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Table 1. Specifications and image of the chipper
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Table 2. Timing results of recovery of apple trees pruning residues

(Lo)2) Ol (5 » adds) Ol S 2 sl
Time (%) Time (minutes per ton) Components of each cycle
LG Jas) i
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Collection and transfer of residues
aL<’I.w | sl
2.68 10 e
Deploymen
29.50 110 0252
Chipping
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11.48 428 S
Packaging
<L
3.05 114 Sk
Loading
b8 & Jlal
9.65 36 Transfer to
factory
5 b
5.84 2138 s
Technical delay
e
100 372.8 g ok
Total time
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Table 3. The amount of delays in each cycle of chipper in recovery of apple trees pruning residues

L=l IS ol e i b ey b
Total delay time Organizational delay ~ Personal delay ~ Technical delay Delays
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Table 4. Calculate the costs of chipping machine in recovery of apple trees pruning residues

(JL) aype Ciph gy Laay 5o
Cost (Rial) Type of cost Costs
ool pesle SOl
18621097 ' il _
Fixed Depreciation of machine
oo Lo
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Fixed Capital profit
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Fixed Insurance and tax
22110 I e R S i &
Total fixed cost during useful working hours
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Total fixed cost at scheduled hours
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Variable Repairs
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Variable Fuel
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Variable Tire and blade
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Variable Total current cost
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Table 5. Calculate the amount of production, cost and profit of recovery of apple trees pruning

residues
e olie A=l g YUV NP P
Numerical values Unit Production and cost
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45000 el o Jby 354 Lle Jom 4y
Rials per hour Cost of transporting to the depot
177692 b2 o o 28
Rials per hour System cost
197 S s A5l
Tons per hectare Production rate
0.153 el ys o5 B Ol U e A5 I
Tons per hour Chips production rate with delay
0.160 el 3 o 2B Ol O e W5l
Tons per hour Chips production rate without delay
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Table 6. Transport cost (cij) (Rials per ton) and the amount of chips from recovery of apple trees
pruning residues

ey Ol () Lais
5 o) ey ol el Destination (j)

(Il OSe) e (5 2 ) Cij Jorm o 5n
Amountof  Areaofapple oL s Lol oS oS RN Transport Cots(‘)tn():” (Rials per
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Table 7. Supply and demand restriction functions
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Restriction function Destination (j) Restriction function Origin ()
Ol 5k Ol
> Xil > 158069 Mazandaran >X1j < 18579/07 Tehran
S Ol
¥ Xi2 > 75000 Gilan 2X2j <20094 Zanjan
RNy J:;_aji
YXi3 > 100000 Golestan 2X3j <25152/96 Ardabil
Jﬁajl Olgaal
Y Xi4 > 50000 Ardabil Y X4j <49037/24 Efahan
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2.X6j =73569/65 East Azarbaijan
s Ol b3

Y X7j<120233/04 Western Azerbaijan

ool

¥X8j <59111/82 Fars
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Table 8. Optimal allocation of resources from recovery of apple trees pruning residues

() tais
Destination (j) (Dl 55 093) K)o 1 ie
ol S ) okts LS Oyl Amount of chips (Xij) (tons per year)
Kerman Ardabil Golestan Gilan Mazandaran
Ol
0 0 0 0 18579.07 Tehran
Ol
0 0 0 20094 0 .
Zanjan
J‘:’.’)‘
0 25152.69 0 0 0 Ardabil
Olgisl
0 0 23596.96 0 25440.28 Esfahan (i) e
oo Ol > Origin (i)
0 0 42291.96 0 0 .
Khorasan Razavi
S Ol 31
0 0 0 54906 18663.65 East Azarbaijan
s Ol 31
0 24847.04 0 0 95386 Western Azerbaijan
ool
25000 0 34111.08 0 0
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Table 9. Cost and total benefit of allocating resources from the recovery of apple trees pruning
residues (Billion rials)
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Abstract

In recent years, the general policy of Iran has been based on the decision to stop the exploitation of wood
from the north industrial forests. While the population is increasing, the demand for wood is increasing.
Therefore, it’s necessary to find alternative sources to supply raw materials for the wood industry. In
Iran, every year, a lot of wood waste is burned and wasted due to lack of development and promotion
of appropriate exploitation methods. In present study the exploitation and optimal allocation of wood
residues from pruning apple trees as raw material for the particle board industry has been investigated.
Exploitation was carried out in apple orchards of Damavand city with a chipper and transported to
factories by truck. Evaluations of the work process and the productivity and cost have been done with
continuous timing method and optimal allocation have been made with the linear programing model by
transportation method and simplex algorithm. The results showed that the longest recovery time of
residues is related to collection and transfer to the depot and chipping them, respectively and the
production of residues is 1.97 tons per hectare and the production of chips is 0.160 tons per hour. Also,
the optimal allocation of 400,000 tons of resources from the exploitation of pruning residues of apple
trees with a minimum cost of transportation (950 billion rials), while solving the problem of waste
disposal and reducing environmental pollution will bring an annual profit of about 450 billion rials for
the country and will be compensated part of the shortage of raw materials for the particle board industry.

Keywords: Continuous time study, Production rate, Minimum transport cost, linear programming model.
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Figure 1. Sampling grid in district one (harvested) and two (control) of Shast-Kalate forest, Gorgan
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Table 1. Forest stands characteristics in the studied area at 35 ha

Jals wﬁ& 0> 5
Control Harvested Stand
3 gao s
35 35 to
Plot number
La
175 175 (L) o
Area (ha)

G| M)b“‘\o CJGMJJ Mu}w;&; QJ):&:{)\J&A Qw‘bﬁ}aﬂﬁdu\bjm k_éjf

The different letters indicate significant difference between the harvested and control stands at 95% probability level.
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Continued table 1.

dals S 0345
Control Harvested Stand
137 1708 GLSa s slaws) VS\JJ
Density (n/ha)
33.42 30.2b Grastla) ams pl 2 k3 S0
Mean DBH (cm)
: Sl
19.54b 22 912 () o5 o) ok
Mean height (m)
LSCa s S j2e) Oles ke
204,782 207.98° (i 3 afin 20) D23 o (0
Mean tree volume (m®ha)
a g_,a.{a = | g..<...'l.‘> : /.LA
25 532 28.47¢ (i 3 i ) Sl o o5
Mean deadwood volume (m®/ha)
105,15 133.0° (‘)L&h BE slws) BEL s Lfl'l}”‘ ‘51&‘ L;Lh‘ujf (,Sl‘/_v"
Main species density (n/ha)
l6b 24a ()m BL b‘u\x.?) )‘)L,<.\i>' VS‘J;
Deadwood density (n/ha)
30 41.7 1
39 43.6 2 D Sis a8 s (L) Sl b
304 14 3 .
Deadw lity cl %
Y 57 2 eadwood quality class (%)

! .La)bqa C]aujé ML&J‘;.L;Q/\.» a:)l'o,ﬁjb‘;lm JW‘:}?)AMJQWQ}LLZA J)ﬁ-

The different letters indicate significant difference between the harvested and control stands at 95% probability level.
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Figure 3. Comparison of biomass in harvested and control forests (different letters indicate
significant difference at 95% probability level)
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Table 2. Biomass characteristics (Kg/ha) in the control and harvested stands

Harvested stand s b (eis csls ) 0 ST e s

Jals eéj; abj.?ia-w-ij
Loy 4/ 5 i Lo, Y75 64/ Lo, YO 5 .
22T 22 22 YI0 Sl s Control Stand Biomass
More than 9.6 percent 3.6-9.5 Percent Less than 3.5 percent
805-2030 820-1716 1140-1252 708-2122 o5 Y
1209.6+86.68 1223.3+77.08 1189.5+26.4 1206.9+78.33 :
litter fall
1639-73586 2788-81109 1199-16946 3107-72636 B
25052.6+5685.56 20346.5+5326.56 8948.8+3267.52 19154.4+2465.61 Deadwood
15940-60085 22342-61129 24168-67594 10730-60405 ol s
37036.9+2652.21 39721.5+3034.12 47030.6+10075.96 33374.2+2103.97 Trees
30389-101664 34441-109711 35561-85754 18144-110509 ESRTS
63299.3+5150.90 61291.3+4805.03 57168.9+12037.49 53735.5+3182.47 Aboveground
4170-12121 4658-12965 4791-10429 2644-13048 SR
7934.14572.37 7718.7+530.69 7238.6+1354.14 6859.5+357.77 Belowground
48246-122508 53622-105072 54219-77520 62016-184212 Sk JT e s
88676.2+4896.68 83934.6+4581.66 63412.9+5071.58 83449.1+3892.12 soc
109852-194676 114086-194859 94571-154856 95908-303841 Js
159909.6+6825.3 152944.7+5767.7 127820.3+12965.1 144043.9+6174.6 Total

ol e slzsl E L Kle ol 5 anels YU isu 03 53 laadl e 5l s, o 3

In each row of biomass attributes, up shows range and down shows mean + standard error.
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Abstract

The present study aims to evaluate the effect of single-tree selection harvest intensity on biomass of
hornbeam-Persian ironwood stand. For this purpose, information on all trees and dead trees were
collected in 70 half-hectare plots. The 35 sample plots were in single-tree selection stands with three
harvest intensities and the same sample plots were in control stand. Trees litter fall were measures from
September to February and the storage of soil organic carbon was determined through organic carbon
and bulk density. Then, tree biomass, litter biomass, dead tree biomass and total biomass were finally
calculated. The results showed with increasing the rate of harvest intensity up to 13.5% the total biomass
had rising trends, although harvest intensity had no significant effect on aboveground and belowground
biomass and soil organic carbon. The aboveground biomass was higher in single-tree selection stand
than control stand. The average of total biomass was 147 and 144 ton/ha in harvest and control
hornbeam-Persian ironwood stands respectively and harvesting increased two percent of mean total
biomass. The medium harvest intensity (3.6-9.5% of stand volume) was finally determined as
appropriate selective logging intensity. The correspondence of litter biomass and dead tree biomass as
bio indicator indicated that tree marking in the single-tree selection system was advisable.

Keywords: Biomass, Harvest, Litter, Dead tree, Selection system.
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Figure 1. Mean of species richness (A), Shannon wiener diversity (B), Evenness (C) and soil chemical
properties (nitrogen (D), organic carbon (E), Phosphorous (F), potassium (G), pH (H), soil moisture (1)
at different distances from edge based on Tukey test. Different letters show significant difference at
P=0.05.
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Between Groups
laes S 05 1S sl
28.48 85 2420.83 et 002 sles s
Within Groups Species richness
89 3841.12 F
Total
lacs S
0.00  14.28 0.77 4 3.08 2 o
Between Groups
aes S ¢ s Opls
0.05 85 4.59 et 002 T
Within Groups Shannon wiener
89 7.68 ¥
Total
laes S
000 1256 1.01 4 4.07 5 o
Between Groups
Las $ 0oy o g
0.08 85 6.8 et 002 S
Within Groups Evenness
89 10.95 &
Total
Laes S ¢ (Lo 3) Ofs
011  7.16 0.01 4 0.07 2 o s
Between Groups Nitrogen (%)
laes S ¢
0.003 85 0.23 et 002
Within Groups
89 0.30 &
Total
laos S - T,
012 1.09 1.23 4 4.84 o O“’_”)‘; o
Between Groups  Organic carbon (%)
laos S O,
0.63 85 54.11 et 002
Within Groups
89 58.96 ¥
Total
lacy S %y S L) i
000 434 732.39 4 2929.56 55 o P S ) A
Between Groups  Phosphorus (mg/kg)
Laos S O,y
168.52 85 14324.8 et 202
Within Groups
89 17254.37 ¥
Total
laes S s S L) il
007 651  75943.76 4 303775.3 2 o (55 2 £ ) et
Between Groups  Potassium (mg/kg)
laes S ¢
11567.02 85 990424.55 et 002
Within Groups
89 129419.6 ¥
Total
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Continued table 1.

Sol> s Sl (Sl 3Ty Sl psase
Sig Mean squares df Sum of squares
Loy S ¢
019 154 0.20 4 0.82 2 o pH
Between Groups
ey S ¢
0.13 85 11.35 et 0502
Within Groups
89 12.17 &
Total
laes S ¢ (Ao y3) S &y
006  3.89 43.76 4 171.04 2 o o) S b
Between Groups  Soil moisture (%)
ey S ¢
1097 85 932.61 et 0502
Within Groups
89 1104.64 &
Total
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Table 2. MEI and DEI of edge influence for species diversity indices and soil chemical properties

DEI(m) MEI
IS sbe
05  0.1685 sl s
Species richness
o ols
0.5  0.0629 R
Shannon wiener
- \ .
05  0.0574 SIS
Evenness
01025 04994 (7 2 pS k) Ao
Phosphorus (mg/kg)
3 3 N
01025 02274 [7FF 205k bk
Potassium (mg/kg)
7.
0to2s -0a508 oo
Organic carbon (%)
25 00243 (Ao 53) s
Moisture (%)
0 -0.139 (A253) 033 75
Nitrogen (%)
n.s -0.0095 pH

55 5 s (Harper et al., 2004) 5 sl 1Ko
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4 Sl e a5 35l S la s (g5l sas
2 Al S S olidad y wsl sl U s
L Ribeiro et al. (2019) s jass b oS J>-
St gdie 3150 5 (¢ ol il 5l alols 2l 53l
Gib pamen il alS ST e [ o
& y<lol> Laurance et al. (2006) sla jass
SR s 5l i ol gls K el 5 St
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il s Sk ol 5 o S Rl e
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L S s Kx 55 S sl e gl DEI
ol S S ol oS el e 00
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Ll Skt gl aze Lol s MEL asls
0355 S Sl s Suie (Lusby 5 el o0d)
Gk opde K olalas pl s g e PH
wils 5l il Lolss 55 St gla aze s s
Ay Ko s bl sa ol S
25 &b lais (Bunyanetal., 2012) aib glacil>
S ol Ko s 5l i gols pme ) sba 4l
Ol &S R Magnago et al. (2017) Cfl“ L
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Abstract

In order to introduce and application of DEI (Distance of Edge Influence) and MEI (Magnitude of Edge
Influence) indices to determine the distance of edge effect and intensity of the edge effect on herbaceous
species and soil chemical properties, three forest fragments (under 10 hectares) from oak forests of
Kermanshah province were selected with similar conditions in terms of slope, aspect and altitude. In
each fragment three transects were established from the edge to the forest interior. Measurements of
vegetation and soil variables were collected at 0 (edge), 25, 50, 100, 150 m along each transect. The
results showed that MEI index values were positive for soil variables (except nitrogen, organic carbon
and pH). The values of this index were also positive for species richness, Shannon-Wiener diversity and
Evenness. DEI index value was 25 m for soil variables (except pH) and 50 m for diversity indices. Soil
variables (except phosphorus) did not show significant differences at different distances from edge.
Also, changes in species richness and soil chemical properties were observed in 0-50 m from edge.
Totally, in sparse oak forests, fragmentation and edge effect had influence on species richness and soil
chemical properties.

Keywords: Edge effect, Forest fragment, Herbaceous species, Zagros forest.
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Table 1. Allelic characteristics of branch peroxidase biochemical marker in the population of one, two,

and three
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Abstract

The aim of this study was to determine and compare the genetic diversity of wild populations of Thuja
orientalis by biochemical markers polymorphism of leaves and two-year-old branches Peroxidase. The
sampling was done in 30 individuals of Thuja orientalis in three populations. Samples were taken from
medium crown height in the south direction. Data analysis was performed by GenAlEx software on the
allele characteristics of the studied markers and comparing the ability of these two organs and grouping
of the trees to examine the intra- and inter-population variation by cluster analysis of electrophoretic
data (prepared gels) by NTSYS 2.02 software. Qualitative measures were studied by vertical
electrophoresis and PAGE (polyacrylamide gel electrophoresis) method and the electrophoretic data
were classified using cluster analysis. According to the results, the second population with the average
number of alleles observed per gene locus (2), the average effective number of alleles (1.77), the
expected heterozygosity (0.42) and the percentage of polymorphism (100) have the most allelic
separation indices in comparison to the other two populations. Also, the higher genetic diversity in intra-
population (nearly 60) than inter-populations (nearly 40) should be considered in the management of
this reserved forest to increase diversity. Also, the scale in Thuja sp. with the average number of alleles
observed per gene locus (1/48), the average effective number of alleles (1.49), the expected
heterozygosity (0.27), mean Shannon's information index (0.39), number of bands (9) and percentage
of polymorphism (66/67) has better allelic characteristics than the branch in genetic diversity studies.

Keywords: Biochemical marker, Electrophoresis, Fazel Abad, Intra population diversity.
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Table 1. Plant sampling locations, population’s abbreviation, latitude, longitude and altitude (m) of F.

remotifolia, H. besseri and P. catenulata in North of Iran
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Figure 1. The collection site of F. remotifolia, H. besseri, and P. catenulata populations in north of
Iran.
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Table 4. Type and amount of fatty acids in populations of F. remotifolia, H. besseri, and P. catenulata
by using GC/MS
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- % 1.00 % 0.62 >0.1 >0.1 % 0.18 >0.1 Hexadecanedioic acid 14
%338 %413 %3.70 >0.1 >0.1 % 1.64 >0.1 5,8,11,14,17-Eicosapentaenoic acid 15
- % 2.27 >0.1 >0.1 >0.1 % 1.28 >0.1 7,10,13-Eicosatrienoic acid 16
- % 0.41 >0.1 >0.1 >0.1 % 0.18 >0.1 11,13-Eicosadienoic acid 17
% 0.55 % 0.28 >0.1 >0.1 >0.1 % 0.15 >0.1 Eicosanoic acid 18
- % 0.30 >0.1 >0.1 - - - Linoleic acid ethyl ester 19
%225 % 0.87 % 0.83 >0.1 >0.1 % 1.30 >0.1 Tetracosanoic acid 20
% 0.64 % 0.54 >0.1 >0.1 - - - Hexacosanoic acid 21
- % 1.20 >0.1 >0.1 - - - 9,12,15-Octadecatrien-1-ol 22
% 0.48 - - - - - - Heneicosanoic acid 23
% 0.65 - - - >01 %011 >0.1 Cy°'°pr°pa”ﬁg)f;a|”°'c acid, 2- 24
% 1.26 % 0.26 >0.1 >0.1 >0.1 % 0.23 >0.1 Docosanoic acid 25
- % 0.47 % 0.80 >0.1 - - - Pentanoic acid, 4-oxo 26
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Figure 2. The chromatogram obtained from GC/MS belonging to the population F. r. M (A) and F. r.
Do (B)
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Figure 3. The chromatogram obtained from GC/MS belonging to the population F. r. A (A) and H. b.
M (B)
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Figure 5. The chromatogram obtained from GC/MS belonging to the population P. ¢. Do.
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Figure 6. Curve scree plot obtained from fatty acids data
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Figure 7. Cluster WARD dendrogram obtained from fatty acids data
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P. catenulata , H. besseri F. remotifolia slacomax 3 odlis S ol 4S5 5 oS Sliw -0 I
Table 5. Quantitative and qualitative measured traits in populations of F. remotifolia, H. besseri and P.

catenulata.
P.c. Do H.b. A H. b. Do H.b.M F.r.A F.r. Do F.r.M
12.636 16.275 13.997 11.710 10.840 11.661 13.15 S o
Polar axis
(™ >
11.522 12.950 15.502 12.888 9.978 10.636 13.13 I m
Equatorial diameter
/J.Jé 257 J}L s
1.09 1.2567 0.902 0.9085 1.0863 1.0963 1.0015 il sl e
P/E ratio
Lold o alols
0.846 2.192 1.404 - - - - Distance between
culpies .
s
FRR oS o
4.66 6.016 6.981 7.810 7.682 6.987 9.46 " pm -
Culpi length j :
L Quantitative
2.607 3.381 4.014 6.605 3.904 3.415 5.286 T oo~ traits in pm
Culpi width
Sl Jb
0.339 0.517 0.583 0.545 0.347 0.373 0.371
Echinus length
LSl w alsls
0.147 0221 0.253 0.151 0.238 0.239 0.182 Distance between
echinuses
Sl sl
4 5 6 1 1 1 1
Culpi number
Sl &ls o311
33.452 56.760 49.023 41.195 34.595 34.762 43.401 )
Spore size
slse 3L 50 slse slse slse 3L g0 3Lse 035 &ls Al
Spore unit
o35 &ls WS
Colpate Colpate Colpate Colpate 1- Colpate  1- Colpate  1-Colpate >
Spore class
03 8 4l
Prolate Prolate Oblate Oblate Spheroidal ~ Spheroidal ~ Spheroidal 25wl g5
Spore shape ) )
3,ls 3408 3,03 3,03 3,03 3403 3,03 Aoearture Qualitative
P traits
Culpi Culpi Culpi Culpi Culpi Culpi Culpi &
Apearture type
dde Cond
Colpus Colpus Colpus Colpus Colpus Colpus Colpus - f_
Apearture position
Ny Sl
Scabrate  Gemmate  Gemmate = Gemmate Clavate Clavate Clavate o e Sl

Exin surface sculptures
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Figure 8. Cluster WARD dendrogram obtained from Palynology
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Figure 9. Curve scree plot obtained from fatty acids data
59 5b gloosls 3l seliwsas gla bl Chs 5 —F Ji
Table 6. Description of obtained variances from palynological data’s
ool g sems
Total variance
il 3o sl sy polis i Sl gzl Feal ke
Component Initial eigenvalues Extraction sums of squared loadings
e bl Ao bl Ao e bl s bl Ao
o35 STy o o ST s
. Percentage of Percentage of . Percentage of Percentage of
Eigen e A Eigen S g
justification cumulative justification cumulative
value . - value . -
variance variance variance variance
1 6.175 47.500 47.500 6.175 47.500 47.500
2 3.684 28.339 75.839 3.684 28.339 75.839
3 1.515 11.655 87.494 1.515 11.655 87.494
4 1.133 8.716 96.210 1.133 8.716 96.210
5 3.559 99.769
6 0.231 100.00

SEM HV: 20.0 kV WD: 8.55 mm 1 | 1 VEGA3 TESCAN| SEM HV: 20.0 kv WD: 8.55 mm
View field: 17.5 ym Dot: SE 5 pum View field: 6.34 ym Det: SE
SEM MAG: 10.9 kx  Date(m/dly): 12/26/18 SEM MAG: 30.1 kx  Date(m/dly): 12/26/18

F. remotifolia & ,S'4 laze (OLS) Jlubs Comar Sa V0 IS
Figure 10. The spore of the population of Masal (Guilan) belongs to F. remotifolia
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Figure 11. The spore of the population of Dodangeh (Mazandaran) belongs to F. remotifolia
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Figure 12. The spore of the population of Aliabad (Golestan) belongs to F. remotifolia
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Figure 13. The spore of the population of Masal (Guilan) belongs to H. besseri
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Figure 14. The spore of the population of Dodangeh (Mazandaran) belongs to H. besseri
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Figure 15. The spore of the population of Aliabad (Golestan) belongs to H. besseri
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Figure 16. The spore of the population of Dodangeh (Mazandaran) belongs to P. catenulata
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L5 5 Sk ooslul Alfayate et al. (2013)
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s ool S5 5 lawgie H. besseri &8 s
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Abstract

Mosses are small, non-vascular and non-flowering plants. Forsstroemia remotifolia was previously
belonging to Leskeaceae family and its old name is Pseudoleskeella laxiramea (Schiffn.) Broth.
According to recent morphological researches, changed from Leskeaceae family to the Neckeraceae
family. Therefore, in present study, to eliminate the ambiguities in classification of this species,
phytochemical and palynological investigation in F. remotifolia, Homalia besseri, and P. catenulata
seems necessary. The results of gas chromatography (GC/MS) are showed that, F. remotifolia has 21
different types of fatty acids, H. besseri contains 23 types and P. catenulata possesses 18 types. Analysis
of fatty acids has been shown 61.53% similarity in fatty acid compounds between F. remotifolia, and P.
catenulata. Results of palynology showed that spore shape in populations of F. rematifolia is spheroidal
and spore shape in populations of H. besseri is oblate, but the spore shape in population of H. b. A
belonging to H. besseri is prolate and also the spore shape in population of P. c. Do. belonging to P.
catenulata is spheroidal. Overall results of chemotaxonomy and palynology indicate close relationship
between F. remotifolia, and P. catenulata.

Keywords: Biosystematics, Diversity of Fatty acids, Moss, Spore, Hyrcanian.
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FaskST T aupr 5 b B 5 5 b e ul Sl 1S
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JE s Jo w58 JS =7 RI*RN) law = i
Crr s $le e seme=n
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GaMS Code Project gms a

et i /

Scall =xls2gms r=A3:AS51 s=" "
$include seti.inc

set 3 /

$call =xls2gms r=D3:D43 ==","
$include setj.inc

set k /
$call =xls2gms r=G3:G8 s=",6"
$include setk.inc

i=C:\Data.xlsx o=setk.inc

Parameter Cap (i) capacity of Reload points /
Scall =xls2gms r=A3:B51 i=C:\Data.xlsx o=-parcap.inc
|$¥include parcap.inc

Parameter b(j) demand at Customer cities /
i$call =xls2gms r=D3:E43 i=C:\Data.xlsx o=parb.inc
¢include parb.inc

Parameter Cap Min(K) /
|$call =x1s2gms r=G3:H& i=C:\Data.xlsx o=parzl.inc
i$include parzl.inec

Parameter Cap Max (K} /
$call =xls2gms r=K3:L& i=C:\Data.xlsx oc=parzu.inc
ginclude parzu.inc

i=C:\Data.xlsx o=seti.inc

i=C:\Data.xlsx o=setj.inc

Table D{i,3)
Scall =xlszgms r=A75:AP124 i=C:\Data.xlsx o=pard.inc
$include pard.inc

Table C(k,i,3)
$call =xls2gms r=A138:AP432 i=C:\Data.xlsx o=parcc.inc
$include parcec.inc

[VARIABLE Z Cbjective Value

POSITIVE VARIABLES
(1,3,%)

[EQUATIONS
Cbjective
Constraintl (i)
Constraint2 ()
Constraint3 (k)
IConstraint4 (k)

Cbjective..Z=E=SOM((i,3j,k),Cik,1,3)*D(1,3)*X(i,3,.k));

Constraintl(i)..SUM((j,Xk),X(1,],k)) =L= Cap(i):

Constraint2(j)..SUM((i,k),X(i,3,k)) =G= b(i):

Constraine3(k)..SUM((i,3),X(i,3,k})) =L= Cap Max (¥);

Constraint4(k)..SUM((1,3),X(1,],k)) =G= Cap Min (¥);
odel Problem /211/;

ISOLVE Problem using LP minimizing Z;
DISPLAY Z.1,X.1:

O Slasiin 5 dsles io i gl pize 5 ad s (b o ls s bl as gazs 1l - S5

Figure 1. a) A set of problem indexes, parameters, tables, and variables, and b) Equation Declaration
and Equation Specification
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Table 1. Transportation cost by Truck loaders
(L)) e shs G 5oLl o5 K fo 4 pe
b Sl e b Blos z .
transport prices—per ton-kilometer (Rial) P =P =k Ay
Sl () (o) (K)
abols Loader ; ; Loader
. Maximum Maximum
Distance capacity (ton)  capacity (ton) ~ YPe (K)
>500 200-500  100-200 <100
ol
1850 3400 5500 18000 ? 2 1 K1
Pickup truck
S i OBl S pelS 5 s 6l
1800 2650 4500 9000 (o3l 5 &S ciins «53bn 5 L sams 5 2 K2
Light Truck
S Bl b eSS
1350 2000 3000 7300 Q1) 10 3 K3
Benz L-series truck
Ol s compeS 7 5T gl
800 1200 2000 4200 S 5 s 15 7 K4
6 wheel trucks
301 R (oS i Ol
680 1100 1800 4300 22 12 K5

SN

10 wheel trucks
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Continued table 1.

(L) sk G s b o5 ) Jom 2y 3a

transport prices-per ton-kilometer( Rial) _ () s b Sl () cud b il Ales
Ak B o (K)
dols Maximum Maximum
loader ity (t ity (t Loader
Distance capacity (ton) capacity (ton) type (K)
>500 200-500 100-200 <100
oS w1 puBlS Ol Jay o neS
VEAY 4 5 Jsema Sls Jas csnlr s Jx
680 1100 1800 4500 s ¥ S S A 25 17 K6
12, 14 and 18 wheel trucks, Loaded
Semi Trailer (Large Truck)
Q;\F‘j‘&ﬁr@wc* dod= y a5 815 <L Hb s o Jem 4l S 4w sla,lae

.C,\M\o.lﬁf:ab\b()w&.:gﬂ QLM(OMWW|UL>UM)|JL)JA».>0)§

é}jﬂyﬂh&jb&c@%wﬁjy

N S N A UERE S
Table 2. Share of each rail transport component

s G ENPSPN Sy sl >~
Right of Way Access Locomotive Wagon property rights
28.8 37.1 34.1

.3;&)|J§ d)k@)ﬁ@&f;'U\')‘&)L}ﬁij&i

ko s e 4SS 0V S5 anales Y Jsdr
Table 3. Weight calculation in rail transportation network

PITEIN PITEIN 33 okxa
gemme Sllss 03 Usera Slowla O35

oo Slols 035

(o (o ()
Criterion () Criterion () Criterion ()
weight Load weight (tons) weight Load weight (tons) weight Load weight (tons)
(tons) (tons) (tons)
50 47-51 30 27-31 10 12>
55 52-55 35 32-36 15 13-16
60 55< 40 37-40 20 17-23
- - 45 41-46 25 24-26

el 0 Q'I’L‘"‘J).j)ﬂ'f \YaA JL.»: o\ili,)b d‘j‘.’.‘ L;ay\.w\ S O,Aiob C,S).w Sledb| UAL\.N\)J wﬁ}ﬁ))}n}s\f&ﬁ) ngl{ LSLA).:....A
Rail routes between the research centers have been updated based on the information of the Railway Company of the Islamic
Republic of Iran at the end of 2019.
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Table 4. Total raw wood transported in Iran - 2015

ot s Jis e Ao () o 03 Josdem S
Percentage of transportation of raw wood Raw wood weight (tons) Transport method
6\53[2
99.94 2829947
Road transportation
0.06 1500 _ st _
Rail transportation
100 2831447 i
Total

Sl 3 3 a3 dolin 5 53k sl SNT s 1l L 035 -0 Jsr
Table 5. Weight of wood transported from Supplier to customer before optimization
o S Jem Glosl Jii 5 o

Road transportation

Rail transportation

s ol “Lop
PCUETE b ciles N .
Ok BIERES SN O sekee) b sl Sk s e
(km) [R5 . (km) ol -
Ju, Number ) (& L, Number i () Wood type
. of Distance Tonnage - of Distance Tonnage
Cost loading ~ traveled t 9 Cost loading traveled ! g
(million (km) (ton) (million (km) (ton)
rials) rials)
21488.03 3699 2483396 42884 .
Beams
PrEs f_\ 55l
664489.98 43843 38643968 863006
Lumber types
S L EY)
288652.09 36054 19947213 581273 e
Industrial wooden
sheets
W5 la
950 26 10560 1500 101537.49 9456 6734022 174400 Alrler sboss
Cants
s
42499.59 9003 7560979 52508 o e
Charcoals
42499.59 6146 5887336 60870 £ =%
Wood fuels
550441.98 81962 51915366 1055006 e
Logs
950 26 10560 1500 1703753.07 190163 133172280 2829947 g
Total

Yy
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Table 6. Results of road-rail transport optimization of wood after optimization

o JEs e Sloslr Jiis Lo
W . . . .
> Jos o ayza IS Rail transportation Road transportation
e (DU O 5o Oseee) 4 5o Sk s Oselee) a2y 5a SIS e
Percgrfﬂage Total cost (Ju, () ars (o) Wood type
reduction (million rials) Cost Tonnage Cost Tonnage
(million rials) (ton) (million rials) (ton)
10.69 19191.61 - - 1919.61 42884 =
Beams
PLES C! }}l
35.24 430356.70 12343.02 74200 418013.68 788806
Lumber types
e e sBELs
31.94 196444.29 8701.17 34146 187743.12 547127 Industrial wooden
sheets
5l 5 la
12.81 89355.40 3505.08 13870 85850.32 162030 Aler s
Cants
o JE
41.33 24936.23 1224.23 6662 23712.00 45846
Charcoals
20.43 34371.02 315.60 1099 34055.42 59771 fr =%
Wood fuels
Lo aéjf
10.16 494496.86 15140.32 64377 479356.54 990629 =
Logs
24.75 1289152.11 41229.42 194354 1247923.69 2637093 g
Total
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Table 7. Results of road transport optimization of wood after optimization

als do s (UL Osdes) 4030 () Lk 03 < s
Percentage of reduction Cost (million rials) Tonnage (ton) Wood type
10.69 19191.60 42884 =
Beams
s ol ol
31.66 454101.40 863006 =
Lumber types
SR e SBCUs
31.44 197892.36 581273 Industrial wooden
sheets
sl s la
5.46 96895.62 175900 Arter sbos
Cants
e
38.58 26103.83 52508 i
Charcoals
19.98 34566.38 60870 (7ot o
Wood fuels
LSo8) a>j§
8.76 502196.04 1055006
Logs
22.31 1330947.26 2831447 g
Total

Sl 3l A 5 18 i e 4 pa aolis —A Jgur
Table 8. Comparison of transportation costs before and after optimization

Sloslr &5 o Shomgleslr Al &g e Soleane 3l 13
Road transportation Road-Rail transportation Before optimization
ialS Ao JEsJe w5 Sals ds s S e JEs o 450 s
L, SR éd
Percentage of (U5 O sekse) Percentage of 0 == (Jly Oseke) Wood type
reduction ot (million rials) reduction Costri(;;l)lllon Cost (million rials)
10.69 19191.61 10.69 19191.61 21488.03 =
Beams
S f_\ 55l
31.66 454101.40 35.24 430356.70 664489.98
Lumber types
S s sy
31.44 197892.36 31.94 196444.29 288652.09 Industrial wooden
sheets
A la
5.46 96895.62 12.81 89355.40 102487.49 A sl
Cants
— JL'G':
38.58 26103.83 41.33 24936.23 42499.59 :
Charcoals
19.98 34566.38 20.43 34371.02 43197.91 (52 0%
Wood fuels
€n o35
8.76 502196.04 10.16 494496.86 550441.98
Logs
22.31 1330947.26 24.75 1289152.11 1713257.07 @?I
Tota

Yo
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Table 9. Comparison of transportation distasnces before and after optimization

loslr J& 5 Lo shomglesls il & e Solwang: 5 3
Road transportation Road-Rail transportation Before optimization
Sals Aoy Km) e b il oalS A s (Km) s b ciles (Km) s b ils
Percentage of Distance traveled Percentage of Distance traveled Distance traveled
reduction (km) reduction (km) (km)
56.65 1076568 56.65 1076568 2483396
35.93 24758076 36.58 24508585 38643968
50.9 9794202 53.15 9345925 19947213
21.18 5307510 31.9 4585925 6734022
79.16 1575612 80.5 1474721 7560979
62.35 2216449 62.69 2196309 5887336
41.01 30625008 43.03 29574007 51915366
43.42 75353425 45.36 72762040 133172280
G Cad Loy YAY Gl Sy e 5 Lo Sl 5l dny 9 |3 5L Sl
Jsd) Al o 2l (ilwane 51 I3 3l Lyl o Ll 3l (lating b ool sy ol olul

(\' Y’\‘/\/\/ ‘_51.:)—&‘0.3[.? Ji:.ﬂ.b Lf:;j) )J JL)J-A}

Sileags 5l day 5 J3 DL sled aslis =V e Jsir
Table 10. Comparison of loading before and after optimization

Sloslr |25 Lo homslelr 2dl |8 Jem Silwang Sl 3
Road transportation Road-Rail transportation Before optimization
P QRS 5L slass (RS S slass L sl
Percentage of Number of Percentage of Number of .
: . : ) Number of loading
reduction loading reduction loading
49.72 1860 49.72 1860 3699
16.80 36478 21.95 34219 43843
24.47 27232 30.69 24989 36054
12.90 8236 28.78 6735 9456
61.72 3446 66.36 3029 9003
51.04 3009 52.73 2905 6146
33.28 54684 38.61 50315 81962
29.04 134945 34.77 124052 190163
@L.J .b\b )b} Or b)jﬂ ‘) L;Li)—&‘obl;.- L;S.:.QL: C:,.’r.';
iy s s 00 Soleang pl Sl e Nl Cor Ml 5 s 4SS Goleang s ol

O 5l YATYEFY OYAY Jl s &S gld S S5 Lo 5 loslr s o 3,05, 55 L Olpl o
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Abstract

The main purpose of this study is determination of optimal wood distribution and transportation Network
in Iran with emphasis on railways. For this purpose, a simple distribution and transportation model was
created for seven groups of wood in GAMS 24.1.3 software. This transportation model is simple, the
planning horizon is one year and the transportation method is both road and road-rail. The results showed
that after optimization, in the road-rail method, 6.86% of total wood will be transported by rail network
and 93.14% will be transported by road network. This method reduces the total cost of transportation by
24.02% compared to the actual conditions in the road transport method. In the road method, after
optimization, the total cost is reduced by 22.31%. This cost reduction in both methods is related to the
optimal distribution of wood from the distribution bases to the receiving bases and the appropriate
selection of the cargo fleet based on the tonnage of the load and the radius of shipment. In the optimal
transportation distance in the road-rail method 45.36% and in the road method 43.42% and the number
of loads respectively 34.77 and 29.04% compared to the conditions Non-optimal will be reduced. Given
the high rate of wood consumption in Iran and the importance of improving productivity indicators in
the field of freight costs as one of the strategic goals of the transportation sector in the coming years, the
need to recognize and create a chain of distribution and optimal transportation of wood is remarkable.

Keywords: Simplex Algorithm, Load tonnage, Cargo fleet, Transportation Cost.
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Figure 2. Single-microplot as common method in Iranian Forest Agency (top right), cluster-microplot
as a common method in the United States (top left) and wide transect (bottom)
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Table 1- Descriptive statistics of the studied variables about regeneration
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Table 3- One-sample t-test for comparing estimated density by sampling methods and real density
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Abstract

The aim of this study was to investigate the accuracy and precision of single microplot method in
estimating the regeneration of wild cherry and introducing an alternative method. For this purpose,
after a primary survey, three parcels in district-7 from Shafarood basin, which had mother trees and
wild cherry regeneration, were selected. A total of fifty circular plots were taken randomly, in a
150200 m grid, each 1000 m? area. Four microplots were measured at a radius of 2 m and all the
cherry seedlings were counted. A transect, 0.2 m wide and 10 m long was layed in each plot and all of
the cherry seedlings under 1.3 m height were counted. In an area of 10,000 m?, including 10 randomly
selected plots, all wild cherry seedlings were counted and calculated density was considered as
control. Based on the results, the sampling error in the clustered-microplot method was minimal
(18.69%) and in the transect method was maximum (45.62%). In terms of the accuracy, the clustered-
microplot method had the highest accuracy (15.72%) and transect method had the least accuracy
(111.74%) in density estimates. One-sample t-test showed that there is a significant difference
between transect and single-microplot methods with the control in 5% confidence level, while the
clustered-microplot was not statistically different. It can be said that the clustered-microplot method is
more superior to single-miroplot method and is preferable for accurate and precise estimation of
regeneration for rare specieses like wild cherry.

Keywords: Plot, regeneration, sampling, seedling, Shafarood.
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Table 1. Traditional knowledge documented per woody and herbaceous plants in the study area

. s . N . S50 H.u B £ L . e s,
(S B s 0 g ) . . .ﬁ)lS Y . o sy g gl S e Jlm s . e
sl el € e Soslgear 0L SSASI S, s f f f oo gl o3l sl
. . . . . No.
Traditional consumption Medicinal properties Ty_pe (.’f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Parts used Life form name name
form
058 v’d’u‘)" sl (’L’" 5S> Sl . S455
Sl iy 5 ol b g O Soshe rals B : Olnl gobamil eyl ] Al Sl B Py Allium
: - sl o hirtifolium 1
. . . . . Boiss.
Fresh to taste the yogurt and Body infection Bl July to Sept. En/Light-demand Bl Liz Masir
Ed & Med Ge
doogh/Cooked
WSt S L edild g Ko 5 als ISTERILINIIH Amaryllidaceae
25l ol basy . . . .
[Tt A 503l 55 s S 5S> P 9 g )| sladkea S Ol sl (g kel 2555 e L ) )
1 el Ll _ . B . B T 0% D55 et Allium
s Al S2ole w0l sla = el < jesdianum 2
Decocting with dried ) . L BI Bisowr Bonsonc PO & Bushe
. Pain and swelling of the Ed & Med May to June En/ High mountains Ge
leaves/cooked with kid d kid
water/pomegranate pickle for idneys and kidney stones,
I heartburn and cold
ocal soup
5Ol 5,3 8l siw
.. . . slale Olays (i gie R 1
ERC Jg"”‘% (’l’ o0 5 S G ol 15l “ps ok, b ble 55,56
. . . (oS Sl G 1S x ™ . . . (G ity < L
Sl [ e sl bl s sl g b sl bl s Sbloaes - 2 / : Pistacia 3
o5 Ol 7 e atlantica Desf.
Rae fruit as pickle/ gum for Ed & Med F&GM Sept. to Oct Areas with low humidity, Ph T Kelah Baneh
chewing Gum for toothache and Pt ’ semi-desert and desert ;
infection, stomachache, breath Anacardiaceae
disorders, wound healing
s SSRGS S )
M S pl (Jye o 1Y S st
et “r . S o5 o 3 - =2 ok T Pistacia khinjuk 4
’ Stocks
Er Ed F P : T Qolen xinjuk
Cold semi-arid mountainous
Sept. to Oct. areas Ph
b gl o6 5 S 5 okl Gle S e h
fss S~ S oS5 b Ko el A s cﬁg?;gﬂ(%?;:)
— el - Jlrs ! ISS. i
= 2 gl Hedge & Apiaceae 5
Dry and fresh to taste the Ed L Ao 0 Sent Highlands of Zagros forests - on Feyala Fedaleh Lamond
doogh Pr- pL
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- ) i . ) No.
Traditional consumption Medicinal properties Ty_pe (.’f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Parts used Life form name name
form
He
slal e (Wdims Gble
_ S
. s Sps e SRR s ladltsy, LS (glo e it @ e
b Dy o ay L~ _ S5 520 L S) "
—_— ol g M 5L bl Aok Falcaria
> i ko = : vulgaris Bernh. 6
Ck Ed Pagezi Qazyaqi
S&L Mar. to Apr. Temperate areas, rocky Ph
grasslands, along rivers and He
forest open areas
_ . L S .7
5 s Al vS&LASbL.@;f able . WJgisl )
S [ ol Shs WGl _ . b s Ry - Jsasl Smyrnium
— Sl e S B ot Al = cordifolium 7
L _ Boiss.
Er Ed s Highlands with shallow to Aonil, Avandal
Apr. to May " Ph _
very deep soils He peniima
Laaals 5 50 bl .
) _ _ B 3 s ¢ sk 355 S, ansl )
03U ) oty asy S S, _ Bk sl S aily il Al 5L Bellevalia
- g ) . il < glauca (Lindl) Asparagaceae 8
Aowhora Kunth
Ck Ed L Aor. to Ma Open areas and eroded slopes Ge Bl k Tameskin
pr. Yy of oak forests Barg abi
3lodas 5035, O3S SU . z . s e . S
dledme s S 2R s SU Bls S s o ) 255 ile o
sy &<l ) ) . Shead Sl s okl s Ll Eremurus
© sl Ol Sl B <= Al ) spectabilis Asphodelaceae 9
. M.B.
Ck - . Slope highlands Sereys .
Cleanse the intestines and Serise
stomach of parasites Ed & Med L&S Apr. to May Ge Ph Tamasaei
J;..J .VWL‘;QQL‘J: ;;i.wué
: A s Ll s S s Qoo S wuls W el St .
Lodsy cogon Shis M e Bl 0o S b ‘ . | : _ s = Jis S
) B . EER © 30 5 sble ) ) Echinops
il 2l G s e B Al ol haussknechtii 10
- 8) “ "
Med MN Augu. Above the slopes, semi-humid ?ei:;r Bots
Pounding with water or milk Shortness of breath, asthma areas' Ph Qansaker
and relieve chest congestion, He ok, % Asteraceae
sore throat and cough uk, xarxer
5 L a5 0L o = odas 5035, ) <5 . Sl e . . . c. s
e b o S, & X a3l cads sl s sl oLy _iSas ¢
. ¢ 5 S Sl 5 ke 3edd 555 s s st s Gundelia 1
S e R ) N | Jo Shs tournefortii L.
Excretion of intestinal and =SB %UJ’J‘ 5 o Lo
gastric parasites R& s Apr. to Sept. S5 Kenger
Raw with bread/baked with Kangare

\fai
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Traditional consumption Medicinal properties Ty_pe (?f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Life form name name
Parts used f
orm
milk and rice Ed & Med Drained and moist soils - Ph xoraki
He
. Lo gie 4l La el . 5 5l
U;J?@gdﬁs B o 4 L glaasls JLL; “ 4
sl 5 sl Ol Al . o ol o
O3 A3 leslul £ Laois 5 gl bl Th Js e sl Matricaria 12
recutita L.
Bd Med F June Brenjdas o
Blood sugar and blood fat Slopes aruun_d farms and Ah Ba? u_ne_h
plains daraei
R S ol
b |t i ERC SRR . = e bl i . Ju . oS i Onopordum
f S © : A S B 5 e A L carduchorum
. St < 13
o Bornm. &
Er Ed S Degraded forest areas Bh Xarkivar Xarpanbe Beauverd
Apr. to May h sahaei
He sanul
S Lol G s als ) S )
) 2ol om0l g e o 3 S _ ERS SR . . ; i < <
sl A8 07 A Ol S ) b Sl S sl sale S5 Sl . Tragopogon
il ks Sl Al graminifolius 14
. < DC.
Er with salt and sometimes Blood sugar L Wet mountain grasslands Seng Seng
- Ed & Med Apr. to May Ph
verjuice H
e
Lol pos (S5 JSay gt
53 ek s i 5 00 TR . S ks
5 S SO gy A BOES sl :
ol Ol s SIS Ol Sx sk bls Sk 5 ek Sl g Nasturtium
‘,e,})‘-’ ﬁb . 1 officinale R. 15
. . . e S Brown
Er as vegetables with Goiter and diabetes L P Balmak Abtareh
bread/pounding and eating Ed & Med Apr. to Oct. Mountain springs, streams and
by yogurt wetlands He Ph & Aq .
Brassicaceae
s < . J:)>
= (B E{e [RAQPVY Ls i _Qﬂ s
y 43/ 3 W ey L aS .
¢ L S~ Sl Souslis sl " 25 S Sinapis
< - 16
arvensis L.
Er Ed S Apr. to June Next to agricultural lands - An Terpuka Xardale
Biabani
R T . T . B - Celtis caucasica
- o — N o |
Sl S e S Sl S 5t oLl 5 e 3 5 K bl iy eSS st a6 Willd. Cannabaceae 17

50
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Traditional consumption Medicinal properties Ty_pe (.’f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Life form name name
Parts used f
orm
Po Ed F Oct. to Nov. gl . T Tak Tadar
S <
Dry and steppe areas of Ph
Alborz and Zagros
Slage) edl- b 0550 S5 ile R
: gy " le: s s i Ul Helianth
H’ S~ ok o L L s s S elianthemum
— TERR G o dlr ledifolium (L.) Cistaceae 18
Miller
Er Ed Se Apr. to June. . _ - Gole
In or around agricultural lands Th Ph Danmeli¢ aftabe
or gardens ak T
orapaei
50kl 2l .. R . . peppet) .
ol Shs o s e el i s g e o
L L JJ | = Elaeagnus
=l ks i Elaeagnaceae 19
Light-demand, high steppe angustifolia L.
Er Ed F 9 aref;ls gh stepp T Sereynja Senjed
Sept.to Oct. Ph
S ,
sHk LS5 5 ames Olays =sols ol Okl 5 Ll Sl S olels ) 25 e S s O 5 Euphorbia )
- g orientalis L. Euphorbiaceae 20
Ru Wart Med Ms Apr. to Sept. Dry and sunny highlands Sirsirak Farfian
Ph
He
Lk
. P S (sl S Gl 1t olays . . . e N .
Ole e 5 0L 35l g ol 5 S " " sl (S5 gla K peppet) ] ; 54 SR
s Jleal 5 Jlgd R e o D Kol - =2 o s Quercus brantii )
Er/Pounding to bread - Lindl.
cooking/boiling manna with . . . Se & MN Oct. to Nov. T Bali
water Gastrointestinal disorders, Ed & Med Zagros forests Ph Baliite
diarrhea and dysentery irani
Barudar
Fagaceae
sl =Lt Slays (6l 2o e
gl 5 Jlgml (218 e
L e s el . ¢ .. I 5. b s Ol L e S15 sls I i e Lo el
pmpies et s gl IS s sl I s b s Ol b S gl S - ety ) 33kl Quercus 2
L infectoria Oliv.
Fruit: Er/gall: Po st Ol Med Se & Gl June to Nov. Northern Zagros forests T Mazi Darmazi
Ph

Fruits for gastrointestinal
disorders, diarrhea and
dysentery, gall for toothache

Y55
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- ) i . ) No.
Traditional consumption Medicinal properties Ty_pe (.’f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Life form name name
Parts used form
and infections
. Ol e
. B LSRN . . s
s 5 ey S~ Sk _ St 5 slopro bl s sl sl Suiy 5y Crocus
. St (e haussknechtii Iridaceae 23
= . Boiss.
Baked under charcoal Ed Bl Rocky and dry areas - BI Pisuk -
Zafarane
Apr. to May jowgasem
Cr
_ S e R
SIS S 56l ooy Ol S =y 035 ) Eiiw S sl Oy Ll S S sble Ry s S Eremostachys
ot o laevigata 24
) ’ . < Bunge
Chd Coloring sheep's wool Ins S&L July Mountain areas Ganel
Ph Sonbole
He Biabani
(o5 gl Olays
7 . . L e . Sl sl . :
5 O 5 4By kil g jcﬂ;@J&é))}?Lﬁﬁ 5 Shs _ ) “ el oosb e s S S ks oy )
) o - S bl 5 sle bailsss, 5 bl s $x Mentha
sdasaab Ol e 4 S dae Lo 8 sl = = ot Pina longifolia (L.) 25
L L Apr. to Sept. Wet soils, river and stream Paneh e
De/cooked with soup Cold, dysentery, eliminate Ed & Med ! banks Cr Ph
bloating and strengthen the .
stomach Lamiaceae
— o oo glaals
Js o S35 55y Ol L5 SO g © S il .
330303 (23,57 e Ol 4l o 5 Sy s el NE: s S
0 5ps - R I clels )l ( Ao by <i¢ | Stzcrmsl_
iu al)] Ol gea Is 1§ ls = . : Aok - ) avandulifolia
o pll Ol s SLNY e gl el 5 sk sls - ; o5 Vahl. ®
Ht Med Kolkena
Cold, stomachache F May to June Rocky slopes, highlands of Ph Cay Kihi
He
oak forest, farmlands
¢ . . . . Thymus
| b (Saole s Slys N )] Lae oo BISE 53 Slelisl Ll e o L0 kotschyanus
Sl il e S g _ B =l Sx 3] el Boiss. &
Ol 5l 6Ky PR Fyes o FUWRTES Hohe:n 27
Ht Med L H'gh'a”dsn')”cge orack of Azbia Avisan
Prevention of cold May Ch Ph
g ¢ . ¢ ) . S ile P
okila s 353 5 (S35 pm Ol ol B AR sonAS sk s eliey S Gble s B o Althaea
S5 Al A Malvaceae 28
E officinalis.L.
Bd Coil, headache Med F Sept. to Nov. Degraded and humid areas - Golheri Xatmi
Ph

2
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(s B a2 0 g ey Ceol s NEd . Soslge Ol AR s [T X ¢ B e ke gt ol il
- ) * . ) No.
Traditional consumption Medicinal properties Ty_pe (.’f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Life form name name
Parts used f
orm
He
o o LS5 Olays (gl o al . f e . L
_ o S N g 5ape ; FRERIRT IS RPINE I 53,56 B . )
bl g ol o g O3 5l . D3 5 3l o ] g et g
ke : ks al L » = Ficus carica L. Moraceae 29
Er/rubbing of milky sap . . Augu. to Sep T Anjir Anjir
Milky Sig;;'ip‘gfig}]"““ for Ed & Med F&Ms Drained soils, light-demand Ph
3 Slasbe (s laala S _
) 5 Sdgma)l 255 - ke K
eSSk pl Shs Sl Ly 5 sl e el ) Sl Astragalus
. sls = ) - Jle g illi
S < U; hamosus L. Papillionaceae 30
Er as nut Ed Se Clay and sand foothills, sand Naxonak
May to June and Mediterranean highlands, Th Ah Cangorva
light-demand
Olass gsie slaps oleys S i
S04 S Jolie 5 535 sl S, Ol 5 Ll Laaal il 5 laales s, LS S5 Aot SiS,48 ss,l8 Plantago _
- Janceolata L. Plantaginaceae 31
Po Infectious wounds, treatment Med L Apr. to Sept. Along rivers and streams Ph Qirkagak Kardi
of joint pain and swelling He
o S
. B ) . lode
el S~ al _ Slelis S5 : s )
— Sls = Rheum ribes L. Polygonaceae 32
<
Er Ed T™W Highlands Fh Rivas Rivas
May to June
He
. . e o Slagmes adl= L 03,0 B35 e .
el E e ] S~ Okl 5 Jle Sl L yslis - Jitie S e Portulaca Portul
Se g oleracea L. ortulacaceae 33
Er Vegetable Ed Apr. to Sept. In or around agricultural lands Perpelik Xorfeh
Th Ph
or gardens
) }th-ibf;lj‘ eN&))ﬂjVLgCJLGUJJ\ 5):?1; . ) _
S Ko ol S~ Sy O Ksps s RIS Sl Adiantum
- b ki o [} lador capillus-veneris Pteridaceae 34
Kameroe - L.
Er Ed L . Parsiavas
Sept. to Oct. Highlands, (\J/ca{g:ks and near cr Ph yz
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e e ey Ceol s neEd . 6”‘@" ol AR s P SE S e ol e e (-L o3l gl
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Traditional consumption Medicinal properties Type (.)f Gathering time Habitat . Biological Local Persian Scientific name Family
method application Parts used Life form name name
form
jﬂ},w O3 Ol
. . Lo - el
Lo 3B sl Ll o 2SS | i q el S558 ] . ot
e S5 le | o e D . REaasl £ Sy Amygdalus
ol 02 = arabica Olivier %
Er/nut F July to Augu. Alborz and Zagros highlands S Bam Badame
Blood sugar, blood pressure Ed & Med Ph Bib
and blood fat, heart problems tharg
and cold
. z . . P o)
5 Sdgma)l Sl S Q1) ol 2556 d ' Amygdalus
wsy el S~ 050 o ~ At 3 o) 03 Haussknechtii
-— Ol 5ol > oS = ’ (C.K. 36
. Schneider)
Er/nut Ed F S Lata, Arjan Bornm.
May to Sept. En/Zagros forests Ph . .
arze, arje
4 . et 5 Sisans olelis ) s . Gyle '
e S o5 . S s sl b eans . 02 o Cerasus
-— 3ls > e ; 4 _ microcarpa (C. 37
Heltna A. Mey.) Boiss.
Er Ed F May o June Alborz and Zagros semi-arid Ph S Ranas
Y and semi-humid highlands
Rosaceae
s ) 3 o S
Shs~ e S onAs ol o s SO Ghle N s . g Crataegus
Er - < o “' atrosanguinea 38
Ed F Sept. to Oct. Rocky areas and on slopes T - A. Pojark.
. Zalzalake
Ph Girésor -
xuanin
S L g S - S b bt ey s S
aasls o lili g 5 plt 05 e - . 2 Sbs LT : 2o ¢ ea
g 5ylse 55 OIS 05 00w 3l 5 ‘ atld 505 Ol s e alss sy, anils o NS S Crataegus
EEL - = meyeri A. 39
Er of fruit; decocting of oo . S Pojark.
. F&TW Oct. to Nov. : T Girézard Zalzalake
twigs Ed & Med L'gh;}iz’?i?gérfg;sisomn Ph Armanest
Blood fat ' ani
el 5 S ; Sl K 0l s slaml S50 ;
Sl Ol s o0 oLl 5 e o s S ]
sl w}gl). o B Pyrus glabra 2
Er - Boiss.
Prostate F Oct. to Nov. T Meri Ancucak
Ed & Med Zagros forests Ph
: — (Jye Ol Lo o s 0y e R lymati a1
el Shs o500 ) G ) 2 e - 0sa elymatica
237 cr Boiss. &
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Traditional consumption Medicinal properties Ty_pe (.)f Gathering time Habitat . Biological Local Persian Scientific name Family
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Parts used form
Er Ed F July to Sept. - S Meystiara Yy Hausskn.
Ph Nastarane
Kahi
ol 6ol 2l LR L ST )
By o e o . A s oy S Kiad
o S 5 Sl 21yl Ol s oS3l 5 o =) S Rubus sanctus 2
Er ’ Schreber
Ed F July o Sent Wet areas and highlands, P S Tiyara Tamesk
Y Pt under the trees
Sl )l s Laaals Lo
B < BT ity 55,6 »
s 05 S sy 4oy S sl 5 S, Ol g. Aty S <3l Daphne
’ < mucronata Thymelaeaceae 43
S As Sormeh Ins L&TW July to Sept. Southern slopes of highland S Xavashak Dafneh Royle
forests Ph
S ads Kw s 3,s ads Gl
bl S byl .. :
33 e G S g Syt
[JE{EINEE oS (g Mo S I3 Ol ¢ . i s 5 [
e T S Sr S Ol (F s [Ees) [S2) ) .
. g‘js) ERT AN o Ulmus_mlnor Ulmaceae 24
Ol gzl Mill.
Sawdust decocting Med July to Sept. Hyrcanian and Zagros forests T Vezm dja
' Ph

kidney pain and stones, a
mixture of sawdust with
sheep's fat for bone fractures

Steppe

Habit: T — tree, S — shrub, Bs — bush, Ah — annual herb, Bh — biennial herb, Ph — perennial herb, Bl — bulbous, and Aq — aquatic; life form (Raunkaier classes): Ph — Phanerophyte, Ch —
Chamaephyte, He — Hemicryptophyte, Cr — Cryptophyte, Ge — Geophytes, Hy — Hydrophyte, and Th — Therophyte; habitat: EN — endemic; parts used: R — root, S — stem, L — leaf, F — fruit, FI —
flower, Se — seed, TW — twigs, GM — gum, Ms — milky sap, Bl — bulb, GL — gall, W — wood, and MN — Manna; property; Med — medicinal, Ed — edible, and Ins — industrial; ways of preparation:
Chd — crushed, homogenized in water and drunk, S — smoked, Er — eating raw, Bd — boiled and drunk, Ck — cooked, Po — pounding, De — Decocting, Ht — Herbal tea, and Ru - Rubbing.
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Traditional knowledge of Zagros forest dwellers related to the medicinal values of
woody and herbaceous plants (Case study: Khorramabad forests, Lorestan Province)
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Abstract

Ethnobotany is the study of a region's plants through the traditional knowledge of a local culture and
people. One of its important branches is related to the medicinal values of plants. Due to the existence
of different local communities in the Zagros region and the diversity of traditional knowledge in this
area, as well as the lack of information in this field, the study tried to study traditional knowledge
related to medicinal properties of plants in the common-law forest area of Chenarkol in Khorramabad
city, Lorestan province. Based on the results, 44 woody and herbaceous medicinal and edible (mainly
fruit of trees and shrubs) species were identified in the area and their traditional knowledge especially
their application and the way of preparation was recorded. Among the plant organs used, fruits and
leaves had the largest share with 27% and 23.5%, respectively. Twenty species had only edible use,
while only medicinal plants had nine species. Twenty-four species (54.5%) of the plants were used
raw, most of which were either edible forest fruits (such as Pistachia atlantica and P. khinjuk) or as a
vegetable (such as Nasturtium officinale and Adiantum capillus-veneris). The findings confirm that
local communities in the area are well acquainted with the region's native medicinal plants and their
medicinal and nutritional values, but combining the rich traditional knowledge of the villagers and
nomads with the basics of conservation and sustaining the ecosystem is an issue that needs serious
attention.

Keywords: Ethnobotany, local community, medicinal properties, oral value, Zagros forests.
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Table 1. Descriptive statistics of soil macro and micro elements in Alnus subcordata seedlings
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Table 2. Descriptive statistics of leaf macro and micro elements in Alnus subcordata seedlings
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Table 3. Results of One-way ANOVA analysis for soil elements in different treatment
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Figure 1. Mean comparison of soil elements in different treatment by Duncan test (P<0.05)
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Table 4. Results of One-way ANOVA analysis for leaf elements in different treatment
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Figure 2. Mean comparison of leaf elements in different treatment by Duncan test (P<0.05)
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Figure 3. Regression of soil and leaf elements in Alnus subcordata seedlings. The horizontal axis
represents soil elements and the vertical axis represents leaf elements
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Abstract

Flooding affects soils by altering soil structure, depleting O, accumulating CO;, inducing anaerobic
condition in soil, development of root rot, loss of mycorrhizae, and reductions in root metabolism, leads
anaerobic decomposition of organic matter, and changing macro and micro elements of soil and leaf. In
this experiment, the variations of macro and micro nutrient concentration in soil and leaf of Alnus
subcordata (L.) seedlings under soil flooding stress were investigated during a 120-day outdoor
experiment. Seedlings were subjected to three fixed treatments: 1) unflooded; 2) flooded to 3 cm depth
and 3) flooded to 15 cm depth and their macro and micro nutrient concentration in leaf and soil were
measured at the end of the experiment. Results indicated flooding had no effect on the concentration of
Mg, Ca, Zn and organic C soil, while the concentration of P, N and K decreased and the concentration
of Fe and Mn increased in the soil by flooding, although did not result in toxicity of elements of soil. In
leaves of flooded seedlings, the concentrations of N, P, K, Zn, Ca, Mg and organic C decreased, but the
concentrations of Mn and Fe increased to a detrimental level. In addition, there was a significant positive
correlation between most of elements in soil and leaf. Generally, the results indicated that flooding
changed the concentration of much elements in leaf and soil seedlings of A. subcordata that it is a current
phenomenon in anaerobic condition of soil caused by flooding.

Keywords: Anaerobic conditions, Nutrient elements, Nitrogen, Organic carbon.

* Corresponding author Tel: +989192375096
492



DOI: 10.30466/jfrd.2021.121102 Koz dnngi 5 gy (oole dolilad
DOR: 20.1001.1.24763551.1400.7.3.10.5 (OF ) FAV-0-F aio ¥ ojleds ¥ al>

@'&#3}!’ o

3900785 S p G JKim 3 ALE wlidp g Lo S s g5 slagasle  plis,l 0Ll 8 G

TehNlzmd e 5T pen ol doms sl50BIS b 5 O plae Gl

(esataie@gmail.com) .ol 1 ¢y Sl ¢ ool 3151 ol&Sls (Pl dls (oIS 05 5 (g S5 (g gmediils =)
(farid.avijdan@gmail.com) .ol .1« e o ¢ odhal 2131 o855 ¢ o sl s (ol 05 S Slskasl =Y
(m_navand@yah00.com) .ol s dlor ¢ ol 33T ol&iSls ¢ o il dmls (ol UK 05,8 Lslewd -V

(islamiali@yah00.com) .ol .l « o o oDl 13T o215 ¢ o Il Aol s (g K 05,5 SLskeasl =¥

QA iy R A4/ ONY rzsl s 506

s
S BBl b Sl s 4 besls wod SIS 86 a5 slagatla ol 0Lsl S

(VY 55u) 550558 035 53 (andad ¥ ban) (5520 00 Olss bt (555 p (onpo 520 Fr0) & gadanlad
— oy Ao 5 aipeiankd a3 48 SIS 4 e S Sl asals S Ol el
= Osln s el (S 5 2055 ler o (ri e 53 aisaianlas ) ) dle gladi S Sl
St alin 5 b me 45, bgs Latli Glad S oo L adlae alS lolazal i od SO
b g slaes S s bl o plnil b bSG lols SIUTL alS slaes S 55 s 655
O ot ke 5 L o 51 e YoVe S VY AT VO gl Sl 3 o ja addae ol 5o
S i 55 Slatle B 5l ey S ks (ls e Ml 050) Ao ¥Y 5 00 (e
s osls gl 55 patli iyl s pme BV a L (S sle 5 a5 (sla S £55)
5 S e S S pae g psd 055 53 5 polexr (il Flle s by S s om0 seens
ik e polexr 5 008 50 5 e s Jsl Slaes S 55 Sl (A arls ol S5l
Gl S sbe parle Bl eler 5 p s o sl Gbves S i S Sl s il S0l 5 4iaS
P Sl L ke slalis, i) p5 Slapatls LIS mls bl s sl

Obal S gla S 5 st lde (S sl Ml 1 gulST (glae 5l

SANNAFAPVO 1 la byl J s 0dis 33

A\G\E



Y’o)Lm.i'“V.xl?‘ ‘.ia.}zd.stjjd.hj)_\ >_¢LC3ALAL43 8

53 ) el rek e Slaas o a5l e
bl e 5 Jled gl S VL cleli
L5 o hbas Gln S bl ool IS 550
313 5y s addae a s S s Bl L5l sl
2L glaes s 55 Cilises Gblis 3 s Ko ol
A sl S| 51 4 355 e sdalie ogline
Sagheb Talebi ) s52 o 5 0 Slapituen S| 205
3 g5 w0 b slahasy (Bt al., 2014
plasil o lEl D dd ot > (LS s DS
Nogué et al., Arekhi et al., 2010) .l o
Sharma Singhetal., 2019 drletal., 2015 2013
Shabani-Rad et .Zamani et al., 2019 et al., 2019
.@l.,2020
Jds s Al clelal s Ragn L
ol Noan 4 Ol aes e saOLI S
A s al sne AL Slaes S L belse
= 0 A ey S e e Lol
5 A S ns slheasiio bl Lol daly ogps 0
o S Solsa AS s LS e g
A Slaes S S Cnl g sdse onl dlise Jhasy
Pl O 0 el e by o)) asls s
Gl K 3 o pde S8 s Ll >
P g5 s Sl AS el Ll s ol S s
Ghle opl elil cilsie gble 45 Conde

S M‘)} C)}L&IAEJ‘}J,\.&

la figy 55090

R 93 plonl 4l

cl.w JS {)‘.}‘ JﬂY c)l.«.\j: ﬁUT °jj> DL &A]}i Ll
x:.,\.b. cL«d a)|.>‘ ‘J-@-n;’j—'_d“)-)‘-")b QL’Z..&‘ ;"-"‘bﬁ
S22 on st il i 52 (S Ol e
sbdsb L;LNJ AR NI VIR A =Wl

¥af

PRV
robe o flie 1S Jol Al s g
e3lital 5yenll el S5 s by 5 s
5 ot Sl A eldanlr 5 by
N I T O e
wSS Sl o3 S O ol 5 JIs e
gaA A el Sl Sl a5
P s I (KNS Gepta s el
Jolss o O S s 5 L e L o
5Bl (A s Dl SR eddetls
Zhang et ) il 5 13 ax 55 3550 o SIS 5 5
Bles o Gl 3,008 slaiass s (., 2017
ekl 5o conte LU s s lile
P e s SFLS b SO L s
De Bello etal., 2005; Diaz etal., ) <ol age sl
.(2007

don 5 Ol Jold oo Lyl 5l (glas sazee
Ol glaww 53 (S sla e 5 b 5
5, » (Kaufmann et al., 2017) >33 o Ss
Jolse s same e 51 5L alS 25 5o Dl
axw g remes (Awasthietal., 2015) coul Jas
s B3l Cab 3 Al slaw S Lasl
e bl 5 cd e b Al glea S S
Clelairl 5 Lt oa LS ) Canb 53 wlis
sl e s |y LS

5 ) S bl Lpis s gle K
o) oS s L g oS e (e L
53 Ol s 5 agr o e & Ol e e 55|
s Olma glazadS sl 5lsdkel edl
S pois Dol B Sl 31 0l sl dled sls Ko
03 Sl 3 gy (SaenS O3 5 o LS s LS
Sl 3 b S opl 5l 6ok o ) ans i



395 pyed S o Gla iz ;5 AL wlidpg sl )T iw) g5 sloasli p glisy) (Lal,S L3

— e N S SSle b b e 5 Jitiee (S
s WP CSSTNR | VA g WU PR | WP CIUW Rt
53 YY/A ols 35 0 55 &l adin xSOke o)
— a3 VP sle e g3 Sl S 50l S ol

B
Py AT anT o oine

JSE) sl S5 3,500 00 5O LUl A
U iy 5 e WV Lo e 1 gl eS ()
o355 055 JS Colas ol 2 YOY s Ly o S|
oS et G K el b bl sy,
03 Bk S el o.»},\mém.w\ LS Yo YAV
e o ol eedSl el JLSKa Yor s pus

Figure 1. Study area

bl 51 SO sy p S Gosba LAS Al
53 2353w puiaalad S Bl (5 e O Ol
) 03 (mp e YoXY ) & gaiandad ¥ 5 pazs
Slolp wgeiankad a0 AL by Jash
—dgel Sl s S SSE a4 g sl S
53 wgedanlasy ) ol e o pSCET Sl gl
A ol (4 gadankad 5550 5 4l Sl ) gmpe e
Sl sy oy a0l Ry bl s
Habashi et al., ) 4o b 5 nd i, ole
Gl 55 e 5l szl b a8 Ll (2007
b sla,sls 4 sae (Rechinger, 1963-1998)
S5 s OYVIYAY O 5 gdal) Ol !
OlS glapl San b 5 (WWVO-ITVA (Ole ) 01!

A bl VPV (O yilie) O

40

Sk plal S,
(SIS (sla s b L ity ol plonil o1
(e S S ol 5 OLbslS Sl sl
e Pl b Sl s ol Gl clie ada
S eslial 5 hagn oy adke alS wle
Gy S 5 pelsr o35 (2 b S SO
Slpet 5 A5 Gasio adlas S alsr 53 LS
Ao b a5k gl el ol olab
a5 by mhae Sl plesl e falge
M 5 s sty Slawws 53 Dl s sl O 50 50
Sl e ()1 sl g (S50

A el S hsy & Laesls ol
S 0 S5 G G 2 sy 4 ged Slakad
IS 50 b (U ) Sl 51 0l b3k 5500

Laoals ERE u.4>=..:../a ;“,.:3 PN S 2 (.L.NL)



Y’O)L.o..\i)‘v;)l?‘k}il.? WQJ’SMS)"S"’LC;ALL‘S

Jelos 5 saaid gl Adeslizu DCA (suyais
PC- ORD for ,isle 5 5l tlide s lawi S o5 S
(McCune and Mefford, 1999) Win. Ver. 5
Aleslaia!
slaos S alals 5 ooy, huaib 5l
SLasS jasis gl wiks alS tlie s
—0 S J 5 s a5l (AL 65 S pa sl
(Durfrene and Legendre,1997) i = la

ey S 53 e 55 amlie lp ddeslinad
() sl S st sl jarls 5l alS axlie sy
Peat, ) 505l g6 ¢ 55 (Maguran, 1988)
Ao eSS s (Hill1973) O geeres 5 (1974
vlqgl sl (V Jdads) dleslal (Peat, 1974)

Aoslizal 4 LG bl T 51 baas lis

bl S sa 2 g,
ol SR esde S e Gl
S o2 4 SaS 5 LS 22 S 5 (Continum)
iS5 b e s e e ol 5 Lot Sy L
L gtanb rlide g glaes S L alis gl S
by axls gba S ods gk
solie s sbes,S s sl (TWINSPAN)
bl TWINSPAN 555 oSl o . hdoslinad
B sk Gl e lad S Ly Dol
D84 i =) =Y/0 =0 VY0 Y0 O VO =N
Sl el 2 by LT ol 53 A b S
(McNab et al., 1999; Flynn et al., 2009) pL@%
A Pl e S 6 S IS sl B kel Ol ey
s 5 TWINSPAN mls auli sl oo

Table 1. Indices of species richness and uniformity

Formula References Indices
S l6 S cbe =L
R=S Magurran (1988) Ol gles sbe o

Species richness indicator

n; s IS Sl
3=1-%"p,In(p,)/InS P; =— Peet (1974) - i
[Zp. (p,)] P N Pilo uniformity indicator
U
H'=->"p;In(p,) Peet (1974) FITOSS 55 oA
Shannon wiener variability indicator
A=1-) pf Hill (1973) alCaltas

Simpson variability indicator

(N) Losi S b6 oy g smamn 0 (1) 68 2t dmss oo = Py la S 510 =S

S= No. of species, Pi=species crown cover per. (ni) / sum of species crown cover per. (N)
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Figure 2- TWINSPAN analysis chart of the study area
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Table 2- characteristics of four ecological groups consists of trees, shrubs and herbaceous species

ik s [ S e () s () gl 55
Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
AL
Fagus orientalis
Lipsky
<5
Acer campestre L.
eST)
oS bl Quercus macrantera
Stachys sp Fisch. & C.A. Mey.
o S
Sanicula europaea L. Carplnllj\;iclnlr.lentalls JLs 43 2070 1
S el N
Convolvulus sp Prunus divaricate
Shes Ledeb.
Orobanche sp ;S5
Mespilus germanica L.
Sy F
Crataegus monogyna
Jacq.
O s

Rosa canina L.
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Continued table 2.
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Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
oS
Carex pendula Huds .
Asperula odoratum L. Fagui'orlentalls
i ipsky
o _ oy AS
Tamus cummonis L. Prunus avium L. Il 6 1236
S a3l N
Cyclamen Europaeum Prunus divaricate
. Ledeb.
Fragaria vesca L. Mespilus germanica L.
Pastinaca sativa L.
1)
Fagus orientalis
Lipsky
sletili b 5L
Quercus castaneifolia
P C.A. Mey.
Lds 65 .
. an
Lamium pLurpureum Carpinus betulus L.
CM).))\.) )\M
Hedera colchica K. Tilia begonlfglla Stev.
Koch PP —_
Sl Acer cappadocicum S rad 40 024
. . . Gled. N
Epimedium pinnatum .
Fisch. ex DC P
O g0b Parotia persica
Euphorbia serrate L. Mey. (DC'_) CA.
b ]
Asperula arvensis L Prunus divaricate
P ' Ledeb.
S o
Crataegus monogyna
Jacq.
oo S

Ruscushyrcanus L.
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Continued table 2.
e s [ Sl e (hend) ol () gl 035
Herbaceous Tree / Shrub Aspect Slope (%) Height (m) Group
ssledds b5l
Quercus castaneifolia
C.A. Mey.
Je
s S5 Carpinus betulus L.
Asplenium Ko s
scolopendrium L. Ajnys subcordata C.A.
IS Mey.
Cyclamenfuropaeum sk o odled 50 375 4
' Parotia persica NW
shele (DC.) C.A. Mey.
Hypericum Sbee >
androsaemum L. Diospyrus lotus L.
S
Petrocaria fraxinifolia
(Lam.) Spach
slia

Buxus hyrcana Pojark.

g:".‘.L“" Jg.wb 6.1...'CJ u:oj) L')_:\ GL”\.' sl 0l J,Jli)\j&:.:SM)JcU&)jmJjbw}.ljﬂbua
(Y’ J.(.J) Sl oJ\JoJ)jTu\,u._jb)J LA‘UJA; Solalad 6u)j>wd~ﬁlsojijﬂél.sw tw_gd)‘)jm)%

osl> OLiS 4w Jgdr )5 DCA 1> (Total inertia)

60

Axis 2

4group

A1l
2

3
Ha

40 4

40

04

(st S| (Gladl g & sad Dlakas DCA (Ghuainny Hls 50d =Y IS
Figure 3. DCA chart of sample parts of ecosystem units
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Table 2. Eigenvalues and the length gradients of DCA analysis

V))N \)}N
Axes 2 Axes 1
0’ (9}
0.399 0.718 R
Eigenvalues
la SIS
2.943 4.177 b LS _J)b _
The length of the axis gradient
g
5.941 F ool
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23lie S0le 5 wieS ity LIS S p s o A ey p sbigerle i
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Table 3. Analysis of variance and mean comparisons of environmental variables and species diversity
in ecological groups

S|g E ‘fajjg Y’ojj.f Vajjf \ojj.? &méuw
Group 4 Group 3 Group 2 Group 1 Environmental variables
WS- W
ns 1.9 58+10.8 40+2.9 50£3.5 43.1+4.9 ’
Slope (%)
20) b o3pekan 1l
P<0/01 1374  375%32.29  924+194.9¢  1236+102.9°  2070+127.22 () bosgle Sl gl
Elevation (m)
S st
P<0/01 29.4 6.7+0.8¢ 22.3+1.1b 14.7+£0.8° 28.5+2.62 ]
S richness
s il o
P<0/01 3002  1.08+0.2°  1.9+0.06®  1.8+0.08% 2.8+0.1° s
(H) Shannon wiener 1.
P<0/01 12.58 0.5+0.04° 0.7+0.02% 0.7+0.02% 0.9+0.032 d“_ sy
Simpson |.
- l .
P<0/01 9.49 0.4+0.01% 0.3+0.02° 0.4+0.03% 0.6+0.032 A S

Pilo uniformity I.
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The numerical values of the table correspond to the mean of the variables with their standard eror. ns: No statistically significant
difference and P <0.05 and P <0.01, significant difference at 95% and 99% levels, respectively.
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Abstract

Elevation gradient affects biodiversity indices. Data were collected by transect method with at least one
sample plot (400 square meters) on 50-meter contour lines (44 plots in total) in Tiromrud basin (32
watershed) of Tonekabon city. Frequency of wood species, by species in each sample plot and
percentage of cover - the frequency of herbaceous species (five small sample plots of two square meters
in the quadrangle and center) were recorded according to the Braun-Blanquet method. Plant
communities of the region were introduced by analyzing bilateral index species and comparing
biodiversity indices in plant groups with one-way analysis of variance. According to the results,
ecological groups in this region are located at an average altitude of 2070, 1236, 924 and 375 meters
above sea level and an average slope of 43, 50, 40 and 59 percent (without significant differences). The
groups differ significantly in terms of plant biodiversity indicators (species diversity, uniformity and
species richness). Shannon-Wiener and Simpson-Pilo species diversity indices in the first, fourth, and
second and third ecological groups are maximum, minimum and average, respectively. Pilo uniformity
index in the first and third groups and the second and fourth groups are maximum, minimum and
average, respectively. The first, third, second and fourth groups were classified according to species
richness index, respectively. Based on the overall results, biodiversity indicators show different trends
with altitude changes.

Keywords: Floristic differences, Ecologic, Plant biodiversity, Gradient.
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Table 1. List of family, species, life form and chorotypes of Gamboue forest park
s ., T R
855 als ol ol il il irs ey S3P05S Presence
Scientific name Famil Local Vegetative o Chorolo 3 Al
y name form Life 9y o
form Recreation  Control
Cordia myxa L. Boraginaceae Ol 4w Tree Ph Ss -
Eucalyptus S| )
camaldulensis Myrtaceae o Tree Ph Ss
Prosopis
cineraria (L.) Mimosaceae oS Tree Ph Ss
Druce
Phonix -
(8 .
doctylifera Palmaceae A U Tree Ph Ss
Ziziphus spina
christi (L.) Rhamnaceae oS Tree Ph Ss
Willd.
Tomarix . - alesS
aphylla (L.) Tamaricaceae _ Tree Ph IT, Ss -
karsten. Foxh
Conocarpus 5. _
erectus Combretaceae 50555 I'ree Ph Ss, M
Prosopis farcta  Caryophyllaceae Az Shrub Ph Ss
Nerium - . _
oleander L. Apocynaceae o A5 P Shrub Ph Ss
. OsS ke
Cgpparls Capparidaceae Herbaceous Ch IT,Ss, M -
spinosa L. e 03
. <,
Chenpodium Chenopodiaceous _ Herbaceous Th Cosm
murale L. sl

by S Crecdy 5 Th ocuds J6 Ph cials Ch (b g S o H s sla IS5

b Ol €Cosm ¢ L s —Ls 1 ES slail e M (g (g )lms 1SS ¢ Sl 55— 81T pLdl s ST,

Life form: H: Hemicryptophytes, Ch: Chomophytes, Ph: Phanerophytes, Th: Therophytes, Cr: Cryptophytic
Chorology: IT: Irano-Torani, Ss: Sahara-Sindian, M: Mediterranean, Es: European-Siberian, Cosm: Cosmoplite
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Continued table 1.

p . oL X ) —Jgj 4.&]4.;6)2 )}.‘.é)-
MJS_ ] _f o3l 5> Sy X3 'f 3C ey S NS Presence
Scientific Famil Local Vegetative " Chorolo - oLt
name y name form Life 9y o
form Recreation Control
Cichorium .
S ac S -
intybus L. Compositae s Herbaceous H IT, M, Es
Cynodon
dactilon (L.) Gramineae &4 Herbaceous Cr Cosm -
Pers.
Stipa
capensis Gramineae e Herbaceous Th IT,Ss, M
Thunb.
Typha
australis . . L B
schum. & Gramineae o~ Herbaceous H IT,Ss, M
Thonn.
, S S
Erodium Gramineae Herbaceous Th IT,M -
oxywhynchum S
S
Malva Malvaceae Herbaceous Th IT,M
parviflora L. 3
Capsella s
bursa Apiaceae ) Herbaceous  Th Cosm -
pastoris (L.) oS
Medicus.
Anagallis Primulaceae oLl Herbaceous  Th IT, M, Es -
arvensis
Hordeum
glaucum Gramineae 32 s Herbaceous Th IT,M
steud
Senec:? glaus Compositae s ely Herbaceous Th IT, Ss, M -
Erysimum . Sl T _
oleifolium Brassicaceae S Herbaceous Th IT, Ss
Lycium
schawii Solanaceae ey Herbaceous Ph IT, Ss -
Romer
Bunium i }
. . )J’h °x)
pauqlfollum Apiaceae Herbaceous H IT -
(Boiss.) B. o
fedtsch
Lolium o
rigidum Gramineae o Herbaceous Th M, IT
Gaudin. T
ReI.Chard.la compositae - Herbaceous H IT, Ss -
orientalis
Silybum
marianum Asteraceae = o Herbaceous H M, IT
(L.) Gaerth.
Im.per?ta Gramineae il Herbaceous H IT, M, Es, -
cylindrical Ss

(AR
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Figure 2. Life form percentage in control area (Right) and recreational area (Left)
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Figure 4. Cluster diagram of Gamboue forest park
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Table 3. Result of independent t test in control and recreational area

Sols g T ol3T a3 sl S e

Sig. df Species diversity index

O gt E 55
Simpson Index

0.000 3.42 47

s 05l g5
Shannon Index

0.001 341 47

s 0l oS
Shannon Evenness
sl S ke
Richness
Gols e pde NS /00 ol dd.w 03 Gl gme st /o) oLl C_laM 03 Gol3 e ek
** Sig. at the level of 0.001, * Sig. at the level of 0.05, ns: non-Sig.

0.001 3.55 47

0.041 3.93 47
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Table 4. Compare of soil factor according to T test between ecological group
Lo ol £ - Sla aibae La i
T F df S ol Ol a
Mean =+ std Area Variables
Jals
n 31.230 +£0.69 Control aule
0.464 " 0.188 47 308+ 0.63 -
A Sand
Recreation
Jals
34.7+0.59 Control Sk
0.496 " 0.428 47 3434054 - ]
e Silt
Recreation
Jals
N 34.13+0.58 Control )
0.693 ™ 1.632 47 33.6 4 0.49 -
o Clay
Recreation
dals
- 1.28 +0.004-b Control AL o ez 05
-19.644 13.983 47 138+ 0.001-a - Bulk Densi
A ulk Density
Recreation

** Sig. at the level of 0.001, * Sig. at the level of 0.05, ns: non-Sig.

Sols s pde NS (400 al.,;i\cla.uﬁ Gol3gme /0 eL;..i\CKNﬁ Sl me ek
el bl w3550 Jx‘fﬁ:w&;ﬁl.:d GMetl sy Sly Olnen 8 Gos >

Heterogeneous letters indicate the difference between the mean values of the studied factors between regions.
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Continued table 3.
lows ol - Kol ailaie s
T F df e ol L a
Mean + std Area Variables
Jals
17.311° 3.3 47 45715'3530062516_1 Contr.ol J>=l>u
Akt A Porosity
Recreation
Jals
i Ll o
17 588" 0.582 47 2(5522 :_:8;?2 Contr.ol gl sk,
TR S SP
Recreation
Jals
" 0.08 £ 0.001-a Control Js @l
23.467 5.8 47
0.045 + 0.0007-b Gf”: N
Recreation
Jals
. e
23.707" 293 47 238194él+i00é61?b Contr.ol e
Recreation
Jals
20.048" 15.488 47 iéf? f 8 f;‘f;‘ Contr.c_)l -
T B p
Recreation
Jals
- T osle
345" 2 836 47 8;3& 88823 Contr.ol Ses
el = LAV A 0.C
Recreation
Jals
o]
-0.481 ™ 133 47 77.4‘:381+ Odoo? ContrE)I s
480 e pH
Recreation
Jals
N S colaa
-21.945" 17.143 a7 2o =00o® Control i
Recreation
Jals
- Kal
-19.646" 5.856 47 2w 0%h Control
o x0aLa A T.N.V
Recreation

Sl sme pde NS 0/00 al.;;i\cla.w): Sols g s c0/0 ) a@\chujs Sol3 oma ek
sl bl e gy 350 Jalge ialie Kl GOt 55 s Kby Olues 8 oy >

** Sig. at the level of 0.001, * Sig. at the level of 0.05, ns: non-Sig.
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Abstract

To investigate the effect of recreation on plant species diversity and edaphic characteristics, this study
was done in Gamboueh Forest Park of Ahvaz with an area of 60 hectares in 2019. For this study,
sampling method was used using a linear transect with a length of 300 meters and sampling parts were
randomly used at 50-meter intervals. In order to study the tree and shrub cover in two recreational and
non-recreational areas, 24 sample plots of 20x20 m (400 m?) was placed and in the center of each plot,
in order to study the grass cover, the sample plots of 8x8 m (64 m?2) were implemented. In this study, 28
plant species were identified. Conventional comparative analysis (CCA) showed that the control area
and the recreation area each formed a separate ecological group in the area. In terms of plant species
composition, the highest values of Simpson species diversity indices (0.33£0.023), Shannon-Wiener
(0.44 +0.012) and Shannon-Wiener uniformity index (0.6+0.003) and plant species richness (2.9+0.61)
were estimated in the control area. Examination of edaphic conditions showed that recreation could not
have an effect on soil texture, but characteristics such as porosity, nitrogen, potassium, phosphorus and
organic matter decreased under the influence of recreation and characteristics of bulk density, saturated
moisture, electrical conductivity and lime increased significantly. The results of this study indicate that
recreation without observing technical and scientific criteria can reduce the density and diversity of
grassland vegetation in the region, which can have destructive effects on habitat.

Keywords: Conventional comparative analysis, Recreation, Gamboueh, Species diversity indices.
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