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Figure 1. Map of the study area located in the watershed number 7 in North forests of Iran
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Table 1. Analysis of Variation of traffic effect and longitudinal slope of skid trail and their interaction
effect on soil physical properties

Sig. F
3%) 3%)
b Gas Sadd sl |l o bl Ges Splidsd Jodss oo
Rutting Penetration  Porosity s AL Rutting Penetration  Porosity sAL
Bulk Bulk
density density
.000 .004 .000 .000 37.47 8.96 132.86 436.69 s
Slope
Sl
.000 .000 .000 .000 34.056 33.003 67.062 107.344 ]
Traffic
225 X e
.003 011 290 .000 7.026 4.832 1.262 19.428 Slope x
Traffic

VY ‘Y/A,\J_MJJMJ:MVS&QJ:@);%;
S5 arb 5ol cd 4l 5o 5 ey VAR
3l ke YV/F 504 Y %;@%ﬁjhﬂjp‘vs
s dals dib s IS s slie sy dals addas
S ls e Dl oS SIS L WS ol
L oS od aib 5o 8 Jalss 580ke ppames
oS S Lok el adb 5 L 5l g S S
adb s hy, el OL (ol pme isls
o Ldd SIS s e SIS L oL e
Hbols e 3l eslinad UL JSK) S eualis
5 Sl gl ool SlS s 4 a5 by
S ol SLS mlS e 358 4 Zuslie G,
@ujmwmugf&uu;uu,}u;\?wﬁ
ol Ay i (Y i) ol Hls e 3580
03 Vb ol o e Lajles o 5o 358 4 Coaslis
O Jlais op 2eS 5 (doys £Y) YU Sl 5 5 Ao s
251 (o3 VD) (5 Sl 5 5 o5 o 4 4y Glae
aib 5 doyses p ot Akl 3 oS sl Ol LS
ailain b ()15 inn 3l 358 4 Cansli oS S35

V¥

2 e opl e &S ol Ol 6 alb o seass
Vo csdS Lol ool pme sl Cilies sladal
sesete U5y e iy g ol 31 dle
53 (LSLT) oS K15 5 oS s aib 3 g ol
(LSTM) e (315 5 o5 ot 4k 55 cdony
(LSTH) 53 Sl oS ok sk 3 w3 AN
(HSLT) o5 G315 5l o aib 55 cdo 3 \WV/P
oo SGS 5 0L ol adb oy WP
S5 50k e 4kl s 5 o ys YY/P (HSMT)
g ald aikie I nin A YOF (HSHT) s
305 oed akb o g ab osate 05y i
Slaaib L aib pl o 505 el oL3L oS SIS
Sl &S 5 s sdaline (515 pme o plE dals
palie oo S sdalin Liaib Kos o (gl e
L 5 o gio Sl 5 (g ol o easis 035 Sls
ooz O3 palie riomea 5 Vb ol ddb o
S5 5ol ot 5 ol S WS ok g el
T SE) s sdalie (ol ns S5l ob oS

Sla e slael s aly g cle 1 e dle



97 S e 59y 2 AiiomGer Sl 5l Jlo V) S (S5 Sleogat o) n

AVENYY) 5l S35 5 ot il & Blane L
YEVV) 55008 S35 5 o5 b i 5 (e Sl
=L ot slaaid 55 L e SOk (e Sl
oLy et (Greusle ANAVEV/FY) sl Sl
o 315 =S s WAENNA) Lo 20 31 5
oo S LS |y (5 s mn sl (AFVEY/YA)
boge S-S b sl ke
5 FIOFEN /) S Sl 5msl5 ot 5 (/A% /TA)

(¥ U8 sls Ol 1 (ol e sl

=
N
o

1.20
1.00
0.80
0.60
0.40

I bulk density (gr/cm?)

205 Sl o e O35
(e o il

Soi
o
~o
o

0.00

LS cod aib ol ot oLk 5 andll sals
OV YL 358 4 Cwslan il 3l Ao ys i Sl 5
S M ys sls 0Lis dals ailane b acslie s |y Aoy
D R 0 S VP I LR RIS RV JBE
VY O g S Rl e Lo sze 5 0S 33 5
sdalin Ladisad o (Sl ome slE 5 35 Aoy
Jilie S S5 et A e (7 JSE) A
b oS 315 0L (e 8la) SLs Gas 555 » WO
e Gos S gt el5 5 M D son S

é&&)‘mwﬁéjwjzﬁi«-ﬁ.(\ J)-&')-\J"B-’ﬁ;}‘

LSLT LSMT LSHT HSLTHSMTHSHT Cl1 C2

70 a

50
40
30
20
10

(Lo)s) IS Jodso

Total prosity (percent)

60 b b

LSLT LSMT LSHT HSLT HSMT HSHT C1 Cc2

Treatments

basles

5o s slaai b 5s JLd Ges 5 (6 pdids b Ao s (6 all o sasie 05 :S0ke aslie Y IS
S5 5 oS o LSHT o gte (S35 oS (o LSMT (oS (15 oS ot LSLT) a3y 5550 adlaie 3 Sl 5

Figure 3. Comparison of average of soil bulk density, total porosity, penetration resistance and rutting
depth in different slope and traffic classes in the study area (LSLT (low slope low traffic), LSMT (low
slope medium traffic), LSHT (low slope high traffic), HSLT (high slope low traffic), HSMT (high
slope medium traffic), and HSHT (high slope high traffic))
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Abstract

It is necessary to find solutions for soil recovery of skid trail. Water-bar construction is one of the best
management practices to improve the compaction and prevent the erosion of skid trail soil. Recovery of
soil physical properties 11 years after water-bar construction on skid trail was investigated on 40 square
meter sample plots in two slope (0-10% and 10-20%) and three traffic classes (Low, Medium, High) in
the forests of Nav district in the west of Guilan province. The studied variables included soil bulk
density, total porosity, penetration resistance and rutting depth. Soil bulk density, penetration, and
rutting depth were measured by steel cylinder, pocket penetrometer, and a 5-m leveling rod. The
parameters in each treatment were studied in three replications. The effect of slope and traffic variation
on soil physical properties was performed on 72 sample plots. The results showed that the effect of
slope, traffic and their interaction were significant on soil bulk density, total porosity, penetration
resistance, and depth of rutting. The value of soil bulk density, total porosity, and penetration resistance
in LSLT (Low Slope-Low Traffic) class was recovered, and there was no significant difference between
this class and the control area. The results of the study showed a positive effect of water-bar construction
on the recovery of soil properties in skid trail with low slope and low traffic.

Keywords: Bulk density, Water-bar, Soil physical properties, Rutting depth, Penetration resistance.
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Table 1. Average percentage of species composition in preserved and not-preserved regions
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Table 2. Mean comparison (Standard error) of studied quantitative characteristics in preserved and
not-preserved regions

(o) g s () JS glis| [ DU eileie

Crown diameter (m) Total height (m) DBH (cm) Region
s liilw

8(0.05) 4.84(0.06) 27.57(0.3) ;
Preserved
sliicibo

5.08(0.03) 4.86(0.07) 27.94(0.31) ;

Not-preserved
0.00" 0.83n 0.4n Joe

Independent t

ns: No significant difference of means

**: significant differences, a= 1%
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Table 3. Mean comparison (Standard error) of studied qualitative characteristics in preserved and not-
preserved regions

ol D glaasly 53 555 g sldad Lo g6 Cz 3ldaS Loy g0 aibe
Mean number of Loranthus europaeus Mean number of sprouts Region
PR VTGN W
1.73 (0.08) 12.18 (0.27) :
Preserved
ERATLI{ WS
1.65 (0.12) 11.68 (0.24) ;
Not-preserved
s
0.00° 0.00° co e
Chi-square

*: significant differences, o= 5%
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Table 4. Comparison of trees origin and health in preserved and not-preserved regions

L;\S CJA a.L:.JC,JL:...p aalae c.L.irC,Jl:...p aalae dosein
Chi-square Not-preserved Preserved region Characteristic
slyails
68.5 725 _ .
0.16 ™ Seedling (o 2) Lo
315 975 slals Origin (%)
Coppice
L
87.4 92.6 VJ
0.01% Healthy (Ae)3) e
' (e 0
126 24 o Health (%)
Unhealthy
ns: No significant difference of means Lo ke D] (gl ne ple NS
*: significant differences, a=5% Lo gy g 53 ls e Bl
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Table 5. Mean (Standard error) of quantitative characteristics in preserved and not-preserved regions
in different aspects

PR ]
() b s B,

D g0 dlasS Lo gt

Y W) .
Mean number of Number of sprout . Crown Total (s Aspect  Region
Loranthus europaeus diameter (m) ota DBH (cm)
height (m)
Jles
1.38 (1.60) 11.74 (0.39) 8(0.12) 4.95(0.13)  27.69 (0.61)
North
2.50 (0.50) 12.92 (0.80) 8.09 (0.17) 492 (0.21)  27.48(1.03) et 3o
East g L
@D i
. St
1.67(0.12) 12.36 (0.41) 7.99 (0.07) 4.71(0.09)  27.26 (0.42) ~7 g
South
2 (0.00) 11.87 (0.90) 7.92(0.12)  4.97(0.18)  28.58(0.76) =~
West
Jles
1.78 (0.26) 11.93 (0.37) 5.08 (0.06) 4.80 (0.13) 27.74 (0.58)
North
. . pd
1.89 (0.42) 10.77 (0.64) 5.05 (0.10) 4.89(0.21)  28.01(0.88) ot 8 e
East S i'
-8
1.46 (0.12) 12.12 (0.44) 5.09 (0.05) 4.87(0.11)  28.13(0.48) 72
South &
1.67 (0.44) 10.81 (0.64) 5.11 (0.10) 491(0.18)  27.79 (0.84) =~
West
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Table 6. ANOVA results of quantitative characteristic changes under management and aspect factors

u"i‘L"" i€ e ) -
Sig. F Sl Sla 150
- s s Change source
MS MS df
S e |3
074"  0.10 5.13 5.13 1 G ool
Main effect of management
; .
090 0.8 8.89 26.68 3 s el L) e ka3
Main effect of aspect (
lize (sla I s
0.64"  0.55 27.06 81.20 3 S i DBH (cm)
Interactions
U
48.54 47864.88 986
Error
Ca (g
0.86" 0.3 0.07 0.07 1 kel
Main effect of management
) .
073 042 1.02 3.08 3 el
Main effect of aspect () Js gl
e sla il i
0.58™  0.65 159 4.77 3 S sl Total height (m)
Interactions
U
2.44 2412.37 986
Error
Cu pde (g
0.00™ 139123  1542.95 1542.95 1 kel
Main effect of management
; -
098"  0.05 0.06 0.18 3 s ool
Main effect of aspect (o) b ks
lize sla il i
086 024 0.27 0.81 3 F LS- 3 Crown diameter (m)
Interactions
Ut
1.10 1093.53 986
Error
Cu pda (g
0.06" 343 33.11 33.11 1 T ool
Main effect of management
; -
0.45™  0.87 8.46 25.40 3 s ool
Main effect of aspect Sz 3l
lize sla il
020" 1.4 11.96 35.90 3 S s Number of sprouts
Interactions
Ut
9.64 2710.92 281
Error
S e (g
028 115 0.82 0.82 1 G ool
Main effect of management
- I3 . .
032 118 0.84 252 3 s s B
Main effect of aspect Number of
lize sla il
0.60" 062 0.44 1.33 3 Jl slas Loranthus
Interactions europaeus
1S
0.71 63.39 89
Error
ns: No significant difference of means e, Sles Dzl (g 13 e pds NS
**: significant differences, o= 1% Lo ys Sl 3 sl e M| F
*: significant differences, a=5% Ao ss oy s 53l pme M *
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Table 7. Mean (Standard error) of quantitative characteristics in preserved and not-preserved regions
at different slopes

. . (Pigy] ) . olab
2 o sl () b s Fe o 2l . .
Number of b () (2o 5L et
Loranthus Number of _ Crown - ikd Region
sprouts diameter (m) ~ Total height o . Slope
europaeus (m) (cm) classes
2(0.00) 11.09(0.78) 8.26(0.15) 4.99(0.20) 28.36(0.34) 10-20
1.80(0.10) 12.47(0.33) 7.98(0.06) 4.84(0.07) 27.62(0.35) 20-30 ool
1.33(0.21) 10.63(0.65) 7.65(0.16) 4.53(0.18) 26.12(0.89) 30-40 Preserved
1.67(0.33) 13(0.53) 8.40(0.28) 5.12(0.25) 2858(1.17)  40-50
0 0 0 0 10-20
1.64(0.14) 11.45(0.26) 5.09(0.04) 4.89(0.08) 2805(0.34)  20-30  etiicile
Not-
1.75(0.36) 13.09(0.68) 5(0.09) 4.58(0.18) 2683085 %040 O
1.50(0.50) 11.25(0.62) 5.43(0.22) 5.24(0.44) 2093(190) 4050
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Table 8. ANOVA results of quantitative characteristic changes under management and aspect factors

5SSl g yores D -
. § Sl g
Sig. F s s 315
s s 6df) Change source
MS MS
SYYSGAAFVTE \Ani \ e Gl S
Main effect of management
B \ &
VSV YVY/00 ANEYia A e el - ol g ol Jad
Main effect of slop (
. e
. .ns . . . L) J-"Lw LSL&J'J\
/A /N /Y ARVAR) Y ) DBH (cm)
Interactions
YATE ARV aAY s
Error
VTS NE ¥s ¥ \ e el
Main effect of management
VAT XYY O/¥0 VETV Y e skl
Main effect of slop Cre) Js gl
VAAT /e Y e v Jolaze sl il Total height (m)
Interactions
Y/fY Y55 AV s
Error
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Continued table 8.

S Sl e
. - Sl e
Sig. F Sl Ol slsl
id id < Change source
MS MS df
. ;|
e OV RA 008/0) 0050 \ e ol
Main effect of management
R ¥IVA VEYE v o kel Sl
Main effect of slop () g k3
VAL VIN JAY \/5¥ v Joleze sla i Crown diameter (m)
Interactions
VoA VeVEA V% Lt
Error
t//\/\ns /oY YA AR 3 C"»"J'L"\'AJLJ'JJ\
Main effect of management
By :.\
JATS Yy \ald 4/\A \ o kel
Main effect of slop G 3lAaS
R Y 2 OV VoY v Jolaze sla i Number of sprouts
Interactions
4/fY YSO5/VO YAY Lot
Error
n/q\"ns /e o/ (VAR 3 C"»"J'L"\'AJLJ'JJ\
Main effect of management
A ey YT SV " %d\“‘f‘ JERINER:
Main effect of slop Number of
JOY™S /50 ¥V /A0 Y Jlie sla i Loranthus
Interactions europagus
% O/0Y a. Lt
Error

ns: No significant difference of means

**: significant differences, a= 1%
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Table 9. Comparison of the mean crown diameter between different classes of slope using Duncan test
(mean + standard error)

40 -50 30-40 20-30 10-20 o '
Slope classes

s

7.67 £0.28° 6.35 £ 0.15¢ 6.40 £ 0.06¢ 8.26 £ 0.152 c 2

Crown diameter

Different letters represent significant differences, o= 5%.
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120
100

;5"\}\)3
Frequency

N b OO ©

o O O O

o

h<130m

el X253 0 a3 s ne OOl Sl cslize g >

. e.a\,-.: CAL:J
Preserved

W Silews

127.97 Not-preserved

111.76
109.09 100

h>1.30m,D:0-25cm h>1.30m,D:25-5cm h>1.30m, D:5.5-7.5cm

LSJ)IJ‘)' ok

Regeneration classes
(k3 =d ) =h) sdiicibw 5 eddcilws il 55 a5 (gyslsly HLSa s sl Sl - JS

Figure 1. Mean number of stems per regeneration in preserved and not-preserved regions (h= height,
d= diameter)
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Table 10. Chi-square test of mean number of stems per regeneration in preserved and not-preserved
regions

s on

Characteristic

20.76

1

0.00™

Sz
Chi-square
6>\j a5

df
Sig.
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**: significant differences, o= 1%
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Abstract

This research was conducted to study the effect of implementation forest protected plan on quantitative
and qualitative characteristics, extension of Loranthus europaeus and regeneration in Salas-babajani’s
Forest stands. For this purpose, in the protected and unprotected region, 40 hectares area with similar
physiography and floristic condition in a range of 1250 to 1550 meters above sea level, were selected.
40 circular sample plots with 1200 m2 area in a 100*100-meter inventory grid was established in each
of them. In each sample plot, the general specification of the location of the sample plot such as slope,
altitude, aspect, species type, quantitative characteristics of tree (diameter at breast height, small and
large diameter of the crown) measured. Independent t-test and chi-square test were used to compare
guantitative and qualitative data, respectively. According to the results of this study, Quercus brantii
and Crataegus sp. had the highest and lowest percentage of mixing in the forest stands of the study area,
respectively. The mean of crown diameter, the percentage of healthy trees, average sprout number and
the average number of Loranthus europaeus in the polluted trees in protected area were higher than
unprotected area. The results of this research indicated that the forest conservation-based management
has positive effect on quantitative and qualitative characteristics in protected forests and emphasized the
necessity of conservation, regeneration and development of these forests.

Keywords: Crown diameter, Loranthus europaeus, Preservation policy, Salas-e Babajani, Zagros forests.
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Abstract

Forestry projects often result in inconsistent environmental impacts and consequences, including wood
exploitation and livestock grazing. The aim of study is to evaluate the effect of wood harvesting and
livestock on the degradation of Kheyrud Forest in Nowshahr city using the optimized forest degradation
model in four scenarios of current situation, without wood harvesting, without livestock, and without
wood harvesting and livestock. Homogeneous environmental units were prepared using ecological
resources. A set of human activities and the intensity of the impacts in homogeneous environmental
units were obtained. After predicting the coefficients of model in the scenarios, the statistical
comparisons of the outputs and the significance of changes were evaluated. Due to the abnormality of
the data, Kruskal-Wallis test was performed for statistical comparison of coefficients of degradation in
four scenarios. Considering the results, there is a significant difference between the coefficients of
degradation in different scenarios. The average coefficients of degradation in the current situation,
without wood harvesting, without livestock, and without wood harvesting and livestock scenarios are
1.49, 0.72, 0.9 and 0.3 respectively. According to the results, livestock and wood exploitation are the
most important factor influencing forest degradation. The model, which has been used in this research,
has a high capability in predicting and comparing different scenarios and management policies as a
decision support system in the forest; and using this model we can evaluate forest plan impacts before
and after the implementation of project.

Keywords: Forest management, Homogeneous environmental unit, Kheyrud Forest.
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Table 1. Study area information and livestock status at each treatment
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Eastern, Western
Lo Gl = sa5 5 i S
S5 e Sheep.Mo goat AP
0 302 98 0 0/052 0/47 39 1650 Northern, Southern 30 4 . Dolagwer
Western moderate grazing
o oS Sl e s Lk S ,
S L0l 5k
0 170 80 0 0/035 0/32 38 1670 35 5 Sheep.Mo goat
Eastern ) Mazwanband
Low grazing
s s 40 55t S gy ik S
3 B Lks N
244 204 160 6 0/086 0/78 67 1740 10 Shiwedeh

Northern, Southern,
Southeast, Western

Cow, Sheep, Mo goat,
Markhoz goat- high grazing
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Table 2. List of life forms of plant< Geographical distribution« Relative frequency species identified in

the Area (Phanerophyte, Hemicryptophyte Chaemophyte, Cryptophyte, Geophyte, Throphyte)¢ (IT:
Irano- Turanian, M: Mediterranean, ES: Europe- Siberian, PI: Pluriregional)

G 8 o ilS 3 .
e s 5 ww/ » IS
ST 0 (he)3) ALS s 558 et ALS gl gl
Geographical Relative frequency of | . Species Name Plant families
distribution plant species (percent) e
orm
IT 3 He Acanthus dioscoridis L. Acanthaceae
IT 3 Ge Allium jesdianum Boiss.& Buhes Amaryllidaceae
Allium macrochaetum Boiss. &
IT 9 Ge
Hausskn
IT 6 Ge Allium stamineum Boiss
IT 9 Ph Pistacia atlantica Desf Anacardiaceae
IT 50 Th Bunium elegans (Fenzl) Freyn Apiaceae
IT 9 He Chaerophyllum macropodum Boiss
IT,M 9 He Chaerophylum aureum L.
IT 12 He Grammosciadium scabridum Boiss.
IT 12 He Pimpinella aurea DC.
IT,ES 21 He Prangos sp.
IT,M 21 Th Scandix iberica M. B.
IT,ES 82 He Torilis leptophylla (L) Reichman
IT,M 29 Th Turgenia latifolia (L.) Hoffm
IT, ES 64 He Achillea wilhelmsii C. Koch Asteraceae
IT 9 He Centaurea behen L.
IT,ES 32 Th Centaurea iberica Trev. ex Spreng.
ES,M 6 He Centaurea solstitialis L.
Centaurea virgata Lam subsp.
IT, ES 26 He squarrosa. (Willd.) Gugler
IT 65 Th Chardinia orientalis (L.) O. Kuntze
IT 6 He Chondrilla juncea L.
IT 47 He Cousinia fursei Rech.f.
IT, M 3 Th Crepis sancta (L.) Babc.
IT,M 3 He Crupina crupinastrum (Moris) Vis.
IT 15 He Echinops orientalis Trautv.
IT,ES, M 35 He Eryngium billardieri F. Delaroche
IT,ES, M 65 Th Filago arvensis L.
IT, ES 44 Th Garhadiolus angulousus Jaub.&
Spach
IT 6 He Gundelia tournefortii L.
IT,ES 6 Ch Helichrysum armenium DC.
IT 3 He Hieracium echioides Lumn.
IT 6 He Hieracium procerum Friss
IT 3 Th Lactuca serriola Boiss.
IT 6 He Onopordon sp.
IT,M 3 Th Picnomon arcarna (L.)
IT 32 He Scariola orientalis (Boiss) Sojak
subsp. orientalis
IT,ES,M 6 Ge Scorzonera laciniata L.
IT 24 Ge Scorzonera mucida Rech. f., Aell. &
Esfand
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Continued table 2.
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Geographical Relative frequency of | .. Species Name Plant families
distribution i ie
plant species (percent) f
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IT 24 Th Senecio vernalis Waldst. & Kit.
IT 35 He Taraxacum morletzénum (C.A-Mey.)
IT 3 He Tragopogon bornmuelleri Rech.f.
IT 24 He Tragopogon buphthalmoides Boiss.
IT 3 He Onosma subsericeum Freyn Boraginaceae
IT 6 Th Rochelia disperma (L.f.) C. Koch
IT 3 Th Galium tricornutum Dandy
IT 12 He Symphytum kurdicum Boiss. &
Hausskn.
IT, ES, M 12 He Alliaria petiolate (M.B.) Cavara & Brassicaceae
Grande
IT 9 Th Alyssum stapfii Vierh.
IT. M 47 Th Alyssum szowitsianum Fisch & C.A.
Mey.
IT,ES 9 He Cardaria draba (L.) Desv.
Neslia apiculata Fisch., C. A. Mey.&
T 6 h Ave- Lall
Pl 9 Th Thlaspi perfoliatum L.
Asyneuma amplexicaule (Willd.)
IT 3 Cr Hand. - Mazz. var. amplexicaule Campanulaceae
IT 3 He Campanula involucrata Auch. ex DC
Lonicera numulariifolia Jaub.& -
IT,M 6 Ph Spach Caprifoliaceae
Valerianella dactylophylla Boiss. &
IT, M ; h Hohen.
Arenaria serpyllifolia L. var.
Pl 38 Th serpyllifolia Caryophyllaceae
IT,M 3 Th Cerastium dichotomum L.
IT 24 He Dianthus strictus Sm.
IT, ES, M 12 He Herniaria glabra L. var. glaberrima
Fenzl
IT 12 He Silene ampulata Boiss
IT 6 He Silene latifolia Poir.
IT 3 He Silene prilipkoana schischk
Vaccaria grandiflora (Fisch. ex. DC.)
Pl 18 h Jaub. & Spach
IT, ES, SS 29 Th Velezia rigida L.
IT 12 He Johreniopsis scoparia (Boiss.) M. Chenopodiaceae
Pimen
IT, M, SS 26 Th Helianthemun ledifolium (L.) Mill. Cistaceae
IT,M 6 Th Sedum rubens L. Crassulaceae
IT 3 He Euphorbia sp. Euphorbiaceae
IT 3 Ch Astragalus (Sect Incani DC.) Fabaceae
confusus Bunge
IT 88 Ch Astragalus gossypinus Fischer
IT 26 Ch Astragalus ovinus Boiss.
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Astragalus piranshahricus
T 3 He Maassoumi & Podlech
IT 41 He Astragalus tortuosus DC.
IT 6 He Astrggalus_(Adiaspa_lstus)
michauxianus Boiss.
IT, ES 3 Th Lathyru_s incons.picuus L. var.
inconspicuous
IT, ES 6 He Lotus corni_culatus L. var.
corniculatus
IT 12 He Lotus gebelia Vent. var. gebelia
IT,ES, M 15 Th Trifolium campestre Schreb.
IT 18 Th Trifolium pilulare Boiss.
Pl 29 Th Trifolium purpureum Loisel. Var.
purpureum
M 24 Th Trifolium spumosum L.
IT 3 Th Vicia michauxii Sprgng. var.
stenophylla Boiss.
IT, M 12 Th Vicia narbonensi_s L. var.
narbonensis
IT, M 41 He Vicia sericocarpa Fenzl
IT 35 Ph Quercus brantii Lindl. (SD) Fagaceae
IT 97 Ph Quercus infectoria Oliv.( SD)
IT 85 Ph Quercus libani Oliv.
IT 15 Ge Geranium tuberosum L. Geraniaceae
IT 29 Ch Hypericum asperulum Jaub.& Spach Hyperiaceae
IT 3 Ge Iris sp. Iridaceae
IT, M 9 Cr Ixiolirion tataricum Schult.f. Ixioliriaceae
IT,ES 24 He Lamium album L. subsp. album Lamiaceae
ES 12 Th Lamium ample>_<icau|e L. var.
amplexicaule
IT, ES, SS 3 He Marrubium astracanicum jacg.
PI 26 He Marrubium cuneatum Banks & Sol.
IT 9 Th Nepeta sintenissii Bornm.
IT 21 He Phlomis persica Boiss.
IT,M 3 He Salvia bracteata Banks & Soland
IT,M 24 He Teucrium polium L.
IT 79 Th Ziziphora capitata L.
IT 32 Ge Muscari comosum (L.) Miller Liliaceae
IT 3 Cr Ornithogalum cuspidatum Betrol
IT 6 Cr Tulipa systola Stapf.
ITM 9 He Alcea hohenackeri (Boiss. & Huet) Malvaceae
Boiss.
IT 3 Ge Comperia comperiana (Stev.) Orchidaceae
Ascherson & Graebner
ES 26 Cr Epipactis helleborine (L.) Crantz
IT,ES 3 Th Lens orientalis (Boiss) Hand-Mzt. Papilionaceae
Cosm 6 He Plantago lanceolata L. Plantaginaceae
IT 35 Th Veronica bozakmani M. A. Fischer
IT, M 26 Th Veronica campylopoda Boiss.
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IT, ES 3 He Veronica orientalis Mill.
IT,M 44 Th Aegilops triuncialis L. Poaceae
IT. ES, M 6 Ge Alopecurus arungilnaceus Poir. var.
arundinaceus
IT 76 Th Bromus danthon[ae Trin. var.
dantoniae
IT 3 Th Bromus sterilis L.
Cosm 50 Th Bromus tectorum L. vat. tectorum
IT,M 38 He Dactylis glomerata L.
IT 9 Th Elymus panormitanus Parl.
IT, M 26 Th Eremopoa persica (Trm.) Roshev.
var. persica
Heteranthelium piliferum Hochst. ex
T, M 68 h Jaub.& Spach
IT,M 71 Cr Hordeum bulbosum L.
IT, M 74 Ge Poa bulbosa L. var. vivipara Koel
IT 56 Th Taeniatherum crlanum (Schreb.)
Nevski
IT 21 Th Polygonum aviculare L. Polygonaceae
IT, M 35 Th Ceratocephalus I;eosttrl]culatus (Crantz) Ranunculaceae
IT 12 Th Ranunculus arvensis L.
IT 41 Cr Ranunculus aucheri Boiss.
IT,ES,M 6 He Ranunculus pinardi (Stev.) Boiss.
IT 3 Ph Cotoneaster sp. Rosaceae
IT 18 Ph Crategus sp.
IT,ES,M 12 Ph Pyrus syriaca Boiss. (SD)
IT,ES,M 47 Th Asperula arvensis L. Rubiaceae
IT 32 Th Calipeltis cucullaris Stev.
IT, M 3 He Crucianella exasperata Fisch & C.
A. Mey
IT,ES,M 6 Cr Galium humifusum M. Bieb.
IT 6 He Galium sp.
IT 29 Th Galium setaceum Lam. subsp.

decaisnei Boiss. & Ehrend.
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Table 3. Result of RDA analysis for all environmental variables

s yome
AXes
4 3 2 1
0% Lo
0.042 0085 0.136 0221 i
Eigenvalues
h:’“‘“—";M

0.82 0931 0951 0.944

Species-environment correlations

48.4 442 35.7 221

LAA.»; L;Ldu:l.) ‘;Q.AJJ Jv.;\:v)b
Cumulative percentage variance

a}:} J.l;L?u JS CQ-?'
Sum of all eigenvalues

0.616

&_‘.BJLA.I.A a}:) J.L;L?.a JS @}
Sum of all canonical eigenvalues

s S5 el Jls gme 1Y e ull o &S ola pize RDA SJUT 3 gl asy bl ams = s

Table 4: Forward Selection Result in RDA analysis, only variables that are significant by lambda
value are listed in the table

P F

LambdaA Var.N

e sl e

Environmental variable

0.001 6.7 0.17

Sl = b5l bk o
Quercuse infectoria- branti

0.001

4.92 0.12 11

0 slas
Treatment 5

0.001 5.01 0.1

Mﬁcu Loy
Canopy Cover

\ ‘ . .
0007 204 0.4 e
Stocking rate
¥ ol
0.008 207 0.4 15
Treatment 4
L 3ol
0.008 095  0.03 2 gl S 18
Elevation
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Figure3. RDA classification chart for selected plant species and environmental variables. Forest type
and grazing treatments are shown using triangles, arrow-related variables, and plant species with
hollow triangles. The scientific name of the plant species is abbreviated (Qin-Qbr: Quercuse-
Infectoria¢ STR: Stocking rate< Canopy« T-1: no grazig« T-2: Markhoz goat- very low grazing« T-3:

Mo goat and sheep-moderate grazing« T-4: Mo goat and sheep- low grazing« T-5: Mo goat Markhoz
goat« sheep« cow- high grazing).
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Figure 4. RDA classification chart for sampled plots and environmental variable
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Table 4. Correlation values of Species diversity indices calculated with three environmental variables
based on Spearman rank correlation coefficient
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Stocking rate index Canopy cover Elevation Evennes  Simpson
A ol
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Simpson
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Elevation
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Figure 5. Mean values of the Simpson index for different livestock combinations in grazing
treatments. The 95 percent confidence level and the mean comparison results are shown using English
letters
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Figure 6. Mean values of the Shannon-Wiener index for different livestock combinations in grazing
treatments. The 95 percent confidence level
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Figure 7. Mean values of the Bozas-Gibson uniformity index for different livestock combinations in
grazing treatments. The 95 percent confidence level
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Abstract

The purpose of this study was to investigate the effect of grazing intensity and type of livestock and
environmental factors on vegetation composition and diversity in five areas with different livestock
types (cattle, Markhoz goat, Mo goat, and sheep) and different grazing intensities (five treatments) at
the forests of Armardeh. In total, 34 sample plots (100 m”2) for vegetation cover sampling were taken.
Differences between regions in terms of species diversity were analyzed using analysis of variance and
the effect of livestock grazing on vegetation composition using Redundancy Analysis (RDA). Result
indicates that, control and the region with four livestock types have highest and lowest diversity
respectievely. Canopy cover (percent), elevation, Quercues branti- Q. infectoria type, and stocking
rate where the most important environmental factors are driving vegetation composition. Livestock
type and grazing intensity with some environmental variables shape affect significantly the vegetation
composition, in a way that with increasing grazing intensity and livestock type, annual and invasive
plants appear in highest presence and with decreasing of those, forbs, shrubs, and geophyte plants are
widely spread in the vegetation composition.

Keywords: Markhoz goat, Northern Zagros, Redundancy analysis, Stocking rate, Species diversity.
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Table 1. Mean values and standard error (SE) of the litter and soil properties in relation with different ages of Alder and Oak plantations and without tree area
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Figure 1. Mean soil C/N ratio (Up, Left), MBC/MBN ratio (Up, Right), POC/PON ratio (Down, Left)
and DOC/DON ratio (Down, Right) under different ages (15-25 years old) of Alnus and Oak
plantations and without tree area (WTA).
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Figure 2. PCA of different covers (plantation ages of Alder and Oak and without tree area (WTA)),
soil C and N properties and stoichiometry indices
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Abstract

In recent years, with an alarming degradation rate of Caspian forests, afforestation can be considered
as a suitable solution to restore the degraded areas. Different species especially Oak (Quercus
castaneifolia C. A. M) and Alder (Alnus subcordata C. A. M) were planted in vast areas. Elements
guantitative relations (stoichiometry) has an important roll in organic matter decomposition by
changing these elements availablity in soil and is a main index to better undrestanding of microbial
and OM conditions in soil as well. The aim of this study was to determine the effect of tree species in
deferent ages on quantitative relations in these afforestations. This research was carried out in 15-, 20-,
and 25-years old stands of Mazandaran wood and paper company afforestations and 30 soil and litter
samples were collected from 10 cm depth of soils in each stand using systematic random method.
Based on the results, the highest amount of quantitative relations of soil C/N (18.33), C/N microbial
biomass (15.88), carbon to particle organic nitrogen ratio (10.36) and carbon to dissolved organic
nitrogen ratio (3.00) were seen in older oak afforestations which had significant differences with alder
afforestations. Also, oak stands in higher ages amend quantitative relations of soil carbon and nitrogen
in future years of the afforestations, these findings provide a scientific theory for use in the evaluation
of soil nutrients in afforested areas.

Keywords: Afforestation dissolved organic matter, Microbial biomass, Microbial ratios, Particle
organic matter.
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Abstract

This study aimed to evaluate of unsurfaced forest road distresses on the existing curves. Numbers of 30
selective plots on the center of curves were measured. A paired sample plot beside of each curve was
measured. In each plot, seven indices of unsurfaced road distress including improper cross section,
inadequate roadside drainage, corrugation, dust, potholes, ruts and loose aggregate of soil were
measured. Paired samples t-test and Wilcoxon test were used to analysis of data. Result showed that
there were improper cross section and dust distresses factors in all plots on the curves, while 3.3 % of
paired plots had none of these distresses. Also, distress intensity causing by improper cross section and
inadequate roadside drainage factors were more in the curves than to paired plots and significant
difference between the curves and paired plots was observed. The results of corrugation indicated that
70 and 66.7 % of sampled plots in the curves points and side plots lacked this type of distress,
respectively. Results showed that the depth and area of potholes and ruts, and loose of soil aggregate in
the curves points were greater than the paired plots but there was no significant difference between the
curves and paired plots. Results of this study shows importance of regular maintenance activities and
application of evaluation indices at the network level of pavement.

Keywords: Pavement distress, Repair and maintenance, Road construction, Hyrcanian forests.
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SASEE Slab s S glend 5 (S5 Sleogas 5l S bl L =) s
Table 1. Analysis of variance for some soil physical and chemical properties in decline classes

k;%gé_ ik ool &5 la oize
Decline classes Anal_yS|s of Variables
variance
>25% 10-25% 0-10% sig
Sbreolzdl ke Slmeslzdl o S0ke Slee olzil SOl s g F
SE Mean SE Mean SE Mean
r/lcm3 W o O3
0.063 169 0.069 1.59 0.065 1.45 0.432 0s7 ) SAL S ae 055
Bulk density (gr/cm3)
I ) :
2.46 337 268 3097 246 4505 0432 087 (o) g s S
Porosity (%)
(M)J)C,.L:‘.w
2.56 43.7 1.81 39.73 358 389 0.976 0.02
Silt (%)
W=
2.51 28.58 1.81 27.84 455 243 0.596 0.53 (4222) o
Clay (%)
e
0.10 7.55 0.10 7.33 0.08 7.59 0.216 1.62
pH
Ao Tl
0.35 498 039 475 029 337 0078  2.80 (o) S o
Organic Matter (%)
Ao T
0.20 2.88 0.22 2.75 017 195 0.078 2.80 (o) M o
0C (%)
o) 5t
0.015 024  0.018 0.23 0013  0.16 0.078 2.80 (A2) 03572
N (%)
mg/k o)
46.92 53247 3724 56148  46.85 619.68 0.525 0.66 (Mg/kg) ot
K (mg/kg)

SASes Slib s S pland 5 (S Do a5l S e 5K S 05031 =Y Jsis
Table 2. Kruskal-Wallis H test results for some soil physical and chemical properties in decline classes

Si Chi-square df Mean Score Variables
’ a >25%  10-25%  0-10%
sl
0.499 1.38 2 16.45 16.07 11.9 '
Texture
0.800 0.444 2 14.22 15.89 17.2 (40)3)
Sand (%)
0.212 3.09 2 12.54 185 136 (el rimeinSo) e SN
EC (uSiemens/cm)
mg/kg) e
0.281 2537 2 125 1810 148 (mgrkg) i
P (mg/kg)
mg/k
0.173 3.508 2 1654 1271 21 (M/kg) s
Ca (mg/kg)
mg/k dw
0.284 2.516 2 12.9 18.21 13.6 (ma/kg) ¢
Na (mg/kg)
0.715 0.66 2 15.81 16.28 12.6 (M/KG) o 50

Y54
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Mg (mg/kg)
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Cilihe Slib o oS ol Ol Iy S
Sy Sidmm s Sns Bl Sasis
L dcpll ol ssms (gbsbs Obest] ¢ il

SASit b s bl Ol s (S5 b Sleo gt 5l S bty & T i
Table 3. Analysis of variance and compare mean results for some oak tree physiological properties in

decline classes

SaSis olib oliols A la oace
Decline classes Anglyze Variables
variance
>25% 10-25% 0-10%
olusl Sl olusl Sl .
PRI BRI E
Sl Sl Sig
SE Mean SE Mean SE Mean
mg gl FW)a L
0.93 11.24 0.51 12.34 0.97 12.55 0.470 0.78 (Mg g ) J2oSs
Chlorophyll a (mg g* FW)
mgglFW)b Ls
0.37 4.09 0.20 4.39 0.29 441 0.717 0.34 (Mg g )b Js s
Chlorophyll b (mg g* FW)
mg g1 FW 5
1.29 15.33 0.70 16.73 1.26 16.96 0.524 0.66 (Mg g ) IS 2o
Total Chlorophyll (mg g* FW)
mg gL FW) L 55,8
0.26 3.39 0.14 3.52 0.24 3.69 0471 077 (Mg g _ ) s
Carotenoid (mg g* FW)
mol g FW-1)
0.24 2.58 0.21 251 0.11 2.69 0.896  0.11 (umol g ) oo
Proline (umol g FW™)
(umol mint g FW1) YLK
0.001 0.01 0.002 0.016 0.003 0.013  0.208 1.66
Catalase (umol min't g FW?)
(umol min?t g FW?) 5la.st
0.001 0.027 0.003 0.026 0.004 0.028 0.917 0.09 ) :
Peroxidase (umol min't g FW1)
(mol mint g 3las) b, Sl
0.03 0.53 0.02 0.55 0.05 058  0.653 043 FW™) _
Ascorbate peroxidase (umol min-
g FWY)
SaSix olib 3 S dadlloaodb chle IS S ol ==Y dos
Table 4. Kruskal-Wallis H test results for leaf MDA concentreation in decline classes
- ag, . Sle la
ng\aa',u ss & @35l a= s 0 wg' W
si Chi-square df Mean Score Variables
g g >25%  10-25%  0-10%
mol g FW1) Lalll ¢30 Jle
0.809 0.42 2 14.81 15.21 17.8 (hmol g FW) a-liss0.

MDA (umol g FW-1)

YV



e S50 50885 slagwl ow, 9 (Quercus brantii Lindi.) bgly Lz o SuSis 0 S Slsgas G

3 eS SaSlis aib 4 by e ladised 53 S
f’ouwgﬁélﬁ":‘ﬂ%uﬂMQML&mM)J\'
3 e el O35 poedle el Ol s

6 50 Sladsin) Lls 55 S 5 (5 by e

Oso3l 5 b bl wpm o @B
Diaps B (Sases dse Slib
Sy (Solslae Ol A = cjﬂaw 0 S,

O5s e chle oy iy Sg,sba (p<0.05) 5,0

S A Cilise Slib 55 S pobis 1 S bols &z 0 Jsd
Table 5. Analysis of variance results for some leaf nutrients concentration in decline classes

S ok ool & e la 2o
Decline classes Analyze variance Variables
>25% 10-25% 0-10% ‘
S eladl oSl leeoladl oSle leesladl o Sle ST g
SE Mean SE Mean SE Mean Sig
) ot
0.018 1.44 0.024 1.51 0.017 1.54 0.038 3.68 (Ae9) O35
N (%)
MO/KG) auwd/ 358 o
0.37 6.53 0.60 6.82 0.62 5.49 0.388 0gg (MIKD) AL
N/P (mg/kg)
mg/k t8
24624 gyg504 19827 so0590 12038 430371 o611 0.50 (Ma/kg) ot
K (mg/kg)
mg/k ™
319.62 4378.94 259.50 4043.53 202.39 4655.82 0.424 0.88 MK 25
Mg (mg/kg)
St Slib )3 Sy ole 5l F s IS S Osnl mls —F Jsir
Table 6. Kruskal-Wallis H test results for some leaf nutrients in decline classes
; Laas, Sle
Lg)lzd;u 1Y & ©dl5las s ¥ =) g"& K e
. . ean >core .
Sig Chi-square Df >25% 10-25% 0-10% Variable
mg/kg) oo
0.159 3.67 2 13.27 14.85 22.2 MYk 2
P (mg/kg)
mg/k V.WLS
0.119 4.25 2 15.09 18.21 8.8 MY g
Ca (mg/kg)
Mg/kg) ades
0.873 0.27 2 15.18 16.28 14 9
Na (mg/kg)

Toledo et al., 2011; Thomas and Buttner, 1998;
Rozans and Sampedro, 2013; Demchic and

,> Amir-Ahmadi et al. (2015) .(Sharp, 2000
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Abstract

To investigate the relationship between some physical and chemical properties of soil and tree
ecophysiological properties on dieback of Oak trees, 30 square sample plots with 2500 m? area, in a
random systematic grid (200x200) were selected. The percentage of dieback were measured in each
sample plot and soil and leaves of trees were sampled. Some soil properties such as texture, electrical
conductivity, acidity, bulk density, porosity, Carbon and organic matter and concentrations of Ca, Mg,
N, P, K, Na were measured. Also, Peroxidase, Catalase and Ascorbate peroxidase enzymes, MDA,
Proline, Chlorophyll a, b, total Chlorophyll, Carotenoid pigment and concentrations of Ca, Na, K, Mg,
P and N in leaves were measured. Comparison of variable means showed that there is just significant
difference in leaf nitrogen between different dieback classes. In general, the results of this study
showed that the soil properties in our study area were not significantly affect on oak decline. On the
other hand, the physiological capabilities of trees solely, cannot be the cause of their different dieback.

Keywords: Nutrients, Decline, Physiological properties, Soil properties.
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Tablel. Results of full inventory of quantitative characteristics of trees in the studied stands
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Table 2. Physical properties of soil (mean + standard error) in different Alnus sabcurdata stands
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Different letters indicate a significant difference at the 5% level using the Duncan test.
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Figure 2. Soil carbon sequestration (tons per hectare) in different Alnus sabcurdata stands
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Table 2. Chemical properties of soil (mean + standard error) in different Alnus sabcurdata stands
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Table 4. Results of PCA for soil properties
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Figure 3. Principal component analysis (PCA) of soil properties
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Abstract

There had been no study about the effect of the plantations’ age on the properties of forest soils and soil
carbon sequestration. Therefore, the aim of this study was to investigate the effect of an alder
plantation’s age on some soil properties and carbon sequestration. Three alder plantation stands (25, 30,
and 35 years old) located in Parcels No. 6 and 7 in Shastkolateh forest were selected. In order to
investigate the quantitative characteristics of trees, the diameter and height of all trees were recorded
using the full inventory method. In each stand, 20 x 20 m sample plots were considered using a
systematic random method with a 50 x 50 m grid. A soil sample was then taken at the depth of 0-15 cm
in each plot using the core method. The result showed that the 35-year-old stand had the highest soil
moisture (45.49%=+2.44) and the lowest bulk density (1.36 g/cm?+0.02). The highest pH (7.59 +0.01)
and the lowest EC (0.71+£0.02 dS/m) were observed in the 35-year-old stand. The highest and lowest
percentages of total soil nitrogen as well as carbon sequestration were observed in the 35- and 25- year-
old stands, respectively. The results of component analysis showed that the 35-year-old stand was
different from the other two stands; hence, it can be stated that alder plantation stands will have a high
capacity for carbon sequestration at this age.

Keywords: Climate change, Nitrogen fixation, Plantation, Soil properties.
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Table 1. The Final weight and prioritizing the strengths of natural resource NGOs

- - £
Al '%, S o ‘©
¥ A8 VE 5 s Jole
TE ¥E JE 32 g
Y L@ 3 3 g actor
o
b sl o3 | ey sl e slaes S LSS
1 0.241 4 0.060 &ﬁ ST IR ST 2 S }’SJ"“{“f
Forming effective groups in crisis situation, especially forest fires
Ole sl glael Lo e 030 YL
2 0.221 4 0.055 Dot SRATI O 02 SRy st 020 T
Promotion responsibility among members of the organization
b K> 5l sbles I glacawlos 05 5 YU
3 0.209 4 0.052 b S Bl ”gi”b_s ST 0 R
Improving ecological and protective sensitivities about forests
: Lol sl slas! Sllbsls 5 wlalls oo ol
4 0.206 4 0.051 o2 sladlle slasl bl 5 clals o il
Sincere and voluntary intention of NGOs members
5 Laole 5L ¢ 2 :
5 0.205 4 0.051 s SOl D2 020 5 022
Non-governmental and people oriented of NGOs
il aal : Y el LG
6 0.200 4 0.050 o e 0> 02 bl s
Being reliable among different communities
7 0.192 4 0.048 Employing prominent people in the organization to promote culture
of natural resources
sloes Lad 43 03 2.8 o> L b Koa b 5
8 0.184 4 0046 Solms SL2b )3 03 1S sl L aeb & S NGl
Promoting culture of natural resources using cyberspace
5 Laole 3L b calises HLESI Cu g2
9 0.165 4 0.041 e s I s
Membership of different individuals of society in NGOs
la K 51 eslizadl | aalie QLT !
10 0.139 3 0.046 R o e J}f peabie Ol 5 e
Quick and easy transfer of basic concepts of forest to people
5y gl Ol & & HPPRNIN ]
11 0.138 4 0.035 S S a0 FS 4 med SO
Proper awareness-raising of rural and urban residents
30 0 @05 5 b e bkl e DL 5 Hsde s s s 4l
12 0.135 3 0.045 Preparing and distributing brochures and publications related to
natural resources among people
o sssn b b Bl & il 5 Gaasine gliael G
12 0.135 3 0.045 Employing knowledgeable and expert people about natural resource
issues, especially forestry
Glalingy 53 slgips o saOlsl slael bu s Jlgs slaaniy (3550l
13 0.127 3 0.042 e s
Training of skills by NGO members in forested villages
b K Coeal o goa ' Lolesle o328 Slils
14 0.119 3 0.040 T el gt 2 ol slaolsle o 8 S,

Extensive advertising about the importance of forests by NGOs
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Continued table 1.
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o = c o D
A% 9% 13 5§ Jele
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) L@ 3 3 g actor
o
e o Ol o san a5 5 O WIS ol
15 0.110 3 0.037 Performing affairs without any enacted budget for non-
governmental organizations (NGOSs)
560 e glac Il Llas | o Se
16 0.098 2 0.049 o HBRE Slaaled Ll 02 e Jood
Rapid response to illegal activities
slgps Lol 4o IVl
17 0096 2 0.048 s sbaolele 2 oo
Independence of NGOs for action
Lw gla o pde Slales] 2 S
Encouraging public sentiment about natural resource management
Ol ; Laole 5L Lo Susl
18 0061 1 0.061 Sl g 02 e ool e S5,
Proper distribution of NGOs in the province
K sla Slojle (slael pslie g
19 0.051 1 0.051 TSRS 02 e SRAT S s
Continuous presence of members of NGOs in forested areas
3117 o
Total
b b lgies o aolsle ins B a3, 5 ol 055 Y s
Table 2. The Final weight and prioritization of weaknesses of natural resources NGOs
- — :g)
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b § S 3 g Factor
(a
1 0.164 2 0.041 s IS0
echnical ability of NGOs in preserving, restoring, and developing of
forests
S ezl g algen o aobsl 53 (558 Jbpllss 5 jltle s e
2 0.158 2 0.040 ol ol
Lack of strong financial system and structure in NGOs and the
possibility of disputes and violations
3 0.149 2 0.037 slgps o ol
Low level of awareness and knowledge of natural resources laws
and regulations among NGOs members
b Ko g e &g Ll 8 sbaolSuys il 5 s
4 0.148 2 0.037 R ke B 02 (B 2 Gl (2 5 et
Lack of expertise and non-expert views about forest management
L OOzl &, 51 sl Lol sl slis $s e
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Lack of proper utilization of NGOs of natural resource graduates
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Continued table 2.
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6 0.141 3 0.035 b JSoor e b b
Getting away of NGOs from the reality and exaggeration in some
issues related to natural resources, especially forests
6[.&@,\:.!&_9 é\f\ BE L;L:Ja CLA e)b‘ L DLG'TJJA 6@0[&)@ L;.ALA.A (aJ&
sl
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Lack of coordination among non-governmental organizations and
the management of natural resources in implementation of
administrative activities
e o3 3 oIS DLl 5 g L slgdps o gladlesle (slael P
8 0.135 1 0.034 SIS 5 anb
Unfamiliarity of NGOs members about techniques and expert
measures in the field of natural resources and forestry
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Intervention of NGOs in government planning related to forests
oy 3 st 355 St stes 5 by 4 LOble slael bl 0345 o5T
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Low awareness of members in their duties and responsibilities,
especially in the field of issues of natural resources
030 4 3lgips o salleslu (San b 5 gl Sl 333 5 JolS Bl pae
11 0.109 3 0.036 Lack of NGOs activities regarding complete and accurate
presentation of cultural education services to people
b e slaao o b Bs e DUl (6,80 6l S50 e STl pas
12 0.102 2 0.034 Failure to choose a legal path to pursue claims related to natural
resource areas
13 0.099 3 0.033 Lack of scientific and technical development of non-governmental
organizations
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Unspecified goals for environmental NGOs
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Lack of specialized training related to forest concepts for NGOs
members
a5 LG g5 4 ar s L oslges o sladlesla slasl 25,0 slacJs
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Non-technical interventions of NGOs members due to diversity of
opinions among members
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Dispute among members in cases of financial benefits
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Lack of natural resource experts in NGOs
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19 0.075 2 0.037 Dealing NGOs with issues like other media issues and making mere
newspaper headlines
9 d'ibj) Ql:u..i) “ JL@.':rbjA 6LAQLA)L.~ e yd v_:l.w)&w‘ 9 L;QKT (:J&
20 0.074 4 0.037 e
Lack of proper informing rural and urban people by NGOs
C"t" slacaubow 5 lag syl 5o :L@Jr;f ol sl pl.&a sy pde
21 0.071 4 0.035 b
Lack of continuous presence of NGOs in natural resource planning
and policy making
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22 0.070 2 0.035 sl o slo
No recognition of main needs of forest dwellers by NGOs
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Abuse of some NGOs members from natural resources in distant
areas
; Laole sl 5o s K ol sl ol pde
24 0.066 3 0.022 e ool 2 e (glss oA 2z
No membership of indigenous rural forest dwellers in NGOs
b o e Cod Sl o 50 Sl b slgdes o sallesla 5, 5 5 cans
25 0.058 3 0.029 SIS O350 5230 5 SUI3p3 0 4 55
Weakness of NGOs reactions in dealing with offending in areas
under management with the justification of populism and popularity
L el aalate ; Lol S ate Cu pde pde
26 0.039 3 0.039 el e 5 2l e SLaOlesle S pete e pbee
Lack of centralized management of NGOs in the county area
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27 0.035 3 0.035 Sl s alasl cobe w35
NGOs getting away from the main goals of natural resource
organization due to dealing with economic and financial issues
Sl 5E 2 &l s st SlellBl 4 4 55 L LAJ<.'.?_- Co e 3 el o sl
28 0.031 4 0.031 slgps e sadlesl 4 s
Disorder in forest management regarding the arbitrary actions of
some of NGOs members
5 Laols sl &b == e S g0
29 0025 4 0.025 o Sl Shas sl fee 250
Lack of guarantee in implementing the resolutions of NGOs
2.782 g
Total
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Table Y. The Final weight and prioritization of opportunity points of natural resources NGOs
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¥ 5% L8 58 ot
g 32 YE 32
Y § 3 3 £ Factor
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s Ko 5l cbli- 5l 3l 5 Loz~ g yls 4
1 0.202 4 0.050 B s & el 53 s 3y elal a5l ols, 5
Having an accepted social picture in the field of forest protection
e el 3 e b Sallesle CSLia b sel (slaelS IS (50155 0
a /'. )\dh})}dﬁ)%dlﬁ&.ﬁ /'.
2 0.195 4 0.049 . S . L. = N
Holding workshops with the participation of relevant organizations
in local communities of forest dwellers for taking part in forest
protection
3 0.192 4 0.048 slges o slaolesl oS 5
Creating the suitable environment for retired experts of natural
resources to join NGOs
sloble bu g f:‘k cl;,a el s :\@Jr;/n slLobole 03 S ausle
4 0.187 4 0.047 S5
Engaging NGOs in the natural resources’ affairs by responsible
organizations
Glasl 5 o 03 2 VU gl 3lgips o slaolesloe 51 Jsme (slaolSas oalinl
e Sy GalS Bua by lee o (50l b ot S malsr
5 0.183 4 0.046 S 4 ol
Using NGOs by responsible organizations to increase the capability
of forest communities by training technical skills in order to reduce
their livelihood dependence on forests
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6 0.178 4 0.045 Je 3 3 Sobem sl slgps o ladloslu 5o 55> g 2y

Governmental supports to equip NGOs to enhance protect forests
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Continued table 3.

LD

Rank

=l 0o
Last weight

—

Coefficient

adsl O3
Primary weight

Lol

Factor
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Using ability of people to participate in the prevention of forest fires
by executive organizations
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0.041
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el

Extending licenses expiration time for NGOs in the scope of activity
based on their performance
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0.047
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Cooperation of NGOs with relevant organizations to train

individuals and local communities about the existence of various
sources of fossil energy and other energies such as the sun and wind
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Providing suitable conditions for joint visits of NGOs by the
relevant organizations

11
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Providing short-term and long-term plans based on the potentials of
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Use of NGOs by responsible organizations to promote alternative

job opportunities for forest communities to prevent frequent
entrance to the forest
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Request for preparation of quarterly reports on the performance of
NGOs by the responsible agencies

13

0.112

0.037

Ly 3 Syl law slgps o aOle sl glas! awass Sl
Specialized training of NGOs members by the relevant departments

14

0.095

0.045

analr 3 2lgies o sbaoleslu s sl bl )

Extensive communication network of NGOs in the community

15

0.083

0.041

b s b ple Gl b nlie L SIS D)l ol 5 4
Ly 3 saobsla

Preparation and adjustment of new organizational chart in
accordance with natural resource policies by relevant organizations
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16 0.071 2 0.035 sk bl

Existence of suitable conditions for NGOs representatives to
participate in natural resource decisions

able o pde 53 St lael&aws Lo g slgies o Obesle 55,54
17 0.059 2 0.029 o sslloas
Using of NGOs by responsible agencies in hard forest areas

18 0.052 1 0.052 by 3 sbolesls b g

Organizing specific meetings that consistent with NGOs plans and
duties by the relevant organizations

Laslimzal glalil 5o Jsme baolKas bu g slges o slaolesle S5

19 0.044 1 0.044 A e o e 5 ST e il

Using of NGOs by the responsible agencies in identifying
ecotourism potentials of forest areas

a)')k..w)) wajaé}}ﬁ'.' u,:.éjf QS)LL.»M&U};)‘ LS'-\J}\ 6\.&5&.&) osleial

19 0.044 1 0.044 s o ladleile o s Ko 51l 5 ST L
Using of NGOs abilities by executive agencies to participate
people in firefighting and controlling forest pest and diseases
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20 0.042 1 0.043 s gbaailey G b Sl Okl (s 5551 (92 S cank bl

Supporting and using of NGOs potentials in effective ecotourism
advertisements of the province through various media

3 Gosest ol 53 It Glaelas law g slges o sleolesle g 3luasls

21 0.041 1 0.041 s JSeor 51 5ol e 0

Institutionalization of NGOs by the responsible agencies in
exploitation of forests

2.720 &
Total
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Table 4. The Final weight and prioritization of threat points of natural resources NGOs

LD

Rank

Lol

Factor

sl 03
Last weight
S
Coefficient
adsl O3

Primary weight

0.101 . 0.048 olasl glac Jlas rb;.l\ B :L@.lf-:ja sobesle 5l oKas & oslaal
Using of NGOs by some organization in economic activities

la 25 s bauyg slgps o sbaole sl ouilis ol
Challenging NGOs by other organizations

0.188 ¥ 0.047

Sl 65555 5 Sl SLaolesle s s 5l G35 5 WS slaslioml olas e
VAV 4 0.047 bL@JrJJa LgLAQLn)'L»

Failure to formulate a complete and accurate regulations by
provincial and national organizations for NGOs

b e bl ol s slges e el A= 385 i ple

Lack of precise definition of the position of NGOs in the
administrative chart of natural resources

0.186 4 0.046

L;}:ﬁ le.hali.:.wb .]a.nj.: JL@_.:(abJA LsLAQLn)L.» 6_)‘..;4.1...19 9 L;h_)ulﬁl..a (5_)..9

0.186 4 0.046 e Dl plal 6y 508 5 Sl

Lack of organizing and classifying the NGOs by provincial and
national responsible bodies based on specialized matters

Lack of governmental support for NGOs

0.176 4 0.044

)L@Jréf 6LAOLA)LVJ UF:A s._e.il.b) 2 ujj}.a 6LA¢L<Z~:} éggé C))LE.S r.\.&
Lack of exact supervision of the responsible agencies on duties of
NGOs

0.174 4 0.043

CBL..A ;,MS LS'J" .>L€J€JJA 6LAQLA)L~ )\ u,ol} Qm 9 Lhojjf oslatul

0.172 4 0.043 b Jser Sl ot 5 Je
Use of specific groups and organizations of NGOs to obtain
financial and economic benefits from the forests

3 ool Pl 52 Lol&aws 3l & 5 Loy slges o sladlesla 035 515

b lalps plol s K oy e 55 s
Involving NGOs by some agencies in political issues and

interference of them in forest management based on political
criteria

0.154 3 0.051

Ncu;’ﬂﬂh)JMUAé\;wzwdﬁJﬂjxsjv.@
Lack of changeability of traditional methods of intervention in
natural resource management

0.153 3 0.051

10

LAJ?»&- S pke o bl@}r:fa LSLQQL«)L» @3‘} eK.iLa- CJ&
Lack of real position of NGOs in forest management

0.138 3 0.046

11

0.124 3 0.041 R

Non-specified general qualifications of NGOs by any specific
organizations and agencies

12

| 5 Lol sl e Cudled ale
0.119 3 0.040 | e sladles e i ¢
Vague in responsible agencies for NGOs in the government

Y0
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Lack of close connection between NGOs, schools and the student
community in order to promote the culture of natural resources
14 0.105 0.052 e S
Insufficient information of government and executive officials
regarding environmental NGOs
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Incorrect use of the ability of NGOs by executive organization in
forest planting
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Weak cooperation and participation of natural resources
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Lack of sufficient administrative, judicial and executive support to
express technical issues and problems in the implementation of
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Lack of proper use of the potential of NGOs by the executive
department to extinguish possible forest fires
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Figure 1. Strategic position of NGOs in sustainable forest management
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Abstract

Despite the efforts made in the formation of non-governmental organizations and their role in the
protection and sustainability of natural resources, non-governmental organizations have not yet been
able to gain a proper position. The aim of this study was to identify the strengths, weaknesses,
opportunities and threats facing NGOs in environmental and sustainable forest management. The study
population included experts and members of 12 natural resources and environment non-governmental
organizations in Golestan province, 120 of whom were selected as the sample. The data collection tool
was a researcher-made questionnaire in which the questions were designed based on the opinions of
experts and members of non-governmental organizations obtained during 60 interviews. SWOT method
was used to analyze the data. The results showed that the weight of strengths is more than the weight of
weaknesses and the weight of threats is more than the weight of opportunities faced by NGOs. Based
on the results of analyzing internal and external factors, the best strategy for NGOs is an offensive
strategy that emphasizes the use of existing strengths and opportunities to expand the activities of NGOs.

Keywords: Sustainable Management, Forest, Conservation, NGO.
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Abstract

Soil in forest ecosystems is a giant source for storage of atmospheric carbon that would increase its
contribution against climate warming under proper management. In the current research, soil and litter
contribution in carbon sequestration were compared between a 50 years old enclosure (less degraded)
and un- enclosure (degraded) wild pear stands. Besides, some soil characteristics including soil
moisture, bulk density, organic carbon, total nitrogen, phosphorus, and soil microbial respiration were
studied. In each stand, 5 soil samples and 10 litter samples were collected from each plot and the
characteristics were compared with T-student independent analysis. The results clearly indicated that
soil carbon storage and carbon storage in coarse litter due to greater tree covers in enclosure field were
two times higher than un- enclos6ure. Meanwhile, carbon storage in fine litter was same in the both
stands. Phousphurus content and total nitrogen in soil of enclosure field were 6 and 2 times higher than
un- inclosure, respectively. Moisture content Not only was higher in less degraded field (36%) in
comparison with degraded one (21%) but also soil microbial respiration in less degraded field was
higher around 31% when compared with degraded field. Finally, it can be proposed that enclosure
management not only can improve soil carbon storage more than two times but also can increase soil
fertility. This finding highlights the importance of enclosure management in Zagros region for
maintaining of soil functions.

Keywords: Enclosure, Carbon storage, Soil respiration, Forest function.
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Table 1. Mean and standard error for soil physico-chemical properties in two depth ranges under
different plantation types
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Dissimilar uppercase letters refer to significant difference at 0.05 confidence level for the mean of the analysed parameters in
the studied soil depths.
Dissimilar lowercase letters indicate significant difference at 0.05 confidence level for the mean of the analyzed parameters
in the studied forest types.
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Table 2. Mean squares of soil physico-chemical properties in two depth ranges under different

plantation types with the interaction of depth and type in Lavizan Forest Park based on two-way
analysis of variance
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Table 1. Mean and standard error for quantitative characteristics of different plantation types in
Lavizan Forest Park

[¢+] é Iy é o
5 [&] S h [+ —_
@ L 33 v g 5 §% 88 < &
3 R = 3 9, 83 i, 85 5 &
=T 3 2 S S S 82 ~8% #3258
@ = { s = ¥ o = =h= g8
© S s 5 3 D D@ .o © x 3
— QO ®© c a — L 172) %
o [ad
Lo pl 5
0.00 18575 11.16(x0.25)°  14.79(0.32)"  18.07(x0.35)* 10.67(x0.26)° 11.21(20.34)°  6.34(0.1) (a5l
DBH (cm)
QA}'JJ CLL:J‘
0.00 34358  3.49(0.06)" 6.73(x0.13)° 8.34(+0.16)*  3.59(x0.07)  5.30(+0.17)°  2.49( +0.04) (=)
Tree height
(m)
A Sl
0.00  149.95  2.04(x0.03)¢  3.32(x0.063)*  2.71(0.05)"  2.08(x0.03)¢  2.44(x0.07)°  1.58(0.02)° () zt
Mean crown

diameter (m)

Ll gy 350 Jlia- slacs oo LAJ:?JL-‘ om0 d‘“*‘: Dl s Ol sasOLid oslane S S By
Dissimilar lowercase letters indicate significant difference at 0.05 confidence level for the mean of the analysed parameters in
the studied forest types.
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Table 5. Coefficients of independent variables to predict the organic carbon (dependent variable)
under different plantation types in Lavizan Forest Park based on stepwise regression
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Table 5. Coefficients of independent variables to predict the organic carbon (dependent variable) in
the whole Lavizan Forest Park based on stepwise regression.
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Abstract

This study was performed in six plantations including Pinus eldarica and Cupressus arizonica (pure
coniferous), Robinia pseudoacacia and Fraxinus sp. (pure broadleaved) along with R. pseudoacacia-
Fraxinus and R. pseudoacacia-C. arizonica (mixed) in Lavizan Forest Park. Soil carbon stock was
measured and the relationship between some physico-chemical properties of soil with organic carbon
was examined. Soil acidity, texture, bulk density, particle density and percentage organic carbon were
measured in 60 soil samples collected from 0-10 cm and 10-30 cm depths under the plantations.
According to the results, the maximum and minimum soil carbon stocks in both depths were seen in
Pinus eldarica and Fraxinus types, respectively. In all plantations under consideration, carbon storage
was greater at lower, i.e. 10-30 ¢cm, soil depth. In both studied soil depths, the highest carbon storage
in pure coniferous and hardwood types was respectively observed in P. eldarica and R. pseudoacacia
plantations and among mixed types in R. pseudoacacia-C. arizonica type. Also, stepwise regression
showed that of physic-chemical soil properties, pH, bulk density and clay and of quantitative
characteristics of trees, DBH, hight and crown diameter were the most important factors affecting soil
organic carbon in the study area.
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