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Table 2. Analysis variance of peroxidase, ascorbate peroxidase and catalase activity of Fagus
orientalis in four different sites
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**: Significant in one percent error level, ns: Non significant.
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Figure 1. Comparison of mean peroxidase activity of Fagus orientalis in four different sites
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Figure 2. Comparison of mean ascorbate peroxidase activity of Fagus orientalis in four different sites

D@ s JS Ol lols o 5 4 b SIS 51 oS Il o
Al ks ik F &S b oli ass,l8 5 S oS SId bl e 5w il el
SIS Ll o5 0 a3 A L ISl el opl s e 5l ade ¥y GYBS 5

- Sole sl (Y Jd) Lls (gls e 3D Y Jsde) s sdalie (gl sme D]
sl e ¥ oopl g oSSl Gsesl b 5l e S g5 58050, i —3



\ o)w‘Vb‘ﬁowggwgfsols:uLl@s

Aol Sl sl olansl s a1, b ISl (7 JK2) sls 8 T glaanas pya Ly IS Ol

M‘J;MYLJ\.‘SJ)K[;LSJJJM&JMI}\ wj';..:n.:.: ')‘“"w.f,l'i )L’SJ)J:} E) J})L;L..Z 45&)).%44

Calies oKy 55 Slemr 53 B0 (il il Sl Slde bl 45 Y Jods
Table 3. Analysis of variance of different pigments amount of Fagus orientalis in four different sites
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Figure 3. Comparison of mean chlorophyll a of Fagus orientalis in four different sites
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Table 4. Pearson correlation between biochemical traits and climatic characteristics of four different
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Table 5. Principal component analysis of studied traits in four different sites
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Second component First component Traits
3loS|
0.774 0.125 ST
Peroxidase
LS
0.107 0.175
Catalase
ST b I
0.822 -0.004 o ”*u'”‘?”
Ascorbate peroxidase
a L
-0.279 0.851 25
Chlorophyll a
b N
0.029 0.875 28
Chlorophyll b
0.047 0.901 S da
Total chlorophyll
LS 45,18
0.064 0.876 i
Carotenoid
HIg
19.62 44,57 (Ae3) bl
Variance (%)
R g
64.19 4457 ez el
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Abstract

The aim of this study was to measure the amount of dehydration stress in native trees in the middle of
summer by comparing the three important enzymes response to this stress and photosynthetic
pigments in the studied habitats. In order to carry out this research, four habitats in Guilan,
Mazandaran and Golestan provinces were selected for sampling. From each region, 15 mother trees
were selected. Peroxidase enzymes, catalase and ascorbate peroxidase and chlorophyll pigments
including chlorophyll a, b, total and carotenoids were measured. The results of this study showed that
Fagus populations in all regions had different antioxidant activity at the peak of drought stress in the
middle of summer, so that the population of Shastkalateh with the least rainfall compared to other
areas, had higher levels of peroxidase and ascorbate peroxidase enzymes. Also, all regions of the study
had a different chlorophyll a content, so that the populations of Shastkalateh and then Up land
kheyrood had the lowest chlorophyll content. The correlation results indicate a significant positive
correlation between chlorophyll a and rainfall in the studied areas. Chlorophyll a, peroxidase enzymes
and ascorbate peroxidase were also identified as effective and significant traits in response to drought
stress in the studied areas.

Keywords: Ascorbate peroxidase, Peroxidase, Fagus orientalis, Chlorophyll pigments, Catalase.
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Table 1. Some physical and chemical properties of the studied soil

awdesl G gy ) SOl (Mﬁ_) oS sl (Ao y3) Sl (Ao)s) o (o) o)y
pH  Electrical conductivity (dS/m) Ofga“('g;o ;’afb"” Texture  Silt(%)  Sand (%) Clay (%)
7.7 0.85 2.95 o e 40 14 46

Silty clay

43}&34&2.5)) fj'f“"‘”‘“})’ LA)LA:.: OLA;?"LNJ: 4\.15))&4{ J\jA—T djv\?'
(MDEQ, 2007, ALDOT, 2014, ASWCC, 2009)
Table 2. Materials used in treatments in gram per plot (MDEQ, 2007, ASWCC, 2009, ALDOT, 2014)

N-P-Kos Sl come s Sk oIS a2y Sl Ll b SI s S s,
N-P-K Seeds of Crumb Carcass Anionic Treatment
fertilizer Festuca wood Sugarcanemolasses straw olyacrylamide code Rank
polyacry

0 0 0 0 0 0 BS 1
0 0 0 0 0 0.7 P 2
0 0 0 300 0 0 M 3
20 40 250 0 0 0 WM+S 4
0 0 250 0 0 0 WM 5
0 0 250 0 0 0.7 WM+P 6
0 0 250 300 0 0 WM+M 7
20 40 250 0 0 0.7 WM+S+P 8
20 40 250 300 0 0 WM+S+M 9
20 40 0 0 333 0.7 SM+S+P 10
20 40 0 300 333 0 SM+S+M 11
0 0 0 0 333 0.7 SM+P 12
0 0 0 300 333 0 SM+M 13

Sl sk wgmes 2 g S WMHS) 555 5 L0 L Cosmes & i pSE (M) S ol Sl «P) del | S1L Sl «(BS) s S
Sk ok b ome A S WMEM) g 0l b e 5 S CWIMHP) e ST L e = 25 S (WMD)
— b L Ao VO L slSesY (2 S (WMHSHM) 55 5 Sis bl 5 d b spes 2 (oS (WIMHSHP) 555 5 el 51
bols—adY iyl (SMASHM) 555 5 sl 5 S oo b by o )ps VO L olSadY Sl (SMHSHP) 558 5 5 5 sl s 81

(SM+M) s ol b olSasY 35Sk 5 (SMHP) sl L S1 L

Bare soil (BS), polyacrylamide treatment (P), sugarcane molasses treatment (M), wood mulch with seed and fertilizer
(WM+S), wood mulch without seed (WM), wood mulch with polyacrylamide (WM+P), wood mulch with sugarcane
molasses (WM+M), wood mulch with seed, polyacrylamide and fertilizer (WM+S+P), wood mulch with seed, sugarcane
molasses and fertilizer (WM+S+M), 75% straw mulch cover with seed, polyacrylamide and fertilizer (SM+S+P), 75% straw
mulch cover with seed, sugarcane molasses and fertilizer (SM+S+M), straw mulch cover with polyacrylamide (SM+P) and
straw mulch cover with sugarcane molasses (SM+M).
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Figure 1. Simulation of rain on hydro-mulch types
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Table 3. One way analysis of variance of the effect of hydro-mulch types on run off rate

. Slap o Kbs Slai o g poee sl e o
Mean of squares sum of squares Degrees of freedom Source
L eSS
63.94"* 564.02 6868.22 12 S
hydro-mulch
*** Significant at 0.1% probability level Aosn /) ezl a3l e
Table 4. Run off of different treatment
Sl &5 o Ao s (Gl ee) SUly,y o DlessS 3
Run off rate Percent reduction Run off volume (ml) Treatment code Rank
29.7A - 2670 BS 1
25.78 135 2310 P 2
26.08 125 2340 M 3
6.7° 774 600 WM+S 4
17.0¢ 42.8 1530 WM 5
11.3¢P 61.9 1020 WM+P 6
14.3¢ 51.8 1290 WM+M 7
7.8° 73.7 706 WM+S+P 8
9.3P 68.7 841 WM+S+M 9
12.7¢P 57.2 1140 SM+S+P 10
13.2¢ 55.5 1191 SM+S+M 11
9.0P 69.7 810 SM+P 12
14.7° 50.5 1320 SM+M 13

el LSD 05031 bl 5 s 3 0 Jlazs! s 3 Jl3gme Sl 3 gy e dasOLES Ot G 3 e By
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test

— S s bales Koo 5l it ool me b oy Bl L
Clle dnll S S5 ssba oS 5 opmes 2 sla Solsgne sbar s, ShE S S Ol il
(7 Jai) s Sl s Jsdr) o5 mbe JnsS o5 Sle (P</o0))

5 (BS) i) L s Coge, ke 5 L 0

—o (M) S e 5 (P) sl b ST (slasles

ey Bl mle By el A6 b bl 4 -0 Jsdr
Table 5. One way analysis of variance of the effect of hydro-mulch types on Sediment concentration

. Slay o Sl Slag o ¢ oo @bl a3 —
Mean of squares Sum of squares Degrees of freedom Source
b fopS>
19.39s 156.93 1883.20 12 &r s
hydro-mulch

Aoy /) Jle| C_EMJ\J

*** Significant at 0.1% probability level
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Table 6. Sedimentation of different treatment

gy Sl oalS Lo s gy 0k DS )

Sediment concentration (g 1% Percent reduction Sediment yield (g) Treatment code Rank
17.00A - 45.39 BS 1
11.878 30.20 27.41 p 2
13.338 21.56 31.20 M 3
2.90P 82.93 1.74 WM+S 4
7.67¢ 54.89 11.73 WM 5
3.93¢P 76.88 4,01 WM+P 6
5.00¢P 70.59 6.45 WM+M 7
1.73° 89.82 1.22 WM+S+P 8
2.13P 87.47 1.79 WM+S+M 9
2.73P 83.94 3.12 SM+S+P 10
3.23P 81.00 3.85 SM+S+M 11
6.27¢ 63.12 5.07 SM+P 12
6.77¢ 60.18 8.93 SM+M 13

.o LSD Qj,aj ‘fLVJ]J.i .,\,.A)JO JL«:}‘ cb“de)‘b@M C;jUJ 39 slasOlis Q};u g,<3 BE Calises s_éjf
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test
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Table 7. Soil loss in different treatment

SalS Ao s S by Sles &S Y

Percent reduction Soil loss (g m?) Treatment code Rank
- 23.61A BS 1
30.20 16.488 P 2
21.56 18.528 M 3
82.93 4.03P WM+S 4
54.89 10.65¢ WM 5
76.87 5.46¢P WM+P 6
70.60 6.94CD WM+M 7
89.79 2.41° WM+S+P 8
87.46 2.96° WM+S+M 9
83.90 3.80° SM+S+P 10
80.98 4.49P SM+S+M 11
63.15 8.70¢ SM+P 12
60.19 9.40¢ SM+M 13

sl LSD 35031 bl Ao 53 0 Jlaz| C]a,u): D13 s sl s g el O gt G s il LBy
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test
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Abstract

The objective of this study was to investigate the effect of hydro-mulches on runoff and soil loss from
steep slopes. So, 13 treatments consist of polyacrylamide, sugar cane molasses, wood mulch, Festuca,
straw mulch and bare soil (control) were established in wooden plots with dimensions of 0.6 m in
width, 1.2 m in length and 0.1 m in depth with slope gradient of 1:3. 60 days after the implementation
of the treatments, rainfall simulation with intensity of 50 mm hr* and duration of 15 minute was done
on each plot and then runoff volume was collected every 5 minutes. Runoff rate was in % and
sediment concentration were in g I, beside soil loss rate was calculated in g m=2. Investigation of the
runoff behavior in 15 minutes showed that the peak of Runoff was occurred during first 5 minutes. In
addition, results indicated that, runoff rates decreased 77.4% and 73.7% in wood mulch and seed
(WM+S) and wood mulch, seed and polyacrylamide (WM+S+P) treatments, respectively. Minimum
amount of soil loss with reduction of 89.82%, 87.46% and 83.90% was observed for treatments of
WM+S+P, wood mulch, seed and molasses (WM+S+M) and straw mulch, seed and polyacrylamide
(SM+S+P). In rainfall intensity of 80 mm h, minimum runoff and soil loss was recorded for
treatments of WM+S+P, WM+S+M and SM+S+P. It was concluded that polyacrylamide, molasses
and Festuca seed as supplementary of mulch increased the efficiency of treatment.

Keywords: Polyacrylamide, Rainfall simulation, Runoff, Sediment concentration, Sugar cane
molasses.
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Figure 1. Geographical location of the studied mangroves and distribution of sampling plots
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Table 1. LSR modeling using 70% of the observation data for predicting mangrove canopy cover from
the NDVI values extracted from the Landsat satellite image 2019
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Continued table 1.
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Figure 2. Comparison between 30% (validation) of observed canopy percentage (measured in sample
plot) and predicted canopy percentage (derived from the NDVI values of satellite image) in the a:
Khamir, b: Tiab and c: Jask
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Table 2: Results of the accuracy of observed canopy percentage (measured in sample plot) and
predicted canopy percentage (derived from linear regression models) in mangroves
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Abstract

The present study was conducted to classify the sensitivity degree of mangrove habitats of the
Hormozgan province based on canopy percentage (as an indicator of the structural characteristics of
forest). For this purpose, by field survey and recording of mangrove crown diameter in the sample
plots, the percentage of canopy cover in each sample plot was calculated. Then, by analyzing satellite
images and mapping NDVI of habitats, a regression relation was fitted between the percentage of
canopy cover in the sample plots and the corresponding NDVI values at each vegetation level and by
applying the regression relation on the NDVI map, canopy cover percentage spatial changes were
mapped at each habitat. Finally, the map of the susceptibility of the Khamir, Tiab, and Jask habitats to
three classes of low, medium and high was prepared using the mangrove canopy cover map and GIS
techniques. The results showed that the average percentages of the canopy cover in the Khamir, Tiab,
and Jask were 62, 43, and 71%, respectively, indicate that Jask and Tiab have the lowest and highest
sensitivity to environmental stresses and disturbances, respectively. Local geomorphologic features,
sediment yield, coastal installations, economic and social conditions of the area, environmental
pollutants, and sea level rise are among the influencing factors that cause differences in the degree of
susceptibility between habitats. This study by producing accurate information on the sensitivity of
mangrove habitats of Iran, has provided preliminary prerequisites for implementing climate change
adaptation programs and prioritize conservation and restoration activities of mangroves.

Keywords: Geographic Information System, Remote Sensing, Modeling, NDVI.
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Figure 1. Position of the study area in East Azerbaijan Province

e 53 (GPS) Jler Clcaaise oKaws
Glal Ssesl 5 Aol e e UTM Sl
Bh 4 Cas g 2050 Gble 5o s e D
Ly 3 e3litnl b pepw 3 SBlssl e 3 LS
e A b5 (XY 1S3 Slans & jlilie
s 5 5 Lol e alas Sliazies 4y Slases ol
e ety el G S s sl Slatss
R L a4 e s a Dsaysl 5 Aol
Akhavan ) .i Las UTM Gl 4 5 sdaew
ol s peled Slanks o 5o (et al., 2012
Gliws, e Oble L3 3prse Jlsess Mo
il Ol Slrafhl saal 85 35S

)\ 345 98 0 40 Ql:ﬁ-).: JS)‘JJJ L;'."Jl’ U'i‘ )\ oA

¥

o3l dui@-‘:‘ S

5 slabals glafass o) el b iags ol
T RS F N N KW FOp
330 Jed 3l e o SR 53 53 Ok
855 pam 5 Sy Cends 5 M S e i
(il lae s ) bl (galaBl ) s
ol Gras Jee 3 delss Jllhe (ool (s
A plol J yaons

Sl 3 B (fs) (o

WS ypam Gbla (s e p b dsl i o
o it S led oS S g IS
A s 3 o 030 a5 g S5l
o3linl b (g pSo3lil gy et e ound o Lt



\ o)w‘Vb‘ﬁowggwgfsols:uLl@s

Sinha and Bawa, 2002, Dejene et al.,, ) 55
Ls o sloosls 3l o gme s 3550 1 5 shiness (2013
LB gl da d esliad bwsy e LU 4
O35S ola gzl 5 e LS Olesl 3 v
Arc GIS  lLos 3 Lapble o3 gde it 4
sy ke 53 placs ax LTS s 0y 103
g o 03 Gl e b SV 5 500
slaoble L lagble 5,0 5 edgdome Lyl s>
OLsl by abiae (5, Sl eslinal b by slne
—a ol Ple s ke 53 e 5 AS Gasile L,
el 5l Ay (G S g lalE D50
50 WS m aph patie SOl gl ol
LU b sy laaly ar e oS L K
B opd s S glabi glandss  Sheses
534S XS o Oly Lo ay glabal (glandypn (Sioen
Ll b s et DY g (oo 4
oslital b Ol 5 o momen A3 Y pame ol JLis
sy50 il 53 L 855l Gl epr slas ol
3 Ot et (g Sl 2 AR o)
LoGldsions 503 5 atugm (O S e
Ser gy 3l (s he) Sl
>5i o odlaal (point biserial) (glaks (glass ;s
ol .(Bihamta and Zare Chahouki, 2008)
3 oshie s e OLES Mo slastl b 1y (S
S lis 53 31 SO LS a8 el O 5 les e
Sy =ded 5 0 -l Wl b e Jeli | is
S e Sl el ey Ygens
3y Jio by Sos S a5 O b shess
St U S e S (Ses o) Bl 0 e
S0l Sen VU i AS 6 K
(Varma, s, |, bows ey ba S sl

Spd o el ) adaly 5l e ol 2006)

Sl 3l e AE jasie Ly, 5 45 e
Ol 53 592 o Ol 3 3l o 3o (g 5led s
Lds o0 S L ARC GIS 10.3 Las 55 b oo
2 &S5 Gl Sy e 5 STy essde b
5 Sy e s b oasd asie Ol
S day e LS 3 sl (sl S slaw
S5 b5 e S e3lll lp W50 8 S
booos s o3 bese Siolad Sl eslizal L O
(Kainer et al., 2007) .. el s hs)
» Blaphne Sosen DB glanl S
Wl A Gy 00 i bl 655l sl slaes g
Jded 5l S slhaaiie 5 A5 ese e
Cn 3105 CL? CL:SS)\ HGICESN C\S k3 Jil:.a
ol gla s 3l & s adl il 6,8l
B b (Star s 5 G5 b JlNie (oS
slacl 5l (28 slaas Lo slaanasiio
oL 5 Homcezinski .ol oii el 5o
L (2017) o, Kes 5 Keyvan Behju 5 (2017)
5 M e i Gl Yrossa (oS0l
Alijanpour ioees . sls plosil | (Soces oo
e 655 guy p o le Shasy 52 (2017)
S el o3l el 1 (5S84l YO s L
Sty glaal Sl Sl Ad e fagn opl 03
o 555 ealizal baaasiie 3,50 5 gl (o 2
b&)ﬁ;ﬁl&ﬁébwtbﬂﬁ)yﬁw
Jebos ol edle i pladl A5 ege e
oS Sl e e 351 sl S S5
e 0 VL &S Glaatin b A5 oge s
030 ogee el (iE 1S plal (il | RN
Ol B Al s adys S gt 45 Ol
by bogenS syl by adst 8 05 ke

sjﬂj., Lal ;o oee 055wl o glaad o= sluws



Ol )| sl JKiz slzaSh] 550l 554> 4o (Ribes biberistentii Berl. & DC) l8o )3 (goladl st (o)

Joe Sl Ll Ll dels Olpsa el
Sl gl (Gl Dle i s ool
Caad 3 b i Srae M e ol
Cead 3 s disosl B s b s Gpan 5 plt ose
Ghanbari et al., ) 4 acslos old (5,315 o

(2017

s

o
5 Gl el e 53 03 ey ol
Sd e sl ela! (ool
St S

BB S 5 ghls £8 4S5l Ol @L:.}
53 Bese 5 esm sl Of) oy LSS
o o (VK8 Aol e oy a5l slaad =
AL 1y o 1A S b G o3 0 -
gl Sl ol e s (7 5 Y IS5) 550
—dls e g (5 S el S LS s O
«Bo 3 g Verr (5 a8 sl QLS Do B sl
g g oga o3l Y S oen 5y pf\‘\“
sgme & 0,0 s e QLS ) Ol B gl (sla
ok V¢ sk 0T b 5 e n 0 e e
Syse adlee j> Dl 3 (S|, gble ¥OSE s

.J\AJ‘_;G oS SR

M,-M, [ P
X

— i
bis —
p St

)

,
(1) a

6‘4;.,;') 92 LS:W g—A—iJﬁé :rpbis L)T B 45
(aJ\.G w.<.rl.:ﬁ ZMt LM}; J)“b Jgi.v.l:.o IMp cé‘%
4_',; J}.\.é:- C_‘,\m.q ZPi 9 )L:M k_e‘fu‘ ISt 4)‘}.,!4:-

ol

e B 45 wleirl ol ) p

YY Sl slel golasl Sledbl L;,)T@,T &l
sl B3 53 @l NS Sl Sl b e e
alas 53 LSS asliin Ol gl S
5o S e o 5 plbaasite ¢ Jows 5131 |
5 Sl sl (55518 s s g edd sl
5 SR e ekisslp 5 el bpe O
s s 455 b asls glas 8 s Slessll
Dejene et al., 2013, Ghanbari et al., 2014, )
(Malik et al., 2015, Dash and Behera, 2016
—a g diebds wlas plil 5 (S0 )
sookd plubs $8 cpl Obla e, &S sk
o p Ll ol )l Al bl el
Jie o ol 3l e e slaslsls IS ol
Dash and ) & 4wl e L3 3 il
Sl oSle (pl » esdle .(Behera, 2016

bl L5y Ole B b il p o (g5l

O‘)L?""’)‘ éLﬁJi.«?- L CJGQJ; 4;’:;’.’_5-); gf}‘j:‘:‘ )‘ ‘;Lu -y ngz
Figure 2. Leaf and fruit photos of reddish blackberry in the Arasbaran forests
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Figure 3. Size of fruit and cluster of reddish blackberry
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Table 1. Quantitative characteristics of reddish blackberry
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Table 2. Results of Pearson correlation between fruit production with other characteristics of reddish
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Table 3. ANOVA of produced fruit with average crown diameter
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Table 4. Regression analysis of produced fruit with average crown diameter
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Figure 5. Association of ash (Fraxinus excelsior- right side) and Persian hogweed (Heracleum

persicum -left side) with reddish blackberry in Arasbaran forests
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Table 5. Situation of collection, consumption, and selling of reddish blackberry fruit by household in

Study area at 2017
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Figure 6. Processing of reddish blackberry fruit
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chay watershed of the Arasbaran forests
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Abstract

The main objective of this research is to study fruit production of Ribes biberistentii (reddish
blackberry) and its role on rural household's economy in Arasbaran region. This research was carried
out using library references and field surveys in summer of 2017. Socio-economic data collected using
questionnaire from 32 harvesters of Kalasur village in llgeneh chay watershed of Arasbaran. The
collected data were about fruit price, type and method of processing, amount of harvest and
consumption of raw and processed fruit, sales and marketing, and medicinal uses. Pearson correlation
analysis was performed between different tree characteristics and fruit production. The results showed
that the weight of 1000 fruit of reddish blackberry was 240 grams. Fruit production of this species had
the highest and positive correlation with the average crown diameter (0.767) at 0.01 significant level.
The results showed that its fruit had medicinal uses to treat high blood pressure by local peoples.
Concerning the price of raw fruit and the amount of harvest, the economic value of fruit harvested for
the entire households was 192 million rials in 2017. The average annual economic value of harvesting
and selling of reddish blackberry for each household was about 6078 thousand rials.

Keywords: Arasbaran, Economic importance, Processing, Ribes biberistentii (reddish blackberry).
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Table 1. Variances analysis of studied tratements effect on Pinus eldarica

P F Sl pSlke Sl e g o 331 a3 e gl olis
MS SS df Variation source Traits
0.023* 278 0.026 0.213 8 1 Sl g Ao
- - 0.009 0.240 25 2 Germination percentage
0.054™ 228 0.091 0.729 8 1 ol S gladly dus s
- - 0.039 0.998 25 2 Dead seedling percentage
ns
0.143 1.72 8.303 66.428 8 1 Skl L
4.829 120.735 25 2 Germination rate
0.082"  2.04 0.060 0.480 8 1 S a L
- - 0.029 0.733 25 2 Seed vigor index
0.353"™  1.17 50.979 407.834 8 1 (o k) 4z aila Jsb
- - 43.496 1087.422 25 2 Shoot length (mm)
0.317  1.24 217.377 1739.016 8 1 (e dus) aais; Jsb
- - 175.221 4380.527 25 2 Radicle length (mm)
0.572™ 0.85 397.723 3181.786 8 1 (fig) ool 505
- - 470.247 11756.187 25 2 Shoot fresh weight (gr)
ns ~ . .
0.112 1.86 174579 1396.635 8 1 (615) iy 5 Oy
- - 93.948 2348.707 25 2 Radicle fresh weight (gr)
0.393"  1.10 11.395 91.161 8 1 (fjf) il i 03
- - 10.317 257.938 25 2 Shoot dry weight (gr)
0.010 3.28 2.654 21.234 8 1 (TJ?) ity KE2 03
- - 0.809 20.240 25 2 Radicle dry weight (gr)
0.009™ 3.38 0.059 0.476 8 1 &}ﬂ};\ g
- - 0.017 0.440 25 2 Allometric index

S ™ asn0 ch«);)lﬁ‘f&ﬁﬁtwjﬁ ) CEM)Q)‘JJ;M s =Y Gles =)
1= Treatment, 2= Error, ** significant at p<0.01, *significant at p<0.05, "™ non-significant
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Figure 1. Mean comparison of studied tratements effect on germination percentage of Pinus eldarica
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Figure 2. Mean comparison of studied tratements effect on dead seedling percentage of P. eldarica
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Figure 4. Mean comparison of studied tratements effect on radicle dry weight of P. eldarica
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Table 2. Variances analysis of studied tratements effect on Cupressus sempervirens var horizontalis
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s 2™ sy 0 e 2 Sl sy ) e 3 Jls e s =Y Glag =)
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Allometric index
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Figure 6. Mean comparison of studied tratements effect on germination percentage of C. sempervirens var
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Figure 7. Mean comparison of studied tratements effect on seed vigor index of C. sempervirens var horizontalis
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Figure 9. Mean comparison of studied tratements effect on radicle dry weight of C. sempervirens var horizontalis
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Abstract

The aim of this study was to investigate the effect of pea and cowpea sprout extract on germination
traits and growth of Pinus eldarica medw. and Cupressus sempervirens L. var horizontalis in
laboratory conditions based on a completely randomized design with four replications. The effect of
different concentrations of the extracts on germination percentage, germination rate, seed vigor index,
allometric index, shoot length, radicle length, fresh and dry weigh of shoot and radicle were
investigated. The results of analysis of variance and mean comparisons showed that the effect of
extracts on some growth trait and germination of tow species was significant. The highest germination
percentage was observed in Pinus eldarica at 20% concentration of cowpea extract. The highest seed
vigor of this species was obtained by using 20% extract of cowpea and 10% pea. The highest root dry
weight was observed in 40% concentration of cowpea and 10% pea extract. In Cupressus
sempervirens L. var horizontalis, 20% of cowpea sprouts and 10% of pea seed produced the highest
germination and seed vigor. The highest root length was observed in 30% cowpea sprouts extract.
Also, 10% pea extract showed the highest root dry weight. Totally, we could say cowpea extract lead
to better result than pea extract.

Keywords: Biostimulative, Germ extract, Germination rate, Morphological traits.
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Abstract

Climate change studies and simulations conducted by GCM models show that patterns of temperature
and rainfall will change over the next 50 to 100 years can affect patterns of forest stands increment.
Growth and yield models do not have the ability to simulation forest stands under the effect of climate
change. Due to lack of efficient models, JABOWA-4 as a hybrid model that can evaluate the population
dynamic under climate change scenarios, and can explore the long-term aspects of forest composition,
was applied in this study. In order to uncertainty of climate change trend in future, three greenhouse
emission scenarios were formulated to explore future global developments with special emphasis on
greenhouse gases. After comparison of modeled and real values of diameter growth, R? and RMSE were
calculated to be 0.98 and 1.734 (cm?), respectively, indicating a good correlation between two mentioned
values. The response of species to climate change were assessed separately for Beech and Maple with
31 and 25 percent reduction in DBH increment, respectively, wich showed a negative response to
climate change. Oak projected to increase slightly and after that decreased by17 percent under climate
change and Hornbeam showed positive response to climate change but less than real values. The results
of this study indicated that gap models are good at providing forest yield prediction affected by climate
change.

Keywords: Climate change, Growth and yield model, Simulation.
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Figure 1. Study sites in low land forest at Mahdasht, Sari, Mazandaran
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Table 1. Soil physico-chemical properties in planted forests
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Cypress Poplar  Alder Maple Chestnut-leaved oak Specie
Uﬁ .
1/22° 1/344%  1/286%  1/408? 1/3752 CAZ o2 _fﬁ
Bulk density
30/88  31/88  3u4r 18 24/4b o
Sand
e
36/4¢ 38/6° 45/6%  43/6P 482
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Soil physico-chemical properties 20 years after plantation in the Iranian northern
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Abstract

This study was conducted to determine carbon and soil nitrogen stocks in five plantations with
broadleaved stands including oak, alder, maple and poplar species and a cypress conifer stand in Tajan
watershed in Mazandaran province (Sari city). In order to study soil physico-chemical properties, soil
samples were taken at a depth of 10 cm in each stand. Soil characteristics including texture, soil
acidity, bulk density, electrical conductivity, total nitrogen, organic carbon was measured. The results
showed that tree species affect the physicochemical properties of the soil. The highest carbon storage
was observed in alder (64/61 ton/ha) and the lowest carbon storage in poplar (26/76 ton/ha). Nitrogen
stock had the highest (2/68 ton/ha) and the lowest (1/17 ton/ha) in alder stand. Overall, the results
showed that carbon and soil nitrogen storage are as an added value with other values and benefits of
forest ecosystems and as an indicator for assessing ecosystem sustainability. Based on plantation and
reforestation must be done with broadleaf species that have high potential for atmospheric carbon
storage.

Keywords: Forest rehabilitation, Soil elements, Ecosystem, Natural forest, Climate change.
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Figure 1. Part of the central Alborz in northern Iran showing the approximate position of Lalis
peatland (black square, southwest of Nowshahr) and the upper forest boundary (sketched as dashed
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Table 1. Lithostratigraphy of Lalis (LLS) peat core
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Figure 2. Pollen percentage diagram for Lalis mire
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Palynological reconstruction of beech (Fagus orientalis Lipsky) forest history in central
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Abstract

Palynological analysis and radiocarbon dating of a peat core from a mire (1314 m a.s.l.) in the Alborz
Mountains enabled the reconstruction of the vegetation history of the central Hyrcanian forests over the
past 1400 years. This palaeopalynological record indicates that Fagus orientalis and Carpinus betulus
were the most abundant tree species in the surrounding forest stands accompanied by Quercus
castaneifolia, Ulmus glabra and Acer velutinum. Alnus subcordata must have persistently been the most
abundant tree species at local scale, i.e., on and in the immediate vicinity of the mire. However, this
species substantially declined during the periods 1400-1350, 1250-1050 and 450-300 BP, most likely as
a consequence of local hydrological changes. Also, Pterocarya fraxinifolia, which was a main local
element until a few centuries ago, decimated probably following a climatic cooling and/or drying. In
periods where beech was dominant, i.e., 1250-1100 BP, 900-750 BP and over the last 450 years, the
stands surrounding the mire were closed canopy and rich in (tree) species. These time spans were also
characterized by the sporadic occurrence of shade-intolerant invasive species in the forest floor. Climatic
changes and anthropogenic activities must have decisively influenced the structure and composition of
the forest stands over the last 1400 years. This was particularly the case during the periods 1350-1250
and 700-550 BP, when a substantial decrease of beech and canopy cover led to the expansion of
opportunistic invasive species, such as upland ferns, Artemisia and chenopods, and to a lesser extent
Plantago lanceolata.

Keywords: Climate change, Holocene, Human activity, Palynology, Vegetation history.
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Table 1. Results of one-way ANOVA for characteristics measured in different plantation stands

F Sla e Sl Sl o ¢ sazes @3b5T o olis
MS SS df Characteristics
Sl s
43531" 3.178 9.535 3 5
pH
: o S eolis
3.933 0.000 0.001 3 (o p i o3) So 80
EC (ds/m)
M .
39.948" 0.948 2,845 3 ( _ 03 S
Organic carbon (%)
Lo 359 s
13.900" 0.004 0.013 3 ( ﬁ)_ JS 05s 8
Total nitrogen (%)
44617 292.043 876.130 3 05378 4 (p S S
C/N ratio
6.102" 5.967 17.900 3 (¢SSR 05 o) s

P available (mg/kg)

ol (gyls pme r.x; oA QLL”S}MW 50/ 0 C_Ia.,,); Sols gme odas Ol S Say R

#*

*and ™ indicate significant difference at 0.05 and 0.01 levels and " shows no significant difference.
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Continued table 1.
E Sl o S5k Sla o § o EERESE liw
MS SS df Characteristics
3 3 i LGl
30.787" 11017.967 33053.900 3 (eSS 2 p S o) ol B ol
K available (mg/kg)
3 < Je LB s
2.540™ 81620.000 244860.000 3 (0550 0 “’L” ) LB s
Ca available (mg/kg)
22.505" 2149.967 6449.900 3 %ﬁﬂ,ﬁf 05 ko) e
Mg available (mg/kg)
.
174.152" 0.117 0.352 3 b oS o
Soil microbial respiration
162.115° 46318.000 138954.000 3 DS 2 225
MBC
48.416" 1066.520 3199561 3 S
MBN
235.033" 474.228 1422683 3 D307 4 05 oS 2250
MBC/MBN ratio
. M
1,515 28.892 86.675 3 o 2
Sand (%)
G SO W)
1.943 17.367 52.100 3 e
Silt (%)
Lo
0.344" 3.092 9.275 3 o0 e
Clay (%)
L) Sl .
38.321° 103.467 310.400 3 (A22) Sbt sy s e

Soil water content (%)

G| ‘5).3&_;'.&.4 <>.,\.9 o lad QU\J”S)'/'\ j'/'o cla.,:): 6)‘55.**‘ slas OLiS ;,:.?ij e

*and ™" indicate significant difference at 0.05 and 0.01 levels and "™ shows no significant difference.

S il slaess js S glaaasiie (Glaseliil £) U:KJLJ -Y Ul
Table 2. Mean (+standard error) of soil characteristics in different plantation stands

il + O Ke g

o3 A. subcordata Bl e
C. sempervirens + P. deltoides  A. subcordata Characteristics
P. caspica
Sbe S|
6.41+0.09b 7.57+0.08a 7.430.11a s
pH
. "y UGN
0.181%0.00b 0.194+0.00a 0.189+0.00ab e e
EC (ds/m)
M .
2.47+0.05a 1.93+0.04b 1.91+0.06bc (Xe22) 015
Organic carbon (%)
do R
0.106+0.00c 0.154+0.00a 0.132+0.01b 0.142+0.01ab ( )é)“}su)jﬁ

Total nitrogen (%)

-Different letters in row show significant difference among the stands.
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Continued table 2.

Chdde + O Kay

Y A. subcordata S e s e
C. sempervirens + P. deltoides  A. subcordata Characteristics
P. caspica
23.91+1.42a 12.60+0.42h 145740390 12.61+052b e
C/N ratio
3.80+0.25h 5.60+0.37a 4.80+0.29a 5.20+0.32a (6 S S S (o) yd
P available (mg/kg)
$ < Je LG el
148.40+4.11c 222.80+4.11a 184.00+4.81b  211.80+4.83a (¢S5 p S k) 2 JB oy
K available (mg/kg)
< g do LB ds
1286.0+60.6b 1494/0+52.5a 13830+47.9ab  1449.0s64.2ap 2T 1A k) o Ll
Ca available (mg/kg)
57.20+1.59¢ 92.00+3.55a 76.00+4.04b 82.20+2.59b (eSS 2 o5 o) e
Mg available (mg/kg)
OA: MJJ
57.20+1.67a 60.90+1.67a 59.70+1.67a 60.70+1.08a
Sand (%)
C»L:M' Aoy
20.70+1.23a 17.80+0.74a 19.50+1.00a 18.20+0.71a
Silt (%)
B R
22.10+0.92a 21.30+1.05a 20.80+0.98a 21.10+0.82a
Clay (%)
Ao s) Sl ¢ :
21.60+0.61c 28.40+0.52a 24.40+0.34b 28.00+0.56a (4252) Sk S
Soil water content (%)
L: - fe
0.211+0.005d 0.456+0.008a 0.361+0.008c  0/422+0.012b e o
Soil microbial respiration
537.8+3.87a 389.2+5.86¢ 424.4+5 58 401.045.82¢ DS 2 025
MBC
23.1440.61c 46.86+1.96a 3728+41.000  42.61+1.84a el e
MBN
23.27+0.56a 8.45+0.40C 11.500.44b 9.55+0.37¢ D395 N S S S

MBC/MBN ratio

el uoaﬂ&ﬁ).b@u u)&b\_’;lf gji:))adiﬁuu_éjf—

-Different letters in row show significant difference among the stands.

L;)% il glaes g 53 St saaasiie sPCA o soee Z. T e
Table 3. Correlation between PCA components and soil characteristics in different plantation

stands
tJLﬁ)W t).w))m r).>))>u d)\)jm ladoseie
Fourth axis Third axis Second axis First axis Characteristics
Sl S|
-0.064"s 0.019m 0.224" -0.871™ Sl
pH
o p oy smed) S SOl
0.094"s 0.100" -0.0447 -0.657"" Pt o ) S
EC (ds/m)
sl (5513 pme r.xpaMJQLiJnS}'/W}'/'O Cjb)sfw/“ Y P Fge aM:QLi.};.,:SJJA.JMj%

*and ™ are indicate significant correlation at 0.05 and 0.01 levels and ™ show no significant correlation

YA
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¥ Jsde dalsl
Continued table 3.
()Lé’: 257 gy O £3° 057 Jsl 5 gmee Laasis
Fourth axis Third axis Second axis First axis Characteristics
. (Loyd)
0.221" -0.146" -0.300" 0.888" = o
Organic carbon (%)
-0.111" -0.095" -0.092"s -0.834* (Ae3) JS 035
Total nitrogen (%)
0.199" -0.005" -0.160" 0.891" D337 S e
C/N ratio
-0.134" -0.095" -0.074"s -0.800* (¢35 £5 o) s
P available (mg/kg)
-0.014" 0.036" -0.141" -0.822™ (05550 15 ) e JE s
K available (mg/kg)
0.211"s -0.0207 -0.080" -0.475" (¢ RS p S er) 2dr S oS
Ca available (mg/kg)
-0.031" -0.123" -0.103" -0.833" (¢S5 £ 5 ) raseie
Mg available (mg/kg)
N Ao
-0.2021 0.033" 0.003" -0.508" o e
Sand (%)
Sl Ao
0.307™ -0.048M™ 0.158" 0.617" w0
Silt (%)
o
0.014" -0.004" -0.131" 0.159" o0 23
Clay (%)
-0.050" 0.143™ -0.204" -0.891" ('L"_ﬁ) SLE k) sy
Soil water content (%)
L
-0.147" -0.024" -0.042r -0.870" s oS S
Soil microbial respiration
0.215™ 0.035" -0.116™ 0.869" G oS )
MBC
-0.123" -0.065" -0.057" -0.868™ D357 a5 22
MBN
0.170" 0.050" -0.146" 0.870™ O35 S o 2R
MBC/MBN ratio
0% (P9
1.61 1.94 2.44 3.44 R R
Eigen value
Lols s Ao
1.06 2.98 12.04 83.92 SR e T2
Percent of variance
N P P 5 o
100 98.94 95.96 83.92 TR G A 02

Cumulative percent of variance

RGOy e r.x; s las QL:';.}nsj AR RN leg_.q 33 yw/“ o O3 g1 53 e o das OLAS 5 Sy R

*and ** are indicate significant correlation at 0.05 and 0.01 levels and ™ show no significant correlation
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Figure 1. Spatial pattern of stands, soil physico-chemical and microbial characteristics in PCA.
(om0 3 Sk (G o3 (e d 53 e 5 eeeedS el Rd D550 & (S S (JS 05555 S oS STy (S s
b5 05050 4 (S (2,5 02555 Sl 5 035550 (29,50 02525 ¢ S (23,50 03565 by (5 Son kil (S Zosb ) (6 52
e sl Jale) .4k esls 0Lz MBC/MBN (MBN MBC SMR SWC Clay ilt Sand Mg Ca K P CN N € EC pH (s lamtl Dle

b Blne Slsls doss VP = ois e toss Jule 5 AVAY = ramd (lls doss AFAY = Lile b Blae ills duops F/FY = o35

(‘\0/‘\\/= M u"“.l'l.)') Loy AY/ ¥ = J.ALG

Electrical conductance, pH, total nitrogen, carbon to nitrogen ratio, phosphorus, potassium, calcium and magnesium
available, sand, silt and clay percentage, soil water content, soil microbial respiration, microbial biomass carbon and nitrogen
and also microbial biomass carbon to microbial biomass nitrogen was showed with abbreviation of pH, EC, C, N, CN, P, K,
Ca, Mg, Sand, Silt, Clay, SWC, SMR, MBC, MBN, MBC/MBN, respectively. (PC1: eigen value = 3.44, percent of variance
=83.92, cumulative percent of variance = 83.92; PC2: eigen value = 2.44, percent of variance = 12.04, cumulative percent of

variance = 95.97).
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Abstract

In the present study, physical, chemical and biological soil properties in pure plantation stands (21
years old) of Alnus subcordata, Populus deltoides, Cupressus sempervirens and a mixed stand of
Alnus subcordata-Populus caspica at Zaghmarz area, Neka city (north of Iran), were studied. In each
stand, 10 plots of 400 m? were selected and in each plot five samples were taken from 10 cm-depth of
soil. The highest values of soil water content, pH, total nitrogen (N), phosphorus (P), potassium (K)
and magnesium available (Mg), basal microbial respiration (BMR), soil microbial biomass nitrogen
(MBN) allocated to stands of A. subcordata—P. caspica and A. subcordata, while the highest amounts
of organic carbon (C), C:N ratio, microbial biomass carbon (MBC) and MBC/MBN ratio was
observed in Cupressus stand. Analysis of PCA showed that Cupressus plantation has a positive
correlation with amount of C, CN, silt, clay, MBC and MBC/MBN. But the pure and mixed stands of
Alnus are positively correlated with total N, K, Ca, Mg, P available, water content, BMR and MBN,
showing the soil fertility of these stands and encouraging users for cultivation of this species in the
form of afforestation or agroforestry.

Keywords: Caspian poplar, Afforestation, Microbial respiration, Caucasian alder, Soil nutrient.

* Corresponding author Tel: +98911246250
135



Sz anngi 5 eyl (cele dolilad
(\\‘H)‘\\”V—\M deio o) o)LA_(;} ‘V J.L>

pls (2l 5L 51 (25 el (sl (o Ol 55 (B p 5l edkdss sl e S aliE 25

(phd1388@gmail.com) .0l x|l 5 plrn 5 Jlo 5 sl momn ¢ als p ke 058 slslenl

ACA AT ENCR R NN+ il sl
ey

o 88 a.u;@j@}. LS 5 ol ol e s awslie CBla L tash opl

55 S «(Pinus eldarica) ol ¢ s «(Fraxinus excelsior) Sex=S0L; |als S
LS 5 F Al pll (Salix alba) 44w As 5 (Morus alba) i & 5 (Crataegus azarolus)
bl e Slaemil B S 5 s AL i b G A el b Sdne et
ST oalas Sl 2 b B s eyl laesls ids el aKlT sl (sla s,
(P</40) A sdalie ol So3l il (slaaminl b plas o 53 (S)l3 me bl ol s gl
NDF jldde 55 piie dod S5 sl deo s WO G 28 (sl do s AT LS, o s
i 3 g5 53 (o3 YO/0Y) CF 5 (4,3 1#/8V) ADL (4o y3 YA/FA) ADF (4 ;3 OF/+F)
3 e peedS (O30 S i ot Sl Ak O B8 .(P</00) sy Sl e
AV P00 sy lasst s ss SR i Sl e B8 S I s g e e
( ozl 5 Sistosle L pan S (G W5 &5 bl ) S8 Ay 4 by e slaasinl 3
Spp b PH 5 25 BB il Gl Sl o gladad (e slie LG (5351 DMI
OV Sl ke YOIYY) Sl (3L b B o VL 51 58 28 L(P</00) A sdalie ks o5 3
3lie Sl a3y se S 5 LG a8 sl L s ((P</00) 3 sy (Ve S
Ui Al e (S S OB ISl e b 0 ol OlleS Sy po 55 5 03 (Gdke 3lge Sl awilite

3l o350 1 Cilises (gl slge 4 3, 5L Sl g LG

WOIOYOFYFY 1l & e J s ok 5

'YV



\ o)w‘vﬂ}‘ﬁ“}W§5M5fsokgAle

JJL@.J':J)JJS oslaiwl ol L;L:;}AT CJ.: elSd)L}-
2SS Ul Kl ks
bl b LS e slasdUl o3 e (ol LT
53 Bl e insitu b5 AR LsT o e aa
5 A il a8 olae a0l sl oL
5l (Kassi et al., 2000) Ll dis ST = s L
SLS e a5l bl Os S ol
53 ol e 4 r\.,\él Ollals ccalises Ol s
G S &:.J:\JJAKT Rlals s e Lhr‘b e
2ol LS £ 8500 gludss sl b 25
dalfi 53 Llg e ladss glaasl 5 &1 5y SaS
il glapls slasls 05,8 by a4 s 8L
3 oS Saa b Slasy cnl el al AL ke
) °-’-5L§)JT@? LS, o 5 Al
Fraxinus ) lixS 0bj oo IS oy &S
Il «(Pinus eldarica) ol ¢ IS «(excelsior
Morus ) Law &g (Crataegus azarolus) s,
s sy Ll » (Salix alba) waw 4y 5 (alba

A elil skl AL

CITPIRRS

ok 03 ey AELLGT Sla s, 5 bk sad g
S Ol s Sl ol S sl rash el o
z's «(Fraxinus excelsior) SimS 0L el
Crataegus ) »,; I35 «(Pinus eldarica) ol ¢
Law Ao 5 (Morus alba) 1o & (azarolus
Ol g saulie Lgd JK> 4L 3l (Salix alba)
& sl 5 (55T mam ITAY Il OUT 55 by 5
olr Cup Jlo sl meime 5550 oKl
03 b L oG dlf.;— SHL LA el Jl
Ol g g (e shS Llgzr Lo LS YO 550

BL LS)L’ L)'i‘ w Sl 0 Sl (‘L’-&:"’Js

\YA

PRV
Sz peab 53 M Ol s S Sl ok
by O e cbl WOl 52,8 5 5l e Jle
b 3l esls |y S S OB AS I is o3 5a Lapls
S gilise pBl Ol pdy 55 b 5528 gle K
YY) Ol pl 3 s Cmwy st 5 5 Ol s
(S IS cobue o3 VO dslae S O skee
Hassanzad ) <.l osls olantl sgta 50 |
KYs opFeee 51 Se (Navroodi et al., 2015
o b e Llg e Olal Jal lapls 53 5 Srals
3505 b Sl SBL 5 CoiS o bl Lk
55 e GBS Sl ol slie 035 @l
02 30 Ol s S 5l ol AEL e s
LS old Csme s ALS mlba i O
S Jyas 2 mly a0l Doy O s
Ll oo cdied axlse dde Cosgdme L Ol
Slapls o35 il lagls oslasal b 5 | 555
ol S S S dim LS 1S S S
DS F ol e ol BI85 LS FL
Blaml b ail 36 b 5 s 0 pmen sladisns
35m5 el b Ll (Salem, 2005) 55l pll oY
Lo basli w5 (ol o5 Cond sl 35058
awdls pls LAa5 55 (slopally Jedly Dbt S
ol mbe el b Ll r e ol b s (2
4= pl 4 Ondiek et al. (2000) «5° (g, sbas 552
Jols £ 53 S s Flb Daas &S L,
Gliricidia sepium s Leucaena leucocephala
s My e b alS s e Olpes
Liu et al.  oomes 55l s slay s Shae
Morus ) &g S, 3l &5 XsS 5,158 (2001)

e e 3 J@)ﬁ@w&oly@. Ol 55 s (alba



pls i Lo 5l s el sl MSizr b (S 5l s slaer S 2lie )

.(AOAC, 1999; method no. 963.15) . C\f';:,ﬂl
I (NFC) (ghd e sbalidas S i
sde 5l Ash 5 NDF EE CP rox Jolb> Ll
«(Crude fiber, CF) ¢L>' e oldie A dle Vo
Acid detergent ) (gl ol 5 55 J el 2K
Gkl ol s 5 Jsl=el UL 5 (lignin, ADL
Neutral ) x> 5 (Acid detergent fiber, ADF)
e 5IUT o SSw (detregnet fiber, ADF
Lo (O Oliol Slalin Ly S oS5 ,5) ol
SaSh sbans 5 S PSS Ses
B e (03,50 YO Bl 5 L) o pasis
L5 .(ANKOM Technology, 2005, 2006%")
AL bt sai AL S b by e glaaiad
Jasaitis 55, wlul polS A pH 55 5 @ Jsi)
Shole ejlas s s (1987) 0L
Ash EE CP ¢ same J5l5 5l 55 (NFE) 035 %
Arshadullah et al., ) o acules Voo sae 5ICF
.(2009
S Gess el Sle Sl s AeSS gl
o SIS 53 s BIE 5 5 el T oS
Aol (llpm b Sl ey A 4 plrio S
Slgoms Wi 4 ol 5 ki Sl Lol LS
QY s Jlime fl b Lol 05 S0l 5 s
S S s sddOle 4SS sl Lgd LS
SF o oBKilesl 4 adloldl 5wy o s
Lsobecr 3 5 Jdlplr o 5 Jle Szl e
Sly i eals Jlasl oS sle s YA gles
Menke and Steingass s, lul o 5eae
s, sl Dfdl,f Yoo Slade a4 (1988)
Srade S e bedd Ol 5 eas S
s A ame, ) e WY e b glaal s b
S ) (2 5mae Gly 5 4ad mle 055380 51 g

AR

sBar 52,0 50 5 Los sl Sl g e ATA L8
Jsb 5 s L5618 5 adds VY o, YO
Sh L YUA 5 aids ¥F e Fr Ll
5 S L ke gl skl Sl
oz S5k Sl 5 035 (pd o) 3L) Sitaas
WVl 5oL o Sle 5 ol 8 sl iy Y2 YL
Ob s 3yse Ol sl o, s 5 te Joe YOY
adlas S Ol w0 Gl et
Sl e Mlge a5 oon Ll
SR el Jed r eiSlds S S slagls
P OLSIN oS s s 85 8 sl NS
L csss a b sl 5 42 S
g (S Ll B K bsbe S
2235 phre dlse 5 pleed SLS S e Sl
w5 ks aasia a6l LSS Sl S e
Sistosle do s e Gl ai el 31 i S
A Sden ol S e axys £ gles L0yl o
£ y0 pdkir (AOAC, 1990) i o3ls Jlisl sl
53,5 03535 sskaay Jhis O T & 50 Sy
s Lol e walsl s g edd s WOT Sl L
et 318 gl amys Fr gl b gl 4 b ge
O e W ges 31 a5 a6l Jlisl cels YA
Srogke ¥ e 4 e bl LOas Six
Al s
I olSis 1 oalizal b ot o850 e
s asigd 2 5 (O] et Sl ae)
L ged GREMS Sl ey (ASh) ol S jlade s
los Loy sS s 53 OIS Sl sl ) S »
L5 et Cole ¥ Sden ol S sl s e
e o2 (AOAC, 1999; method no. 942.05)
S g o&zies 3l eslizal L 50 (Ether extract, EE)

Qlrl (2 Slpsds s mle 5 (O (250)



\ o)w‘vﬂ}‘ﬁ“}W§5M5fsokgAle

s TDMD ((Partitioning factor: PF) s 4, SS&
(2010) stiao s s, elel » 55 TOMD
oS esg Mg a3l Lad .5 Makkar
2 el S w35 e 35 (MMY)
A diloe 0l v i T esle i

aws S8 L 55 bl O35 M
s s (O] i oS5 cxtle) il
e e el uendST Jol2) (Gme sl e IS
S 4 by (LIS 5 38 (say ol
iy sla Ba, elal ocdilihe Ol s
ool ode oaus 3l eslizud L 5 AOAC (1990)
o il e 5550 Kbl s s
o= (SavantAA, GBC, Awustralia) Clzqd. 5
RSV WY
Lesls Jdow 54 5ou
Sass ool s Yij = p4Titelj gl Jus
=l odalin & Jluie =Yij OF ,3 a5 ad eslizal
By sl gl =€ 5 sl H=Ti (S Sl
5 ol S £ b LB s eyl slbeesls
A bl BT () SAS il 5SSy
Sl a3l Sl estizal b lajlas e golel D]
Slaesls iamen S sl Aoy cla“ 93
Y = b(1 —sles 3l eslizal U 58 oga30 51 Jool>
S e sl Y Ol s oS L LT e
o 5 el 58 sl bt Oleg s edd A
cele 48 51 o s BB s ket
PSSk T © AL Ol S

b st.v )Lf J\.:.‘j: CJ.’ C,\JU (J.)lz.d C c(&i’}-o.}lﬂ

sbl

Qj?wl.:}ga‘ QLA) JJL’M t 9 (&L&L.u A2 MJJ)
(@rskov and McDonald, 1979) s, (csls)
Aot Sl A G5 5 e sbe LB 55
Menke and Steingass (1988) ¥slas ol

AL

Slgips b Lol oo doldl (3 4 K
SaS L bains s aalsl s ans Sy
YA Gl b olan 5o 5 ol oy ey S 15
FAIYAY Q& X slaok; sl sl S ol i s
wind Ol pmmes LAS 4 SOL Cell 45 5 VY
A S ks (S Ol S e A6
SaSa G5 sbaoley L2 ek Wy S8 LS
S ol s &8 s mlid
58 o> slads Olejos Theodorou et al. (1994)
b 5 S o3Il D sl 5SS Ol 53 0l A5
A S ks oSS ler Sl e sl s
i Sl sl (LS L50) sles o sl
b 35 G Wy el b alie S L)
(NH3-N) (SUgel 03525 omnd slateas Olejon
Sl esle 5 (TDMD) Sistosle i w2n ol
SE s a5 S L s (kS Lass pH , (TOMD)
Al 3 s oS baid 51 S e s eld Wy
by Lolae i sbml Glaied 0550 e
e U S ol b A e ol o s 05 g
AL Sl gl gl ensB 1 Ss esS p
ST RECIWER £ STV RC S e
SR SeS L adid e Ol 5 5L eald
(50 YO Ble k3 (gl 0k @ seme
L obais 51 & ja pH ol 5 ol Gl
(Hana, Model HI 2210-01, USA) s pH o&zus
D ged S e gy ol sl 53 ad (5 Sl
al ke g b owld Olo S laow
Slislsl plnil b5 bhsa Jlaj /Y S S
S sl arps A gl LoLnd s sde
O35 SMas (LS Sl o ol 3 5 SIS
Komolong et ) aé cens JIlS 25,0 SU sl

iy (MMY) sid5 s S o35 (@l., 2001



pls i Lo 5l s el sl MSizr b (S 5l s slaer S 2lie )

Gl s (goll slis ol ot W11 Y Jsds s
0 b 03 et SLS 5 5 Siserle Aoy Sl
S il Ol Sl ekl mer S 658
JHds p i S gosbe W sdalis
(doys OV/¥8 NFC) (6 b b lalydny S
5 (doys YO/YY NFE) 055,20 5l ole olas
oty Spow b (Loys #/YY) e e
e eeees (P<0/00) 54 (4y) Salix alba
(do,3 V8/5V) ADL (ds,s YO/+\) CF ldis
5 (doys YA/SA) ADF (4w, OF/+Y) NDF
Pinus eldarica « by » (1o )s YO/Y)) Sistosls
ot s e i (P<0) sy (£19)
5> (doys VEVA) ol 2S5 (s YADY)

(P<+/+0) Ai sunlis (Morus alba) daw & 5

(SCFA) ﬂm)oujs < LSLAJ‘::""" JS AL wcx.:“
s exs Makkar (2005) sl ulal o 5
3 & ¢ SCFA (mmol) = 0.0222 — 0.00425GP
G ol .,\:.b; )K ] e Jsles GP (alslas U‘i‘
By p S hen Yor (6l 0l 5Ol ol YY 0Ly
Ghon) Szt osle G e Hldde 34 0l 4 ST
» (Dry Matter Intake: DMI pls odiy O35 3
53 4 L3 oxs DMI = 120/%NDF Usles ol
ol yi 53 Jalel BUI dwoys Jslee NDF O

.(Sanson and Kercher, 1996) >, >

s
LS Garn bt 50T
LQLA;?J» “ Lyja Sisosle 9 ;;’w C)L:SJ.?

(Aoys) JKm cilies Ol 3l ol LSJ)TC"’-'

(Ao y3) S Cilnses Ol s Q.L;:L;),T@,T GLS 5w by e Sistosle 5 olawd SLS 5 =) Jsd>
Table 1. Chemical composition and dry matter of leaves collected from different forest trees (%)

DM CP CF EE ADF  NDF

NFE o
Sample

Ash NFC

37.82¢ 14.83° 23.08° 4.87° 2260° 39.69°

4521  830¢ 35.01* 5.18% 38.48* 53.03%

4152° 11.25° 20.54° 435" 31.78° 42.64°

34.88¢ 18,50 20.71>  4.42>  20.65° 28.45°

37.91¢  11.33¢ 19.92° 6.122  2451°¢ 37.16¢

0.62 0.10 0.94 0.33 1.33 0.70

S8 0L

Fraxinus excelsior

9.23¢ 2837  44.98°

zs

16.678  457¢  25.92°  43.94b ) )
Pinus eldarica

3 S

12.75°  10.62° 27.14° 50.24° 25 S
Crataegus azarolus

1479¢ 3084 38.57¢ e
Morus alba

ddw Jo

1329 7179 35222  52.46° T
Salix alba

0.36 0.85 1.21 SEM

P</00) ol b, Slos o Ml 355 s re [0k (5515 03051 b cpuand) Oyt 52 53 alie b s >
Means in column with different superscripts differ significantly (P<0.05).
GUIENDF (gdnl sds 5 53 Jsloeal J:.\.{:J :ADL b sl ASh (s b s el dn 5 S NFC (055,25 51 sule o jlas NFE
Sizele DM bt 555, CP ¢ b CF s o BE (sl oay 52 53 J sl SUINADE ¢ s o 55 53 J honsl

NFE: nitrogen-free extract, NFC: non-fiber carbohydrates, Ash: crude ash, ADL: acid detergent lignin, NDF: neutral
detergent fiber, ADF: acid detergent fiber, EE: ether extract, CF: crude fiber, CP: crude protein, DM: dry matter (% of fresh

weight.
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Table 2. The minerals content measured for different leaves of forest trees

Fe Zn Mn Co K Na Mg Ca N s
Sample
i:' .5/ l;
212.29¢ 10.40° 38.930 2.87 13.952 2.0 3.880 16.94¢ 23.70P e
F. excelsior
5
299.62° 14.37° 61.13¢2 3.40 6.19° 2.12% 2.42¢ 15.55¢ 13.30¢ a
P. eldarica
5 Sl
388.412 31.33° 57.17¢2 2.97 12.592 1.34¢ 4.09° 32.07% 17.90¢ >0 ’JJ
C. azarolus
332.16° 30.03° 55.302 2.50 11.872 2.662 7.642 44,082 29.62 e =
M. alba
Lz Ao
160.83°¢ 64.602 46.20% 2.73 12.572 1.40°¢ 3.680 26.36% 18.1°¢ ) -
S. alba
12.66 6.982 4,90 0.40 0.80 0.19 0.33 410 0.24 SEM

P</00) ol o, Silos o S 335 s gm0k (515 09051 b cpmand) O gten 58 55 wilie 8 g >
Means in each column with different superscripts differ significantly (P<0.05).
05 HS/6 ) s Na (Sttesle p S 5LS70 2) (o 50 MG ((Sitosle p S5L57p 5) nds A (Sizosle o S 5LS/p 5) 055 2 N
G LN (Kisosle (’ffﬁlﬁgf«’géﬁw) 3K M (Kistosls f)fjlcS/pde:») SIS o (Kixosle r;}lﬁs/pf) el K (Kexosle
(Sastosle oS /e S ) ool F (SKistosle o S5kSTp S Je)

N: nitrogen (g/kg DM), Ca: calcium (g/kg DM), Mg: magnesium (g/kg DM), Na: sodium (g/kg DM), K: potassium (g/kg
DM), Co: cobalt, Mn: manganese (g/kg DM), Zn: zinc (g/kg DM), Fe: iron (g/kg DM).

FVAY  dslee il ja) Ol SOI sl VY
v bge Sen (I Lo O0/0 5 TA/L XY/
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\FY
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Table 3. True digestibility of dry matter and organic matter and some gas production parameters
under incubation of different leaves collected from forest trees

as as as as cgas gas L gas
TDMD TOMD Gas72h Gas48h Gas24h Gas12h b
(%) (%) (ml) (ml) (ml) (ml) (%/h)  (ml) Sample
i; '§ L;
81.70% 83.18% 47.63° 44 47° 40.50% 31.862 0.098%  46.71° = O
F. excelsior
s
53.474 55.08d 35.97¢ 32.27°¢ 25.56¢ 20.26°¢ 0.061¢  35.96¢ a )
P. eldarica
5 S
76.50b¢ 79.28b¢ 4913 44.47b 35.0° 2556  0.049¢  50.13 25 S5
C. azarolus
85.822 88.18°2 50.502 48.02 42.40? 31.832 0.083>  50.142 et
M. alba
ddw o
74.95°¢ 75.29¢ 50.472 46.80% 38.36° 30.232 0.073* 50.032 B -
S. alba
2.04 1.87 0.57 0.85 0.97 1.38 0.003 0.59 SEM

(P /00) Al o LOT o Gl 0390 s me JKolo Oyt o 53 alie b Gy gl gla 1 Sl
Means in each column with different superscripts differ significantly (P<0.05).
VY S YA TY OY Gladle) 53 el W5 rezs 58 5 54 Gas 12,24, 48,72 h 8 W s &5 b cgas G Wy el bgas

Sistosle i vaa okl TDMD (Jlesle id> wan Clils TOMD (0 gl 551 ol

bgas: potential gas production, cgas: fractional rate of gas production, gas 12, 24, 48, 72 h: cumulative gas production
after 12, 24, 48, and 72 h incubation, respectively, TOMD: true organic matter digestibility, TDMD: true dry matter
digestibility.
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Table 4. Some microbial parameters, metabolizable energy, ammonia nitrogen, short chain fatty acids
and pH of the culture medium

SCFA  NHs-N NEI ME EMMY MMY DMI (%
PH  mmol) mg/dL) MIKgDM) (MykgDM) (%)  (mg) T~ Ofbody P
weight)
Sample
g; .5/ l;
6.58d 0.89% 16.73P 4.49% 7.80% 22.12¢ 32.50d 3.64° 3.03¢ RS O
F. excelsior
Y
6.700 0.56¢ 15.83d 3.03d 5.73d 37.97¢ 40.40¢ 4,182 2.268 C_
P. eldarica
5 S
6.742 0.77¢ 16.46° 3.95¢ 7.03¢ 54.352 74.078  3.90% 2.75¢ >3 S
C. azarolus
6.64¢ 0.942 17.502 4,682 8.072 17.23¢ 26.60¢ 3.49° 4,222 e =
M. alba
ddw Ao
6.66¢ 0.85° 16.28¢ 4.28P 7.49P 44.45P 60.90° 3.58P 3.220 ) -
S. alba
0.01 0.02 0.85 0.09 0.13 1.62 1.82 0.16 0.06 SEM

(P /00) Al o LOT o Gl 03 g0 s gime Solo Oyt o 53 alie b Gy gl gls 1 Sl
Means in each column with different superscripts differ significantly (P<0.05).
e abj'b_ EMMY %5.).:3}3 u"jjgﬁ" hﬁj: MMY gdfvgm g_,.:ﬂ -PF c(d.,b e.,\;')' Q)j )‘ 6M)J> AJ\)')) Sisosle x_éj.,zd )'.,\id -DMI
s oS 3 o slaal SCFA gLsS\.:J)»T 05550 NHa-N a5 6l a2l (65 51:NEI ‘(.,w,:lﬁl;.a LB 5 ME (5 Ko 0358
DMI: dry matter intake (% of live weight), PF: partitioning factor, MMY: microbial mass yield, EMMY: efficiency of

microbial mass yield, ME: metabolizable energy, NEI: net energy for lactation, NHs-N: ammonia nitrogen, SCFA: short
chain fatty acids.

S s i e S s el s S el (g BL s b 0 J s
Table 5. Buffering capacity measured for several leaves of forest trees

Base- Titrable Acid-
Acid-Base buffering buffering L - Titrable pH .
. . alkalinity buffering - @ gas
capacity capacity (meqx10° capacity acidity &, |
3 - -3 : Sample
(megx107) (meg)X10 3) (megx10°) (megx10-) p
169.68° 53.88¢ 171.75°¢ 115.80P 220.0° 5.90¢ ’
F. excelsior
LY
206.23¢2 82.212 403.0? 124.032 38.508 4.31¢ c
P. eldarica
3 S5
169.88 43.34¢ 137.25¢ 126.55° 255.25b 6.02° 05 S
C. azarolus
155.71°¢ 59.32°¢ 121.0¢ 96.39° 300.252 7.118 F e
M. alba
Adws Jdo
166.67° 65.31° 229.25P 101.36¢ 169.25¢ 5.67¢ ) -
S. alba
2.84 0.97 3.28 2.56 6.59 0.03 SEM

(P<a/r0) wil e Lol o Ol 35 Sls e Sl Ogte a3 wlie i oy = gl gl Sls
Means in each column with different superscripts differ significantly (P<0.05).
Base 5 G 4T Titratable alkalinity «sa..l s 5L . b :Acid-buffering capacity « =5 LG &l Titratable acidity

Sl ¢ 3L s b Acid-base buffering capacity «s3b s 4L <. b buffering capacity

VY
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Abstract

This study aimed to compare and determine the nutritional value of leaves collected from five forest
tree species including Fraxinus excelsior, Pinus eldarica, Crataegus azarolus, Morus alba, and Salix
alba. Some chemical-mineral compounds, gas production parameters, buffering capacity as well as
some fermentation parameters were determined according to the standard laboratory methods. Data
were analyzed using a completely randomized design. A significant difference was observed among
all measured parameters (P<0.05). The crude protein contents of leaves ranged from 8.30% for P.
eldarica to 18.50% for M. alba. The contents of NDF (53.03%), ADF (38.48%), ADL (16.67%), and
CF (35.01%) were highest in P. eldarica (P<0.05). M. alba had the highest ash, nitrogen, calcium,
magnesium, and sodium, while S. alba had the highest Zinc (P<0.05). The gas production parameters
(exception constant rate of gas production), true organic matter and dry matter digestibility, DMI,
metabolism energy, short-chain fatty acids, titrable acidity, and pH belonged to each leaf, were highest
in M. alba (P<0.05). P. eldarica also had the highest (P<0.05) acid-base buffering capacity (206.23
megx1072). The each of leaves has been revealed to contain an appreciable amount of nutrients which
can be included in the diets of small ruminants to meet their daily nutrient requirements.

Keywords: Fermentation parameters, Forest, Leaf, Nutrient, Tree.
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Table 1. Road gradient and side slope factors (Contreras and Chung, 2007)
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15-20 3.5

0-15 1.0
15-30 15
30-45 2.5
45-60 3.5




\ o)w‘vﬂ?‘ﬁé AMQJSMS)JSQ.LC;AL.L@S

266200 266300 266400 266500 266600 266700
N 3
- r =
= 2 : L=
& ' I I 3 I 6 . &
— —
< : <+
S Lo
I N
E S
2|, =
$2s| ok g & Lo | ls
N 9 ol e
= S
e =
=4 - o
D N
o0 A - o0
— o —
~ = >
= by =
< T
| \Z |7 st
o (=) o
al S al
oC s o f
= o t~
= =
< |Leo <
0-5%
®.: Ham gl 0 S Ol : Sz sl o | | s10% %
7 Node Link Harvesting unit Marked Trees Proposed depot Slop ] 14 1504 e
T T T T T ~ | el e,
266200 266300 266400 266500 266600 266700 =
6)‘3,)'”]@"6['“')‘}‘}6\]’&";}&@&'.‘.SL“'“’CJ‘E_YL}g"’;
Fig 2. A schematic diagram of links and nodes for harvesting area
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Table 2. The total skidding cost for nodes and proposed depots based on Rials (TSCy)

. solgds slags
. P d depots
. ropose
Variable 1 2 3 4 6 7 8 9 10
CT, (min) 9.35 1215 1351 1036  12.18 14.92 1132 1316 1054 1240
CT,(min) 11.58 8.86 10.22 8.92 7.10 9.84 9.02 10.86 8.32 8.38
CT5(min) 1526 1254 1120 1409  12.25 9.52 10.11 8.27 12.07  10.20
N, 1200  12.00 12.00 12.00  12.00 12.00 7.00 7.00 3.00 3.00
N, 5.00 5.00 5.00 7.00 7.00 7.00 11.00  11.00 3.00 3.00
N, 4.00 4.00 4.00 8.00 8.00 8.00 3.00 3.00 3.00 3.00
SC, (%) 3534 4592 5109 3918  46.05 56.40 2495  29.02 9.96 11.72
SC,($) 1824 1395 1610 1967  15.66 21.70 3124 3764 7.86 7.92
SC5($) 1922 1579 1411 3551  30.88 23.99 9.56 7.81 11.40 9.64
TSCy ($) 7280 7567 8130 9436 9260 10209 6575 7448 2923 2927

JS wusa 5 SCi) sleiy 55 & d e 51 S o 51 2SO ausa (NI L3S Cug slaad (CTi) aids v 2SO Ol

(TSC L) o= 5 3l sla s gl LSS

Skidding time in minute (CTi), Number of skidding (Ni), skidding cost from each cell to recommended depot (SCi), total cost

of skidding for recommended depot in Rial (TSCk)
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Table 3. Construction cost of links and the total cost for the 36 proposed graphs.

L g Ji, L g Ju, L g Je, Ny Je, Lg Je, L g Je,
Link Rial Link Rial Link Rial Link Rial Link Rial Link Rial

RCi-s 4157 RC 14 3339 RC 16 7605 RC 15 4157 RC 14 3339 RC 16 7605
RCs.7 2475 RC 47 2671 RCe.7 3500 RCss 3403 RC 48 3975 RCs-s 3406
RC7.9 3425 RC 79 3425 RC 79 3425 RCs-9 5128 RCs.9 5128 RCs.9 5128
TRC, 10057 TRC, 9435 TRCy 14530 TRC, 12688 TRCs 12442 TRC, 16139
RC 15 4157 RC 14 3339 RC 16 7605 RC 15 4157 RC 14 3339 RC 16 7605
RCs7 2475 RC 47 2671 RCe.7 3500 RCss 3403 RC 48 3975 RCs-s 3406
RC7-10 3473 RC 7-10 3473 RC 7-10 3473 RC 8-10 5176 RC s-10 5176 RC s-10 5176
TRC, 10105 TRCg 9483 TRC, 14578  TRCy, 12736  TRCy, 12490 TRCy, 16187
RC 24 5184 RC2s 3948 RC 26 5178 RC 24 5184 RC 25 3948 RC 26 5178
RC 47 2671 RCs.7 2475 RCe.7 3500 RC 48 3975 RCs.s 3403 RCs-s 3154
RC 7.9 3425 RC 79 3425 RC 79 3425 RCs-9 5128 RCs.9 5128 RCs.9 4357
TRCy5 11280 TRCy4 9848 TRC;s 12103  TRCye 14287  TRCy, 12479  TRCyg 12689
RC 24 5184 RC2s 3948 RC 26 5178 RC 24 5184 RC2s 3948 RC 2 5178
RC 47 2671 RCs.7 2475 RCe-7 3500 RC 48 3975 RCss 3403 RCs-8 3154
RC 7.10 3473 RC 7-10 3473 RC 7-10 3473 RC g-10 5176 RC s.10 5176 RC s-10 4405
TRCyq 11328  TRCy 9896 TRCy, 12151  TRC,, 14335 TRC,3 12527  TRCy, 12737
RC 34 6707 RC34 6707 RC3s 4564 RC3s 4564 RC 3 4567 RC 3 4567
RC 47 3498 RC 47 3498 RCs.7 2475 RCs.7 2475 RC -7 3500 RC -7 3500
RC 7.9 3425 RC 7-10 3473 RC 79 3425 RC 7-10 3473 RC 7.9 3425 RC 7.10 3473
TRCys 13630  TRCy 13678  TRC,; 10464  TRC,g 10512  TRCy 11492  TRCs 11540
RC 34 6707 RC34 6707 RC3s 4564 RC3s 4564 RC 3 4567 RC 3 4567
RC 4 4802 RC4s 4802 RCss 3403 RCss 3403 RC -7 4458 RC -7 4458
RCs.10 5176 RCs-9 5128 RCs-9 5128 RC g-10 5176 RC 7.9 3425 RC 7.10 3473
TRCsy 16686 TRCs, 16637 TRCss 13095 TRCs, 13143  TRCss 12450 TRCy, 12498

L o3l Y7 o (sl cils s S a3 =¥ Jsd
Table 4. Total harvesting cost (THC},) used for analysis of 36 proposed roads.

THC, e THC, Je THC, e
Rial Rial Rial
THC, 10317.38 THCys 11545.01 THC,s 13900.64
THC, 9697.14 THC,, 10111.25 THCyq 13948.68
THC, 14799.87 THCys 12375.74 THC,, 10732.88
THC, 12957.11 THCyq 14560.74 THCyq 10780.92
THC, 12712.87 THC,, 12750.98 THC,6 11770.37
THC, 16417.60 THCyq 12970.47 THCy, 11818.41
THC, 10365.42 THCyo 11593.05 THCs, 16964.37
THCq 9745.18 THC,, 10159.29 THCs, 16916.41
THC, 14847.91 THC,, 12423.78 THCs; 13372.61
THCy, 13005.15 THC,, 14608.78 THC,, 13420.65
THC,, 12760.91 THCys 12799.02 THCss 12728.37
THCy, 16465.64 THC,, 13018.51 THCs 12776.41
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Abstract

This study aimed to select the lowest cost graph through locating cost-benefit depots (nodes) and road
segments (links) to complete the road network of district No. 2 in the Bahramnia forestry plan,
Golestan province. In 2017, the value of each link and node was calculated for 36 candidate roads in
cutting areas. The total cost of skidding for each node was estimated using a model with variables of
consumed time for each skidding cycle, rate of skidder rent, number of skidding cycle, number of logs
(trees marking list), skidding and winching distances as well as the length of logs (2.8 meters for
industrial logs). After determining the cost-benefit nodes, their connections were provided by links.
The cost of construction for each link was calculated using a model with various variables includes the
length and longitudinal gradient of links, the side slope of terrain and unit cost of link construction.
However, the total harvesting cost was obtained based on the total cost of links and nodes. Our
findings indicated that by using the graph theory and the cost minimization approach, the most
appropriate nodes and links were located close to marked trees and low slopes. Therefore, the
proposed second graph was chosen as the optimal variant. The total skidding cost of depots and
construction cost of optimal graph were 9697700 Rial and 349095000 Rial m™, respectively. The total
length and harvesting cost of the optimal graph were estimated at 532 m and 358792700 Rial,
respectively.

Keywords: Forest road, Log depot, Lowest-cost graph, Link, Node.
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