olenaw

el 3sge rsaS 3 m S15 5o el s e il
W opol 5o g5 2 el s sl s blas
¢ oo Saosie Sy el gl s Olesass
Y 5ok 4wl a0 s £F wascs ol iz
Co Oladand onizad Koy Sl s 0ok Ao
5 Cede (oo me Hsba Dl Gl gl coles
ey gad Slmass b oaglis o g an bl
Soalaly Sl 3 Sl &S gE ) il
S ol ol danl iy obe gt LK s b
G sba e, Ll L bolenass Sl
{Sadat et al., 2022) 55 (GL lad) sale 51 e
Vb sascblis aikie ;s bl Olasiss (uioen
S e ol g sba sl coles cos ry\e.‘ ol
,» (Hosseini & Aazami, 2018) sz 2|8 5L glas
ol e Ll s (bbbl 5L sl S
Joas Q. ilex L)) ¢lail jmae by and Olssoms
SLole 53 Lok S5 5 LSl s Cudbse e
(Pulido & Diaz, 2005) s olee ale 5 cwl
o 6 bl el mae b JKa s comen
A ealae Sl S 5 bl Slewass
L e sl beazcd sbdlgs aosn AN Ssmon
Sy~ s s s (Leal et al., 2022) ks
sdailed o lanizs aos Y7 (o 50 5o
Ravanbakhsh ) %53 s 5o b e oS coles s
1l g 2 BB A oo 5 ke 5 Shas e al., 2010
St 5 WS Ll o s ol sl s cblis
Quercus >, 5055 00y puia YFo gy 2 50 sl
Slawyazs jo | > i iE  petraea (Matt.) Liebl.
55 4S5, sbay (Kohler et al., 2020) 1& St &5 )
53 b e Ol (W6, 5 | Gl o) se
e Juix.cb sy e 3l gles 18 i
UL ot s 3 sdelcsn il bl
Lol camals Hlew 4 ), °-<3’-~.b oAt Jass 5 a5kl
sanlie KI5 5 asls (i y M 53 Saesly o e

vy

Oladyans 5 o pie bl

olsea adlaes) g sy, rr&‘
e J}b C’Lu g o pde S ‘QJS \.~ sdscblis
ol o CL.N dxly 5o Olawass slaw a5 sl glas
LJ" Ll B rY df}.& Lg\.ha@...u)) )‘ j.w.u ‘Lheg..i‘q.ﬁ)
30 5 Oladasy Cadle anplie 55 Sl gme Oyl
Dl 48 ol ol G5 5 63 bl 055
REVEPW JI;.)‘JL.Z 6)‘%;’*“ )}.1:4;. BB 6\‘“@‘@.)} BE)
Lo Bl G 5 G5 sbellas, onizes
Colos Cov Olmdyaas a5 (F Joia) Olasyass
(Mann-Whitney U = 23251.5, sig. = 0.858) ,lw.
Al 6ol sme sl

50w 0> Sldans eadcwsn wls gas sl

doy YY) e cals K 18, cadls
Sty pelel s ss Sladazs 256 bad saiaaks
33 el a5 S oSl celys oane
wzs S b Ks  Sasl ol Jele
B o 3 p e 56 &S (Sedaghat et al., 2022)
5 S il s Slanies Wby, bllgs
po e Ly G)JTC“’.' s S S S iy
2 Sleaazs Pl Kos Jo¥s olsiea G 5 o
Shakeri et al., 2009; Sadat ef ) xzs # ke v 315
SLoBslep s Lo sazelnl sl ias s s al, 2022
bl 53 LSl Leels 5 JlecKas wlel mae
Lok b K ol 2l ) age Jobo o3
T O PR C e P P (RO IR P
Leal et al., ) wloile 34 5 Llaals Sas 5 Saasl
Lk n.SL“Jf\‘-’: 23 Olewass w5 (2022
Gilire ol&ins; o ol Kl bl (a2
53 Sg,sba (Pulido & Diaz, 2005) as 3,08
sy S Slmayam bl 5 & slaplEslap
S Condy Olaan iessl b S Lo Ul



\al

s S Ll gt ai Gy pls Lo i 2N 6587
Sl dos y peditens pb b Sy 55 L wlg
o> .(Mohammadpour ez al., 2018) szl 138 51 o
Sy lgea 0 il 85 a0y YY i S
g ey, SR B $55 cnl sy 4y 5e caiils
Gl

il a8 &S As akia 5k SRR 3
2olss s bl lol (& o5 S b
5 s Dk olsiea (i 5 0 o (Sau) b
2 Sl 5 s sbaS 4 sl bl
Lok sbaly ol cal 53 ailes S Jas o 315 sla S0
5 Ko 5 (aoys YY/A) SUH5 daoss FV/F g L)
diie s zals |y LB oy i (0o YA/F) baass le
Cuban op i 55 o) pleal 5y OV s bl
SIS s bl ols s CU 2509 Oleaaes )l al
S e Ll ols e o) i ins il sas
»> [(Hosseini & Aazami, 2018) 54 52U o 5o
65 50 danlis s 4SS sl 5o S5y b K
L e sa (P glabra) iey DS 5 o S5 ls s
ot o3 NO/F L K 5 ao,s VO/F 5 YA/A
i (Sadat et al., 2022) sy ol S
s s Slonax 5l 5 K coles
2 I8 s WY st o s Sl - )
5 50 45 WV ole 5l .(Ravanbakhsh et al., 2010)
Sl mae Lok b K s s glulis glasus s
L oamals | b, olyies s Shas Josily 8 Ll
bt 5 Dbine Lsba S5 slaazas s 5 gl
Leal ) ws o Las 0 (Q. ilex) jamwaiaad b Olssoss
ol cplan oyt iy C\” L S (et al., 2022
Stdaas sbJKn 55 @50 Lidss 55 (omized
okl e a5l el 2 2 1l
ool azas s alas5) Sl a8 5 (Ul 358
Slasam il (Genista scorpius (L.) DC.
(Vicente ef al., 2022) 1z 156 Lk

Vooled PY Al ol e s SR Cld e 4t

n.sth\‘-?- 50 ahaly Olanam Cardy e A
(bl Slmdazs o sls ol U plaad 55 e S0
503 SBa S sga ke £8 L b e Bl
ca,S um oLl (Hosseini ef al., 2017) sl
Ol g 6L°J§~'~".~ BE @wl’ 6)3“‘)' B1 B  E Cwg
s b olesass ol L;<'~‘-.b Jib B Sl s
S,sba (Sadat ef al., 2022) 54 e, 4 WUl
wls b s 18 5m bl s gl Oty
Cos Sladdss e (A Dycioides) .55 s
5! C)\—"’- BYRTRRpFESp g HE 6))U} Ol Coles
e 5,00 R8s el b amh jl , coles
w5 5 5o G =Gl bR s 3 )l
o A5 5 N a0l Saly b sla S U S
LA uﬁ)‘jg e & ['5 Sl u—<‘4-:b L olasS
Slasas ;s gla S WUl .(Ravanbakhsh et al., 2010)
el sl 2550 sshsn Sl L o seliS cs 0 L
s sl ot S sl 5> sy 138 e 3
o ol o Ko 3 s sbaai S gss 5 lesle
S O I T B IR UC I3
polasl sia G b Ka |, Olesa
RYVRCHVPSEWNS SR EIN IRV L;LaJi’;,- 5 Ll cams
TP O & .(Mohammadpour ez al., 2018)
5 3kl Ga S bol e s oS sl plas 5500
s 655 53 cpl b0 Sl Syl Cod 2 s
ol s S u-§--> 5 dzed 555k ol Ol 4
SURPIPI Abeor man bl sl s>
4 45! e .(Jazirehi & Ebrahimi Rostaghi, 2003)
L i by 4 Cand g5kl (o P S
chlas 5 S5 5 D8 Ja sgs sa S 5
(Salek er al., 2019) s Sla,55 5 ol Gl o)z 0o
vi"wu.b ad sl Sl jad 51 e s eads o L“QT onl b
(Ecotone) p 5.5 o yaie S cails . xi)hs w4 g 1S
15 g rm o i )l e a s cl b 55

2l g Caday Olasaas o Sl oo )k



weoiol L paiaalss 3 Ll sba S i85 Olenaw

sl £oans 5l iy 5 wadS o3 il 5o LS IS
4 San b plis s oSG e sbaans 5o aas
Oladazs 5 GhsmeaS l s Pl xS Ji5
olmar wdS oy S ol 4l alSsliasls
ohlin Sl b K s 1) shasls IS S
N CSS LR VI VY Wy 1 U= W SRR Sy
S S gl plsa slacas 5 olhasls Olasaxs
e d onl Ll adis gy 538l Ol sy aas 51 28 (2 +/0
ss | e 3&ls Ol siass )l 5 b e
o s o ) e O gl 5 ey (2l 5 ol
ol e alals WYL Slanass 51 ol
23 ot B ey S 5 abasle sbal oloes
2 S Bl S Wl e S b K
20 eSS slamay g el 5 2l poll 4 5,5
2l ksl adle

Ao 2laly Olnams ghbla ) cudle § sz
el ol Sl sy sharls Slasass |
Jsere sba (torasy, Olowiss s Ll
D35 2 5 Sl b cden aty, K
ey oDl A & ol ol s o sa o0 sl ‘3;5@
2l 03 QS/W;J 5 e Llpas Bl o (5 e s

xS el cbaab s Sl s slsel s
L bl sl &8 ol plas S Lol Gl
bl (Lllgs 4 cons e mle m 5l S gl
e ) ol a8 (a8l VO b ) sy e
IYs 4 Wl o S cl Slanan 2al8 Wy, e
Lok sbeyss sy (Sasl s 5 ol
bsbedles i Gl 3 azsla aal ols 6l 2 2l 53
Slasazs 4005 Jhaslay e gl g 5l sl pls )
lesen \YA4 5 AN ladle s b5 it 4k 5
S ‘;)T)"we, S8 e am s BB Sl Sl
S il lS o Saiy e VP e s SVl
58 i) ol g sl Ll ol s
el Gl LS 5by ) sbaib s (el =

vY

el )0t iR o WY CL“ ol
5 95lls g ) Bk b S Slanazs s bk,
Ll ein g bas S cnl 555 ool bl oSy 5 (Do
M i s (2l 5 San bl ol 5
iy il 4 plge 1 e ol sl |
L GespS Sew S 4 &S (4. Iycioides) o K
Taheri) o cowd ol o Sw S50 m
slip s sbey 5 o) 3 (Abkenar ef al., 2013
Sbav e Larle 88 olyea o K5 o) b K
siesy Lo J(Arekhi ef al, 2010) si b me S
A. orientalis ) &5, Olmddas cp i 8 8500
Hosseini ef ) o &b s 5o S LS s o (Mill
Aal., 2017

Sl dazs 5l ao,s Y0 edelCawsa C’\.u guce
iS5 885 SSway Ko b4l 5 ook eaies
L sislie Condy gle)ls Ll g o 308 s i
De SHl bl shal Oleagass ol glas
Sl sdacd Olaidas o) 00 5l xay S sba
boamlie 5o sslels ozl shasls Lee S ol
sy b o 5 i ook o 5 s sba S
Sl ol s b ol Sypa s &S 5yl S50
;9)3%*—’.- Sl bey aw ssba ek s el wds
Ol b godse ool & (Karimi ef al., 2015) 552
(Ilie o owils 458 cpl sl Slsass LialS e
oS 5 N Jow O e Jseme Lsba s L
823 S Joss olsos onimen 5 e LS')}TC“-?
(Jazirehi & Ebrahimi Rostaghi, 2003) . 5 s
St Sl o S ) sk ol il
Aol dse 5 o0t G Sl Jeols mls &S a5l
(a2 80 5l i) 2l3als Ol sz & 5 o i ol
2 bl a5 Jsss 4 by e

253 0 S 5l st 5 BB i o e S b s
sal (Sagheb Talebi ef al., 2014) suws sljasls
Gan Lo S a5 e e s K ol o sliasla



Yo

Sobsre ssba G5 Ll 5o ssmse Olanas
P AR Bl ol
S o ol 0k Gl S f e
Cardy o uuf‘} dUng.- 0 Slasio Curdy
Ll s ssmy Oopo 3 bl i 05 ol 5 b

‘r\é wase Sl ey o B J’%‘ﬁ BN “—?:,5‘ D9 o0
iz o bo o s Siw 4 03 0l b Slmnyans

Ll S o 505 0058 Sl azal 5 Jod s 6 n Ll
5 S5 bsl) s rinpb by Sl cbls
Sl e e b Slale 5 (K sba S
o o35 goll 5 @l b Ol s Gl 5 )
53 oadadlas sol&iy sy, s d)‘buu IS LS e

ol f s Olew e amie Sl sl
Al saie 815 Sl S Sl

&3 35wl
ol s Gty o 2 b sl S 0 s
Cyan S« S K oy oS iy
Colem L &l s\ = 4- 4 FAZAY .\ Y-44- 510

Y r\.’{u" )‘9,:5 Cf\f 9 L@&@/. > &:)\&J.”U”““ ) M_;A J\.ﬂ

ooliw! 8,90 polo

- Arekhi, S., Heydari, M. and Pourbabaei, H., 2010. Vegetation-
environmental relationships and ecological species groups
of the Ilam oak forest landscape, Iran. Caspian Journal of
Environmental Sciences, 8(2): 115-125.

- Bihamta, M.R. and Zare Chahouki, M.A., 2015. Principles of
Statistics for the Natural Resources Science. University of
Tehran Press, Tehran, Iran, 302p (In Persian).

- Chazdon, R.L. and Guariguata, M.R., 2016. Natural
regeneration as a tool for large-scale forest restoration in the
tropics: prospects and challenges. Biotropica, 48(6): 716-
730.

- Fatemi, S.S., Rahimi, M., Tarkesh, M. and Ravanbakhsh, H.,
2018. Predicting the impacts of climate change on the
distribution of Juniperus excelsa M. Bieb. in the central and
eastern Alborz Mountains, Iran. iForest-Biogeosciences and
Forestry, 11(5): 643-650.

- Feldmann, E., Glatthorn, J., Ammer, C. and Leuschner, C.,

2020. Regeneration dynamics following the formation of

Vooled PY Al ol e s SR Cld e 4t

SbasS 5l ey N Slamia Gl s ol
S Bl Hsba ol i azilis s osline Ko
sdnlin S ol gbaib s Oladans aiy 555
sbol&ays, 51 el sascs @.% Oladdes A
Lyl i 4S5 ol S 5 o3l Gbaplid 5o Jlas
el ol t\-bb\i-i'e.y) QT sl

sVOb b Sk 5o sy, sldlgs sl s
5 fatle Vo by o) ab s S 5 dsss
Yo U0 aib) i aid 5o g5lols bl s aney
s ot eanlas bol Ko 658 50 4 o (ol
XS o 5 555 5 Kl gt gy slls sladlg s
el Gl 55 ¥ S Dlasad 5o gadse cnl &S

ety sk 5o &S L3N 5 0s LS o,
Sy s cd Olewass sl o cad adlas
Sl sl s Wl gl s sl 0bse 8 WSS
R 03 O (oS Sl Olaiay (b peasks
Sl Slmdazs & 55 ol J pland 5o o5k sls Ko
.(Nazarpoor Fard et al., 2016) cul oas o)Lzl S8
j“ﬁ‘bﬂﬂwﬁ%ﬁgﬁ-um}\é\ep&&(ﬁw
5 s IRl Rl el NEEIPPT us/“‘"“j
N Jprm s X b ] ot S i
Jazirehi & Ebrahimi) £, o Si> Ko glas S
< K s sxdp bl gla g5 s (Rostaghi, 2003
58 K olsea 550N 5165 e 5 s 5
Gl oz 5l Ol Olanazs b wug (2 me o
Ravanbakhsh et al., 2010; Mehdi Karami et al., )
(2017

GAE 5 G ey, 5o Slana 4wl
Sl Lita 5 slaws 3 6ol gne S3lis 48 3l ol
pae 4ol Jlasla ol s o510 3 5m s 05 5 53 cal 3
S gndly 58 o n 33 Bl s o 5 38 12
G omer Ll S o aul ) ol 5o Sl slaeaslin

Sosba cwl ooy )‘v‘fﬁ\* B g plass



il L sesanks s Sl sba S i s Olewass

- Pourhashemi, M., Zandebasiri, M. and Panahi P., 2015. Structural
characteristics of oak coppice stands of Marivan
Forests. Journal of Plant Research (Iranian Journal of
Biology), 27(5): 766-776 (In Persian with English summary).

- Pulido, F.J. and Diaz, M., 2005. Regeneration of a Mediterranean
oak: a whole-cycle approach. Ecoscience, 12(1): 92-102.

- Rahimzadeh, Gh., Najafifar, A. and Mirzaei Mola Ahmad, R.,
2022. Investigation of the effect of above sea level on
quantitative characteristics of Pistacia atlantica seeds in North
Zagros forests (Case study: of Kolah Nokan reserve in West
Azarbaijan province). Forest and Wood Products, 74(4): 457-
467 (In Persian with English summary).

- Ravanbakhsh, H., Marvie Mohajer, M.R. and Etemad, V., 2010.
Natural regeneration of woody species in woodlands of
southern slopes of Elborz mountains (case study: Latian
watershed). Iranian Journal of Forest, 2(2): 113-125 (In Persian
with English summary).

-Sadat, M.A., Alvaninezhad, S., Salehi, A., Askari, Y. and Gholami,
P., 2022. The importance of nurse species in establishing of
natural regeneration in forests of South Zagros (Vezg forest,
Yasouj). Journal of Forest Research and Development, 8(1):
27-41 (In Persian with English summary).

- Sagheb Talebi, Kh., Sajedi, T. and Pourhashemi, M., 2014. Forests
of Iran: A Treasure from the Past, A Hope for the Future.
Springer, Dordrecht, Netherlands, 152p.

- Salek, L., Harmacek, J., Jerabkova, L., Topacoglu, O. and Machar,
L., 2019. Thorny shrubs limit the browsing pressure of large
herbivores on tree regeneration in temperate lowland forested
landscapes. Sustainability, 11(13): 3578.

- Sedaghat, M., Riazi, B., Veisanloo, F. and Sagheb-Talebi, Kh.,
2022. Spatial modeling of main degradation factors in the
Zagros forests (Case study: Khorramabad sub-basin). Journal of
Wood and Forest Science and Technology, 29(2): 59-75 (In
Persian with English summary).

- Shakeri, Z., Marvi Mohajer, M.R., Namiraninan, M. and Etemad,
V., 2009. Comparison of seedling and coppice regeneration in
pruned and undisturbed oak forests of Northern Zagros (Case
study: Baneh, Kurdistan province). Iranian Journal of Forest
and Poplar Research, 17(1): 73-84 (In Persian with English
summary).

- Taheri Abkenar, K., Salehi, A., Bagheri, J. and Ravanbakhsh, H.,
2013. Some ecological properties of Pistacia atlantica Desf. in
Khojir National Park of Iran. Chinese Journal of Applied and
Environmental Biology, 19(3): 415-420.

- Vicente, E., Moreno-de las Heras, M., Merino-Martin, L., Nicolau,
J.M. and Espigares, T., 2022. Assessing the effects of nurse
shrubs, sink patches and plant water-use strategies for the
establishment of late-successional tree seedlings in
Mediterranean  reclaimed mining  hillslopes. Ecological
Engineering, 176: 106538.

- Zabihi, K.A., Mataji, A., Akhavan, R. and Babaei Kafaki, S., 2022.
Spatial pattern and structure analysis of natural and harvesting
gaps in Hyrcanian forests using spatial statistics methods (Case
study: Chamestan- Nour). Iranian Journal of Forest, 14(2): 169-
183 (In Persian with English summary).

- Zafarian Rigaki, 1., Soltani, A. and Jafari, A. 2023. The effect of
some anthropogenic disturbances on the structure of oak forests
in the Central Zagros. Iranian Journal of Forest, 15(3): 361-376
(In Persian with English summary).

- Zare, H., Amini, T. and Abedzeydi, A., 2024. The westernmost
site of birch (Betula litwinowii Doluch.) in Hyrcanian
forests, Iran: Daryasar in Tonekabon county. Iranian Journal
of Forest and Poplar Research, 31(4): 338-344 (In Persian
with English summary).

\24

understory gaps in a Slovakian beech virgin
forest. Forests, 11(5): 585.

- Ferretti, M. and Fischer, R., 2013. Forest Monitoring; methods
for terrestrial investigations in Europe with an overview of
North America and Asia. Elsevier, Netherland, 507p.

- Hosseini, A. and Aazami, A., 2018. Determining the natural
establishment pattern of Quercus persica generative
regeneration in different site conditions to restore Zagros
forests. Geography and Environmental Sustainability, 7(4):
53-63 (In Persian with English summary).

- Hosseini, A., Jafari, M.R., Najafi-far, A. and Rezaei, J., 2017.
Evaluating and recognising the status of standard
regeneration of Crataegus pontica, Cerasus microcarpa and
Amigdalus orientalis in the Central Zagros Forests (Case
study: Dalab Forests of Ilam Province). Ecology of Iranian
Forests, 5(10): 42-52 (In Persian with English summary).

- ICP Forests, 2016. Manual on methods and criteria for

harmonized sampling, assessment, monitoring, and analysis
of the effects of air pollution on forests. Part VILI.
Assessment of Ground Vegetation.

- Jazirehi, M.H. and Ebrahimi Rostaghi, M., 2003. Silviculture
in Zagros. University of Tehran Press, Tehran, Iran, 560p
(In Persian).

- Karimi, Z., Shakeri, Z. and Shabanian, N., 2015. Estimation of
acorn production by gall oak (Quercus infectoria Oliv.) in
Baneh forests. Iranian Journal of Forest and Poplar
Research, 23(3): 516-526 (In Persian with English
summary).

- Kohler, M., Pyttel, P., Kuehne, C., Modrow, T., and Bauhus,
J., 2020. On the knowns and unknowns of natural
regeneration of silviculturally managed sessile oak
(Quercus petraea (Matt.) Liebl.) forests, a literature
review. Annals of Forest Science, 77(4): 1-19.

- Leal, A.I., Bugalho, M.N. and Palmeirim, J.M., 2022. Effects
of ungulates on oak regeneration in Mediterranean
woodlands: A meta-analysis. Forest Ecology and
Management, 509: 120077.

- Lenoir, J., Gégout, J.C., Pierrat, J.C., Bontemps, J.D. and Dhote,
J.F., 2009. Differences between tree species seedling and adult
altitudinal distribution in mountain forests during the recent
warm period (1986-2006). Ecography, 32(5): 765-777.

- Lof, M., Madsen, P., Metslaid, M., Witzell, W. and Jacobs,
D.F.,2019. Restoring forests: regeneration and ecosystem
function for the future. New Forests, 50: 139-151.

- Mehdi Karami, Sh., Pilehvar, B., Hosseinzade, R. and Abrari
Vajari, K., 2017. Investigation of positioning, mixture and size
diversity of Lonicera nummulariifolia Jaub. & Spach in Zagros
forests (Case study: Parak Area, Khorramabad City). Journal of
Natural Ecosystems of Iran, 7(4): 59-68 (In Persian with
English summary).

- Mohammadpour, M., Tatian, M.R., Tamartash, R. and
Hossienzadeh, J., 2018. Investigating the effects of grazing
intensity on the structure and diversity of woody species in the
Tlam Strait Dalab forest. Iranian Journal of Forest and Poplar
Research, 26(3): 306-318 (In Persian with English summary).

- Nazarpoor Fard, K., Zarooni, M., Etemad, V. and Namiranian, M.,
2016. The effect of canopy cover, slope and direction of domain
on continuing regeneration in Zagross forest (case study:
Blooran. Koohdasht, Lorestan). Journal of Natural Ecosystems
of Iran, 7(1): 69-79 (In Persian with English summary).

- Pourhashemi, M. and Sagheb-Talebi, Kh., 2021. Natural
Reproduction of Oak. Research Institute of Forests and
Rangelands, Tehran, Iran, 299p (In Persian).



