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Table 1. The characteristics of management treatments used in the studied area

S e T S5 olass Sl Slaws il g e e 8)les
(LS2) Sample No. of No. of Sless
- o Aspect Management treatment
Area(ha) size replication treatment No.

9 bl <z ez
198 20 4 5 Lz Exclosure 5 1
4 main
directions+plain
9 kel ux sl
190 20 4 5 st Exclosure + pruning _w,» + 3,3 2
4 main
directions +plain
18 8 4 2 e RNt o G + o y0 +3,8 3
Sothern+ plain Exclosure + pruning + afforestation
o ST B 5 St 0 455
21 8 4 2 " 3 Exclosure + pruning + afforestation 4
Sothern+ western
+ catchment system
9 kel S Sk
376 20 4 5 e Control sals 5
4 main
directions+plain
803 4 4 19 Total sox
SG Laad Jle o 50 00 g 00l glaasli e Cod dglaie S j0 Jidgio ol a0

o=l 50 SR (rizan 5 sl a0 L
oS elyl 65,00 9 6 WS by, 90 4 3 sblie
ol 5 oS Sl s b by Jali) 25 y0
ke Sloladl gl all o 2 S bl (LasS
o9y 5 =50l sladilels Slas] jglaieds ilais (o

YV coluw 4 ool o P LgLQ)Loﬁ-? Co o
AeY gaomme ,8) ,LiSa YVF colus 4 (Cu e
ablos ;o dlag oo o8 )8 ploul (LS
Bl L g S oy gy olesl 2 00l e



3 S0 A iy £ei g S (LS )0 ottt Slb ke dield S g (g e leladl 5T vva

9 Sregd BP9, 5l SIS Cdl (e sl

59 T B3le 9o 5 (28 oy 251 sl
9 JE=Bl on 9 iz JHB uliy g 0 S
Slaie ol eolanwl ¢l g, 5 ulw,d as
oK oS4y 5 glidsl §)lac yig a0 S Aol
gk gy40 oll (og—ate ()9 —apH
Colaa iowiw olws leolatwl b S oSUl colan
Allison, ) 3k Sy g,y (I 05 oSS
Bremner & ) Jlod=S jig,40 IS (59,500 (1965
5 (S yeg—d pd8 9,4 ewwliy (Mulvaney, 1982

,» (Moreno et al., 2007) —dgl Jog,a0 ya s
IRV REVOPS YL S Y

o) g slaesle
sl glaas s j| (5 Glagiy ol o
=Dy (SlasS £eii g slaseT SBeSS (slaigS
Syl )0 () £95 dnlie 5 (o) p shateds
aS il ;S5 LS o e
ol |y baiss elgil jpa> slaigs sbe sl azls
LS sladisS Sl (5leds 3k 5145 b o
S5Ss sl s e oy dilie S 0
s 1y oaisS ol 8l 555 5 Sy 350 (slassS
S5 sl ge slagatll 5w o
90 4S5 wiias (31955 9 lasS sle sla ale
CeS S o |y (BleSt 5 lasss sl jlade
Glit dglin 5 )y yshiteds WS o (5y5leex
Krebs, ) SCcpiw 9 WlS b sl axls jl slases
Sl als 5l slisF (15, oy sl (1999
£33 oz sl 5 (Krebs, 1999) a5 5L
Shanon &) o5 -5ls g45 sl jazlis 3l slaseS
(Simpson, 1949) y3—wooww o (Weaner, 1949
sloslaiwl U b jasls ol d il .ol oolaiul
(Species Diversity & Richness) SDR ,l; sls

28,5 bl FY S5

Sloslewl b jetate cpl .ol oolainl gainesSl
ol A5 ol Can jo oSl (S g S

5 2 s Gl s 5 20 i,
s oll S

3R yg0 S piio

72 boye b jiie diged aslad o 51 o
I 6l gl b il B Jals 250
555k slalens g Con olast o olols loie
e 5 gpSojlilog St 1o gl o lo )
8 (i0gs 09,8 e O jgody a5 GLS 0 (o 0l
gLl Jore 50yl ) 5l ekl slacinr don
g ol Ly (s 9 (S 03] i pl
bsgie Jbd dacs olasd 4 09 i j2 sla,lad
(Najafifar et al., 2009) aal Cwods 05,5

SaSis sy g by ke 0515 jsliien,
ol g ol el gue baalie g, 5l Lz
Gasli,w ooy (15, 5, b o L Lz
A et 0038 g 0SS

(s Aib a4 adlhle o ole)d g
Do ad gauaib ol B gun 5 (Sus
P Sy 5l eolinl b 5 aiges askad yo 0 ialu )8
(oS S > ddb mu sluw s (Kelley, 1990)
Srdaises 0l et e ol L g ol cawgie
Sl olS s ) oolitl Ly aiges a sk , & S
Yo joo G ;048 Oygmo (pdy .ol Cbloy
ages dsad mhans jl abals gy y0 S (5 e il
it 3 9 50 paigas Solas SalS &jg0a
o cnles 5 B wiad cuS 5 oo b S loaiges
9 4t ddged dxlad ;2 ;0 SISl (oS 5 diged
S bt g (St sl yie 39t (ow)
(39 AT ool )8 «Sal ke Jolds (qus)
Gnt oSS it (o s oty i
B9 Dy 9 plalyd lade 5 abaenl (S



YA YA BYYO o D) 5l ¥ 8 Les ems ez b eoll S ezl ooyl JSim Alee

S Slogas e V¢ (515 5 glis)
g5 slogazls jl plaSaa ly (Js w0l jlo s
oé)LQ?: O—f’.‘ Ao ) Sl o0uis )\os;x.o oy
4SS B Gdieg,S Sl yee;l 5l eoliiwl b jxie
Lng).._:...,c SSasan F IRl LgLa:Jﬁ..\_?- ) QT C"L"’
bt = (K58 Sleogas § S350 (sl
] 00l @31 S

Ot ] jaio ¥ Jguz 5l a5 el len
°5)j) ) [ Ww) Lgl.a:)...:.».a ).:QLQ.Q
S 9 0,00 1,8 oy 45,8 9 5,5 Jled 0 4@
iloads @dly Copae o b dals jle jo eaiS

Rt ] jazeio ¥ Jgux 5l a5 jeblen
P S gl s g adw (JT ook polio
BI-PRLNICELITIPT S BT~ I S PUC RN SRS
sanlive anld Lo ,o Sal g &3l oo ,s ol
0ad wall g 5,8 sl jle ;o S i jgboasy
g s

J—ldie ;51 o 3B Y Jouz 0 aS olo,sis
aals S b oo g a5l Lol ciogs lo piee
sleJgaz ;o aslllas 8 ails (gl gme Dglas
o Bl Jgao onl o oad o) p slapsie polie
o @ glate polie (i 5 (0 09)5) valls Lo
el (a0l Jlade j>a @ 0g,5) (5,8
LS ()f S 50 OB ol g S
@) 09,5 S 0 45 Lacgs ;550 0 500y lake

Sl Hloke o i wilas 3 18

Jeli (9

Jboy il dbmosls g )lal Jelodion 5 51 3
By ol =89 S 5alsS (15051 SaSay Laosls ()35,
G99 P sxe (s selaiedny G DD (o)
Sl iy dials Sgz 9 Sy pos sl
el gl Hhd i plp JlB) S350 (i
S (ol 518 5 slocss o ol (o515 S
Sl orlly ind (59,55 ( T soke «)5)
il il (s oL (ogase (335 (S S
) £ 9 (Gl B g SLs o
3 —OPt (S (LS b sla sl
obls i gl Sl (g 5 5hly (gprans
285 ploil (- SSlo (gl ulssl  Los it
i3l 5 5l eolaiwl L Laosls (g,lel Jdosgay jo
1255 ol Y5 i SPSS

VoY oo gw)p digad dslad VF (0 fg0ome o
BVID Slels Ll claaiss ol oy ayly
Sol3 LTSS wao,o VY Slgl,s L TSI ooy
Il oo s ATE Slsl3 Ly T sl acoys VoIV
oy DIV sl Ly DIV gl L2 simg
I NIMANUS P UC SR RPPRA B PC RS
A (6 S lul

adbogs il s A il @l ¥ s
So g E9 Jole 90 b (o 0w (Gl piite (s
ams o ks |, T blie (gla il 4 azels g 5

=l il jain ¥ Jgos 3l aS aseS len
e e slp als Coz g Copse g5 blie

. Quercus brantii Lindl.

. Crataegus meyeri Pojark.

. Acer monspessulanum L.

. Amygdalus scoparia Spach.

. Cerasus microcarpa C.A.Mey

. Pistacia atlantica Desf.

. Lonicera nummularifolia Wall.
. Fraxinus rotundifolia Mill.
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Table 2. The results of two- way ANOVA for the mean of studied variables with two factors of management and
aspect and their interactions

F o Ll
. .- .- .- " <
ST X e = e Variable
ManagementxAspect Aspect Management
3.63% 11.1%* 0.941s DBH (cm) (ye gle) aws plp Lo
1.46%* 12.88** 3.44* Sprout diameter (€M) (e cilw) Cans b
1.69 " 0.81" 28.7%* Crown diameter (M) (,ze) zb ks ST
Y
3.18* 5.97% 2.7 Total height (m) () JS gles,)l Tre)e
2.96" 1.1 15.5% Density (N/ha) ([bsa ;s slass) (513 Biometric
variable
0.81m 5.67% 0.89 s Sprout No. ceus sloss
1.43m 7.34% 2.80 M Vigority (%) (ae,s) lols
2.98% 3.98** 0.60 s Lime (%) (swo,s) Sal
3.72% 6.03* 2.84%* C (%) (0o ) cp)S
80.5%* 1397.5%* 629.6%* Organic matter (%) (o.s,s) JT 85k
242.7% 521.4% 38.18* N (%) (ao,0) &l
33.94% 43.61% 66.11°% Silt (%) (oo ,0) el
665.32%* 722.87% 1393.12% Sand (%) (ae,s) oo PR
40.32% 14.36%* 7.94% K (ppm) (ol o) el Soil variable
1162.38** 1883.37% 1032.43%* P (ppm) (ol s ) yaud
1.84 s 0.60Ms 17.84% Soil depth (cm) (e solw) S Ges
21.75* 13.83* 3.57% Bulk density S el JK>
8.43* 95.58* 123.08** Erosion sl 8
159 ™ 1.66™ 064 (ol [ rpoglen) o501 2ol
Electrical conductivity (mos/cm?)
0.85™ 0.81m 4.61* pPH aaul
0.84 0.78 ™ 230 Menhinick (slagS sbe) Sagie
0.66 ™ 1.09 ™ 0.95" Margalef (slais sle) W L
0.50 ™ 0.41m 0.81" SIMpSson (slaS £95) (ygmponm .
)
1.05ms 1.61ms 3.71% Shannon-Wiener (glasS £95) yug - sl Biodiversity
1.05 s 161" 371 Pielou (laisS 515:5) bl index
2.03 1 1.08 2.93* Heip (slass (251550) o

IS sire . BT s 00 )0 O a0 lo g BB i taoy0 ) mhaw jo o Jiee DS e
**: Significant difference in p<0.01; *: Significant difference in p<0.05; ns: Non significant difference
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Table 3. Grouping of tree biometric variables with significant interactions using Duncan's posthoc

15 olaw) oS3 S el e S sl b
(iSa () (e sl (e i) o e sles
- " Total Sprout Ths Aspect Management treatment
Density (N/ha) height (m) diameter (cm) DBH (cm)
88.0 ab 4.8 de 2.0 bedef 31.34 ef e
Northern
53.2 dce 6.7 ab 0.75 def 46.9 abc &
Eastern
71.2 bed 46f 1.5 deef 335 def @z M &7
Southern Exclosure (1)
76.6 bed 72a 0.75 def 60.0 a e
Western
433 de 44f 47a 316 ef NG
Plain
73.2 bed 5.3 dce 1.7 bedef 39.5 cdef Sl
Northern
88.0 ab 48de 40ab 326 ef Tl
Eastern
. Y - 2
58.0 bede 4.7 de 2.0 bedef 37.6 cdef T ) ooy 32
Southern Exclosure + pruning (2)
78.0 bc 6.0 abcd 0.0f 53.1ab il
Western
1132a 5.3 dce 45a 42.8 bede NG
Plain
5.0 dee 5.4 dce 1.0 def 37.7 cdef =5 . .
Southern ) S5 oSS
) Exclosure + pruning +
53.3 dce 6.3 abc 3.5abc 49.3 abc “Fj:"‘-"" afforestation (3)
ain
~ ST Blelu + ¢, SIS 3,3
74.6 bed 5.2 dee 3.0 abcd 415 bedef w5 el Wl w Bzt 2 52
Southern )

: Exclosure + pruning +
73.2 bed 5.4 dce 0.75 def 49.8 abc ol afforestation +

Western catchment system (4)
43.3 de 45f 1.2 dcef 32.6 ef e
Northern
346e 4.9 dee 1.2 deef 207 f &
Eastern
246 e 5.4 dce 0.25 ef 43.8 bede Sl ) sl
Southern Control (5)
46.6 doe 5.5 bede 0.25 ef 45.9 bed e
Western
246¢e 5.0 dce 2.5 abcde 40.6 bedef ";T’-’fﬁ"
ain

5o e oglis a3l o5 e Y g o b gt b 4 435,515 olucl
s o HLES Ty (gt B 50 uate p2 RS g aidn oS5y polie

Values in each column with common letters have no significant difference.
Bold values show the maximum and minimum of each variable in each column.
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Table 4. Grouping of soil variables with significant interactions using Duncan's posthoc
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Values in each column with common letters have no significant difference.
Bold values show the maximum and minimum of each variable in each column.
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Table 5. Grouping of variables with significant differences in different management treatments using Duncan’s posthoc
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Values in each column with common letters have no significant difference.
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Table 6. Grouping of variables with significant differences in different aspects using Duncan's posthoc
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Values in each row with common letters have no significant difference.
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Abstract

Due to the weakness of the ecosystem in the Zagros forests, which is due to human and livestock
pressure over the past decades and the occurrence of recent droughts, most of the forest areas have
declined. In this situation, it is necessary to study the effects of various management activities in order
to design strategic plans. To do this, the current study was conducted in Dinarkuh forest area of Ilam
province to investigate the impact of different management activities on tree, soil and biodiversity
variables of tree species, taken during the last decade. Experimental treatments included exclosure,
exclosure + pruning, exclosure + pruning + afforestation, exclosure + pruning + afforestation +
catchment system and control which considering aspect in the form of factorial statistical plan, 19
treatments with four replications were considered for each treatment. In total, 76 sample plots with
area of 1500m? were established in the field. The interested variables were measured and calculated in
each sample plot and then compared between different treatments using two- way ANOVA with two
factors: management activities and aspect. The results showed that among the biometric variables of
trees; DBH, height, crown diameter, sprout diameter and tree density, among physical and chemical
properties of soil; percentage of organic matter, silt, sand, bulk density, lime, carbon, phosphorus,
potassium, soil depth, erosion and among biodiversity indices; Shannon-Wiener, Pielou and Heip
indices were significantly different under management activities' areas compared to the control area.
Even though, all management treatments had effective and positive effects on tree biometric variables
and soil physico-chemical characteristics, as well as on biodiversity indices and in most cases made
improved the current situation, considering the required costs for management treatments and their
destruction in the field, exclosure can be introduced as the best management treatment in the region.

Keywords: Crown diameter, Density, Erosion, Exclosure, Pielou index, Organic matter.
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