DOI: https://doi.org/10.30466/jfrd.2023.54767.1672 Sz anwgi 5 Slegh
DOR: https://dorl.net/dor/20.1001.1.24763551.1402.9.4.8.9 OFT) DYI-BAN amio F ojles & ol

@'&#5}!’ Al

NS o sl o 3 il a5 el glacas 53 S e Shs Ol i )

?G"S w9 ré\.glg)ﬁ: Nl ev'ﬁl;’JLp d"" c\ééu jjﬂ

(noeel.1366@yah00.com) .ol 1 d jwrs so (S oKl ad e ol S 3PS 5 els K (6,55 5l -
(asalehi@guilan.ac.ir) .ol .1 o jwaxs o (IS oSS (rnbs wlis 0Ll (g IS 05 S Lkl =Y
(h_pourbabaei@guilan.ac.ir) .ol .l | ans s (IS o821 ( ands e oLl NEZ|SILCERPPI QPN §

(yahya.kooch@modares.ac.ir) .ol sl ¢ 5« wydts a5 o821 ands e 0TI ¢ (golai e 05 S oLl ¥

VYA L VEY/FY 3l s 00

s AS>

Gl &S ol g Co e gl S 5 bl 51 SO IS laelKin 5 (gtuaids 1 bas 5 andie
L5 glads S bl oo (50 SRl Pl il oo il ol dile el 5 (63 1S el
o IS bl Lol 5 a0 ol g 510 g 023L LRal33l e35L  sla e, SIS (sl ks
bl sl s (K alp s 3 Shee il prmmen 5 S mla o ies S5
Sl 03 S g (g phn S Sy a0 S el gduaib gl p il Lalse 51 eslind

el YO S YVA XY TP (ola sl 53 5 ool 50 Skt 035 e (6 53 Gl ol ila g 5 00
Tl 02 0 s ek 5 o p Sl A 38 K s el Lol Olsea YT Ll s
S L (ol i D) s e YoV bl w S n 0 4 geiandad AT (e 350 a0l
5 S ot Slatiie S edle sesankd a3 s Sl V0 XY slal w0 gl bl
o o il 5 Sai S pled il B el LSS 6 8 glaane s e Sl LS
TWINSPAN  axls slawi S 4 boss Lo 31 eslinel b Jais,pe glad sasankad s glacs
S S5 5 085 Koo b af ey SIS0 108 S gl s Joes et Gl LS s
a5 s et Sas sladsly 3 sl ankad YO s [SE Gl 5 2K s,
Gl 3 b n o i 5l e S s, S B A slasl 5l Sl slad sl 5 is s
Sk Slarlo b5 3L oS dle s tiS S Slasiiie ol b5 o8 (53500 wadie il 50
by a8 S A By A s SIS glassl 51K o Sl e S SIS il glacand 4
0313 58 (5 e e 55 S 31 O sS 3l e 5 St o le3T Lams )3 o LS iz oKL 3]

ov)



fo)w‘qb‘&}/myju.&jf ;.Q.LCZ.AL\.LAS :

S sl S5 o balsy eon Gl XS 1E s 2o Sl Sy e 5 A
oS Oge3 5 (ANOVA) 46 LSy bl 435 (CCA) b jlaze Ldlas [ 51 (5053 slags
A el

aseal (alls ) lald s o i 4 a3 5e adlaie TWINSPAN LT s bl s claaily
A sduai b Sl et = il anel 5 5 e = il anel a5 ol pen 31— e il (= 3
S LA G s sl SE il 5 S a5 o Ao St Sl ol s pad Gl
e 3 5 iy 5 e B (T S 5 s OLE (5l e (Sin il e e
Lol SIS 5 8 Aa s B 581 5 disls QLA s pms Strat £9° ssme e S b op S
L oS o 3 P ey s BB s (T S s A s 5 sl e St g U
Lo e Sl LS A oS s o gy A 0 0L s e (Siean £33 e e g
b o e = 3l a5 s = 3wl (st Gl G bl s g A Bl 55 e Ao
o= iy aal slacs s A Bl s el 5 38 55 5o (S e 5 3B B s ey Lo
P53 (G5 el 5 s BB b 5 33 a3 bt s 8B o 3l s i A,
ol e DM oS 55 0L S gled 5 (S sla S -l 50T s s 38l 5
(I S s el g Ldl Cosby o ss (opd do 3 s o3 o5 b o peasin p o (Sl
SN S I3 esls sy (20 G 03 (S e s DU ey (e B a0
A edalie 23 Slacd L3 JSdsS Ao 5 Sl Ao Gl Shs oSke e $ols e
JB ol 5 Jols i (T S dos K0le o Sl B S 5l LI il e
($,ab o sase 6 wi,u O Sol3 oae Ol aS Jl- s syl sy S B8l g g3 ez
3303 S e 5 Al (S s s LA Cosb s s s (i des s e o () Lo
3L sy SL 8l

Lol sl 5lals i cldl AL 658 S i 5o sk onl B bl i IS (g S e
S S Ul 5 iy o b slaeliy s 3 il asal Glags 5 A ol Ol S
ol n el el s, ol S ol Ll 3 5l (die slse 35S 5 S 03 23S 5 Lol
L 0T lsime BLisl o ol g Sl ame dail 13 51 (G Sb a8 Sl o 0303 0L Gk
Gy SSE gl b o ld Ol ot Sb 51015 o oplply ol 0l Aol 255 o

2 S eslanl JK""

'L;;;)J &)}j)s‘ ajjf ‘ijd\ ‘g):‘“) ‘U"/S Sl C,.?L: 6-\.;.15 6‘.&03“9

CAOVNTAVWYE s b ke J s ok 5 ¥

OvY



Ll 5 o 03 Jelse op S S S s S
ol S ot ST 3 ALS Hdp Cns
eSSy 5 L) e dtes jsba &S
St £35S s s SIS T alS il
Kooch et al., 2010; Erfanzade and ) >,l> ;s |,
S sla S5 ool (Alemzade Gorji, 2011
iS ol Ko ol ke il slasls 51 S
WS Sl wile bl Ko laay S 51 (ks
S 52 035 sy F55 e plol s
(Arab et al., 2005) x5 . 3 o 5 cos
5 S pols s AL melir Sl Ll
o)l pon Sy (il S 51 S sl
sls 13 e L1y o cpl Jolize S
ods bl Sl o, L Moradi et al. (2016)
s o S i 5 S e S LS
et 5 (S b Sns ol sdmsili
0 Oeomed el delee LBl LIS 5 S
sl 5 oS s Fattahi etal. (2017) s iy
WSty e Jobe 5 i 1 ALS e
LS S ol O Ky 0sSL amls
Ly b S plerd 5 (S ol 0
b gadaie glagtags 5 Lleals L3 Jtass
gl SIn S bt 5 (S e S
5> Mataji et al. (2009) .wlasls A4St s
(S D08 S Kdow) At opl w35 s
I D e e B ot g
Oeamed s Ol Jlad 5y Al Comes ST,
R On Rilss e L Akbarlou et al. (2012)
cladlie L S pland 5 (S cla S
S Lol Ol eyl age 3 agkie j» LS i
(S DR 4 6 S S s by U o)

)w)M)JjaJﬁéBéug;k)ﬁéjﬂjU@J

ovy

4ndle
5 R el s Ll Gre s e
L;LAWJSl o pde y ol gl s sleal
Gl M oy gloib daea IS
Gl @S olpl 4 dlg e Sl S
G330 Soania 5 oy, Cerds 2L
insy ;o pde ohy Slawy 5 bl
—¢ s &l (Louw and scholes, 2002) >, |45
5 G Qe Sde fuab wilis bl
(S 55 ol Jale Jler 5 ol ailaie OF o
O 0 peond s Jalse 51 oy Sl g 5 S
AR 5 oo Jolso LD 5 e e
S50 b Ll Sl 51 alS i L
Janatbabaei et ) ol coanal shols ab b !
Jelse 5 ALS o idg e Sies (@l 2020
S8 53 S Bles oS S S s
b e 53 gl GuS1 5 a8 el bl (58
Jolge L OF BLi) 5 alS b s b oo
4 Ol Bl S (S il e
{(Eshaghietal., 2022) > , , LS =l ot
Sp 05 el Jalse & Lsls OLE L
L850 glailae 5 S5 glaelis L3 bacws
e ol 53 S B8 55 el S50
LS o b s slacs 5 ba S g5
.(Quichimbo et al., 2017; Likulunga et al., 2021)
oo ol s Sl e blize gla Sl 5 bl
Sl ediSon s 5 S5 5 ulda Lol e il e
e b B S M sk adlpe S ) oS
Mohammadi Samani etal., ) cos  LOK Kos
Dop Vb e JKr glakase s (2006
s Ol ys Lol en S (IR S5 a5
by (Lukac et al., 2006) ol oSS 5 anw g5



fOJLA-:quuxl?b Lio’wggu...mg); >_o.l£3AL~Laﬁ 8

dogr e Slaael 4 3B IS slaes sl b
el 0L mbe cnl Sose e 5 A5 el Gl
3l g ¢;|Jx;'u" L;.'l-:))‘ (B35 Jj 3l e
slaasly o3 S gled 5 Sopd sl Sho
Voo ¥ g il aiel 5 el glacs (Kea

el L 5L

CITPIRRS

SERSTRY

3PS SR Ol ot ol Ss e s L
TV T Gl el s b S )
5L cia osled sl o) g 4w (g I YO 5 TYP
ou%;L;)\J;@Umkduwuwﬁ,;r}u
Ll Sl e p s Gble Olpea A6
Sl el e YA Solakas - s g o
AT RN WA Uk s oWl Slatss
wilie  se 5 B YAT YAT YT G
ol ol W31y Jle YVT RV XY B YV rst YA
oAb 5 b abiags @ Jled 5l g ol () JS2)
557 e Jb g Slnlns 6 IS
530S G S K @ Gyl ey aldl
Cda o)y Sy Wl 5 AlS pu Al a4 o2
330 53 S opl IS ssd e 35l 5L
Sl D1 Lys el 51 e YO B YO el
= o X0 ¢ ooy 1 550 adlae VL SULL Sl
318 Sl a3 Vo /0 o AVl gles ke 5 e
& Shoisless sl V’”’m ool adee mlé\ s
Slosgd g5 5l adkes sbS ol b e S
mosg e S s el S (gl 5 e kb
bl e (Bl LSS s 2550 adke e

&;wv‘ J‘J.Q.J 9 GK..»‘}S e)‘bj.:.«ja ‘&_»vl.l

ovy

Slaadlie » J5e Jalse op Fege 3 (S ST ola
Fuetal (2003) isss mbs sy ALS iy
S slge (S gl pize slad o 5l S sl OLES 50
ol ST 3y 8B o rie S S 0555
el & ol OIS b gy A p il alS
IS 055 5 I nS 2 Gobne ssba S
Olgea glle obe ol S 0,18 o 56 S
Sbt kS g 5 2551 Sl SIS Gla el
Zajicova and Chuman, ) Wi e a5 s
ks b O Slap sy i (IS b (2019
5 AS iy ) cblis (alS ml ol
Ol ool el S5 e Julgs cppns
sl ALS el Ao Sl e e A S S s
s e Dlosenas Jlasl 5 alS 2l
S Sis 5 besy A4S 5 oS Cundy 3l AT
{(Arekhi et al., 2010) clgl » S50 Jas
el g o S e Sl SOl slaokilil
Loy YA JSsba .J\.Jda Sleda S Calj.?
Yoor BVer ol als 53 5 5i8 e sla K
Jdae o cl edd sdiy AL S8 Lo
5 03g ol el ulide Ll 51 ols) >
lael bl s bl B 51 el a3 50
2016; ) bl
S ;w3 (Bakhshande Navroud et al., 2017
— IR s SR el e 3 G D el
— ot e 558 et kS Ol S sl
S K fia oS ) Sk Gl s L
—p S SN 5 e Ol S
Sl 585 ey Ll ais K e
5 b Cou Sbtogla Shy (o il
Rl p S 5 B as b s T Blize (sl

A s o M e e Olsse b K

Haghshenas et al., £ls



290000 350000 410000 470000
1 I 1 1 1 L1
o @
4\ ) L
291000 298000 305000
r At 1 1 L s
[ g
3 S g
27 B =
(=3 (=3
=3 | o et
& &
A -

1 i £ Ls
g LS ¥ ¥
=3 i=3
=3 =3
o of

o A L 5 <

& E

z 2

3 —
=3 (=3
=2 -2
=3 T T T T T T T
2 290000 350000 410000 470000 F
A3 -

e

4 L2

g

2

T T T =

291000 208000 305000

o g adle gLl ae Cuad g —) SO
Figure 1. The geographical location of study area
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Table 1. Properties of tree type in the study area
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Table 2. The result of correlation between environmental factors and CCA axes
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Table 3. Analysis of variance of soil physical and chemical properties in tree types
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Table 4. Comparing soil physical and chemical properties (Mean + standard error) in tree types. Five
tree types: Pure Fagus orientalis (F), Mixed Fagus orientalis-Acer velutinum (FA), Mixed Carpinus
betulus-Fagus orientalis with Alnus subcordata (CF), Mixed Fagus orientalis-Carpinus betulus
(FR1), Mixed Fagus orientalis-Acer cappadocicum (FR2).

S sy

Skl

) Sk sl S
Tree Types soll Soil properties
FR2 CF F FR1 FA horizon prop
1104003  115+0/02¢  1.15+0.01° 1.15 +0.03° 1.22 +0.03 A Py p o
o 5) oAb
1.17+0.04%  1.14+0/04 1.26 +0.03° 1.19 +0.03% 1.29 +0.04 B 2SS
(S e Sl
1.14+002°  1.12+0/02° 1.27 +0.02¢ 1.17 +0.02° 1.25+0.03° Js Bulk Density
(g/cm3)
2144+183° 3679+693% 41.88+634% 30524587 2951 +567 A
(M)é) o
2426+305° 3730 +251°  4848+483%  40.14+10.76® 3515+ 551%c B
Clay (%)
2286+176° 3755+4.43"  4518+393%  3533+6.00% 3233+ 3.89 Js
3171+154° 2400+3.87%° 2545+453% 2966 +3.22° 24.09 + 2.412 A
2658+3.47%  2326+233%  2877+255°  33.91+9.05° 24.21 +2.85° B (42)2) e
Silt (%
33.03+3.17%°  2363+213° 271042640  27.78+220® 26374261 Js (%)
4240 +475°  3920+847°  3434+917°  39.82 +3.73° 41.95 + 6.26° A .
4579+418% 5643+3347  2108+3.33°  33.94+785°  40.63+595% B (Ao )3) o
4410+310° 47.82+516° 27.71+506°  36.88+4.21% 41.28 +4.19° Js Sand (%)
28.40+1.90"  2859+465°  33.42+215%  37/97 + 4/812 32.58 £2.13% A glal b,
3278+ 1.49%  3091+4250 36.45+237% 4047 +4.41°F 3248 +2.36® B (42,5)
Saturated
b b ab a b
3059+ 1/28°  29.75+2/99°  34.93+ 159 39.22 +3.10 32.53 + 1.54 Js moisture (%)
44514073 3637+6.75°  4505+2443  43.00 + 2443 41.43 +1.90° A
4184+159°  4191+148 43214259  43.18 +0.75° 37.90 + 1.822 B (o)) Jolss
i 0,
4317+091°  3914+339°  4413+172¢  4314+120°  39.66+1.34% Js Porosity (%)

el 000 dl.a.b—l C]ﬁ»ﬂ)) d)\}bf'au o] s OLES Q}L&L.A \ij
The different letters indicate significant difference in 0.05 level
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Continued table 4.

¥ s el

S sl

Sk sl

I Sl sl S5
Tree Types Soi . .
FR2 CF F FR1 FA horizon SN Properties
576+0.11°  571+027%° 539 +0.23% 6.58 + 0.22% 5.99 + 0.120¢ A
6.05 +0.162 6.00 £ 0.512 5.98 + 0.462 6.87 +£0.262 6.39 +0.142 B el
5.90 + 0.10° 6.35 + 0.302 6.18 £ 0.25b 6.72 +0.25° 6.19 +0.10P ‘}5 pH
3.83+£0.162 2.64 +0.30% 3.05 + 0.502 2.15 +0.59P 2.70 + 0.40%° A (ds3) vj oS
229+052¢  1.02+0.38 1.77 +0.37 151 +0.49° 1.71+0.37° B .
Organic Carbon
3.06 £0.322 1.83 +0.35° 2.41 +0.35% 1.83+0.37° 2.21 +0.292 JS (%)
30.37 + 0.962 23.25 +1.812 23.67 +4.19% 15.57 +2.37° 21.61 + 3.30% A Bl ‘-}Jb S
2SSk
18.15+347%°  1187+253%  1483+210°  14.35+4.85° 15.01 + 2.67° B j
(p S5k
. " " . 0 Available
24.26 +2.29 17.56 +£2.40 19.25 + 2.60 14.96 + 2.55 18.31+2.21 Js phosphorus
(mg/kg)
361+0.16°  242+030%  204+048® 205054 2.71+0.53% A P ey
2SSk
2.15 + 0.492 1.26 +0.372 1.56 +0.382 0.98 +0.202 1.80 + 0.452 B B
(pS5ks
Exchangeable
288+030°  184+020%  225+035%  151+0.32 2.25 + 0.35% Js potassium
(mg/kg)
1298.74 + 701.25 + 1469.44 + 593.77 + 875.65 + A S s
583.65% 246.99b¢ 765.362 292.54¢ 313.872c ’ o
144319 + 862.65 + 1286.37 + 77752 + 1030.40 + OS2 0,550
1013.062 692.062 826.842 582.092 412,782
Carbon
1366.46 + 781.95 + 1368.90 + 685.64 + 944.02 + I sequestration
798.358 469,520 796.05 437.31° 363.32% (kg/ha)
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.(Samadi Khanghah et al., 2020)

el /00 Jloz| C]a—w BL) L;J\QL;.\M | oy OLES Q}Lﬁ.‘u J}f-
The different letters indicate significant difference in 0.05 level
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Abstract

Background and objectives: Classification of forest sites is one of the most basic tasks for optimal
forest management, which has practical and long-term concepts, such as regulating the structure of
forests, increasing forest productivity, selecting fast-growing species suitable for afforestation,
afforestation. The most productive methods are increasing the yield of wood to facilitate the relationship
between supply and demand, revitalizing forests, increasing access to forest resources, and also fulfilling
the ecological function of forests. In recent years, the use of different factors to classify habitats has
become more and more widespread. This research aims to investigate the changes of the most important
soil characteristics in beech habitats in Nav-e-Islam region.

Methodology: This study was carried out in the series 3 Nav Asalem and in parcels 318, 320, 336 and
350. The desired parcels are located at two heights of 1100 and 1700. Parcel 320 was considered as a
control parcel. In order to investigate and determine the types of trees in the surveyed parcels, 84 square
samples with dimensions of 20 x 20 meters were taken randomly with a statistical grid of 200 x 150
meters. In each sample plot, in addition to recording the characteristics of slope, aspect and height above
sea level, the variables of species type, height and diameter at the breast height of all tree species were
taken. Then, the tree types of the target samples were determined using two-way analysis of indicator
species (TWINSPAN). To determine the location of the soil profiles, a map of the shape of the land was
prepared and considering the variety of habitat features and the area of the shape of the land, 35 sample
plots were determined in homogeneous units, and the profiles were dug in these units and soil samples
were taken. The soils were collected from horizons A and B. After digging each profile in the desired
types, the vertical section of each profile was divided into different parts based on distinguishing features
such as color, texture or soil structure. The preliminary analysis of soil profiles was done in nature and
then soil samples were taken from each of the separated horizons A and B and transferred to the
laboratory. Then, in a dry laboratory environment, after pounding, it was passed through a 2 mm sieve
and the most important characteristics of the soil were investigated. To investigate the relationship
between soil characteristics and tree types, conventional comparative analysis (CCA), one-way analysis
of variance (ANOVA) and Duncan's test were used.

Results: Based on the results of the TWINSPAN analysis, the area is divided into five types of trees,
including pure Fagus (F), mixed Fagus —Acer velutinum (FA), mixed Carpinus-Fagus followed Alnus
(CF), mixed Fagus-Carpinus (FR1) and mixed Fagus-Acer cappadocium (FR2) was classified. Based
on the ranking results, clay percentage, carbon deposition and height above sea level in A horizon have
a significant correlation with the positive direction of the first region, and organic carbon, accessible
phosphorus and exchangeable potassium and carbon deposition have a correlation with the negative
direction of the second region. It showed significant. In B horizon, the percentage of sand and height
above sea level showed a significant correlation with the positive direction of the first axis and the
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percentage of clay, carbon, accessible phosphorus, exchangeable potassium and carbon deposition with
the negative direction of the second factor. All five tree types were affected by altitude and clay
percentage in A horizon. But (F), (FR2) and (FR1) were affected by clay percentage in B horizon and
carbon deposition in both horizons and potassium in A horizon. (FR1), (FR2) and (FA) were influenced
by the percentage of sand in both horizons and accessible phosphorus and exchangeable potassium in
both horizons. The results of analysis of variance of physical and chemical properties of soil in tree types
showed that there is a significant difference between bulk density, percentage of clay, percentage of
sand, base saturation, acidity, organic carbon, accessible phosphorus, exchangeable potassium and so
on. There is carbon sequestration among the tree types, no significant difference was observed between
the characteristics of silt percentage and porosity percentage among the tree types. Also, the results
showed that there is a significant difference between the percentage of organic carbon, exchangeable
phosphorus and available potassium in two soil horizons, while there is a significant difference between
the differences related to appearance, percentage of clay, percentage of silt, percentage of sand,
percentage There is no saturation, porosity percentage, acidity and carbon deposition in two soil
horizons.

Conclusion: The variety of topographical conditions in the forests of northern Iran and in the studied
area is the cause of many changes in plant types and soil characteristics. According to the results of this
research, in the types where the beech species is more dominant, the soil conditions are not very suitable,
and the mixed types of beech are settled in the habitats with more slope and lower altitude, and the
shallowness of the soil and Lack of nutrients is one of the main conditions of the soils of these habitats.
The presence of different types in the forest is the result of the interaction of many factors, and it has
been shown in this research that soil is one of the most important environmental conditions, and its
significant relationship with tree types has been confirmed. Therefore, soil can be used as a suitable
indicator to distinguish forest types.
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