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Background and Obijectives: Zagros forests play an essential role in
providing groundwater resources, air conditioning, soil protection and
preventing erosion, and providing wildlife habitat. Today, the ecosystem of
these forests has become completely fragile due to improper exploitation
and destruction. This study was conducted in areas of Zagros forest in
Kermanshah province that were included in the implementation of the
protection plan, including Sorkhak and Tappeh Goleh in Islamabad and
Qeshlag in Ravansar. The main purpose of this study was to evaluate the
implementation of the forest conservation plan on soil properties.

Materials and Methods: For this purpose, composite soil samples were
collected by random-systematic method from the mentioned area and their
respective control area, and their physical, chemical, and biological
properties were measured. Soil characteristics in Tappeh Goleh, Sorkhak
and control sites were analyzed by one-way analysis of variance and
Qeshlaq soil characteristics were analyzed by T-test. The soil samples
collected from the forest were air-dried in the laboratory environment and
sieved (2 mm). Then their physical and chemical properties (pH, EC,
bulk density, and soil organic carbon content) were measured. Soil samples
were collected with sterile equipment and sieved through a 4 mm sieve.
Fresh and moist soil was kept at a temperature of 4 °C for soil biological
tests (basal soil respiration, metabolic quotient, and microbial biomass
carbon).

Results: The results showed that no statistically significant changes in soil
EC and pH were observed in all study areas. The amount of organic carbon
in Sorkhak was significantly higher. Among the measured biological
properties of soil, no significant change was observed in organic carbon
mineralization in all study areas. However, microbial biomass carbon and
soil metabolic quotient in Sorkhak were significantly higher than those in
control and Tappeh Goleh areas.

Conclusion: The results of this study showed that the forest protection
plan if properly implemented in the field (Sorkhak area) will be able to
revive some soil quality indicators. The provisions of forest protection
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management and the process of soil regeneration in these forest lands
should be investigated. Among the studied indicators, soil organic carbon
and microbial biomass carbon were among the indicators that responded
well to the correct and complete implementation of the forest protection
plan, and we have witnessed the improvement of these parameters in
managed lands. This suggests that biological soil quality indicators are
more sensitive to responding to land management and respond more
quickly to these changes.
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Table 1. Specifications of the studied areas.
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Figure 1. Geographical location of the study areas.
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Table 4. The results of variance analysis and Student's t-test of soil biological properties.
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Table 5. The results of mean comparisons for soil biological characteristics.

Sl o 2 3 S 03 5 (2 S (A3 Gdas 0p ) Sb> ks e ol
Metabolic Quotient Microbial biomass carbon Organic carbon mineralization Area name
(ug C.g*MBC.day™) (mg/kg) (mg C-CO,/kg soil)
a b a Jals
1.33 880.64 11.66
Control
a b b &S o
1.28 847.62 9.97 i
Tappeh Goleh
S
0.71° 146750 ° 1057 ® -
Sorkhak
T-student T &30
L
1.26° 92362° 11.40° »
Control
139° 868.00 ° 11.84° oL
Qeshlag

Ll As s 0 lecla.ﬂ)z Sol3 pme BV alie g > (glyls ‘_gLAQ:KSl:.an:.AJA):

In each column, means with similar letters don’t have significantly different in probability level of 5%

ehsh Ko 5l Cblis 2 b LS 5 mos Gl
s S JT S ke el St e ailae s
035l 1S g OF Jlb Sl i s
b S5s ool 2oy o 5 3L IS S s S
Llg o K ol apls 3555 5 5 Sk a5
2 s ekd K S 5o S Lle pex
SR Ghle Gl e S s T S e
0350y S S s TS GRIHL S

ALl 0T g 0 5 S
w4 by e (0CO) S gl oy
St gbaaizes QC02) SIpbe ol lls
ol Sldie &S sls OLE e sy bl s
35S Sulsme ssbay S dibn o el
Lol dals 5 alS 45 adlais 3 exls opl Sl
dals 5 OIS adele 5y S ple o o Sldis 3y
(0 58 ladsds) cusll gl gme DDl O
Comar iall Sl St s jasls ol rals
SIS 35 Fote M5 OLM )

Ll ol S ple oo i 1ol

A K

s ow by @l s S e S
S laaised 09,5 035w S Ll
GS lie &S s Ol ey p 30 Gble s
ssbh SS o ddle s S o5 e 0350w
IS 035y S e Sl 5 e (gols
Gladsd) 35 LOT dals 5 alS 45 aibu 3 St
23 N 035 ey 1S SMEe s (0 5 8
Wl gl pme sl OF Jals 5 AlS 45 bl
e 53 S 5K 005w 1S M
Gl ame sl (bl 51 of aals 5 GO
0350wy S (0 5§ ladsdr) il
e Glay pde 4w fuly o a5 S
Grbe patls Wi SR e glacs
il Glag s 5 ey pde S oL Sl
Sl O Sl b asy (0 5T4) Wil sl
S NS s b AL il
RIS VAR P R PR S G W G P
dalp s 1y halS Ly a0 S e3 5l
S S Olg e ol ml e eyt NCADIFILY



Oy 5 (581 s05m | e o 515 SIS 1 il 25k 512l T L))

ol ) e ol 33 S Jol S Olgswn
Lzl Baas 1) Lol b a5 s Ss
Gl Clel & aslgr 4 o dns o LSS
oS S patle el LSt slees
gl B 5 80) sl 5SS g3l Ygane
S S wilaie 3 aS dy e w s el
o S 3 cbls 2k gble s 4 oo
s S il el okel 53 Ll 4 g fasls
N ols Glz & Ghle 4 o S s 26
T ol S A8 w5 (dals GbLe) e
St ol eris oly ol s el Ol
dals bl St s s gow 3l s a8 S &g
G pls SN pas 3555 5 el Hae s 0 S 45
SUSL e S e L) gl ks S
Al ol pda s Olal Sl iy (pl S5
FOWPSA|
S pagis Gl 4 by mls i paseds U
S 5 amlie sl 558 bzl 5l S 0l pon
Ol (sl Jats sla S35 5l eslizal b Laoy S
sl @ Gl S aidhn S glad gad &S s
S s ol ol ods KB o 4 bl
VS S P LRt VYU S T IS TS W
dals 5 S pw adlene St gadd 5ol o (5l oo
awr 3 S L 3L Iy ads edalie S 45 5 0
Ukl]aiwdﬂ‘dSMoJ@umvﬁ)wu;}J
woam g bl ol I dals 5 S 45 5l go s
aan LBl dals 5 a8 ag o (ool Sl as ]
Sladi s S 545 o sdalice Il 355 b S5
Comdsn porer Sl 3P oer 4 Lol Sbt
5 L5 Of dals 5 GOLE3 ailae St glad e
ol s eae Soop e sl Sl ses Glas e 4
a1 ik g ool S cl ol sdasolis
Lol sl Sole 4 s Llodld SS& o550
(Y JS8) Ll s

et S sl oo il bosyls S aelusls
Sl i b JI g 5 alas
Sydie ol SbE s edd dae Ol 5,
2l el e b Sl ol ass mbs
el S plie g o 2t lE I

b el i alS oS d el a
S edasplis &;'-ﬂ abne S s &._thn
O oS Camer oS 5 St Ll s Oa
55 Saasl bl 5 oS i Sl boacd
Ll il Sl oo, el Jllie St
2 () L 5 el Shash il (E0)
CA s e S Sl b e
sl Al boas sl ol uK"' p 3
Sl i s Kxr Sl b2 Sk A
e ORI SIpke s arls Lol
3 Sk GislaS ) s O ks oS, sba
S Sk i 2 K o 5 edds 58 K
# o bptasn all (8Y) sp ek sl K
RI) Jio— . ):SU skasOLil 4S54l 54
serle e 5 Sl s S S, K
3 SN Sy S @b ol Spke s
S s OLas Ol sl K 55 (Y1) OLs
25 e GRIP L Saoe S slaes 5
My s SUple o parls Jlie JSr
Mor Glers 3 e ol s S
Sl 4 arg b UET) 2 Sslo S S
65 5 A bl S el s ol Rasn
i a sy bl 68 (oys A Sl i) G
2ol SRk e s 45 p8 &S A e
U5 5 ol anils LS L3l bl ol las
Sple o, Latls ldie Oluxs S cuS
sk bl (gla sS85 5 5 tbeos 5t
(88 5 8F) Gl 0340 St s



VLY ) b)w AY 0,92 4)|.A.llg: ..\“.J’?"Slé A.qg.)g‘.\.o 4.1;.»»

10 s
[ e
+ Ll
A s
bl
O omis
5 QO Group Certroid
e ", e L-.i‘\
i 0 1
. g Yo i o, |
\ &
£ Py o [ e T,
LY , ‘Iﬁ" PP | o
2 03 BV - .
o :3 0 R \ o
g" S PN . e
- i . e
e i #’bm_\g i
[} ~L~+ \._ "él'+ ;
e
5] )
<109
T T T T T
-10 5 o H3 10
1 o\ﬂ,&

Component 1

A G g ekd G MK ble asii LT -Y S
Figure 2. Discriminant analysis of protected and non-protected areas.
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