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Figure 1. Overview of the studied areas: Decline plot: right side, Control plot: left side
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Table 1. Characteristics of plots in Kohgiluyeh and Boyerahmad

Ojng‘)wJ mw 43545 askd Olasio
Sarab-Taveh Sisakht Specifications of sample plot
555618 537539 oy axkd 55 0 oLl a Jobo
The longitude of the center of the sample plot
3382030 3417816 (e a0 gldliz Oy
The latitude of the center of the sample plot
1900 2260 by gl 51 )]
The height above sea level
671.8 627.8 e Al goere
Total annual precipitation
15.1 14.1 wlele slos Silee

Average monthly temperature
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Table 2. Scoring to the studied characteristics based on the Lada method

S o asls EESOCPAR TS pxie 32 (55
Soil indicators Scoring method The weight of each parameter
S S slagasls e 52 5o

Quality indicators of Soil The weight of each parameter

N SR PLL AR

x3
The effect of cultivation and plowing 5ol Score:
S sbab s 55 Good (2) x3
Distribution of soil grains bviis A 0
. i s Average
Peeling of the soil iers Weak (0)
SE slap S o0 <2
The presence of earthworms
44y, slass Number of roots x3
;Lo Score:
S oS slaasls <y Good (2)
Quantitative indicators of soil Lsgie Average (1)
cas Weak (0)

ol e S sylal g Sassty,

x 1.5
Dispersion and stability of soil in water

4ol pH skl o999 No score 559 9% No weight
LSl 5 icaie b S e
Positive: Other soils Negative: Sandy soil
ol S5 &y Fast (2) &y Fast (0) X3
Water penetration Ligie Average (1) Ligie Average (1)
ai.al Slow (0) ai.al Slow (2)
1 2,5 Organic carbon x2
oSl ol EC x 3
ljliel g902xe Total scores Visual characteristics of soil S (¢ pay sla 559
<7 axs Weak
7-14 Lgie Average
15-22 —s> Good
Slilel ggome p93 5 Jsl Jol e skl ggome
Total scores The total scores of the first and second stage
<14 axs Weak
28-14 Lgie Average
48-28 <9 Good
Slilel ggome p9> 9 Jol J>lre sliel ggemme
Total scores The total scores of the first and second stage
<14 xs Weak
28-14 Lgie Average
48-28 oy Good
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Table 3. Description of the soil profile of the decline sample plot in the northern slope
T &4
Description  Horizon

olezle (Loam) lwgie S b (10YR 5/6) 0,5 50,8 4 blaie sloged sb e > 0 S K, e cilote -+
et s B sl cwl chan pa b e Al o g Cin S Ay Olyd kgl e Sl G 4 oS as sl
10 SO S colas g VIA aapnl (clbls ) 0 K axly deye VOl s cconl lawgie Jlade 4 5y g 290 slrads,

ol oly 5 zlae 505 38 L B3 cpl Jold ol jie s j g
0-30 cm, the color of the soil in the wet state is dark brown- red (10YR 5/6), the texture of the soil is medium
(Loam), weak granular structure that breaks into small pieces, the stability of the particles in the dry state is firm
and in the wet state is firm. It has fine pores and medium amount of very small roots. It has small porosity and

very small to medium size roots. More than 15% of the unit had fine gravel. pH=7.8, EC=0.5 ds/m. Distance
between this horizon and the lower horizon is clear and wavy.

Ohd gyl (glosgs leasle (Loam) lbwgie Sl (10YR 5/8) (sloged g o cll> 1o S 5, ¢ e il £O-Y0
Aoy gy ke Slhias sl Lclls o5 K § S w0 00l oo Cnl G 102 Ggb e Cls 0 g i Sl > o

ROW B PRVENCONE SITIY.Y S VLU FOWRVPRTTL WPCERVOW BRIVING ¢ IRV s [N ESCHV P SRV VRPN Ck
35-65 cm, the color of the soil in the wet state is brown (10YR 5/8), the texture of the soil is medium (Loam),
massive structure, the stability of the particles in the dry state is firm and in the wet state is firm. More than 50%
of the unit had fine gravel. It has fine pores and medium amount of very small roots. pH=7.9, EC=0.55 ds/m.

Slod ol jo dall &gai axlad S #y00 g i3 =T Joux

Table 4. Description of the soil profile of the control sample plot in the northern slope

T &4
Description Horizon

Clay ) s Cowidy S 8l (7.5YR 5/4) 0,5 50,8 4 hleie loged cob e 2l o0 S K, e lu¥d--
A 0 g Ch L Ss a0 Ol ghlal e e alSls lawgie 4 a5 (568 JloaleS oSe laisls (Loam
Ol o cdly 5y o5 S axly a0 B 5l jieS lawgie Hlade 45 3y g 290 slodly, 9 1, z,8 9 M )b firme b e
Jold o ol jie p Gudesjgws T SO S Colan o VIV aspapnl ol sdslive Siwdiss oS g sguom oS 5 g 5,0 38

sl @2ly 5 gloe ny S G ol
0-35 cm, the color of the soil in the wet state is dark brown- red (7.5YR 5/4), the texture of the soil is
relatively heavy (Clay Loam), the strong cornered cube structure that breaks into a medium piece, the stability
of the particles in the dry state is very firm and in the wet state is firm. It has fine pores and medium amount
of very small roots. Less than 5% of the unit had fine gravel. In this horizon, limited seams and cracks and a
little slate were observed. pH=7.7, EC=0.4 ds/m. Distance between this horizon and the lower horizon is clear
and wavy.

AB

oS oozl (Silty Clay) i S cil (7.5YR 5/6) 0,05 slosgd wsbye <l o Sb K5, ¢y ciles $O-TO
el firmee Cob o cll> jo g i L S Sl 0 OIS )l e se Sl Jawgie 4 a5 5 b5l L loaied
2 oo s 1T (S Sl Colan 5 VAL anawl ol ooy Vo hls (o8 Jlade a4 oge &y g 5, shews sloe i )l
e Bkl
35-65 cm, the color of the soil in the wet state is dark brown (7.5YR 5/6), the texture of the soil is heavy (Silty
Clay), a large-sized cornered cube structure that breaks into a medium pieces, the stability of the particles in

the dry state is very firm and in the wet state is firm. It has fine pores and small amount of very small roots.
CaCo3=10%, pH=7.85, EC=0.4 ds/m.

«(Silty Clay) X S b (7.5YR 5/8) 50,8 4 boloio 0,05 (sloged wsb o > jo S K e il VY- -F0
b jo g can (L Sis alls o Ol golal s e 4SS hawgie 4 a5 S5 b3l b jloaieS oS Sl
oo 381l 0 &5 (ladS, wo ) VO sgax sl lawgie Jlade 4 pge Al gy slees Slhas gl .l firmee Cobs ye

65-110 cm, the color of the soil in the wet state is dark reddish brown (7.5YR 5/8), the texture of the soil is
heavy (Clay Silty), a large-sized cornered cube structure (r,d) that breaks into a medium pieces, the stability of

the particles in the dry state is very firm and in the wet state is firm. It has fine pores and medium amount of
very small roots. Chalk streaks =about 15%, pH=7.8, EC=0.4 dS/m.

Byl 18 05 K § S doy0 Ve 5l G o b sl (g9, 381
This horizon is located on a layer with a volume of more than 70% of stones and gravel.




dalyg 5 aslSeS sz jo Sl bel Jlgs 5l s slaosss S oliardsSised Sloogas )y VPO

Dol dalb g Jlg; slwodsi ;> Jo—oxe oo SL obowd 9 (o sl SRy @l
5 O pawlly oamlS” Ly S g iils (g ls s yebao Jlgy g aals glacsy gl S cél

bl oaSas g ol (150 26 25 50 Jolo mendS Sd Gt (e (s09 9 ) A (Folite
Goe L LI Iy assly las o g YS! 1] dged dalad 5 aS 0l cnalin oren (O Jguz)
039 = oo psie den S o ilo YeFe g Voo 5 o L0 S n (S Gas 90 2 50 (lg;
O] Jj.L?:.c (02 a0 g .@.HJS ‘LSJQLIQ uaya.?u RRIRY S9>9 )‘Q@M OO ‘5:‘).1‘ b}l} ow
039 «dloe Jales 51 ) Cizmen oAl o s sla Sy am azgi b bl &2 @S elal

S Gae 9, wali g Jlg; 5l e sloosys Sl sk sasSis 5wl o550 2l 5 50 S il -0 Jyor

Table 5. Soil texture under healthy and declined Q. brantii trees in the affected by decline and control stands in
two soil depths

S cab O oy Clew doy oy do ) (oo g5lw) (os Sl
Soil texture Sand (%) Silt (%) Clay (%) Depth (cm) Treatment
ISR
lay -1 . . i b &350 =l
=9 clay —loam 41.04 28 30.96 0-30 Decline plot-healthy tree
Lo e o -Jls)
lay —I . . . - el o) 9
ey clay —loam 47.6 2544 26.96 30-60 Decline plot-healthy tree
bASES L0 7J| 3
clay —loam 37.04 28 34.96 0-30 2T
sops) clay Decline plot-declined tree
LSS L0 7J| 3
clay —loam 39.04 28 32.96 30-60 - Y
s clay Decline plot-declined tree
Lo ooy —oals
cla 20.32 36 43.68 0-30 b =2,
= € Control plot -healthy tree
o, clay 216 28.72 49.68 30-60 pll 233 —aals

Control plot -healthy tree

Slpl sk vals g Jls; 5l Slie sloosss 1o S aliard 5 (Sod slaShy a8,bss (uib)ly &35 @lbs -7 Joor
Table 6. The results of two-way variance analysis of physical and chemical soil characteristics of in the affected
by decline and control stands of Q. brantii

Yoot Y. & 1a: 1l ‘L\A S w
Jelge Jolss "5 ".de»ﬁ oSt gl ot 5Js))fu«5 0343
Interaction of e healthy and declined 2 . -
o Depth 0-30 & calthy ane S A ffected by decline S sla S
factors trees : 7~
30-60 cm and control stands Soil characteristics
Solome  Fojlel &l sxe F o)Ll Sl Folel (5o sne F oLl
Pvalue Fvalue Pvalue Fvalue Pvalue Fvalue Pvalue Fvalue
0.04* 4.19 0.71ns 1.84 0.14ns 2.18 0.005* 8.29 2L e .. 059
Bulk density
0.002%** 10.33 0.00** 75.81 0.14ns 2.2 0.34m 0.92 PH auo!
0.210s 1.58 0.007%%* 7.66 0.85m 0.32 0.002%* 10.33 EC S sl colas
0.15" 2.08 0.00** 30.79 0.03* 4.66 0.00** 14.35 v oles
Calcmm carbonate
0.36" 0.82 0.00%* 24.74 0.48ns 0.48 0.11ms 2.65 ‘-”'N. g
Organic carbon
017" 192 0.00%* 20580 053 038  0.003**  9.54 IS 0395
Total nitrogen
0.00 38.34 0.00 53.1 0.00 24.56 0.00 115.01 )
Exchangeable potassium
0.170 1.92 0.00%* 46.86 0.15m 2.07 0.11m 2.61 iz BB s
Available phosphorus
0.00** 25.51 0.39ns 0.72 0.00** 14.93 0.170s 1.58 . Jsles o .
Dissolved calcium
0.00%*  7.98 0.83m 0.04 0.05m 0.41 0.00%*  5.19 Jsle e

Dissolved magnesium

osre e ™ o, 0 laebl mhaw j0 gl s T o0 1 Gliebl mhaw o (gl See™
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Abstract

Introduction: Oak decline in Zagros has been evaluated from different aspects and this event is the most
important challenge for Zagros forest ecosystems in the last decade. Several factors cause decline, among the
most important of which we can mention climatic factors and human interventions, which provide the basis for a
decline in these trees and lead to changes in soil characteristics which is one of the most important bases of
ecosystems. In this study, an attempt was made to set up and implement a standard framework related to this
issue in Zagros forests using standard methods in global soil monitoring in arid and semi-arid regions.

Material and Methods: Two sites were determined in the northern slope of Sisakht and Sarab-Taveh in
Kohgiluyeh and Boyer Ahmad provinces. The species of Quercus brantii Lindl., in the affected by decline stand
five healthy and five declined trees, and in the control stand five healthy trees were selected. A profile was dug
in each sample plot and on the south side and under a canopy of each tree a composite sample was prepared from
two soil depths of 0-30 and 30-60 cm. The soil samples were then taken to laboratory to measure physical and
chemical characteristics.

Results: The amount of clay particles in the control sample was greater than in the degraded sample (46.68%
and 31.46%, respectively), and the soil textures for the control and degraded samples were clay and loam-clay,
respectively. According to the results on the north slope in Zagros forest, soil values such as electrical
conductivity parameters (0.58 ds/m), available phosphorus, and exchangeable potassium (20 and 820 ppm
respectively) and Caco3 (37.34%) increased significantly in the affected by decline stand and dissolved calcium
and magnesium (16.84 and 23 ppm, respectively) organic carbon and total nitrogen (2.7 and 0.27% respectively)
were higher in control stand. Also, in the affected by decline stand, the amount of organic carbon, exchangeable
potassium, and total nitrogen in the soil at the depth of 30-60 cm was higher than at the depth of 0-30 cm. But, in
the control stand and at a depth of 0-30 cm, it was significantly more than at a depth of 30-60 cm. Finally, based
on the standard scoring table by the LADA method, the visual characteristics of the two affected by decline stand
and control were in good condition, and according to the laboratory scores, they were in an average condition.
Conclusion: In the control sample, more moisture and nutrients can be retained in the soil with a clay texture. In
addition, the input of forest litter into the soil is lower in the degraded plots and, as a result, most of the measured
physical and chemical parameters of the soil, especially in the first depth, were lower compared to the healthy
stand. In general, in the affected by decline and control stands of Q.brantii in the northern slope of the Zagros
forests, Kohgiluyeh and Boyer Ahmad, were in good condition.

Keywords: Declined and healthy tree, LADA method, Soil nutrient elements, Soil profile, Zagros.
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