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Figure 1. Studied area map and position of section 22 (3)

A ol ylab (A5 i anaSld b odd ySady ) (Saldl ol
b kel cps g cud Al (Sl e glis)l glis)l o
o bos B g g i o i9ilgd (S a3 (65,15
5 oalawl Y ally 5l e dewlxe (sly oA

V= hxd*x0.4 (V) akal,
ﬂ&w)lhcg«u&o)lnw)gdw)bwv‘:j)béf

2381k LA 45 51 5,15 5o
V0 Sl (ol MelS jobay adllles dyg0 dwoye )
(8) 5 0dly 03Bl L3> o3 1o 4 gyl Vo Wiged dala
Sy i oyla el 03kBbl e8> alol oo ggame jd
Coumdge Cud poud 0dl8bl wid Sady, s, ol
Candg igS g9 Jold (A4S 5 (o8 slrdasuls (Sl



ke Lople g (5ly) agn ( aLIMe w30 9 lie

s Sps bld I sali sy b odldbl slaodss ylo
sl b odlitl s (5 yg0jl 5| SB (oliond— oS0 525
Shaebl o g adyls G uilyly 4z 51 eolidl ol Ot-s,?
wps b odlitel (S slapShe (29)5 duglie (05
plxl Y5 asus SPSSJ58le 5 Lae 3 (gyl] oo g

o3LBIL s > &S 5 05 Olasein
4 baye Soldbl oy cpyidn oS db ol ok
@T S ome (otBL sy S YY) de ol s
S 2o WA 5 YV L s 4 (Bl 5 e sladisS
4 aleio 0dlBhl LB )0 Mo pd 1 ieS LAgy by yiia
Ol ggemme S (Y JSS) 29 Ky 5 LAl (sladis
S gl e g eddSady, ZED 0dd )y
(¥ JS3) g (AN0) y2e ¥ 5 (AY4) e ¥ YL
IS 50 48 o S8 4y odlidbly sy gl 1Sl
4 oly 5 gileily sy sl liee cpl .l sads 1) ¥
03¢ ylo VO ‘)Blst;Loul OL’L&)) 61).:9)...07\/5\”[3 Cud
syee &5 & sleie odlBbl sy glaryl o eS ol
sy okd e (le W B Ver o 00kl 0L glabgly g
Fo ool slajpen 5 ily Hlad (0 JSB) adl i
o b oS plio by iy 5 45 Jlo 5 39 sin il
OBy p3 b (pyieS & A8 (g pSojlul pe b ¥l
0l duwlee ey il g 3l A8 4 3o 0aliBloly

3 ity ol 5l dm g gilodily w568 & glate odliBlol LSy

 Js2)
100 -

}, 80 -

3

2 % 60 ~

ERT \“\\

3 -

2 20 \. \\
I
Acer Parrotia Carpinus

VY bl g sl /N oyles /s Sl ol sla s (liips:

o () Wil po qunss  diguoplp jlaS 0 g yio o
N3 orp 290 dilaie 93 3 3240 (le SladiS iz
Lsgi 5 ol ol 5l odlizl U o 68 bt o8
@S alS idg cleodly (VIS pbol imgh ,o
Ve (A) S goln Srem Sl el el
g e Ve g 03idoly dslad )3 (onpeyie Sy g Se
WL Cd Sl dalad (0 aype e S
ol S Sl

Ve Gos )l (olal Ll dw iges dabad a0
Gges el Candy (dly o1 b g gl (6t Sl
Blod § 45 gbre 035 cpimad 505 bobke oSen
Ll odg ool 0055 wlie (&LS gloinl 5 8 See
wls lge 4 og ol Fy ol 3 ag bB Solsbl
9y b e 35 S (S digad i 5 45
() 33 o oiskas posy aal sacdl J
J$|> 0 Sk u.>9]o) d).,f o)‘\.b'l dl).g ra)'\/ dlmd..}}o.i
oSl wliiSB olislejl a4 din > clacSxoM
sy Aol 5 ond Jitie i oSy wlid o8
S jl g jo biges  plo 3,8 (05 ojlul Lyl
TS SRy (e VSISl e g 008
Siny 4 bl o b g b plend
BolS Ghg) 4 sl pogate p (V1) rtegyin
s g g (i) Mkl gy 4 Cugby wop (1)
8 il eolaol b S an sl (V) w655 0jlul wo
b (So sl colia plise oiomen 5 5o PH olSiwd 5 el
1 55018l oEC o8z g gludl S oylas I odliz
S osle si0p3) S (Mlg Jagy b JI S s (19
S S s VWY 3 5 (08 siogs o Ll
Gglas Sy0 jelaiods (V) Wb (g pSojlul IS olSiws b

ey PRy
(S g3 bl S
Alnus  Quercus  Fagus

G55 1o S8 & ddlllas 350 0355 ) 03lBloL LS > ppew =Y S
Figure 2. Ratio of wind throws trees in studied stand separately for each species
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Figure 7. Mean volume of wind throws in studied stand
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Figure 10. Wind thrown trees in stand
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Table 1. Comparison of soil physic-chemical characteristics in two wind throw and control stands
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Table 2. Composition of herbaceous species in wind throw and control stands of the studied forest

o:l,}l& 4.3; fli **ud..g” £y ***‘5&._"5) asl Aol 379 oalslal oy
Cyperaceae Carex acutiformis Ehrh. Hem ES . ¥/¥Y
Rosaceae Rubus caesius L. Pha ES, IT VY Yy
Pteridaceae Pteris cretica L. Cry ES,M NG oY
Rubiaceae Asperula odarota L. Hem Hy -I¥ \7An%
Asteraceae Conyza bonariensis L. Th Cosm -foy A
Lamiaceae Lamium album L. Hem ES, IT -y VYA
Poaceae Oplismenus un((igtjlsatt:ihfgllgus (Ard.) Roem. Hem ES /o VY
Violaceae Viola odarota L. Hem ES-M ¥/ov Y/¥Y
Rosaceae Ruscus hyrcanus Woronow Pha IT Va0 y/ov
Aspleniaceae Phyllitis scolopendrium (L.) Newman Cry PL V/Ivo V/Ivo
Solanaceae Solanum kieseritzkii C.A. Mey.. Cha ES 150 \i/at
Berberidaceae Epimedium pinnatum Fisch. ex DC. He Hy /Y0 Joy
Asparagaceae Danae racemosa L. Pha ES JIYY I¥Y
Araliaceae Hedera pastuchovii Woronow. Pha ES <Y Vo
Adoxaceae Sambucus ebulus L. Hem PL . Nial
Poaceae Brachypodium pinnatum L. Hem PL . -y
Hypericaceae Hypericum ondrosaemum L. Hem ES <Jov -y
Equisetaceae Equisetum ramosissimum Desf. Cry IT,ES,M <A .
Euphorbiaceae Euphorbia amygdaloides L. Hem ES-M <IAY <y
Dennstaedtiaceae Pteridium aquilinum L. Cry Cosm <y <A
Primulaceae Cyclamen coum Mill. Cry ES . <IAY
Primulaceae Primula heterochroma L. Hem ES, IT A NA%

Cubgin S ICIY «ubgin)S on HEM «udg ils Pha : ing) o8 09,5y diges laad 1> aM glyy (5 gl lawgie
by e Cosm ¢ gl asbsis PL « Slyg o Glpl AT (ol alinre M (b)) ES ( S o Hy: ilng)y 4l
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Extended Abstract

Introduction and Objective: Windthrow of trees is a common ecological phenomenon in the
forests of Hyrcanian region. The forest stands of 22 in series of 12 of Haraz Forest plan is one of
the stands with high percent of wind-thrown trees. The purpose of this study is to investigate the
role of physico-chemical properties of soil, topographic factors, characteristics (slope and
direction) of Parcel 22 and compare it with adjacent areas in order to find environmental
variables effective in increasing Windthrow rate.

Material and Methods: In the study area, completely randomly, 15 sample plots (10 Are) were
measured in the center of the Windthrow trees. For the investigation of this problem, in an area
of 88 hectares, about 400 wind-thrown trees were 100% surveyed and their quantitative and
qualitative characteristics were recorded. Furthermore, the characteristics of windthrown trees in
different physiographic conditions (i.e., different slopes and aspects) and soil characteristics
(i.e., bulk density, texture, EC, carbon: nitrogen ratio and soil total nitrogen) of this stand and
near stand (without wind-throw) were investigated.

Results: According to results, most of the damage belong to trees that was uprooted trees and
wind throw trees in flat lands were more than steep lands. Most precent of wind throw trees
were in slope 0 and 5 % and 67% uprooted trees were in this section. The most uprooted trees
were belonging to Parrotia persica (44%) while, the lowest uprooted trees were recorded for
Acer velutinum and Alnus saubcordata species (<5%). The results of independent t-test showed
that soil moisture content in the soil of windthrow trees was significantly (95 %) higher than the
control area. Also, Carex acutiformi species includes 4.47% of herbaceous species in the wind
throw area, while it was not seen in the control area.

Conclusion: Finally, the results of this study showed that the construction of dams upstream has
changed the soil moisture content and increased the sensitivity of species such as Parrotia
persica to wind. Meanwhile, the resistance of forest species in the face of stable soil moisture
changes and the occurrence of strong winds has been different, so that moisture-loving species
such as Acer velutinum and Alnus saubcordata (due to moisture-friendly and insensitive to
increase soil moisture) with lower rainfall intensity Showed.
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