%&lu’h%}‘}%}
b il 1 (51300 500 9 Sl @y 0l
VYAV Jgl 5,)lond (pidd Al
A¥-y+A

http://ejang.gau.ac.ir
DOI: 10.22069/ejang.2019.7998.1225

Ju0 5! PGS (AR 0l50 33 59 K> oo g AT 9 5 L))

GALST caruls ula 3"
Ol e ol&ils (gls sl S es S Sk
WWAE/ 0/ 5y g b VAT AN il s 5

N

Loliuss cnl 35 gmims Olnl 53 B3 b (Lol s, 5 (S Jous JSx oS3 10da 5 abl
Bl Jssl ed it s 5l slae Sty alleme 03 5 558 Cpdled 3 LlKa £V spde s il
Gl sl ile ol S L S o34 (Corylus avellana L.) 1, 5 34 658 o ot 53 e id g ool ol
S 5 oS eon S L Gkl Sl ol pes A sesls g p b 4 ST S gl bl e oS
(25 el GIB L 5 B OB el axdad s SR Glaes

ASLQ)T VQJK‘ZJ"J‘MJ’“ C)L&bﬁbvﬁ)w “’<‘;L“L‘“‘:“" LQJ‘JJ.:MJA.: )‘ ¢>Lﬂ;‘.~q‘bj..p\> u,:..sh}}”: :LAU:’-’)-’ b‘}n
Qaﬁ rl?r_.!‘ A osly andllas 5590 aalaie 53 e TrexYer slal 4 glasls Co

B0 o Ol s (5,3 o3 5domn 5 0390 olo,3 pl 55 [Kor Jleanl Jlitla 3 gm s SOl iass slaasl tlaasil
03 1S15 P e o3 VIO SATINO b s s YB3 OB el axdsd 53 55 B 58 el e Sl T
&S Candy 2Ll ks 1 ST S ke s WAL e 50 BB IL ankd s 5 eols olansl s e )
PP S AS s 5 dmes o 53 AS s 5l et b gs s bk S oS sls OLES Ol s
5 CLEANT) I35 5 (VYY) 013 sl ankad 53 53 G o(s5a1515 donys ki 51l o3ls olasl 3 ey |y ds s
Syals ol . dyls 1y (o505l cp S b Aoy YV/OV L LS5l o Scin oS5 tile b S Lo b gL aaksd s

Llosls Lolastl 35w |y 5 sa> o3 5 e (Soslaly doys 44 51 i b

sl 4 e LOT 3 a8 plndl 555, lacdbts ol Jlaal Jous ailie gla [ bl g pSamss

JJ.:“‘”}}% ;_QMM&)JLCA.M‘ om_ﬁjéﬂjﬁ)‘}f‘@}b)b UP R g&‘dﬁ ;,.:SJS})L’.';-LM: BE J‘J::xj
Slles Ll o, S o r\?r_}l ol 53 s Sl dﬁ@ﬁjmﬂb L;Ladf;;,— e JBAS L;Ladf;;,— Sy
3l s Jle Sl a b Ol Sl gl iS5 (ST el S Sy 5o B, planil Sel S IS b 250

Ol 55 kS (B o355 sletle (950305 ol igubelS” slao s

f.ghasemi@malayeru.ac.ir :45\Ke J s

ay



IFAY (1) o lond d(¥) W crmb aslio 51 (5,15 0 00 g CBlis &y puil

(Bl s S Slgl s s ssa= oS Wsls 5,058
ol 4 el Wl ol KL g3letids 5 S ¢ e
sk s 2l Ul st Gl JIg Al e s (K
J s iy 5l e Jf.\;- Slaes s IS
Sl K (Slds Ko el ity e
Q) tzes byl U gl aseel 5 Jleanl sl34ls
il glacs s b (YY) O 5 il
bl -3 o my Jous Ry, s S
el B 5 |3l —Bus (Bs — il (L, —Bus
oar 4 (TVY) g 01,8 .(0) s S plulis 1)
S b laasss s 4 ol )l L;LAWT
313 0Las Oliyl glaasl .ostls i glac Il
Glacanl oo 3 pl 55 5 slacdls «
s Gl b oS sl K 4 ol
(V) 5,5 plnil il 28l ol J sl s ke
Komr 2y Ll s (YY) 0L 5 Sl
on 2Bl e gl 53 | Jod
ol 3 a6 65 Lol glaasl ulul 5 . ks S
slcer 5 wil paS oUlar gl
Lol 65 ol sy sl b lld o e Jles
)
R e 0L idS bty s e
saia 1y oissy ul AS 5 oS Candy &S
L otesn ol e ol 4 55 plonil 3L o3 S
Rate Gl a5 e ol 4 plaes Cils

) e cbu‘

Wiy 9 olge
53 Joas s oBe b andllae 5,40 adhaie
Lol Gk a ooyl e G,8dled (g m5lS Yo
gl el eul C“a\) DG las S andy slal s
YAC YE S YAT XY Lol a5 e o oS 0
EA° YL 5 AT YY) Ll e Uk 5 ks

AL

doddo

Do s g0 5l Mo 15 Osal i L 0l

Coenl Sz 4 @idS ans dor )3 oS Sl oo
23 (ol 5 A £55) SKidem g5 bis
5 a1l 5 dsls gl e
LA S 4 s G Sl s eSS s
A2 oslr 5 A8 e glaai S 5l sl sl
Sy Oladl Vs, o 5 Jstne o lacles
Sromaby 5 o pde 5 Madlopy gaolesls a5
Cgr v Ko eelSe 3 U .ol ol 25
b b Dlopbse pla boalie 53 O3y Ol
5 Saale Bl baopis Sl s s b sl
PRGN el 5 edds atlils 2 @ 5 Shes
(8) ol Canl lls WelSe 3 pl 55 o
ENAA 5 W oles b JBa K ol
S pidlast 53 5 5l slae S andy adl e 5o LS
G SV Jous o8s b ps el 0l Bl Jes)
80/ L lacdgny S pon &S Ajls s> JA\S
Ghoatb gy 4 ) KSR A
oo td pl (V) Wlesls olassl s w1, pS00,
Y4 Ollls 455 18) o5l slad S g5 Sl
5 (Caisd 451 5 okt 65 T ki 65
5 035 3 5 i (o3l Sl £V 3 i 120) alS
(Corylus avellana L.) S, Gus &8
i o805l it 03 65 o S L
Sless AS 5 S5 bl el
3 Saomln Wlse Bopd ol 3 IS
Lim Gas a8 Cer s L mlel Slkes

D5

dj;ﬁ QT )\ L;‘}”‘p‘ d)‘bﬂoﬁ{ B AM}? c;.L“;-‘
ogoja-b BL) eJ..Jthu\ LSLQU':'A}}i A_L:..;- )‘ s
b S el fass 4 Ol JON IS
LQL:.{‘\ .JJS o)L.':\ (V"o) Q‘)&M})ﬁ\_ﬂ.ﬂﬁ

Pows Kx saesg jo gl 68 g wsp



Q) 303 13 s e b e (Bl s o5l
(1 e o s el 4 Jlad 3l elSs
4 Gt ) pedlS 5 O SeS wagll el 4 s
3 e ALl e s Sl Hs Lo e L
Comles 353 0 35don W il 5 liw ol
rl 3 aS s s £1AA 30 oS 23l S
Bl S Yooy (IS tig S VYl
SESa Vi 55 &1 SIS VY eddics 55
(obeil S50 Slitns) Oldswins S Y sl
gl JS ol Sl 5 0ldlg LiKa VY
Vor it opl 53 (1) Cl sl Okl anb
3 oS i) S 8o clis IS 51 IS
S L3S I esn s MK glaers iS
L GIbAL 5 505 O] aals e ol
pses Dlasie s s WA ol g yozs
53 andllae 5 adlaie Combse 5 laankad Gl S e

el 0 05))1\ Jg.i)d).lq-

Ly C]a“ Sl Bl el w S 3 3
bl ol e Voee O Slas 5 e VYoo
Lo b b laess | adke opl ol
s S 038 gl Gpdoyr o pdld
Sl 51Tt 5 Jld 50 es, 55 o slaesS
fles o5 Lzun 35596 oy 4 by e gess Sobe
Llodd LS5 ¥ 5 s als glacyul
—os) 5 ey il ool s S IS cal Q)
OFAITVA) Sl Ve bl el 2 .(0) il ey
oSl (S5 S el (S lalS oS!
ol amn Sle el andlas 3j4e adks
SUob kage 5 ool S sl e MA SUL
03 Sl a ey Locad e de YA/ UL
OLS Ol 4= 31 bls slaas o gz olas
S Ol el by S 0 358 JONS adles o
5 b Al etz ST I S Ll e L s
Ghuarb 53 aalllae 550 adlaie (S5 DML 4,

Shuail 3 g o, b gl e (81 s ke

s S S Sl s ges Slasie -\ Jgda
Table 1. General characteristics for Forest sections.
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Figure 1. Location of the study region in Ardebil province.

Sllas plul 5 Ol s ClhS ey 23S
e 53 LS sl 5 e da K Olesla
-(\')&J;CL?L.’\J&:‘S‘\’.')J
s w08 Ok @rls Osk Dlo 4 ) ax
lol s ¥ a s Luf.,\ﬁ...ﬁ 3 ‘5)Loju§.l,_>ﬁ.;
(Shewss shls 5 ool slee S s sl
CJY.M\M)&JQSQL?JJLJJ}IY a3
Saw Sy S 355 5 &S Sl Tl 4
PUAS (td D g (AS
3 5 Shewy 05 ‘VJLN sl S8 A
KT s s, YL bl Sl S
Laas rla;\w); S sl ngL.NU <2l
Yoy Loy sl Gl SIS s
Sl e 53 S 2SOy b g
osﬁguug@usw\@,&;grﬁ
Al bl gl canss g 3l bl
3 S (S (SASES D3 o
S8l 5 g g Ll jasie ol

55 ol S guslaly A4S 5 WS Curss

a1

Geios el 5y,
EASILl 5 psp el R (sl
s Sl Yo als R sle il
Silafaw Ghgy 4 5 e Vo) olal L IS0
Wgas Dlakad sl w4 g L i S plril Bolas
sl 4y Gl IR labad ol 5 Sl 55
oy O 8 b s Log el ags me YeoxYes
5 waeakd S S e Ulpea Bilal el
W S35 5 01 4 L 4 ped Slald ks Sl
03 Wsaslakd Sl e g Locks 5l oeslaal U
@gadandad a5 (V) WS askie 50 4o ,e ()
e 5l ity 2 e s S (sl
T il g dens Ol S s
sobe Aoy (e sba S s Ui;;,—
5 O s slaws) e (.S\JS olals g sl
Sl e S ol A4S 5 eSS
N T P S Xt
Sl s M) 4y Jome 55 G Gl Sl (6 S5l

el o ol plisl o s b S Ll



oLl owld dlayd

o3lital STl O g1 3l Loy Sils anslin (gl 5 JS
)bé\ff. Loy 3 b gove 5 bajlssal s A
A rL?L;\Excel

-

=

s [ G 4 b g

WS e3s a1 anld IS Cmle 105 ool ankad
J51s 5 s e 5L Gble 5 S iy Jels
Aoz M K cnl s by 2U Sl axlad
9o A sl ole (o ys OA e iy

ROMPUCE Nt

3500 -
3000 -
2500 -

2000 -

e ys sl

1500 -

Number per hectare

1000 -

500

FXY olal b & gadankad 55 SO ol & gadankd oa
ol O 53 oS edd Sl & gadankd S 0 55 e
(Pl 5 () gl cands 5 sline 5 65

L asie bl
s sk opl o oMbl fdow g 4 e
53 A8 el SPSS 15l 5 b 5 Sledbl s
S el =1 S sl S g3l 1 eslinal L Lz
Leven 0sesl o ,b 5l cpoman 5 Laosls 035 Jla 5
LS b8 15 wsp 3se bodls O3y Kes
Lol LT 5l sty 03 gy Sam 5 b 4 x5
sawslis gl x (One Way ANOVA) & b

15

(e L) (s ks lib
Diameter classes (cm)

OB el andad s Clases (g a8 Olad s Ol s 28T, Y S

Figure 2. Distribution of trees in different diameter classes in Asighran section.
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Figure 3. Percentage of tree and shrub species in Asighran section.
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Figure 4. Qualitative levels of species in Asighran section.
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Figure 5. Percentage of tree and shrub regeneration in Asighran section.
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Table 2. Percentage of coppice regeneration in Asighran section.
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Table 3. Percentage of healthy seedlings in Asighran section.
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Figure 6. Distribution of trees in different diameter classes in Fandoghlou section.
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Figure 7. Percentage of tree and shrub species in Fandoghlou section.
Lg._:_ “ k:a.:mu.jb JLAS a2 LSJJ\ 9 L):"b L ASJL>- LgLﬁd;jf Loy ov/e1\ LU:.A‘}}:: LgLawli wLA\J.:
e b S Ll s oS 63 s g3 aw soledds &S J 55 ens G2 Ji;— b o5 s se
b Ao Gl s K w Gl 4w &S o> yolatl 5 4 |y ol o 50S doss tA L
jbﬂ@b)b}‘ﬁﬁﬁ)}b“&w‘)‘b)}}f w&ﬂv)aéuﬁkjﬁ(\/p)w\

A K)ol sy an 0 el Sl YL Ay 3l aw g 9w

Yoo



oLl owld dlayd

ODegree 1 @ Degree 2 mDegree 3
60 1 a
50 2
40 -
N 2 : I
1< o N
0 N\
AN
10 1 :f:*
0 N ‘
Hazel 5056 Beech e R P Oak s, g5Leails b 465 plo
Hornbeam Maple Cehestnut-  Others
leaved Oak
PoAS askad 3 LS AS Sl A K
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Table 4. Percentage of coppice regeneration in Fandoghlou section.
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Table 5. Percentage of healthy seedlings in Fandoghlou section.
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Figure 10. Distribution of trees in different diameter classes in Paloutligh section.

o e Sy 3l das Lo YYA L 50 ool bk 53 LS Aoy YA (s sbea S o
N SE) clyls 1 sluss YL B S s ess e G 1K

Sl esls olanstl st a4 | slas wjvs Loy



35 1
30 A
a g 25 1
15 ]
E-
Z 5
10 A
€
. I
0 - T
Hazel 5.5 Beech R Oak s, Loasls b 4565 plo
& s S 1A 29 9
Hornbeam Maple Chestnut - Others
leaved Oak
GIb U aakas js glases s 5 2555 laa S de s - 5
= [Tl g S
Figure 11. Percentage of tree and shrub species in Paloutligh section.
120 7 ‘ O Degree 1 @ Degree 2 mDegree 3
100 4 Q
80 1 a §
I \
60 1 F:: §
wl | \
L %
2 - g ) %
o ENm N

Hazel 5.6  Beech g, JIoe

Hornbeam

eS sl Oakg, 93be wils b 455" nlo
Maple Chestnut-  Others
leaved Oak

GBI anlsd 3 g S AS Sl s VY S

Figure 12. Qualitative levels of species in Paloutligh section.

sba S o sl Soslals RS e A2y YV/O
S > s Klesls joluamst] 55 4 sddladydos
Gl (Ssl8l5 RAS GLls Aol YV L A
ol 3l e S a5 &S Ll LOF S)
5 ol 5 8Le (U Jad) Lla e s VL
Aol VOVYY wxbs b s e S (gyslsly LSa

el S s g

)Y

G AS s b 458 5 Glbl askad s

53l Sl VL Ao s las 5 g 4 s
S s Sl s giledids (sl o S >
CS SRl s e 3 s a5 SO a S o
YL A Bl 5 SO G AS 4
S e bl e 3 G 8 Sl sy
L LS b aas ol o (Y JSE) ol s



IFAY (1) o lond d(¥) W crmb aslio 51 (5,15 0 00 g CBlis &y puil

OBeech B Hazel zous

B0ak sl o Hornbeam ;..

BMaple o5 4l B8 Chestnut-leaved Oak ;Lo
3.67 6.85

37.57 18.71

o 143
9.47 043

GAb Jb asdad 3 glazes js 5 o5 sl S Sa913l o ys Y Jss
Figure 13. Percentage of tree and shrub regeneration in Paloutligh section.
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Table 6. Percentage of coppice regeneration in Paloutligh section.
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Table 7. Percentage of healthy seedlings in Paloutligh section.
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Table 8. Comparison of number per hectare (mean+standard error) of tree and shrub species regeneration in

the three sections.
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Numbers in each colum with different letters have a significant difference at the 5% level.
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Abstract

Background and Objectives: Fandoghlou Forest reserve is one of the natural habitats of hazel
(Corylua avellana L.) in Iran. This habitat has about 4698 hectares, which located in North
West of Iran and in continuation of the Alborz mountains in North east of Ardabil city. Hazel is
the most dominant tree species in this habitat, also tree species such as beech, maple, hornbeam
and oak mostly in coppic form are seen in this habitat. Qualitative and quantitative study of
forest stands in this forest reserve was done in three sections: Asighran, Fandoghlou and
Paloutligh.

Materials and Methods: The study of the silvicultural parameters were performed in the
30 square sampling plots (10x10 m) that were selected using randomized systematic sampling
method (200300 m).

Results: The results showed that the structure of this forest in three sections was uneven-aged
and the range of tree diameters was between 5 to 30 centimeters. Hazel in Asighran and
Fandoghlou sections has the highest density of trees by 82.35% and 57.56%, respectively, and
in Paloutligh section hornbeam has the highest density (27.9%). Assessment of the quality of
the trees showed that the tree individuals in this forest mostly belong to quality degree 2 while
the minimum percent of them belong to quality degree 1. In the viewpoint of regeneration
percentage, hazel’s regeneration was dominant in Asighran (72.26%) and Fandoghlou
(48.16%), while in Paloutligh other species such as hawthorn, viburnum, and medlar have the
highest percentage (37.57%). Coppice elements with more than 99 percent have a highest
percentage of regeneration.

Conclusion: The forest structure of the Fandoghlou Forest reserve is uneven-aged. The
interventions carried out in these forests have led to changes in the structure and composition of
the species, especially in two sections of Asighran and Fandoghlou. Considering the purpose of
the research and regarding the fact that these forests are protected and no harvesting takes place
in these forests, the tending operation should be carried out with a shorter cycle until in short
time trees with optimum quality and density to be achieved.
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