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Figure 4. Suitability and probability changes maps of forest recovery modeling in studied time periods
in Sardasht

1997-2007 1997-2017 2007-2017

Suitability maps

Probability changes maps

o High s 94088 — High: 99257 — High : 99319 C—xm

Low : 0 Low: 0 Low: 0

C,....:)J.w P d-ﬂ)ﬁ.})‘jﬁ LSL%A))J DL &‘J‘)me}- LS)L"'J'\" Q‘M dl.a}'}-‘ 3 WLS le.hm —0 Jg.\;:
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Table 2. Forest recovery and deforestation area (hectare) for 2027, 2037 and 2047 in different time
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Figure 6. Possible scenario maps of forest recovery patterns by 2027, 2037 and 2047 in Sardasht based
on modeling different time periods
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Figure 8. Possible scenario maps of deforestation patterns by 2027, 2037 and 2047 in Sardasht based
on modeling different time periods
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Table 3. Overlap area of all three possible scenarios for 2027, 2037 and 2047 forest recovery and
deforestation forecasting
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Figure 9. Overlap of all three scenarios for 2027, 2037 and 2047 forest recovery and deforestation
predictions in Sardasht
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Abstract

Land use changes and its patterns in spatial and temporal scales occur in a non-linear way. Therefore,
to predict the potential and negative effects of these changes on forest ecosystem services in future,
nonlinear tools such as Artificial Neural Networks (ANNSs) are needed. In this study for forecasting
deforestation and recovery of Sardasht forests for 10, 20 and 30 years later, Land Transformation Model
(LTM) based on ANNs and GIS was used. For this purpose, three different scenarios including time
periods of 1997-2007, 1997-2017 and 2007-2017 were used, and deforestation and forest recovery of
Sardasht using 14 variables for 2027, 2037 and 2047 were predicted. Results showed that over 20-year
studied time period (1997 to 2017) despite 2372.57 ha recovery of Sardasht forests, 10314.63 ha
deforestation occurred. Deforestation and forest recovery modeling by all three scenarios with good
Receiver Operating Characteristic curve (or ROC curve) (more than 0.8) for all scenarios, show a
definite and increasing deforestation process in Sardasht over the next three decades, so based on the
1997-2007 scenario, it is anticipated that 22296.24 ha of forests in the region will be destroyed over the
next 30 years. The results of this research can be used for proper conservation planning and increasing
regulatory programs in areas with high degradation potential.

Keywords: Forest recovery, Deforestation, Sardasht, Land Transformation Model (LTM), Modeling.
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Figure 1. Study area
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Abstract

The distribution pattern and the association of trees of different species have a direct correlation with
the dynamics and tree species relationships in the forest ecosystems. The purpose of the present
Research was to determine the spatial pattern of Yew, Hornbeam and Oriental Hornbeam trees and also
to analyze the competition between Yew trees with two other species in Afratakhteh yew reserve of
Aliabad katul city. After forest surveying, intended stand selected and the location of the species was
recorded using the TP360 Laser Rangefinder machine by distance and azimuth method. Overall, of 366
yews, 47 hornbeams and 71 Oriental Hornbeams were measured. The results of Single variable pair
correlation function showed that spatial distribution of three species follows a random pattern.
Investigating the competition between species using a bivariate pair correlation function showed that
there was no or a little difference between yew trees with hornbeam and Oriental Hornbeams
competition. Middle aged stand, Intra-specific competition and reaching the stage of puberty are
important factors for the formation of a random pattern for three species of Yew, Hornbeam and Oriental
Hornbeam. The optical nature of forest trees, the existence of different nutrition of different species trees
and the growth of trees in steep and sloping arenas with different soil beds can be a reason for the
absence of negative competition between species. Therefore, in order to revive this valuable species,
must be tried the yew will be established in low-slope areas with great soil depth.

Keywords: Association, Distribution, hornbeam, Oriental Hornbeam, Pair correlation function g (r).

* Corresponding author Tel: +989111580097
559



DOI: 10.30466/jfrd.2022.121136 Koz dnngi 5 gy (oole dolilad
DOR: 20.1001.1.24763551.1400.7.4.3.0 (¥ 2) OFV-OVD aio oF o)leds ¥ ul

@'&#3}!’ o

SIS L 3 Sl bk Gdlg 55 S 5 $ plie jole Clo (oW, A3, 5 S bt 5b

iy a5 5 Y03 Olayl AT el a3

(f.ghasemi@malayeru.ac.ir) .o ;) « ;e oo oKiils (s jlaes 5 2 el oSty skl -
(imanpazhouhan@gmail.com) .ol 1 ;s « xMe o813 (s s las 5 acb e edSCiils skl Y
(zahrarostami1994@yah00.com) .ol 4l « xs « xMe o8NS (g jlaes 5 b e 0L (UK ) b S (g il Y

ASURVALER PRt Q472210 2l s 0

o
3o sy ALS pole 3 e SU sl A w5 s GRS 0 sz L

S I 5b 3 s 6l pol Ry ) el LU OlaLS glas Shoe 5 S350 sl S
Lk g olisl dd) 5 S gl jobe » do 3G anly Sl 5 Ao 38 S LIS (0 S
e o8y Sl SIS s ST a3 sl SlS b JJB Sialasl opl s plomil I 0
MO D+ YO V) oS Sl Chle sl gz Jals Il sl 53 s skiecnl 44 ol
Dl 5 Cele YA Sty Ao 53S0 S S 03 e el i e (1 53 p S e Vo
sl 02 s ol (o3l s 4;@51 oxlizal 05y ald Hlas 5 Cole YF Colany el Sl 25 e
S 2 55 5 Aed elS (ol (e Gl Sobs alie 5 eli) WS e aale 125550 S
slckle ;s Sk e jole clle iy @l olaly L 5,8 oll bdlg o Sk
b 3 e o S by S sl Kos b aglie 53 ppames A3 sdalin S350 Gl
S Ly, o S sbad ol clle Bl LS p ol jole pslie .ol St o S il s
clle Rl s o bald 1 s e S Le 0 Chle b o S Gbed J U sl eslinal (pizman il
oS SISl ) 5 e S e VO 5 00 slackle (o, S50 5 cl il LS, Sl Sole

A bl gladle il A, Bl oo e

CANYTIVAVIY el §lad J s ok 9 ¥

N



fo)w‘Vb‘pngu..mgf@lcfmhl@s

o3lital ol L3l OlalS S plie 5 S5 4) 5 58
OV ot Sl il 5 glaans s $U (6,5l )
Peyvandi ) .S sbwl o e lawie) plad 3 mes
Glp S b 5 o3 5L 5l eslizal (et al,, 2011
Ol Coly 5w 35 bl QLS wdis
Slaaa 5o U las 8 51 Johe lis 0550
o g 3 60 51 eslital ol (3slES Cilisa
G 2alS (Gl ole G e LTS bl
S B e 3 L e T 035 a8 oS
Sphp e 3 )8 Slads slaas als 5 58S U
S (g0 ol a4 (Peyvandi et al., 2011)
ke (Al Gyl o g e pland las S
b sy sledies WO 51 oslitad S cols
g S sS nSlr Olpear Lo S50 6,58
- bl S s eaad 125 O pon glle uole
1> (Naderi and Danesh Sharaki, 2012) . s
OAd e b e clle Wil e S
Fobe ki lelay 5 Sl 5 YL S S
s a5l olS i eyss Jsb s lis
edd QLS L g Lol e ol 5 50 sl s
Subramanian KS and Thirunavukkarasu, ) <.l
s b ek mlaw 5l S S350 (2017
Lix 5 e 5 VU fly 5 bl
Navarro etal., ) 1,15 oLS exlizul gl 5 olde ole
3 s pe Sl L S s I slse izas (2008
Cat b sliliy wode | O3l wlg e Sl
oo (0T & ol S o s ChB S oy 5 S
(Lietal, 2008) & 13K 56 ol ¢ i STy s
SLd I3l (S asle 53 s e D3 o o
5 ls J1E Ol Saa s ar 5 2yse e S
(sl Sl ASle 3 Bay jamis sla S5 sl

Tiwari etal., ) xoea YU g pdslas! 5055 slal

oY

4ndle
ol L s (Quercus brantii Lindl) 1,1 bk
o Ol apd e il 5 e S bk s o8 bk
YOr mils L oS ol (Fagaceae o3l 5l=) Quercus
wgalasl L 5y op 505 5l S 68 00 b
Saor e 3 S el 5 K351
(Mozaffarian, 2010) ol Jloi o S 55 aLS
S ol oV BA S L el S s Sl bk
L oSk bses (ol i il glacer 5o
W Sl il BB LB 5 (SeT L
s b bl sl LS (Bazgir et al., 2014)
oslizal blra SLas 5losky (Ss a8 5 SVsb
ol lays 5 YL Coaal el 5 Ol e
ssl>= bl o5 (Ghaderi Gahfarokhi., 2001)
057 OLed B3 53 5 o35 e 5 ke L5 I
3 ol pll GLIs cnl 2 osde 3ls cage S
3l YL Sl 238 S5l 5 e s Lda s S
-4 bl o g imeen (Rix and Kirkham, 2009)
O prbenS) 2 Slan Sl 3 5 b LS 5 bl
Khennouf, ) 5,15 SlheS| o cunlst 5 s o
= et 581 pled il 5 sl OLaLS S il 51,2010
sl 5 e o 5 olul 28 e ey sl
se) s 5 e Gub Sl e 53 D15 50
s il 55,58 o, (Thakkar, 2009) LS’ . Ll
BRI R eI PRGSO I PO PRI P
el 6, S a5 380 5l eslinal Lot ladla
g Sy g pale cile glaes 3 0
Sayedena et ) col 4 S 13 (g lads O Kinsh
3 $U (g,s5ks (Dehghan et al., 2016 al., 2019
S clis sy glpsese S AS elle
S5 s e oy gl s wey pl s s e
slas Sas 5 S350 slas SO 5 b Jf 5l ok



AllS laors jo JSlpl sl sl Jls o S 9 S olié jolic Qi (ol )| m)ﬁ@;duuﬁugt

e jole Gl 5 bl el Li, oS
sesls 53 Lol anse 1) Slal bk sbadlg S
wile eslizal 3550 Glajles s B L 1 O s
tglie )90 Lo 3G S LIS 5 el O 20

LSy 9 3ls
Glosles s 5 S Gt S e ol
ol Ol 5 ladly Lels)l As, Jlade s
oAb B s el (Gl bk w8 S e
5 WS b s SISO an s ol SlS
L YAV Ol s ke ol&Ktils gl oK le 3]
Gl gy 5l aby e Hsls cd S3a p3Y L
@l Ol gl K 3 &l 6585 pl b
bl lales i oslaer gdess Oliw gl
S 56 Bl i o Kl e e ol
ety Gl 53 0, S ke Vor VO 00 O N S
dosd S endS LIS Sl bl ccsle
Sleds o pd S el Sl el YA Sy
losle 455 mn 035531 05 ald Jlas 5 sl XYY
035 gl i8S Cotle oS lad b s ol
sl 5SSk 4 Ol oo 0T Slasiie 1y 5o 5
059 CENJM)J O ol a5 e gl YoV
S 53 e ST JB 05 e Yo
(S B0 s bl w8 sln S
O3 ke Of 53 5 w35 SL3SL I psY e s
EE PR W LR VIR PN VN SOV Y EINUES I
Mohammadpour et ) L esls 5l 3 el J ol&aws
Sdots Loy 63k 355e 35 s (al., 2020
Jslon 55 318 5l a5 YO oz 55 celu YA
Sl aalsl a8 8 515 Sb 5 el 2
2 Cele VF Sty do s SO S LIS (g5

Oy

— e S sd gl S el slizel (2014
—die S35 3P s Shs Ll
53 s (Lahianietal., 2013) s o551, alS sl
Haghighi and ) Jlg 5 olS ai) s o ol
Loy Sl Corse uemen 5 (Da Silva, 2014
i ol b s (Neletal., 2013) 15 o J yams
5 oS 3Shee s S sLad il ke
Lahiani et ) ool 4 § 51 3 ax 55 5,50 OLALS S
Liu et al. .Gal., 2015; Pazhouhan et al., 2016
L oolde S oS slad J b 3,8 Uiy (2010)
sbade (oo glid 5 il ol b«
S ealizal 5b sl sl La S 518 SUS 5 055
Lol ke S sed st
Al g Khodakovskaya et al. (2009) a5
dr i oS sladdy 56 oS WS )5S o]
o S axsS sk 3 556 L (MWCNT)

DL

S Lols 18 Law 5 Ses » lybgl ol 3
il 6l U Ll S8l 1 S35k ax S
role ol 5 OLLS A, Sl bl Js
Sy pole adis 50 e ol ladle s

a5 5,50 OalS gad 5 A3, » 350 JCEa 5L
k;.«w\ w‘ C)bbj.:l.: JJJ)LSJJW{&:LG‘W‘ ol
05 13 Shes o mie Ll e LOT 51 lile oS
die opl &S ol oY pl e a5l Sl olals
il oblS 5 See 5 2ie il s & Sl gl
Ok ol ool 3ot 58 ol Caen o 4L
clad J b cilie lackle gl 3l &S ol OT



fo)w‘Vb‘ﬁowggwgfwls&Ll@s

—).«b)‘ le.L;'J L;LAJL@JMJL?-‘}LAL?JJ g_)")s L;LAJJ\J 4@)[&:3 JL&‘)‘J@_&M oJlJJ‘JB d}lm

>kl sla Jorll ss Sl oslizal b skl (slo Sl LOlS & Cilore bl bedd il

-0l 2Shs sleslaad U ladlg CL:L“J\ A el ijl.;p Sod ileS L e Sl YOXVO slal b
)‘Jb)jja.wwu\; Qﬁﬁ)‘}éé;ﬁb)‘&‘b})ﬂdﬂ J)}ASB@W}&J%&QL:&WMJJJB
CL&J) Olgsn S, Q—iﬁiwi)u‘iid’“ﬂ CL&.?)\ 3 e Sl 0 0l LAY gl s eslinad
b bl o 5 5o sinens plowil e ) sl A ll e s sbar 5 SIS A sde aw OIS

};UTJ\ Waesls O3 5 dl.d}jl.ﬁ&l.i)‘j&i@@ib) o ocalss glasles Lol ﬁ‘ﬂ sla,ds aslsl s
)lj_é\rf' 53 ey S waL:a awslie gl p 50 oSSl Kl esls sl do,s YO Ve osb 58l S ol
A oslizal V8 asenl SPSS (g bl S o3l dlaydy SIS 5l el (5 Sl ey plondl

9 r.:.wls cv_:qu 4{'.33.»:[.1’.: ‘Jé—r—mé j..,pLJ« g_,\.hl&‘)h\ip

aliseo LgLA)Ls.:S LS‘)" ol enlaal Sl Ql.:..py,a;-—\ J)Jo-
Table 1. Soil characteristics used for different treatments
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Table 2. Results of analysis of variance of the effect of different treatments on seedling height growth
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Mean of squares  Degrees of freedom  Source of variation Variable
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Table 3. Comparison of the mean effect of different treatments on seedling height growth

lasles
Treatments
oS s S A
. (,..,,.15 X
7 Carbon nanitubes o el
Variable e SWIER —
BWRER .
10 25 50 75 100 - Calcium  Control

Potassium  chloride1%
nitrate1%

Ay

v_cl.éj)\ 7.901+1.059°¢  9.481+0.509°°  10.39+0.67% 12.42+0.673° 8.7+0.99°  7.27+0.83% 7.2+1.08% 5.67+0.9¢
Height
growth
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The numbers in the table show the mean + standard error, respectively. Similar letters in each row indicate no significant difference in 95%
confidence level.
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Figure 1. Images of the height status of seedlings under Carbon nanitubes 75 mg /| (A) and Control
treatment (B)
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Table 4. Results of analysis of variance of the effect of different treatments on nutrient uptake of

leaves
F Sla o Sl ERREN RS e e
Mean of squares Degrees of freedom Source of variation Variable
sles
8.823 7 .
24.260*% Treatment (ol
o .
0.364 16 sodium
Error
Dl
1.210 7
19.884* Treatment el
s .
0.061 16 Potasium
Error
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0.002 7 " o
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e
0.001 16 Phosphorus
Error
Sl
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7 170% Trefirjent o2 j
0.001 16 Carbon
Error
Sl
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*: Significant at five percent probability levels.
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Table 5. Results of analysis of variance of the effect of different treatments on nutrient uptake of soils

F Slay o Sl @bl a3 S ae P
Mean of squares Degrees of freedom Source of variation Variable
slesd
220.969 7
8.048" Treatment e
27.458 16 sodium
Error
L
0.201 7 o
0.851 7 Treatment ]
0.236 16 Potasium
Error
slesd
0.002 7
1873 Treatment S
' Uo
0.001 16 Phosphorus
Error
)LA-«:
0.526 7 -
3536 Treatment RS
U Carbon
0.149 16
Error
slesd
3.821 7
3576" Treatment olS
1.068 16 Calcium
Error

*: Significant at 5% probability levels; ns: non significant.
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Figure 3. Effect of different concentrations of carbon nanotubes, potassium nitrate1% and calcium
chloride1% on the concentrations of sodium, potassium, phosphorus, calcium and carbon of soil
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Abstract

Despite the widespread and growing use of nanotechnology, especially in plant science, many of the
effects and functions of nanoparticles on plant mechanisms are still unknown. The present study was
conducted to investigate the effect of carbon nanotube treatments, calcium chloride 1% and potassium
nitrate 1% on leaf nutrients and height growth of Iranian oak seedlings. This experiment was performed
in a completely randomized with three replications in the research greenhouse of Malayer University.
For this purpose, the seeds were primed in the first treatment included five levels of concentration of
carbon nanotubes (10, 25, 50, 75, 100 mg/l) for six hours, the second treatment of calcium chloride 1%
for 48 hours and the third treatment Potassium nitrate for 24 hours and control treatment (non-priming).
At the end of a six-month period, the growth rate and nutrient levels of sodium, potassium, calcium and
phosphorus, and carbon in the leaves and soil under the seedlings were measured. According to the
results, the highest concentration of soil nutrients was observed in low concentrations of nanoparticles.
Findings showed that in compared to the other treatments, the greatest effect of potassium nitrate 1%
was in increasing soil carbon. Also, the Findings showed that the amount of nutrients in the leaves
decreased with increasing concentration of carbon nanotubes. According to the results, the use of carbon
nanotubes with a concentration of 50 mg/l has good conditions in increasing the concentration of
nutrients in the leaves. Also, the use of concentrations of 50 and 75 mg/l of carbon nanotubes increases
the height growth of oak seedlings.

Keywords: Nanoparticles, Nutrients, Persian Oak, Potassium Nitrate, Seedling growth.
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Abstract

In recent decades, there has been a significant reduction in the Zagros forest. In this regard, in the present
study, the forest cover changes of Lordegan county located in Chaharmahal Bakhtiari province were
examined using forest cover maps produced by Landsat 5 and 8 satellites belonging to 1988, 2008 and
2018. Then, transition potential modeling from forest to non-forest was performed using two models of
artificial neural network and logistic regression, and for validation the ROC and figure of merit were
applied. Finally, using overlapping the maps of deforestation probability and carbon resources, the
suitable areas for REDD+ projects were identified. The results of change detection showed that during
1988-2008 and 2008-2018, 17,256 ha and 20,553 ha of forest cover were degraded, respectively. The
validation results showed that the logistic regression gained the ROC equal to 0.95 and the figure of
merit equal to 19.01%, and had a better performance than the artificial neural network. Also, based on
overlap map of carbon resources and deforestation probability, areas with high deforestation probability
and carbon content above 70 tons per hectare were proposed for REDD+. The findings of this study
show that using the presented methodology can be identified the areas with deforestation and can be
prevented the release of greenhouse gas into the atmosphere.

Keywords: Deforestation, Transition potential modelling, REDD+ project, Lordegan County.
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Table 2. Canonical correlation between phytochemical traits and environmental factors in sumac
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ns and *: not significant, and Significant at p<0.01, respectively.
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Table 3. The values of canonical correlation coefficients in the first two variables between
phytochemical traits and environmental factors in sumac
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Table 4. Canonical correlation between phytochemical and morphological traits in sumac
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Table 5. The values of canonical correlation coefficients in the first two variables between
phytochemical traits and morphological traits in sumac.
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Continued table 5.
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Abstract

The aim of this study was to investigate the relationship between geographical and morphological
changes on the production of phytochemical compounds in sumac (Rhus coriaria L.) using canonical
correlation analysis. Canonical correlation analysis between four environmental variables (height above
sea level, slope percentage, latitude, longitude) and 9 morphological traits (collar diameter, number of
sprouts, stock height, great crown diameter, small crown diameter, leaf length, leaf width, leaflet length,
leaflet width) with phytochemical components was investigated. Samples were collected from five
geographical locations in the two provinces of East Azarbayjan and West Azarbayjan. Canonical
correlation analysis showed that the samples from higher longitude (numerically higher values) and
lands with high slope and low latitude (numerically lower values) had high levels of Ellagic acid 11.49.
Results revealed that samples with high leaflet length and low leaf length had high levels of Mallic acid.
With increasing leaflet length and great crown diameter, significant decrease in level of Quercetin and
Mallic acid hexocide 6.11 was observed.

Keywords: Phytochemical diversity, Environmental variables, Canonical variables, Rhus coriaria L.
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Figure 1. Map of Arasbaran protected area.
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Figure 2. Steps to identify and prioritize components
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Table 2. Effective components on tourism development in forest areas
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