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Figure 1. Study area map (Dinarkouh protected area)
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Table 1. Variables used for modeling

&g s T s &
Type Abbreviations Description Unit Source
Biol Nl gles :Sle s Kl a3
Annual mean temperature °C
Bio2 &l Lgli:; 2als Q:QL:‘ J\;J:}L.e a5
Mean diurnal range °C
RSl . Jbe 53! A=l 054  www.worldclim2.org
DT Bio3 . . .
Bioclimatic Isothermality Unitless (Ficketal., 2017)
5 sl d=lg Ogs
Bio4 sl 7o
Temperature seasonality Unitless
Bio5 e ole o 20 S Los Sl 318 Bl a5
io
Max temperature for warmest month °C

ARRY%
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Comtined table 1.

& ba e Al &
Type Abbreviations Description Unit Source
. Jl ole R FS e e JﬁU} A‘deﬂ“ s
Bio6 Min temperature for oc
coldest month
SUL gles aals _ .
. 3l S Sl 4 s
Bio7 Temperature annual oc
range
o Fsh e sl Sk
15 sl
Bio8 o R
Mean temperature of C
wettest quarter
A oSSl gles L,:{,L:A
Bio9 b 35 < e
Mean temperature of C
driest quarter
e S sles S0k
15 sl
Biol0 b A
Mean temperature of C
warmest quarter
i slos S5l
15 sl
Bioll sl od s
Mean temperature of C
ol coldest quarter www.worldclim2.org
Bioclimatic Biol2 sUle 5oL e ke (Fick etal., 2017)
Annual precipitation mm
ol e S Sk
. Sk
Biol3 Precipitation of o
wettest month
ol (S ok ;
Biol4 ipitati i A
10 Precipitation of driest
mm
month
. Ak A=l Ok
Biol5 Precipitation .
. Unitless
seasonality
b aw o SO 5L
- v ke
Biol6 Precipitation of
mm
wettest quarter
aale a o S S 20k }
Biol7 ipitati i A
10 Precipitation of driest
mm
quarter
b dw e S 550
Biol8 Raviniote A
10 Precipitation of
mm
warmest quarter
aale dw op o 0L
. S s
Biol9 Precipitation of
mm

coldest quarter

A
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Comtined table 1.

iy )L~AJ.>'\
Type Abbreviations

Description

Unit

&
Source

Bio6

Jlaole o 53 o bes JB\J}
Min temperature for
coldest month

°C

Bio7

SUL gles aals

Temperature annual
range

°C

Bio8

o ip sk e gl Sl
ole

Mean temperature of
wettest quarter

°C

Bio9

A oSSl gles L,:{,L:A
wale

Mean temperature of
driest quarter

°C

Biol0

e S sles S0k
aale

Mean temperature of
warmest quarter

°C

Bioll

el

a3 gles J:ill.:ﬂ
aale

Mean temperature of
coldest quarter

°C

Bioclimatic Bio12

Sl ok
Annual precipitation

Mm

Biol3

ol e S Sk
Precipitation of
wettest month

Mm

Biol4

ol (S ok

Precipitation of driest
month

Mm

Biol5

b ok
Precipitation
seasonality

Unitless

Biol6

wle av p Sosb e 2L
Precipitation of
wettest quarter

Mm

Biol7

Precipitation of driest
quarter

Mm

Biol8

anls 4w u’lJ:'(’J§ AJZJL-
Precipitation of
warmest quarter

Mm

Biol9

aale dw op o 0L
Precipitation of
coldest quarter

Mm

www.worldclim2.org
(Fick et al., 2017)
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Comtined table 1.

& ba e s e
Type Abbreviations Description Unit Source
sLP - e
Slope Percentage
PS5 ASP S 4
Topography Aspect Degree
DEM al -
Elevation Meter
S e
Shedy s SRAD Sl AL
Solar Solar Radiation
Radiation
Sk SOIL St oIS
Soil Types of soil Class DOE, 2018,
S akobs FRWMO, 2010
sl DISR e ~
Distance of Distance of roads Meter
rivers
A iy NDVI
NDVI
L,y 3l sl DISV Lal=sy, 3l alols e
Distance of Distance of rivers Meter
Village
G s GEO ot e -
Geology Geology Class

L i 51 S S a Y ol el
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Average Sensitivity vs. 1 - Specificity for Quercus
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Figure 2. ROC curve calculated by MaxEnt model
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Table 2. Percent of contribution of variables in the model
oS Hlin Loy P CSHlhs Aoy e ol
Percent of Conribution Variable name Percent of Conribution Variable name
Ll el s !
14 o 6.33 G
Geology Elevation
1.4 Sl syl 20.3 _ _
rIR Distance from village
Bio2 Biol
1.3 Wl3ss slos auls Sl 14.2 Sl sles 5 Sils
Sty 5 dsls Biol7
1.2 _ _ 8.7 e 5 5L
Distance from River o7 oo
S U e o
0.9 - 6.2 o
. Solar Radation :
Land cover
- Skl
0.4 i 4.1 . &
Aspect Soil type
s Biol6
0.4 t 3.1 . N
S|0pe wnle Lﬁj"u}bf U")tf
0 A by parle 7 Bio7
' Sl cles auls
NDVI T S

AR
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Jackknife of AUC for Quercus
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Figure 3. Relative variable importance based on jackknife
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Figure 4. Response curve of Iranian oak to environmental variables in the study area
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Figure 6. Final suitability map of Quercus branti
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Abstract

Understanding the dynamics and spatial distribution of plant species is an important strategy to
conserve biodiversity. Modeling the distribution of plant species is one of the important methods in
this field, which uses appropriate indicators to identify the relationships of different environmental
variables and evaluate the habitat suitability for a species. In this study, in order to identify suitable
areas for the presence of Iranian oak, which is one of the most important tree species in the Zagros
forests in Iran, the model of maximum entropy (MaxEnt) was used. 16 environmental variables
including topographic, climatic, and soil variables were used as independent variables and occurrences
of Iranian oak were used as response variables. In order to evaluate the model, the area under the curve
(AUC) was used. Jackknife method was used to determine and evaluate the importance of
environmental variables. The results of this study showed that the MaxEnt model had a high efficiency
with AUC: 0.98 and the mean annual temperature, elevation, and precipitation in the wettest quarter
are more important. In addition, aspect and NDVI were the least important in model construction. In
this study, the suitability map of Iranian oak in the study area was prepared, which can be a reliable
source for managers in planning to protect and rehabilitate deforested forests in the study area.

Keywords: Geographical Distribution, Jackknife, Dinarkouh, Ecological niche.
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Table 1. Means + Standard error of the soil particle distribution, pH and CaCQs in different land uses

and depths

(oys) Sal - Sl sty (Aoys) che (Ao)d) (i (do33) o) s2bl 8 Ges

CaCO3 (%) pH Silt (%) Sand (%) Clay (%) Land use Depth
15:034a  6.23+0.12a 38.74+2.38a 149 +12.82  283a+48.43 0-10
16:032a  6.54%0.15b 4147+1.99a 2,150 +25.79  2.24b+32.73 . 10-20
17+045a  7.01+0.15bc  40.36+1.82a 2.09c +31.36 0.85bc28.27 A 20-30
15:046a  7.040.150d 37.63:104a 176023754 1.37cs2agy | ogusorientalis Lipsky o0
1670232  6.78+0.14d 30.43:135b 1.26a+4757  0.61c+21.99 40-50
267+037a  645:007a 39.12+2.91a 122c+12.06 3.14a+48.82 0-10
18:053  6.53+0.14a 42.75:2.53a 158042170 2.55b +35.54 . 10-20
216+0.62a  6.68+0.15a 42924279  3.63a:34.25  1.08c +22.82 = 20-30
145:034a  6.674014a  39.08+3.07a 358a£3774  09cezai7 | axinusexcelsior L. 30-40
125+03a  6.71#0.06a  37.06+2.32a  2.60a+41.13  0.89¢+21.80 40-50
18:057a  6.38+011b 455017la 267c+21.76 1.03a+32.73 0-10
0.85:0.3a  6.62+0.18ab 43.42+2.03a 3.18bc+28.81  1.45b+27.75 10-20
1750.38a  6.63+0.14ab 37.66+2.94ab 3.62ab+37.14 0.77bc+25.19 o 20-30
08550524 76002  33701297b 310224239 108cdezz3z | Muse nigraAmold 30-40
175+0.37a  6.94+01a  31.50+2.50b  3.19a+47.60  20.89:0.83d 40-50
19+048c  6.05:02a  3455+306a 2.230+2589  3.85a+39.54 0-10
365:113c  6.56+0.0la 32.49+2.07a  3.38a+30.54  3.45a+27.96 | 10-20
85+493c  6.38+008a 33.35+303a  1.66a+40.01  2.50a+26.62 a3 20-30
22645980  6.43+0.19a  29.4+390a  107a+3344 4.67a+37.14 Destructed forest 30-40

43656222 659+015a 28.92+465a 125ab+31.93  4.68a+39.14 40-50

\Y'F
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Continued table 1.

(hoy3) Sl S 281y (doys) Sl (do)d) i (do)d) oy B Gos

CaCO3 (%) pH Silt (%) Sand (%) Clay (%) Land use Depth
2.65+0.3b 6.04+0.09b  40.53+1.22a  1.93a+32.92  1.65a +26.54 0-10
25+0.81b  6.53+0.09a 42.89+1.58a  1.74a+34.74  0.94a+22.36 _ 10-20
2.35+0.47b 6.48+0.18a  36.81+2.87a  2.17a+41.08  1.03a+22.10 $3218 20-30
3.65£09b  6.47+0.09a 38.95+1.21a  2.38a+38.14  1.5a+22.90 Arable land 30-40
8.15+1.47a 6.58+0.08a  40.56x1.71a  3.98a+32.84 2.57a +26.58 40-50

! LSJ.QJ:‘*" | rJ& slaasolis MLJ.A \—;jﬁ E) 6)\3‘51.&« ] sas OLES J,N Q)u;» \J)JP-

The different letters indicate significant difference and the same letters indicate non-significant difference

Slasls lab s o Sle 5 IS 055,20 S 1 S 5 ol Ll s ol 08 (S Gas =Y s
Table 2. The effect of soil depth, land use and their interaction on soil organic carbon, total nitrogen
and geometric mean diameter

i e
Sig. F df Sy -
Characteristic Factor
1.
p<0.01 115.369 4 < . o
Organic carbon
I Sl
p<0.01 132.232 4 S i
Total nitrogen Soil depth
IS Ls a Sl
p<0.01 6.423 4 S e 5
Geometric mean diameter
7.
p<0.01 6.128 4 S _ o
Organic carbon
055 S5 S
p<0.01 11.176 4 S5 00 St
Total nitrogen Land use
ISl i s Sl
0.923" 0.226 4 S e 5
Geometric mean diameter
1.
p<0.01 2.443 16 < . o
Organic carbon
p<0.01 6.636 16 Fohas 2l 58S G
Total nitrogen Soil depth xLand use
IS Ls a Sl
p<0.05 1771 16 S S s L

Geometric mean diameter

ns: non-significant difference
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Figure 1. Mean comparison of organic carbon in different depths of soil at the studied land uses
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Figure 2. Mean comparison of total nitrogen in different depths of soil at the studied land uses
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Figure 5. Mean comparison of geometric mean diameter at different soil depths
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Figure 6. The linear relationship between aggregate stability index and organic carbon, sand percent
and soil reaction (pH)
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Continued figure 6.

Table 3. Pearson correlation coefficients (r) of soil properties in the studied land uses

) ol s Sl Sk sty S5O0 S enss o

_ o o
o (aoypy SO ) o)l e ey
reaction Total Organic .
Geometric Cacos (pH) . b Silt Sand Clay
) o nitrogen carbon Y o y
mean diameter (%) (%) (%) (%) (%) (%)
(mm)
1 (M)J) B8]
Clay (%)
1 -0.377° (he02) o
Sand (%)
sk (J““’J>> C’J‘:"”
1 -0.853 -0.162 .
Silt (%)
(M)J) L;T d")s
(%)
(Ae)3) IS 0552
(%)
Sl xSl
1 -0.365 -0.401™ 0228 0079 0279  Sgij| reaction
(pH)
* *k *k (MJJ) S\AT
1 -0.429 -0.061 0.028 -0.615 -0.373 0.897
Cacos (%)
b (in Sl
o o) il
1 0.179 -0.383" 0.133 0.378" 0.320 -0.432" 0.249 Geometric
mean diameter
(mm)
(p<0.01) :**
(p<0.05) :*
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Abstract

The present study was conducted for investigation the trend of soil carbon, total nitrogen and soil
aggregate stability changes with increasing depth under different land uses in Alandan area—Sari. The
soil samples were taken from soil depths 0-10, 10-20, 20-30, 30-40, 40-50 cm using coring (8 cm
diameter) and auger method in each site systematic randomly (n=6). The soil texture, soil pH, the
percentage of CaCOs, organic carbon, total nitrogen and geometric mean diameter (soil aggregate
stability index) was measured in the laboratory. The result showed that, soil carbon and nitrogen were
significantly (p<0.05) affected by soil depth and land use change. However, the geometric mean
diameter was only affected by soil depth. The compared means showed that, the amount of carbon,
nitrogen and soil aggregate stability index is significantly reduced with increasing soil depth. In the
surface soil layers, the highest carbon (4.6%) and nitrogen (0.31%) were found in ash plantation and
theirs lowest (2.5 % and 0.15% respectively) were observed in pine plantation. Also, soil organic
carbon is significantly (p<0.05) increased with increasing geometric mean diameter.

Keywords: Alandan, Stability aggregate, Plantation, Soil depth, Organic matter.
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Table 2. Frequency and average diameter of species trees in different sample plots
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Plot-5 Plot-4 Plot-3 Plot-2 Plot-1 Tree species
5 Sl 5 Sl 5 Sl 5 Sl 5 ol Y
JJ‘;/IJS” Sl JJ‘;AU"” : Slsl JJ‘;AUS‘ sl JJ‘I:/IJK‘ Slsl JTAJ“Q Sl ;“)_6 ols b
iean Abundance Viean Abundance Viean Abundance Mean Abundance Viean Abundance erstan Scientific name
diameter diameter diameter diameter diameter name
26.57¢ 7a 37.7a 7a 34 3b . - 34.16b 6a* Jopn ACET Cagf’e%doc'cum
23c 6b 52.5a 6b 43b 9a ; ; - ; ol Acer velutinum
Bioss.
" Alnus subcordata
21. 1 - - - - 4 4 K
8b 5a 5¢c 5a 9a a ¥ C.A. Mey.
- . 11.8a 5a 13.2a 5a ; ; - ; NI Buxus hyrcana
Pajark.
39.8b 10c 15.58d 12¢ 38.22c 66a 54.23a 34b 41.9b 30b S Carpinus betulus L.
51.66a 6¢c 20.88b 9b 23.22b 9b 22.62b 35a 22.75b 8b S Diospyrus lotus L.
i i 29 ) i i i i i i BT Albizzia julibrissin
Durraz..
34.16b 6a 42.66a 3b 15d 1c 22.4¢ 5a 31b 1c S G'ed'tgzsf%p'ca
Quercus
38.33b 3b - - 24c 2b 83.4a 5a 13.33 6a 5ledds castaneifolia C.A.
Mey
25.16a 180d 19.33b 383b 22.06a 214¢ 26a 234¢ 23.24a 457a s Parrotia persica
C.A. Mey
24b 8¢ - ; 23.280 20b 36.32a 3la 37,53 2d ) Petrocarya
fraxinifolia (Lam.)
18 2 - - - - - - - - Ao Do 55 Morus alba L.
11 3 - - - - - - - - gresl Ficus carica L.
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Table 3. List of plant species identified in the study area habitat

::i Js oSy o3l 5l PREE PRI olas
s S 2Bl Family Scientific Name Persian Name  Number
o 5 Hem ES Aquifoliaceae llex spinigera Loes. o 1
o Ph ES Araliaceae Hedera pastuchovii Woron. Ex gyl )
Grossh.

S50l Hem PL Aspleniaceae Asplenium sgc:)lgsendrium L) 2l S5 3
S50l G PL Aspleniaceae Asplenium adiantum nigrum L. 5355 #L - 4
) 5 Thr PL Asteraceae Carpesium cernuum L. 0535 weals 5
4 5 Hem PL Asteraceae Sigesbeckia orientalis L. - 6
4 5 Hem ES Brassicaceae Cardamin impatiens L. SHL S35 7
4 5 Hem ESI\-/:T' Caprifoliaceae Sambucus ebulus L. sl 8
4 5 Thr Cos Caryophylaceae Stellaria media Cirillo. ©old ile 9
o 5 Thr PL Caryophylaceae Moehringia trinervia Clairv - 10
s G ES'\'/:T' Convolvulaceae Calystegia sylvestris Wild. el Ak 11
o S Hem ES'\'/:T' Cyperaceae Carex divolsa Stokes. Ko S8 12
o S Hem ES-M Cyperaceae Carex remota L. oS8 13
oSS Hem ES-IT Cyperaceae Carex strigosa L. oS8 14
oS Hem ES Cyperaceae Carex sylvatica Hodson. S 58 15
4 5 Ph ESI\'/:T' Dioscoreaceae Tamus communis L. s 16
sl olg Cos  Dennstaedtiaceae  Pteridium aqualinum (L.) Kuhn. slis e 17
sl olg G ES Dryopteridaceae Dryop'):tgsizra_lgfeizli(sirsls_owe) - 18
sl 0l¢ PL Dryopteridaceae Polysticun;ce;]coutlt«.aatum L) e e s 19
S5 olg G ES Dryopteridaceae Polysticum woronowii Fomin TS 20
o 5 Thr PL Euphorbiaceae Acalypha australis L. (o ko) ST 21
o 5 Hem ES Hypericacaceae Hypericum androsaemum L. el 22
o 5 G ES Lamiaceae CIinopogii:tr)r.l)ulgté(r:ok?um (M. p 35S 23
o 5 G ES Lamiaceae Lamium galeobdolon L. 35458 24
o 5 G ES Lamiaceae Scutellaria turnefortii Benth. S 25
o) S Hem ES Liliaceae Scilla persica. Hausskn Sl e 26
o 5 G PL Onagraceae Circaea lotetiana L. 3l e 27
o 5 G ES-IT  Orobanchaceae Orobanche sp. sl 28
o 5 Thr ES-IT Oxalidaceae Oxalis acetosella L. i ile 29
o) S Hem ES Poaceae Brachypodium silvaticum L. S e 30
s Hem PL Poaceae Microstegium vimineum (Trin.) sy ke 3

A. Camus.
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Continued table 3.

::i Js= oSy o3l 5l PREE PRI olas
s S 2Bl Family Scientific Name Persian Name  Number
o Hem ES'\-/IlT- Poaceae Oplis(n;tsrggs F&J.néig;iyolius il 3
o S Hem ES-IT Poaceae Poa nemoralis L. S o 33
o 5 Hem ES-IT Polygonaceae Polygonum hydropiper L. ol Jabs 34
a3 ol G ES-M Polypodiaceae Polypodium interjectum Shivas. le 35
o 5 G ES Primulaceae Cyclamen coum Mill. oINS 36
sl 0l¢ G ES-M Pteridaceae Pteris cretica L. Slazy o 37
o 5 Hem ESI\-/:T' Rosaceae Geum urbanum L. S,k 38
4 5 Ph ES Rosaceae Rubus dolicocarpus Juz. Sl 39
4 5 Ph ES Rosaceae Rubus hyrcanus Juz. S Sl 40
o 5 Ph ES Rosaceae Rubus hyrtus Waldst & Kit. S S 41
o S Ph ES Ruscaceae Danae rasemosa L. S 42
o S Ph ES Ruscaceae Ruscus hyrcanus Woron. oA 43
o S Ph Cos Smilacaceae Smilax excelsa L. Sl 44
o 5 Hem ES Urticaceae Urtica dioica L. <5 45
4 5 Hem ES-IT Violaceae Viola alba Besser. ks Al 46
4 5 Hem ES-M Violaceae Viola odorata L. S aliy 47
4 5 Hem ES-IT Violaceae Viola sieheana W. Becker. Ay 48
sl 0l¢ Hem PL Woodsiaceae Athyrium filix- femina (L.) Roth. B 49
4 52 ES Ph Aceraceae Acer cappadocicum Gled. 13 50
o 5 ES Ph Aceraceae Acer velutinum Bioss. ol 51
s ES Ph Betulaceae Alnus subcordata C.A. Mey. Sl s 52
4 52 ES Ph Buxuaceae Buxus hyrcana Pajark. sl 53
o 5 ES Ph Corylaceae Carpinus betulus L. Sy 54
4 5 PL Ph Ebenaceae Diospyrus lotus L. S 2 55
o 5 ES Ph Fabaceae Albizzia julibrissin Durraz. ] 56
o 5 ES Ph Fabaceae Gleditsia caspica Dest. S 57
o 5 ES Ph Fagaceae Quercus castaneifolia C.A. Mey sl 58
4 52 ES Ph Hamamelidaceae Parrotia persica C.A. Mey skl 59
o 5 ES Ph Juglandaceae Petrocarya fraxinifolia (Lam.) S 60
o 5 PL Ph Moraceae Morus alba L. ke S5 61
o 5 IT-M Ph Moraceae Ficus carica L. Pl 62
o 5 ES Ph Oleaceae Fraxinus excelsior (Lam). S8 0L 63
o 5 ES Ph Rosaceae Crataegus microphylla C. Koch. Sy 64
<5 ESIT.M Ph Rosaceae Mespilus germanica L. g5 65

\OF
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Continued table 3.

~es S A A
e Jss Ay osl il PREE PRI oot
L S 2Bl Family Scientific Name Persian Name  Number
Al
J ES-IT- . :
D 92 M Ph Rosaceae Prunus spinosa Ledeb. oy 66
o 5 ES Ph Rosaceae Cerasus avium L. s oS 67
o 52 ES Ph Tiliaceae Tilia begonifolia Stev. BISON 68
o 5 ES Ph Ulmaceae Ulmus glabra Hudson. e 69
o 5 ES Ph Ulmaceae Ulmus minor Miller. sl 70
o 5 ES Ph Ulmaceae Zelkova carpinifolia (Pall) Dipp. si50 71
sla IS s s e ks 1y ades OlalS S sl S
ML CY) b S bld wiln 0BLS sess i & s S8 el ObLS auadd
V)M)J\'L(Th)u@tﬁ);)(ﬂ\.’;\a>M)> —%jjfbdb‘bdmw)fbjy%ﬁ)bf&;b
.(C)JK..Z)J.};).:(AJﬁ b%ﬁfﬁ;dm)(ajf\”\)mja\‘\‘l{(lz’h)u
i3 IS oy gl 3 (458 VA) Ao 5 YO L (He)
Th
Cry = Ph
%21 Ph
%44 m He
Cry
He mTh
%25

(ds 5

Figure 5. Percentage frequency of plant forms in the study area (Ph: Phanrophyte, Cry: Cryptophyte,
He: Hemicryptophyte, Th: Therophyte)
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Figure 6. Frequency of geographical distribution of plant species in the study area (ES: Europe-
Siberia, PL: Pluri-regional, IT: Iraniano-touranian, M: Mediterranean, COSm: cosmopolitan, SCOs
semi-cosmopolitan).
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Figure 7. Indices of diversity, richness and evenness of all species in the study area
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Abstract

The aim of this study was to identify the composition and diversity of plants in the Persian ironwood
habitat in the Chefrood forest in western Guilan province. For this purpose, five one-hectare sample
plots were randomly selected in less disturbed Parrotia persica stands. All tree and shrubs species
were identified in each sample plot. Also, 16 micro-sample plots of four-square meters in each sample
plot were executed by randomized systematic method and all herbaceous species were identified and
recorded. The life form of species was determined using the Rankier method, geographical distribution
of species was classified using Zohari method and total biodiversity was determined using Simpson
heterogeneity, Menhenick richness and Smith-Wilson evenness. The results of the study of habitat
vegetation showed 71 plant species belonging to 59 genera and 43 families. The family of Rosaceae
with eight species and Cyperaceae and Poaceae each with four species were the richest plant families
in this habitat. Phanrophytes with 44% and hemicryptophytes with 25% had the highest percentage of
biological form. In terms of geographical distribution, the highest frequency was obtained with 52%
related to Siberian European elements. Also, richness diversity and total element uniformity were
calculated to be 0.86, 1.08 and 0.65, respectively. According to the results of the present study, the
Persian Iron-wood habitat of West Guilan is one of the various Hyrcanian habitats.

Keywords: Plant diversity, geographical distribution, Persian ironwood habitat, Floristic form.
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Figure 1. Study area map (Zarin Abad area)
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Table 1. The richness, evenness and diversity indices

Equarion Reference Indices
IS gle
R=S Maguran, 1988 sl s
Species richness
p, =
. = — - \ <
' N Peet, 1974 ’f‘ N
' Pilou evenness
J= [—Z p, In(p, )/ InS
H :_Zi p; In(pi) Peet, 1974 ST
Shannon-wiener diversity
, O oo £ 55
A=1-3.p, Hill, 1973 Simpson diversity

N) ba S iy zb Ao fsazme 4 (ND) piaS iy zb dess S =Pi Lads S slaw=S
S: Number of species, Pi: The ratio of cover of species i (n;) to total cover of all species (N)
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Table 2. Floristic list and vegetation cover at different intervals of each edge effects

PLSTPREES ICCERPNES Ly andl> A 8 ailais
Rural road Forest road Village Recreatiolnal zone
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150
Tamus communis L. 0.67 - - - - - - - - - - - - - - -
Diospyros lotus L. - - - - - - - 3.33 0.67 - - - - - - -
Euphorbia amygdaloides L. - - - - - 167 167 1.67 - - - - - - - -
Quercus castaneifolia C.A.Mey. 30 30 4333 50 20 30 14 2333 833 10 15 20 26.67 46.67 48.33 38.33
Parrotia persica (DC.) C.A.Mey. 20 16.67 21.67 2167 15 20 1833 10 2333 45 5333 40 15 16.67 18.33 33.33
Mentha Pulegium L. 1.67 - - - 233 1.67 - - - - - - 0.67 - - -
Punica granatum L. 3.33 - - - - - - - - - - - - - - -
Oxalis acetosella L. - - - - - - - - 1.67 - - - - - - -
Brachypodium pinnatum (L.) P.Beauv. 11.67 12.67 2.67 - 833 067 6.67 1.67 20 433 6.67 - 46.67 1333 5 8.33
Avena sativa L. - - - - - - - - 5 - - - 8 - - -
Rumex acetosella L. 1 - - - 167 167 167 - 333 067 - - 1 1 2 3.33
Polygonum hyrcanicum Rech.fil. - - - - 3.33 5 - - - - - - - - - -
Paliurus spina-christi Mill. 1.67 - - - - - - - - - - - - - - -
Rubus hyrcanus Juz. 10.67 - - - 8.33 3 3.33 - 10 2333 10 - 3.33 - - -
Crataegus microphylla C.Koch 11.67 8 2 - 11.67 15 9 - 4 5 - - 6.67 - - -
Acer velutinum Boiss. - - - - 1.67 - 25 15 - - - - - - - -
Zelkova carpinifolia (Pall.) C.Koch 6.67 5 10 5 2 16.67 233 13.33 5 - - - 6.67 - 3 -
Urtica dioica L. - - - - - - - - 5 5 - - - - - -
Viola alba Besser - - - - - - - - - - - - 9.33 - - -
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Table 3. Comparison of Jaccard similarity index between different distances for the studied edge

effects
NIRE
Sig. = Distance
Slail
100-150 50-150 50-100 0-150 0-100 0-50
Edge effect
ls gy enle
0.008** 513 0.58+0.05a 0'366-'0'03 06+0.09a 0.25+0.04c 0'371;-'0'08 0'481;0'03 0 02
c ¢ a Rural road
< o>
0003 712 0.371;0.07 0.3030.06 0.53;0.05 0.36:;'0.04 0.6212)0.10 0.7740.08 4 S o3l
¢ c ¢ a Forest road
LTS
0.115ns 2.26 0.56+0.10a 0.45:0.15a 0.53+0.10a 0.13+0.03a 0.30+0.10a 0.45+0.14a
Village
A ke
031+0.02  0.30+0.02  0.27+0.04
0001 951 0.80+0.11a 091+0.09a 0.730.17a . A A Recreational
Zone

sl 5l Cilise oolsh s aged Oladad 2 g5 slaerls Olos slzdlt - Kle olie) slie aslis —F Js
OSs &le aslin 05031 5 43 b bl Joo elal 2 3550 Sl

Table 4. Comparison of biodiversity indices (mean values + standard error) of sample plots at different
distances from the studied edge effects based on one-way analysis of variance and Duncan test
ke ol

la sl lail=
- . o Sl B4
o,LIF Distance ndi Edae effect
E value 150 100 50 Zero naices ge etec
0.28" 0.56+0.11 0.62+0.01 0.72+0.06 0.56+0.25 _ OFe _@& )
Simpson diversity
BT
0.48"s 0.96+0.24 1.17+0.09 1.47+0.14 1.32+0.56 Shannon-wiener .
. . D o3l
diversity | road
. Rural roa
- ‘ .
1.82n 0.91+0.03 0.73+0.09 0.78+0.06 0.54+0.19 jl”‘” 5
Pilou evenness
16,8 gle
13.60™  3.00+0.57c 4.66+0.88bc  5.66+0.33b  8.66+0.66a ‘5“f’5 ¢
Richnes
B -
0407 0.7620.02 0.7620.05 0.79:0.04  0.81%0.04 o T
Simpson diversity
A 05l g gl
0.93ns 1.57+0.06 1.69+0.2 1.84+0.14 1.9+0.19 Shannon-wiener e
diversity S d
. Forest roa
- ‘ .
4.40" 0.85t0.01a  0.73+0.01b 0.71+0.02b  0.74+0.05b ’h S
Pilou evenness
16,8 gl
2557  566+066a  7.66:0.66a  9.00:0.66a  9.33+0.66a slss o

Richnes
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Continued table 4.

- st s L sl i
_ ) oL Slawsl= 5
osLiIF Distance ndi Edae effect
E value 150 100 50 Zero naices ge etec
1.10% 0.6+0.03 0.5120.2 0.66:0.1 0.8+0.03 S
Simpson diversity
Frs =0l g3
260"  1.03+0.06 140.37 1.34+0.26 1.84+0.13 Shannon-wiener g
diversity "”
. Village
.
073®  0.85+0.03 0.68+0.14 0.67+0.1 0.77+0.07 A S
Pilou evenness
R
716"  3.33+0.33b  433+0.88b  6.00+1.15ab  8.33+0.66 a sl ¢
Richnes
6.93%  058+002b  053:005b  051+0.08b  0.78+0.01a BeasasCal
Simpson diversity
S0 g3
21.26™  105+004b  0.98+0.09b  09+0.12b  1.74+0.06a Shannon-wiener i e
diversity Recreatiolnal
- " .
089  0.71+0.03 0.62+0.06 0.68+0.03 0.66+0.02 A S zone
Pilou evenness
RGP
3311  400:001b  4.33+0.33b  3.66+0.33b  8.66+0.66 a sl s
Richnes
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Figure 2. DCA Classification of rural road sample plots (Code 1: Zero - Code 2: 50 meters - Code 3:
100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.459 and 0.222,

respectively, and generally describes 49% (33% and 16%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 3. DCA Classification of forest road sample plots (Code 1: Zero - Code 2: 50 meters - Code 3:
100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.374 and 0.242,
respectively, and generally describes 40% (24% and 16%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 4. DCA Classification of forest village sample plots (Code 1: Zero - Code 2: 50 meters - Code
3: 100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.628 and 0.342,
respectively, and generally describes 43% (28% and 15%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Figure 5. DCA Classification of recreation area sample plots (Code 1: Zero - Code 2: 50 meters - Code
3: 100 meters - Code 4: 150 meters). The eigenvalues of the first two axes explain 0.570 and 0.273,

respectively, and generally describes 59% (40% and 19%, respectively) of the variance of the
vegetation composition changes of the sample plots.
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Abstract

One of the consequences of destruction and fragmentation of forest ecosystems in the north of Iran is
the creation of an edge effects and changes in the composition and biodiversity of the understory
cover. Therefore, the purpose of this study was to investigate the edge effects due to rural roads, forest
roads, rural development and recreational areas on the composition and biodiversity of understory
cover in the Zarin Abad forests of Sari City. In order to conduct this research, in each of the four
mentioned areas, three transects were considered in parallel with a distance of 100 meters. On each
transect at intervals of zero, 50, 100 and 150 meters, sample-parts of 400 square meters were landed
and in each sample plot, a list of all plant species and their abundance (percentage of canopy cover)
were recorded. The results showed that the sample plots in the distances of 50,100 and 150,100 had
higher Jaccard index and the 0,150 sample plots had lower Jaccard index. DCA analysis indicates that
the sample plots at zero and 150 m distance from the road were different from other distances. The
results of the present study showed that all the studied edge effects had significant effect on the
richness, diversity and composition of vegetation, which these effects increased with the distance from
the edges. Among the studied edge effects, the forest road had the least effect and the recreation area
had the most effect.

Keywords: Edge Effect, Recreational area, Vegetation similarity, Forest road.
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Figure 5. Compare means of the flavonoids of reddish black berry fruit between the studied genotypes
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Figure 6. Compare means of the Anthocyanin of reddish black berry fruit between the studied
genotypes
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Figure 7. Compare means of the Ascorbic acid (Vitamin C) of reddish black berry fruit between the
studied genotypes
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Figure 8. Compare means of the DPPH of reddish black berry fruit between the studied genotypes
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Figure 9. Compare means of the Peroxidase activity of reddish black berry fruit between the studied
genotypes
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Figure 10. Dendrogram of cluster analysis for 19 reddish black berry fruit genotypes of Arasbaran

region based on the studied traits
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Figure 10. Dendrogram of PCA for 19 reddish black berry fruit genotypes of Arasbaran region based
on the studied traits
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Abstract

Reddish black berry fruit has a high antioxidant capacity and Iran is one of the most important centers
of valuable plant diversity of this fruit. Therefore, in a study, the potential of this valuable medicinal
plant in breeding, morphological, phytochemical and genetic diversity in Arasbaran region was
investigated. The measured parameters included fruit morphological characteristics including fruit
length, fruit weight and phytochemical properties of fruit such as soluble solids, phenolic compounds,
flavonoids, anthocyanins, vitamin C, DPPH and peroxidase activity. The results of cluster analysis
showed that the collected genotypes were divided into four main groups. In the first group, 9
genotypes (R 1; 18; 6; 9; 15; 7; 8; 13; 12) were present. The genotypes of this group had many
similarities in terms of weight, fruit length and solids. In the second group, there were 3 genotypes (R
10; 3; 2) that were very similar in traits such as peroxidase and antioxidants. In the third group, 4
genotypes (R 14; 4; 17; 16) were present. The genotypes of this group were similar in phenol and
anthocyanin traits. In the fourth group are 3 genotypes (R5; 11; 19), which are very similar in traits
such as soluble solids and antioxidants, cluster analysis confirms the results.

Keywords: Antioxidant activity, Flavonoids, Phenolic compounds, Reddish black berry.
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Table 2. Cold temperature indicators revealing climate change

Index Description Unit
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Figure 3. Trend changes and significance of two consecutive days and two cold nights in Ardal
synoptic station
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Figure 8. Trend changes and significance of the frequency of cold nights in Lordegan synoptic station
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Figure 9. Trend changes and significance of the frequency of cold nights in Ardal synoptic station
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Figure 10. Trend changes and significance of the frequency of cold days in Lordegan synoptic station
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Figure 11. Trend changes and significance of the frequency of cold days in Ardal synoptic station
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Figure 12. Trend changes and significance of two-day cold period index in Lordegan synoptic station
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Figure 13. Trend changes and significance of two-day cold period index in Ardal synoptic station
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Figure 14. Changes in the trend and significance of the six-day cold period index in Lordegan synoptic
station
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Figure 15. Changes in the trend and significance of the six-day cold period index in Ardal synoptic
station
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Abstract

One of the assumptions raised about the phenomenon of forest decline is the change of climatic
indicators. In this study, in order to detect the occurrence of climate change in the ecosystem of Zagros
forests of Chaharmahal and Bakhtiari province, cold temperature indicators indicating climate change
have been used. Daily climatic data including precipitation, maximum temperature and minimum
temperature for the statistical period 1991-2019 were extracted at the nearest synoptic stations to the
Chego, Ghalesama, Rahimaabad, and Gelsefid deterioration monitoring sites. Before calculating the
indicators, daily input data were examined for quality and homogeneity and prepared in the desired
format to enter ClimPACT software. Among the global standard indicators detecting the occurrence of
climate change, cold temperature indicators; Two days and two nights consecutive cold, number of
frosty days, number of icy days, percentage of cold nights frequency, percentage of cold days
frequency, two-day cold period and 6-day cold period were extracted and analyzed. The results
showed that all cold indicators of climate change had a significant and decreasing trend and
experienced the largest decrease in the last decade, especially in 2017 and 2018. The percentage of
decrease in cold night temperature indices is more than daily cold temperature indices. Some
indicators in all deterioration monitoring sites, especially in the last decade, have been severely
reduced to some extent and will probably be unrepeatable in the future due to the continued increase in
temperature. Awareness and recognition of climate change in the Zagros Forest ecosystem based on
standard indicators can help manage forest conservation and restoration through climate change
adaptation methods.

Keywords: Climate adaptation, ClimPACT model, Forest conservation and restoration, Oak decline.
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Table 1. Analysis of variance of quantitative characteristic changes under management and elevation

factors
Sl Sl e e s g
Sig F Mean of Sum of df o
Source of variation
square squares
0.00** 11597 37391.83 37391.83 1 Main effect of
management
pavig) aib sl
0.00* 4771 15383.08 46149.26 3 Main effect of o gl i ) a3
elevation DBH (cm)
e ¢l Sl
0.00°* 1458 4702.25 14106.76 4 Jl s
Interaction
Uast
322.42 1369323.73 4247
Error

Sl ols me pde ™ 1o 53 A0 Oluabl a3 s e Sl T 53 A4 Oliabl e 3l pme sl T
=Significant difference at 99% confidence level, * Significant difference at 95% confidence level, ™ No significant difference
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Continued table 1.

Sl ke Sl §sazs

Sig F Mean of Sum of df &
Source of variation
square squares
Copde ool
0.00** 9636 1832855329 1832855329 1 Main effect of
management
Syl b Jol
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e gla I
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8077729097 4247
Error
o e ol S
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management
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15590 1746080 112
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Table 2. Comparison of means of quantitative indicators related to the main effects of management
factor using independent t-test (mean + standard error)

S e
Management e
Sig dals s lily pke Characteristic
Control Managed
(o le) deee ol a3
0/00°* 32.1140.48 25.93+0.32 ) e A 23

DBH (cm)

do 3 40 Oluabs! CE“‘ 03l e pl& # (s 55 44 Olibl C]aw 05l e ol ek
=Significant difference in 99% confidence level, * Significant difference in 95% confidence level
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Continued table 2.

o e
Management “atis
Sig Jals eIy ke Characteristic
Control Managed

- .'Lw . l M

0/00°* 1158.05:39.57 724.94:21.59 (g o) e Al ke e
Basal area (cm?)

s s |a5) |3
0/00 317.50+15.47 391.66+17.91 A2 2 2l L

Density (number per hectare)
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=Significant difference at 99% confidence level, * Significant difference at 95% confidence level
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Table 3. Comparison of the mean of quantitative indicators related to the main effects of elevation
factor using Duncan test

(o) o)l aids
Elevation classes (m) daseia
VO 5l i VO v Y v Yev oS Fov 5l xS Characteristic
More than 1500 1000-1500 600-1000 Less than 600
(o 5ls) e ol a3
33.872:0.62 30.860:0.54 26.53%0.59 24.7690.49 e
DBH (cm)
(oo yin 5l e s ke
1183.09%:46.04 991.510+37.74 858.96%51.75 704.14435.09 Gt o) el e e
Basal area (cm?)
(L ldx3) ST 5
306°:19.04 352.33%.20.41 366.33%0420.96 393.662+:33.934 e 52 3ls) S

Density (number per hectare)
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Different significant letters indicate a significant difference at the 95% confidence level
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Table 4. Comparison of quantitative indices of dbh and basal area at breast height classes of the two
managed and control areas using Duncan's test (mean + standard error)

(Gfﬂjﬂb)wﬂlﬁébbcb (o ls) ais pl gw)\@ aalais
Basal area (cm?) DBH (cm) Elevation Region
Sev ) 2
440.099:27.03 20.269+0.46 e
Less than 600
g c (N
567.439£37.53 23.27°£0.56 .
600-1000 s iy e
Y YT PN
912.02°+43.71 30.20°+0.68 Managed
1000-1500
Ore g
1078.19%459 66 31.88°+0.80 2
More than 1500
Sev )l 2
1089.78%°+73.35 31.34P+0.92 S
Less than 600
ab b Verv—San
1184.762099.37 30.18%4+1.07 .
600-1000 Jals
YQeve—Yeun
1068.78°°+60.97 31.41P+0.83 Control
1000-1500
Ore g
1338.46%:71.74 36.812+0.97 2

More than 1500

M))Qa QchbMﬁ)l;@MoijMAQLL_A;AuJJf

Different significant letters indicate a significant difference at the 95% confidence level
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Table 5. Percentage of quality characteristics of tree individuals in both managed and control areas

A5 LS e
Tree trunk quality Origin ailae
s & xS L g — Sl s & aljasla salhals Region
Chi? Fragile Moderate Good High Chi 2 Coppice  Seedling
oSl e
1.8 19.8 54.1 24.3 7.7 92.3
0.01%* 0.00%* Managed
Jals
24 22 55 20.5 10.5 89.5
Control

=Significant difference at 99% confidence level

YY¥

Ao 5 44 Ol CL,_., 35 s s ol



39 s slaJSir S g AT 5 oF Slogasr Sy p 0TS 0ged 12 b

B cushy (S s il 5y
S s pme b Al o 035 5 gl
2 oson o sbfele blae Gla il e
B ocosb, 5 S colis e, e el

213 Sl e J,:Sb CL..A

ap a by e bl s o 5 40 bl

bl @l S glaaasiin b 5 uSbols
Sl ol 1 F Jad 5y dald 5 sddCg e
—oasls 5l el s cu e Jole Lol la
Ll ol ol gme ol s 50 S sla
sbatld g5, LBl adb bl Lol gla

Table 6. Analysis of variance of changes in soil characteristics under management and elevation

factors
Sla e ke Slo e g i a
Sig F Mean of Sum of df e
Source of variation
square squares
o e ol S
management
Ls.o\.ﬁ.?)\ A_E..la dLAl J.'T\
0/00° 8.97 272,07 816.23 3 Main effect of (e33) )
elevation Clay (%)
. lize (gla jI
0.01° 4.03 122.23 366.7 3 Je sl
Interaction
ot
30.32 970.49 32
Error
Q,q_ﬁ.l.a L)uﬂ‘ Jj\
0.46 ™ 0.54 25.60 25.60 1 Main effect of
management
ol b Lol
0.18 ™ 1.72 80.60 241.80 3 Main effect of (_\ﬁo):) CA.L_H../
elevation Silt (%)
lize (gla jI
045™ 089 4173 12521 3 Sl st
Interaction
ot
46.66 1493.31 32
Error
S pde ool
0.49m 0.48 23.10 23.10 1 Main effect of
management
sl 4k Lol i
0.00** 7.71 364.82 1049.48 3 Main effect of (1o3) i
elevation Sand (%)
lize gla I
0.18 " 1.69 80.35 241.05 3 S s 7
Interaction
ot
47.30 1513.66 32
Error

Sl (5ol3 gme pde ™ 1o 3 A0 Sliabl e 53 Sl e S5l do ;3 A8 Dl e 3 ls pme sl
=Significant difference at 99% confidence level, * Significant difference at 95% confidence level, ™ No significant difference
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Continued table 6.
Sl 5k Sl g gens

i A
Sig F Mean of Sum of df —c
Source of variation
square squares
ke ol
0.77 " 0.080 0.009 0.009 1 Main effect of
management
ol b Lol
0.00%* 10.06 1.06 3.20 3 Main effect of e
elevation pH
lize gla I
0.64 ™ 0.56 0.06 0.17 3 J st
Interaction
Uast
0.10 3.40 32
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Table 7. Comparison of the mean of soil characteristics related to the main effects of elevation using
Duncan test

V0 5l 2l VO Y v Yeve$en Foe sl S R
More than Less than .
1500 1000-1500 600-1000 600 Characteristic
(Ao y3) B
19.36%0.91 227284321  12.72P+1.38  11.96P+1.34 o
Clay (%)
(Mo y3) o
49.80P+1.79 43.04°1.96  57.36%2.40  53.08%+2.62 o
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b a b b |
5.83%40.07 6.48%:0.13  575°%40.07  5.99%40.10 N
p
(x o ) ewd) | SO S ol
0.47°+0.05 08224007  048P+003  0.52°+0.03 A i) A
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(Ao ys) gLl I8 o
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Different significant letters indicate a significant difference at 95% confidence level
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Table 8. Comparison of clay, EC and SP indices in the elevation classes of the two managed and
control areas (mean + standard error)

(Ls)y) Culﬁq,..)b) Gy it jewd) Sl sl (s 33) ) el b adlaie
SP (%) EC (ds/m) Clay (%) Elevation class Region
Sav sl
67.40°°+2 58 0.56°+0.04 13.60°42.37 o s
Less than 600
be be bc IR AN
70°°+3.25 0.48°°+0.04 14.96"+2 24 .
600-1000 sy pke
(T TR AN
65.40°0+1.80 0.63"+0.04 17.36+3.45 Managed
1000-1500
VO r gl
68.40°°+2 61 0.53¢40.07 20°+1.28 S
More than 1500
Sav sl
66.20°°+2.63 0.47°°+0.06 10.32°+1.07 oA
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\On v—Yean
76°+4.92 1.012+0.04 28.08%4.49 Control
1000-1500
VO r gl ok
58.60%+4.79 0.40%40.07 18.72+1.37 S

More than 1500

Loy 40 Ol CEM): 030l me sl sias DL Cilises (g )1s e g >
Different significant letters indicate a significant difference in the 95% confidence level

S M2 ((C) wals 5 (M) sy ke aidais 4+ 5l 2a8) CL 5 M1
C3 5 M3¢((C) wals 5 (M) sl <o e aike 600-1000) C2
250) €42 5 M4 ((C) aals 5 (M) sl o sbe 4ilaie 1000-1500)

(C) wals 5 (M) ods o ke aidana \O++

($3154315) 88 (oS15) Den «(elais =la) G (4w )1 k3) DBH
CeitS) MQ (s oiS) GQ (Jle ouiS) HQ (3l34+L5) CS

80 »

(4 dead) P (5) SA () CL (cionss CoisS) FQ (o s
o 335 BD 5 (gldl IS b)) SP (S S0l yls) EC

(g2l

M1 and C1 (Less than 600 meter in managed region (M) and
control (C)), M2 and C2 (600-1000 in managed region (M)
and control (C)), M3 and C3 (1000-1500 in managed region
(M) and control (C)), M4 and C5 (More than 1500 meter in
managed region (M) and control (C)),

DBH (diameter at breast hieght), G (basal area at breast
height), Den (density), SS (seedling shoots), CS (coppice
shoots), HQ (high quality), GQ (good quality), MQ (medium
- - - - - - quality), FQ (fragile quality), CL (clay), SA (sand), Ph
0 40 80 (acidity), EC (Electrical conductivity), SP (saturation

Dy percentage) and BD (bulk density).

Axis 2

40 o

MLS:_} oJuiCA.:Ji.lﬂ Ajja.'.ﬁ_}b e soR 08 6LAUA>LZ(PCA) ‘ij‘ L;Lmujy “ 4.3;>=7— Y L}.i,&
Figure 2. Principal component analyses of studied characteristics between the two managed and
control areas
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Abstract

The main purpose of this study is to evaluate the effects of single-tree selection method on some
guantitative and qualitative characteristics of Shafarood forest ecosystems and compare these
indicators with control forest area in that area. Data collection was performed from four series (5, 8, 17
and 18) in four elevations of less than 600, 600 to 1000, 1000 to 1500 and more than 1500 meters. In
each series, one managed parcel and one control parcel were selected and, in each parcel, 15 sample
plots with an area of 1000 m? were conducted. Five samples from each parcel were randomly selected
and soil samples were taken. The results showed that the mean of both indices of diameter at breast
height and basal area in the control area (32.11 cm, 1158.05 cm?) was higher than the managed area
(25.93 cm, 724.94 cm?) and the density of trees in the management area (391/66) is more than the
control area (317/50). Also, the average diameter at breast height in the altitude above 1500 is higher
than the lower classes. It was observed that forest management by single selection method did not
have a significant effect on any of the studied soil indices but elevation factor has a significant effect
on all soil characteristics. The present study showed that conducting single-tree selection method
improved quantitative and qualitative characteristics of the forest stands.

Keywords: Control, Forest management, Elevation, Single-tree selection, Soil indices.
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