[ Downloaded from ifej.sanru.ac.ir on 2025-12-02 ]

[ DOI: 10.61186/ife].2024.570

atural Ecology of Iranian Forests, Vol. 13, Issue 1,2025 p: 26-42

Research Paper

The Effects of Forest Degradation and Land Use Change on the Physical,
Chemical, and Respiration Characteristics of Soils in the Semi-Arid
Mountain Ecosystems of Kojur, Mazandaran Province

Yahya Kooch! "', Zahra Mohmedi Kartalaei’, Mojtaba Amiri’, Mehrdad Zarafshar?,
Saeid Shabani® and Majid Mohammady®

1 -Associate Professor, Faculty of Natural Resources & Marine Sciences, Tarbiat Modares University, Noor, Iran,

(Corresponding author: yahya.kooch@modares.ac.ir)
2- Ph. D., Faculty of Natural Resources & Marine Sciences, Tarbiat Modares University, Noor, Iran
3- Associate Professor, Faculty of Natural Resources, Semnan University, Semnan, Iran
4- Associate Professor, Department of Forestry and Wood Technology, Faculty of Technology, Linnaeus University,
Vixjo, Sweden
5- Research Assistant, Research Department of Natural Resources, Golestan Agricultural and Natural Resources
Research and Education Center, AREEO, Gorgan, Iran
6- Associate Professor, Faculty of Natural Resources, Semnan University, Semnan, Iran

Received:19 September, 2024 Revised: 12 November, 2024 Accepted: 20 December, 2024

Extended Abstract

Background: In dry ecosystems, especially in arid and semi-arid regions, which are fragile and
vulnerable ecosystems, forest destruction and land use change are considered one of the most
important factors affecting the variability of soil characteristics. In this regard, soil respiration, as
the main carbon control process in underground processes, is correlated with soil microbial
activity, availability of different substrates, soil nutrient content, root dynamics, soil temperature,
and moisture, and is considered a good indicator to estimate the productivity of ecosystems. The
long-term consequences of land degradation, soil properties, and microbial respiration, which
significantly affect global carbon dioxide emissions, are not fully understood. Thus, this study
aimed to investigate the effects of forest destruction and land use change on the physical,
chemical, and respiration properties of soils in semi-arid mountain ecosystems.

Methods: The current investigation was conducted in the mountainous area of Mikhsaz, Kajur
village, which is a part of the Nowshahr City region situated in Mazandaran Province, Northern
Iran. The altitude ranges from 1600 to 1700 meters above sea level, with a slope gradient of 10-
20%. The area experiences an annual precipitation of 365 mm and a mean annual temperature of
11°C. Soils are clay loam and are classified under the Alfisoils order according to the Soil
Taxonomy (United States Department of Agriculture, 2014). The examined region has the
potential for forests (including Carpinus orientalis Mill. and Quercus macranthera F&M.) and
rangelands (including Artemisia aucheri Boiss. and Astragalus podolobus Boiss. & Hohen). The
study area was predominantly covered with forests, but it has been transformed into three distinct
uses, forest, forest-woodland, and rangeland due to human activities during the last 30 years. In
each of the studied uses (forest, woodland, and rangeland), four sample plots with an area of four
hectares (200 x 200 meters) were considered at a distance of 4-6 km from each other. The selected
areas were similar in terms of bedrock (dolomite limestone), physiography (average height of
1650 meters above sea level, the slope of the area between 10 and 15%, and the dominant
geographical direction northward), climatic conditions (cold mountains), and management
conditions (without human intervention, fertilization, and livestock grazing). The soil was
sampled (in an area of 30 x 30 cm from two depths of 0-15 and 15-30 cm) from four corners and
the center of each of the sample pieces in summer. In total, five samples were collected in each
sample plot, and a total of 20 soil samples were collected from each depth of 0-15 and 15-30 cm
in each land cover. To investigate the difference or non-difference of the values of the studied
characteristics in the studied habitats, a split-plot design was used for physical and chemical
characteristics, and the one-way analysis of variance (ANOVA) was used for biological
characteristics with SPSS version 20 software. To determine the relationship between vegetation
and soil respiration, graphs were drawn using Excel software.

Results: Examining the changes in the physical and chemical characteristics of the soil showed
significant differences in the characteristics of micro-aggregate, macro-aggregate, soil stability,
weighted mean diameter of soil aggregates, carbon in micro-aggregate, carbon in macro-
aggregate, the ratio of carbon in micro to macro-aggregate, nitrogen in micro-aggregate, nitrogen
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macro-aggregate, dissolved organic carbon, dissolved organic nitrogen, and dissolved organic
matter among three land uses. Moreover, micro-aggregate, macro-aggregate, weighted mean
diameter of soil aggregates, carbon in micro-aggregate, carbon in macro-aggregate, nitrogen in
micro-aggregate, nitrogen in macro-aggregate, the ratio of nitrogen in micro to macro soil, and
dissolved organic matter, carbon and nitrogen showed significant differences in the two soil
depths. The results of the changes in soil elements in relation to soil carbon and nitrogen
characteristics in three uses of forest, woodland, and rangelands showed that nitrogen in micro-
aggregate (0.13, 0.09, 0.05 %), nitrogen in macro-aggregate (0.32, 0.16, 0.08 %), dissolved
organic carbon (52.16, 38.05, and 18.41 g kg™), and dissolved organic nitrogen (27.23, 17.85, and
12.9 g kg!) showed significant differences (p < 0.05) between the three uses in the first soil depth.
The results of soil microbial characteristics showed that the substrate-induced respiration in all
the treatments used in forest land use was significantly (p < 0.05) higher than the other two land
covers.

Conclusion: The findings of this study indicate that the physical, chemical, and biological soil
properties are influenced by above-ground vegetation, particularly in the topsoil layer. Therefore,
the removal of vegetation can lead to significant deterioration of soil properties in semi-arid
regions. Considering that the soil in semi-arid areas is highly susceptible to destruction, the
reduction and destruction of vegetation play an important role in intensifying these effects and
influencing the provision of ecosystem services in such areas. Furthermore, the relationship
between soil respiration and carbon dioxide emissions is intrinsically linked to climate change.
The results of this research also emphasize that the conversion of forest areas to other ecosystems
has led to changes in the carbon and nitrogen cycle and soil microbial respiration. The results of
this research can contribute to the development of sustainable management and restoration
programs for degraded areas in similar climates because the high quality of the soil of these forests
indicates the high potential of woody vegetation (especially Carpinus orientalis Mill. and
Quercus macranthera F&M.) for soil protection and biodiversity. These findings can be the basis
for designing educational programs for local communities to preserve natural ecosystems by
preventing land use changes and rehabilitating degraded areas. In general, these studies can help
improve environmental, economic, and social conditions in different regions. Finally, this study
emphasizes the urgent need to use sustainable management practices to prevent further
degradation and promote the implementation of restoration techniques in degraded forests.

Keywords: Aggregate Stability, Forest, Land Use Change, Soil Properties, Substrate Induced
Respiration
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Figure 1. The location of the studied area in the north of Iran, Mazandaran Province (a), showing sample plots in the
area (b) and the sampling plan for each studied habitat (c).
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1- Generalized Linear Model
2- Analysis of Variance
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Table 1. Analysis of variance for soil’s physical and chemical characteristics in different studied land uses (forest,
woodland, and rangeland) and soil depths (0-15 and 15-30 cm)

Bos X (2S5 by Gos PLS Ly (Sources) gl
Land cover x Depth Depth Land cover i

2 1 2 (df) cool3l anys

0.27" 27.68" 8.30™ (Micro-aggregate) 4il.S139,So

0.82m 38.05™ 15.56™ (Macro-aggregate) «lassg,Slo

0.00™ 1.29™ 0.72" (Micro/ Macro-aggreg) g,Slo 4y 5,540 &S5 Cous

0.00™ 0.76™ 44.74™ (Aggregate stability) &l )\l

0.44 10.05™ 8.16" (Weighted Mean Diameter of Soil Aggregates) 4S5 ¢,k S35 (xike

1.35™ 4.09" 10.90" (C in Micro-aggregate) 4lasbg,So0 55 )8

0.11m 10.71™" 7.82% (C in Macro-aggregate) las'5.g,Slo ;5 oy,

0.36™ 2.65™ 6.53" (C in Micro/ Macro-aggregate) &liS1 g,Slo &y 5,540 3 (32,5 Cons

0.81m 5.42" 13.75™ (N in Micro-aggregate) &S5 4,Sue 53 (45955

5.64M 23.67 16.95* (N in Macro-aggregate) 4l.S'5.9,Slo )5 \59 5

1.18™ 3.88" 2.49™ (N in Micro/ Macro-aggregate) 4115 9,5l 4y 5,500 )3 ()59 Camss

6.79™ 0.32m 347 (C/N in Micro-aggregate) a5las'5-,Suo 53 59y 4 (pyS Couass

0.43" 0.65" 427 (C/N in Macro-aggregate) &liSB5,Slo 13 (5555 4 (32,5 Cams

0.16" 11.36™ 46.51" (Dissolved organic matter) Jglxo  JI o3lo

4.16" 38.22" 27.63" (Dissolved organic N) Jgloxe JI 59,25

0.93" 34.05™ 73.46" (Dissolved organic C) Joloo JT o8
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Table 2. Means (+ standard error) of physical and chemical characteristics of the soil in the main effects of different

studied land uses (forest, woodland, and rangeland) and soil depths (0-15 and 15-30 cm)

YN0 Ges VO—+ Ges
SB el SB gy ol S sl Prde @y SR> sl Sk gl Shs
15-30 cm soil 0-15 cm soil Rangeland Woodland Forest Soil properties
depth depth

20.48 +2.15b 35.61 £2.39a  21.62+2.27b 26.72 +2.95b 35.79£3.37a
10.48 = 0.88b 19.43+1.37a  10.55+1.05b 14.00 = 1.30b 20.33 +1.8%a

(Micro-aggregate) (ao ) 415 g, Seo
(Macro-aggregate) (do3) alisg,Sle

0.74 +0.07a 0.74+0.11a 0.62 £ 0.07a 0.70 + 0.06a 0.90+0.18a (Micro/ Macro-aggregate) g,Slo 4 9,Su0 4S5 s
59.86 + 1.79a 58.12+2.14a  49.15+2.16¢ 56.18 +2.05b 71.64 + 1.46a (Aggregate stability) (ao)s) Slss glul

+ + + + + (10y3) GSE (gl 355 Sl
0.22 £ 0.02b 0.31 +£0.02a 0.21 £ 0.02b 0.25+0.03b 0.35+0.03a Weighted Mean Diameter of Soil Aggregates
0.79 £ 0.09b 1.04+0.11a 1.01 +0.18b 2.05+0.21a 1.96 + 0.26a (C in Micro-aggregate) (o)) aliS18 g,Suo 43 13255
1.29 £ 0.14b 2.07+0.21a 0.63 + 0.08b 0.79 +0.13a 1.32+0.13a (C in Macro-aggregate) (io,d) alasBg,Slo )5 op)S

C in Micro/ Macro-) &l )5l 4 9,See 13 (32)S o
436+ 1.0la 7.90 + 2.16a 5.15+2.05b 11.36 £2.77a 1.88 +0.32b (aggregate
C in Micro/ Macro-aggregate

0.06 = 0.00b 0.09 + 0.00a 0.04 + 0.00b 0.08 + 0.00a 0.11+0.01a (N in Micro-aggregate) alaSk-,Suo )3 59y
0.08 £0.01b 0.19 +0.02a 0.06 +0.01c 0.13+0.01b 0.22 +0.03a (N in Macro-aggregate) 4181598k ;> ()39 55
1.844£023b  2.60+£0.30a  2.00+£029  1.85+0.28a 2.82+0.41a WS 5 5Le 4 95500 )3 (13955 Capd

N in Micro/ Macro-aggregate

21.43+33la 19.51 +1.66a  25.97 +3.83b 15.15 + 1.82ab 20.30 +3.42a Sy S » ‘:’55).:”; 4 S G
C/N in Micro-aggregate

A5l 3 59555 & (2 e
C/N in Macro-aggregate

(Dissolved organic C) (p,55kS y £,5) Jsle J cyS
(Dissolved organic N) (o,55L5 » p.5) Jsle J1 55555
(Dissolved organic matter) (p,55kS 5 p,5) Jslo J o0lo

19.38 +2.87a 16.66 +1.75a  22.17 + 4.20b 20.80 + 2.06a 11.09 + 1.41a

26.58 +3.20b 36.54+2.73a 1395+ 1.26¢ 31.88+3.11b 48.84 +3.90a
9.11 £ 0.86b 18.03 + 1.62a 7.13£0.61c 1333+ 1.18b 2.025+2.29a
35.70 +3.58b 54.57+3.83a  21.09+1.69¢ 4522 +3.64b 69.10 + 4.86a
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Table 3. Means ( = standard error) of physical and chemical characteristics of the soil in the interaction effects of

studied land uses x soil depths

X Sy sl

X Sy g p)lS Bos X e gy X prde g0 X e gp) X [Six g)S
oAb Gos D=+ Ges & o sl 10+ D=+ Gos ¥oo10 Gos e s )
SB getls (B gl (Sl Sk gpels SB el S g yin 5l SE sl Sy
Rangeland x15-  Rangeland x 0- Woodland x15- Woodland x Forest x 15-30 0-15 X’Fw ¢ Soil properties
30 cm soil 15 cm soil 30 cm 0-15 cm soil cm - i (;)resh
depth) depth soil depth depth soil depth cm soil dept

155022732 27.75+3.15a 1885+2.87a  3460+4.60a  27.15+491a  44.15+3.85a (02) £1SLg 5o
Micro-aggregate
72040862 13.9043.76 a 955+055a  1845+221a  1470+2.19a  2595+2.06a (10,3) bS5 Lo
Macro-aggregate
06840122 0.57+0.05a 0.72£0.09a 068+003a  082+0.17a 0.98+0.01 a 55k 4 9,50 A s
Micro/ Macro-aggregate
50.16£240a  48.14+3.66a  5699+2.62a  5537+321a  7243+188a  70.85+227a [103) 451 5l
Aggregate stability
(30)9) 4l (g)d 559 (1Ske
01740032 0.25+0.02a 0210052 028+003a  0.28+005a 0424003 a Weighted Mean Diameter of
Soil Aggregates
148+0.11a 0.75£0.13a 242+0.114a 106£032a  230+0.16a 133£0.20a (10p3) S 5500 3 038
C in Micro-aggregate
0.55=0.15a 148 £0.29 a 1.68£0.17a 242£037a  1.63£030a 230043 a (o) w55 S1o > )8
C in Macro-aggregate
295193 a 735+£361a 874+£204a  13.98+516a  139£033a 23740550 B sl d oS o oS s
C in Micro/ Macro-aggregate
0.04=0.00a 0.05=0.00a 0.07£0.01a 0.09£00la  0.08=0.02a 013001 a SIS 5800 2 00
N in Micro-aggregate
0.040.01a 0.08=0.01 a 0.10£0.03 a 0.16£0.03a  0.11=£0.05a 0.32+0.054a ALg,8ke 5 0395t
N in Macro-aggregate
95l & 9)Se )3 ()98 S
1.69+0.41 a 231£0.01a 1.80=0.44 a 191£0.03a  205£038a 3.58=0.054a Sl
N in Micro/ Macro-aggregate
26.14+680a  2580+3.76a 896+2.18a  2134£223a  29204621a 11401062  “PSE50 0 0 & oS Cund
C/N in Micro-aggregate
21314742a  23.04+415a  2325+362a  1836+195a  13.594239a 858+ 136a  CSEaSL ) 0 & 0nF Cund
C/N in Macro—aggr?gate
9.51+0.87a 1841+1.92a 25.72+4.95a 38.05+335a  44.52+6.16a 52.16+4.75a (p55S 2 p5) Jobre I 08
Dissolved organic C
5.25+0.56d 9.12 +0.92cd 881+ 1.04cd  17.85£1.59  1328+197bc  27.23%3.54a (05945 3 £.5) Jsbre I 05955
Dissolved organic N
1476=1.04a  2742+256a  3454£507a  5590+408a 57.81£66la  8039+632a (PSS 2 25) Jsbre Jl eole

Dissolved organic matter
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Figure 2. Mean (+ standard error) soil microbial respiration in different land uses (forest, woodland, and rangeland)


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

Yo

@ o2
2 018
35 o6
;L\VRE 0/14
bk~
=oFo 012
ﬁ: 0/1
FE7, 0008
. 358 006
S ’)"QU
a\\/:g El 0/04
g <27 0/02
| ;\&é 0
i
()  0/09
L 0/08
S oo
E
37 0/06
{wg  o0s
X E
?329 0/04
2225 003
2 327
;\v’iéc’“ 0/02
£ 5s 001
= Ré
C,g 0
) 0/6
2 0/5
~ E
233
5{5 % 0/4
\\,1‘>—1
X EED
%92z 03
§ ?E?
> 4ED op
2 %29
g NEE
LTI
T

(B0 9 yomdio g yo ( JSiz) cilizeo slas )5 > SB 029)Su0 i (Jhne

Fvalue:0.72
Sig: 0.03
P g g0
F orest Woodland Rangeland
G E5
Land use
4 Fvalue:0.69
Sig: 0.00
b
ES
C
S Pdee 50 &
Forest ~Woodland Rangeland
sl &y
Land use
a
Fvalue:1.52
Sig: 0.00
b
C
S e &5 0 &
Forest Woodland Rangeland

b ey
Land use

oo dmo 5 Shad e LBl 0l 00 g el i (M) (G300 2j @sS o

()

L-ascorbic acid L a5l i
(95 0 p5 3 oS weSl g8 05 (o)

substrate-induced respiration with L-ascorbic

(o)

o

o

o

=}

g

E
=
jao
R &
e Q
"i)\\/:::
I
g =
jiEA
d 1S
TwEd
g MET
ER
o &
=]
= nk
9

5 N o
= 18
A
- .8
:

o

2

<

£

2

=

Z

~
(o
N~

CO2 g''day ™)

Uric acid b a5l s

(595 9 25 0 oS samST 60 0 5 (L)

substrate-induced respiration with Uric acid (mg

acid (mg CO2 g''day ™)

0/4

0/3

5

0/3

0/2

5

0/2

0/1

5

0/1
0/05

0/45
0/4
0/35
0/3
0/25
0/2
0/15
0/1
0/05

12

0/8

0/6

0/4

0/2

0

Sl lSilopg > SB il 5 alerd (S5 G Sh 2 oSl o i 9 SR s Syl

a
Fvalue:2.15
Sig: 0.02
X e & 50
Forest ~ Woodland Rangeland
39 &y
Land use
a Fvalue:2.02
Sig: 0.02
b
= c
Ew
= s &5 50 Er
Forest Woodland  Rangeland
S &y
Land use
a Fvalue:0
a 81
_I_ Sig: 0.03
b
S P & 50 S
Forest Woodland Rangeland
sl &y
Land use

oLzl 3) o Soles Y S5

Figure 2. Mean (+ standard error) soil microbial respiration in different land uses (forest, woodland, and rangeland)


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

oo dme 5 (Sl dam L85 0l 00 g el (ime ( (2M)S oo 2] gsS (m

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

VEE /) o)l [amdzem Jlo ol o JSin wlidps:

0745 0/45

a . a Fvalue:1.69
Fvalue:1.86 (L)
@ o v 0/4 ,
. Sig: 0.02
2 0/35 b Sig:0.00 © 0/35
& k=
I i ;0 £
h% 0/25 C . \mj 0/25 C
A ;
i ;g 0/2 3 ;;.g_A 0/2
?j 22 015 ‘g ; FERVIE
1057 on bAE L I
2 25 005 2258 00
SN A AN EE
. 2 T 8 e . " “
- i S i gy B - A S e &y B
= Forest Woodland Rangeland N Z Forest ~Woodland Rangeland
3 sl gy 2 5 cu
Land use s &
Land use
077
() 8 a Fvalue:4.01 (<) a Fvalue:
- Sic: 0.00 g 06 2.17
Iz o6 e 32 os :
%)M\'G R b Sig:
;L,@;_AO/S c 3 22 04 0.01
R Rl =]
2 v £80/4 » DB~ ¢
g 5 795508
54,2503 g By
3 2=S0n > 35502
\ ~ 8 £ 2
é zééo/l Eﬁ\\q\-“;’u()/l
© g SRy
ag 0 g O
T£ S oxiege g - g S g Sy
Forest Woodland Rangeland B Forest Woodland Rangeland
S sl gy
Land use Land use
0/7
@) a Fvalue:1.14 (® 0/45 a Fvalue:1.01
0/6 . 8 0/4
Sig: 0.01 : e
2 g léo 0/35 Sig: 0.02
b= 0/5 ~&
33, g 32 0/3 b
2 3 E
jwE 04 b 128 ons —
=) X Y=
Té\ 2 %; 0/3 ? iﬁ%f 02 ¢
s 3 =5 c SO EE 015
v €, 02 o XET
g 3EQ 2.5 o0
S 283 N
gy U Eig  oo0s
5 A% 0 A 0
= § JSir e g5 y0 Sy % Ko e @8 0 &
% Forest Woodland Rangeland 2 Forest Woodland  Rangeland
” Gl ey s 5 ou
Land use e
Land use

(B0 9 yidio @ yo (JSix) iliseo slas )8 13 SB 09y (puilS (lone ol £) (1 Sile =Y IS
Figure 2. Mean (+ standard error) soil microbial respiration in different land uses (forest, woodland, and rangeland)


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

oo domo g (Slad uaw olisly; Jb).p(» ,d),,A M“j%; Shogo I).m)' ‘@95 e

v Sl lSilopg > SB il 5 alerd (S5 G Sh 2 oSl o i 9 SR s Syl
0/25
0/35 a Fvalue:2.24
() a Fvalue:4.76 © a
e 0/3 0/2 Sig: 0.01
jj-g Sig: 0.00 = _I_
%2 0/25 o b
e b & o1
PPN I v.A
= &7 0/2 b Ql) N =
Qv 58 L AES
192° o 2025 o
o "l,a:f g \31 A‘%P
3.0 01 >0 BS 0005
—,‘: 2 g e 3 3 ;'28
& "“2E& 0/05 £ 2Bw
RV I Z2EE o
5% Ji" . . = ’:;:é Jf""’ Pl b’)" b’)"
Z ) e e 8 Forest ~ Woodland Rangeland
Forest Woodlarﬁgd Rangeland 5 .
SR° EP s sl ey
Land use Land use

(50 9 oo &y0 o JRi2) ilisee sais )8 1 SB- (09)See S (Jline olindl £) (:Tlo =Y JS5
Figure 2. Mean (+ standard error) soil microbial respiration in different land uses (forest, woodland, and rangeland)

o35S gladny wimw ¢ JI edle Liul33l (al, 2018
SR > a5k g 950 Rl RV Sl Sl e
D gud
Sl ol Sl oyl Jolbs @l elul
S8 o 1y polhe oy i Galise Bes g0 0 wbS
olidle wlel soly SB cabSe o Ll (SKs
Lynch & Bragg, 1985; Tang et al.,) siwa SB
CoisS s plyieay I b &S (s 5 (2022
Pulido Moncada et al, ) >¢i 0 48,5, 0 Sk
odmd Jlasl Jolge 13l cow aaibS (gl (2015
5 (Six et al., 2004) 5,5 o )5 JI dlge alas | caliso
2 86 L el Copta laogd gy 00 il o
WS oywd ol cud b aisle (S Galie sla S
P s carge SB I onyS lgome 5 S Y (6294
&b dwll (Kooch er al, 2024) Loi (g lub
9 dgud oyt SBowly o Jlasl J«J}c L absSk
Liu ) 84 o0 wgume SB 15 e Jlasl Jole T slge
09y BLS 0355w 53 Colds «plply (e al, 2019
OB3leps 3 pogada ool Glise basp)lS cos
» (Zhang et al, 2004; Liu et al, 2019) JKs
148 35 o 8l basls s gyl o ST slge (sba 395
2338 o0 ASE )b (S5g (1Sl i 4 pie ol
S laaiboSs (MWD) b iy oxSike 4oty
39 o odlatwl LAbSE (g)lul CueS s (glp el
S wyy pa>lé e o (Choudhury et al, 2014)
Zhu ) cusl LS Jad S3e 1 Sbo ;5516 o« SB las b
el Sis wSle yuiw polis «gycpl 5l (et al, 2018
Slgigo s )8 plo @ cond S (60)8 > aasliss
Gldlas ls il JKe SB i g)lul sl
CabSE xeos L SB ladle & wmy o ol
SB J oS dawlgh Sl ol 5 a8 6 0 Sl
g Jll S35, b S 5 o S 385

B T R B S R

S5 S 050 5 e o8 g 2 oS5 S S
Modaberi et al., 2022; Chalise ) 55 Jalgs  Slea pheo
» SB oy (et al, 2019; Eswaran et al., 2019
aoye oS LS gpdee G plgisd (o) o 55 LS
Sl oby ol b e Cunjlaoce
Ol 4 g g cwlas asls " Sk (gpSaen”
ol K plaiea SB o 58 (s> Cucal suimyplis
9 o) sdoly Lg(ud.s SB o5 ol Sl
5 el cuiel p eas Ol Wilgr o aSL )y (golaiil
pladl 5 ds g5 0 yg i ¢l ol D)3 35 8 5Lop g0 oD
Gomiero et ) e oo (> i jl Gl diej (pl 3D (5550
o st ol s iagh cpl 5l Jels @l L(al, 2016
Gl WSy Sl @b S1hg, S ¢ Sod sl Sy
S p AbSE gl (S (60ke 5 AbSE
5 9,50 (yl5ee WLdg )‘.)‘_z):.o MA] gl alS jibe
Copte Sacyld g (oj 5l syl pee b daly > S
(Lipiec & Hakansson, 2000) >4d 0 obj,)l Sk
5 (Wagner et al., 2007) Sloass St Seogn loS 5
BS80S syl AbS1B g Slo s paday
S5l ul).u;u9 Cagby Gl oy Conl (Koo 931
5, ol Jledle a0 g oud iie o2 jl S
Al Wlgs o 0S5 & 8l (650)l8 Jsa ot 50 2094
SIS Wbyl 5 s oSl sl
Sl oS 5 b (S5 Bl o sl 5 S sloaliss
Li et) ))‘J 4a.u)) dtm‘_;):9 9 LS)J)K &9’ ‘Lf” ools (S5
i) JIesle S5 )d (glodos pow Wads, J(al, 2023
S5 ey Gb ) S e wilgi e g WS e
Poirier et ) s> yiul8l Jlogw dlge bl i b (S5 3.8


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

YA

(S ddmo g (Slad yaw olisly; Jb){:(o .d)_.,a| u’*”“"u‘%; A I).m)' @95 e

VEE /) o)l [amdzem Jlo ol o JSin wlidps:

P8 @lye 3 S oY @ s w8 ol ddsa Jbgn!
glie s Jolge 539y Olie I n > @gde plx
aiins yuf Ol g3l pinon (Qi et al, 2015) d4i o dwls
bulyd )3y e @y & SRl )8 Sl
Sl by (ld g cogby slaw)y (dx) SB Ly,
@ a2 bopl pogdle sl B5lopg )5 Sy by
Ao oo by ot g (IS (ol g, o 59
2L bl cdS Gurer 9 SB a0l o)ly Jlolge
5 e polis (i Jl M et GpSmda Heba
Francaviglia ef al., ) 25 0 awlS SB35 Jol>
(2017; Sun et al., 2021; Kooch et al., 2023
i & bl SB09)See o Shy @
ol ) edlital dyse slajles pled p aSly
el SeoliglS )l e ) izelienl i eabsS )
SID) htengs S g el 5 e ciosn
el b g (35598D 5 JinygeD Gl jgileD
Sl SaysSwll sl Sy dl) SlnS'gy )
2 (S5,6,6 sl oSG y5) Sl et SILDT oSG logd
D N Sl 93 3l pudin ()b gme yebar S 68
9 (295590 0360 ) 32 395 digidy & Cunl (LS gy 156
S uals Coleg g SB I S 5l eolazal o o)
Kix 2lS idgs g9 .(Bargali, 1996) 5 38 )»L,
S ad 2 ) 15 (p9See basulp ook b
s )13 (COp jliml x) S iS00 ‘u39)1.u' 5
M)U\Dm:)acd).:u»\fp«.ms Mdgwl )nlu.:l
u5hz~c uJbLS um.uy alisee &l}s‘ S LnguS)” 9
SSTod Hliml g SB s ul),,oﬁ yol Cpods &S
Bargali et al., 2015; Raj et al., ) asb o jJ35 51 )8
SB i g (2955 03505 (Slgld 5 S5 (2022
(gixe dlge glal  Glyus i slaasls leca
Spohne ef al., ) &8 o Jos g 9 Ol g (2LS (cladisS
CoB 0)ld 93y (29,50 03505 40 4SS lude (2016
5515 ] A 5 o By ke il Jolge 5
Moore et al., ) cul SB il 5 2lS g iy,
5 O leps o Ole Lulyd 3 i ggeome 1> (2000
JL.a : ‘9&4;) JA‘9.C » J"]?’u"’ u.’u.ajb LnglS.w;) w)>u
sLOls i cladiS ¢J)_U»Y CotS g CunS
5 29550 Sl 1 138 5T (00 5 o8l 3 ‘u»ycb
Tiamgne et al., ) 3,li% 156 SB 4,8 auSTled Hlisl
by Gasey S ‘_5.39)& clcdled ( puzen (2021
dnol> oS 5 5 bt (0l gl dod wile Jaro Joloe
.(Sherman & Coleman, 2020) 355 0 Culia Suojs)
9 dﬁ)ay‘ Y] alisee dl.md).:)lf ul)ﬂ cw]flu
) e Jelse O 698 GRSy Jdsa ST (98
» 3P slpadls Gl cwl 5Slptlle (g
5 00 Fbar (92 (e yied ) s Sl oo S )8
L (SB Ol lgime g lod Jlo loicas) yino Jawme Loyl
A8k bsye (IS (ilepg 3 SYL (09See uese

SlygSB )3 4w 465 (Guo ef al., 2020) uiS o
b SBcabSE (g)lul i 4 e Hpde
a8 amd o Lis iaed opl el (Gan ef al, 2024)
IStz & S e 5 o B30 0 S T 08 ol
ol a8 ials

b oaly )5 S polie Clusi oy | Job @l
on Jl &S b gl SB eSS sl SRy
2 2 AS1Eg,Sen 3 08 S e sl Ss
WhSB g8l 4 9,80 1 (1) Cows @bSBg Sk
Coud DS B g Sle )3 5g,00 Wb S1Bg,500 43 59,i0
OFar 4 (S Camd AbSBg S0 13 (osis & ()8
5 Jsbee T 3555 Jslore | (8 b5 S
ol alS jide gl aw » Jsbre JI edb
oy j Jols mlo oimed b L 1y oyl me
I Oia PG (Bes g (LS by Jlite Il
dwly cpl jo b gl (K> sladasuio 1) Jsbro
4 L3905 oyl (Offiong & Iwara., 2012) |)lgs) 5 3.l
e NG oo s )8 plo & (SR slapilopg Jas
& 5o o 25 S 5 poh 5 b
Coud (2LS bdis Sy g SB Cugby dod wlilug
CudsS 9 CunS 2 Kl oo pimed (Sl (i D95 031>
3 5% 8l 368 e ok, SiL SK o4 a8 T eagn;
WhSBg e 9 95Sle 3 (28 Sl gyt pivgR
Pl S )8 (B saS Heas Jdsa
@ dg b aS Wl Gl e Gladlles ) yon
Loy el g ey 9 (S polie SB Lt le
(Tong et al., 2021; Zhao et al., 2021)

P O39S 9 (S Slgtre Gudimsd dil) ol
&5 9 oBlag) bulpd o g piie jlow AbSE (3o
W &b (Sofo et al, 2020) cuwl uojgy 2L Hide
5 95l Gharw ol owide Lol Il Jols
a8 i odaliie Jgl Bas 0 K> (o 0)5 j0 aib S g,S0
Scanes, 2018; Mao ) cul JKix (59,5 53 55955 YU
o8l 4wl (Sen gyl ﬁ:L., Lol p» K
Camd S 8 5lops 0 SB I oole (slgime v g5 LB
sl 5l in poe Jdoay (K L0 g5 0ol
Zhang et al., 2015; Kooch et al., ) szun pial S
2555 (o0 0355 1 5e) 5 5p5l bsh ¢ Jlto (lgica) alllae
(U‘JL CN Cowd Y (gda0 3lgo ‘_g\ﬁbu) YU s cudS' L
Pl S gusdols oS (Aubert et al., 2003) siws
(OEozen dimd e il gl ol b duslie > S
9 wguine SB ol (gl 5| S p Y 4 o0
LS o SB jd (gl dlge g JNosle e & yoio oS


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-12-02 ]

[ DOI: 10.61186/ife].2024.570

(S domo g (Slad aw olisly; bb).p(» ,d),,A M“j)ﬁ; Shogo I).m)' ‘@95 e

¥ Sl lSilopg > SB il 5 alerd (S5 G Sh 2 oSl o i 9 SR s Syl

235 agh & B @SB olendsSo s
ol bolyd > SBcsesly g)lul g copre S
I xSsl clp jhul Copte loogd Syt & ()9
Siil g Lol (SiSS gy 5 o)l Ol
5l u,.lob.> dlzzo%;’} d‘)?l b oecpl pogde ..\:5@ WS
kol polaiods (rizpn edSu dgue 1) Lo jleps ol
Saaiss ) ool wlie claesll ) sadey 55 ble
P9 oo dpog pimmsS| il s (e Sl (op

Olidgh 5l Coles Gadio (oolo cules cou Sl oyl
oo gyb 5l ond 4By (INSF) j9is ol)5ls 4
ol 0dds plodl «F-VFYYA»

bk S St dilaio o aliste sla syl ¢ opl s ogMe
1St imah ol ) Jobs bt )5 e b eslizal
e 50 SlapBilopg 4 (S sble Jas 45 45 e
ol S (9,80 S 9 (1950 9 ()5 B2 e 4
5K <o Bilops FLY a2 o bl Buiod o,’.\ Lol
b dnolio > yipe S CotS 5 SYL (09,500 035
2 Wl else 4 Glgioe 1y cnl e oy &
233929 9 SpotY ge5 SB I ol (g (e
Pl ye & SR> b cnl ple ol s loady,

Lol SB o> Slas slp a5 BB alylas

S (85 Ao
SlaSh Comlus p (gl ol sladadl (S ) gba
olis a8 ‘Ag.lojgo ST bz glas )8 50 SB alises

S Sy » losiins o) Liidyy cilise glgl and e

References

Anderson, J.P.E., & Domsch, K.H. (1978). A physiological method for the quantitative measurement of
microbial biomass in soils. Soil Biology and Biochemistry, 10, 215-221.

Aubert, M., Hedde, M., Decaens, T., Bureau, F., Margerie, P., & Alard, D. (2003). Effects of tree canopy
composition on earthworms and other macro-invertebrates in beech forests of Upper Normandy
(France). Pedobiologia, 47, 904-912.

Bargali, S.S. (1996). Weight loss and N release in decomposing wood litter in a eucalypt plantation age
series. Soil Biology and Biochemistry, 28, 699-702.

Bargali, S.S., Shukla, K., Singh, L., Ghosh, L., & Lakhera, M.L. (2015). Leaf litter decomposition and
nutrient dynamics in four tree species of dry deciduous forest. Tropical Ecology, 56(2), 191-200.

Brown, S., Mahmood, A .R., Goslee, K.M., Pearson, T.R., Sukhdeo, H., Donoghue, D.N., & Watt, P. (2020).
Accounting for greenhouse gas emissions from forest edge degradation: Gold mining in Guyana as a
case study. Forests, 11(12), 1307.

Cambardella, C.A., & Elliott, E.T. (1992). Particulate soil organic-matter changes across a grassland
cultivation sequence. Soil Science Society of America Journal, 56, 777-783.

Chalise, D., Kumar, L., & Kristiansen, P. (2019). Land degradation by soil erosion in Nepal: A review. Soil
Systems, 3(1), 12.

Chen, X., Taylor, A.R., Reich, P.B., Hisano, M., Chen, H.Y., & Chang, S.X. (2023). Tree diversity
increases decadal forest soil carbon and nitrogen accrual. Nature, 618(7963), 94-101.

Dahir, Y.A., Derege, T.M., & Tadeos, S.W. (2022). Variability of soil chemical properties in lower
Wabishebele Sub-Basin in Somali Region South-eastern Ethiopia, as influenced by land use and land
cover. African Journal of Agricultural Research, 18(2), 153-161.

Davari, M., Gholami, L., Nabiollahi, K., Homaee, M., & Jafari, H. J. (2020). Deforestation and cultivation
of sparse forest impacts on soil quality (case study: West Iran, Baneh). Soil and Tillage Research, 198,
104504.

Dupouey, J.L., Dambrine, E., Laffite, J.D., & Moares, C. (2002). Irreversible impact of past land use on
forest soils and biodiversity. Ecology, 83(11), 2978-2984.

Duran-Zuazo, V.H., Francia-Martinez, J.R., Garcia-Tejero, 1., & Tavira, S.C. (2013). Implications of land-
cover types for soil erosion on semiarid mountain slopes: Towards sustainable land use in problematic
landscapes. Acta Ecologica Sinica, 33(5), 272-281.

Eswaran, H., Lal, R., & Reich, P.F. (2019). Land degradation: an overview. Response to land degradation,
20-35.

Francaviglia, R., Renzi, G., Ledda, L. & Benedetti, A. (2017). Organic carbon pools and soil biological
fertility are affected by land use intensity in Mediterranean ecosystems of Sardinia, Italy. Science of the
Total Environment, 599, 789-796.

Gan, F., Shi, H., Gou, J., Zhang, L., Dai, Q., & Yan, Y. (2024). Responses of soil aggregate stability and
soil erosion resistance to different bedrock strata dip and land use types in the karst trough valley of
Southwest China. International Soil and Water Conservation Research, 12(3), 684-696.

Garland, J.L., & Mills, A.L (1991). Classification and characterization of heterotrophic microbial
communities on the basis of patterns of community-level sole-carbon-source utilization. Applied and
Environmental Microbiology, 57(8), 2351-2359.

Gomiero, T. (2016). Soil degradation, land scarcity and food security: Reviewing a complex challenge.
Sustainability, 8(3), 281.


http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

oo Ao 5 Sl e LBl 0l 00 g el (iome ( 2M)S (g30ne o) @5 oo

¥ Vo /N oyled femzpe Sl ol sl S wlisps:

Guo, L., Shen, J., Li, B., Li, Q., Wang, C., Guan, Y., D'Acqui, L.P., Luo, Y., Tao, Q., Xu, Q., & Li, H.
(2020). Impacts of agricultural land use change on soil aggregate stability and physical protection of
organic C. Science of the Total Environment, 707, 136049.

Heydari, N., Mousavi, S.B., Beheshti Al-Agha, A., Rakhsh, F., & Karimi, 1. (2022). The effect of land use
change on some physical, chemical and biological characteristics of soil. lranian Journal of Soil and
Water Research, 53 (7): 1625-1643.

Huang, J., Liu, W., Yang, S., Yang, L., Peng, Z., Deng, M., Xu, S., Zhang, B., Ahirwal, J., & Liu, L. (2021).
Plant carbon inputs through shoot, root, and mycorrhizal pathways affect soil organic carbon turnover
differently. Soil Biology and Biochemistry, 160, 108322.

Huang, Y., Li, P., An, Q., Mao, F., Zhai, W., Yu, K., & He, Y. (2021). Long-term land use/cover changes
reduce soil erosion in an ionic rare-earth mineral area of southern China. Land Degradation &
Development, 32(14), 4042-4055.

Hydari, N., Mousavi, S.B., Beheshti Ale Agha, A., Rakhsh, F., & Karimi, I. (2022). The effect of land use
change on some physical, chemical and biological characteristics of soil. Iranian Journal of Soil and
Water Research, 53(7), 1625-1643.

Jafari Haqiqi, M. (1382). Methods of soil analysis, sampling and important physical and chemical analyzes
with emphasis on theoretical and practical principles, Mashhad. Naday Zohi Publications [In Persian]

Karimi, Y., Omid, E., Nouraei, A. S. (2024). Ten-Year Monitoring of the Vegetation Composition of the
Sisangan Forest Park before and after the Cydalima perspectali Outbreak. Ecology of Iranian Forest,
12(1), 1-15.

Kebebew, S., Bedadi, B., Erkossa, T., Yimer, F., & Wogi, L. (2022). Effect of different land-use types on
soil properties in Cheha District, South-Central Ethiopia. Sustainability, 14(3), 1323.

Kemper, W.D., & Rosenau, R.C. (1986). Aggregate stability and size distribution. Methods of soil analysis:
Part 1 Physical and mineralogical methods, 5, 425-442.

Kooch, Y., Ghorbanzadeh, N., Haghverdi, K. & Francaviglia, R. (2023). Soil quality cannot be improved
after thirty years of land use change from forest to rangeland. Science of The Total Environment, 856,
159132.

Kooch, Y., Ghorbanzadeh, N., Kuzyakov, Y., Praeg, N. & Ghaderi, E. (2022). Investigation of the effects
of the conversion of forests and rangeland to cropland on fertility and soil functions in mountainous
semi-arid landscape. Catena, 210, 105951.

Kooch, Y., Heidari, F., Nouraei, A., Wang, L., Ji, Q.Q., Francaviglia, R., & Wu, D. (2024). Can soil health
in degraded woodlands of a semi-arid environment improve after thirty years? Science of The Total
Environment, 928, 172218.

Kooch, Y., Mohmedi Kartalaei, Z., Amiri, M., Zarafshar, M., Shabani, S., & Mohammady, M. (2024). Soil
health reduction following the conversion of primary vegetation covers in a semi-arid environment.
Science of The Total Environment, 921, 171113.

Kooch, Y., Theodose, T., & Samonil, P. (2014). Role of deforestation on spatial variability of soil nutrients
in a Hyrcanian forest. Ecopersia, 2(4), 779-803.

Kurniawan, S., Utami, S.R., Mukharomah, M., Navarette, [.A., & Prasetya, B. (2019). Land use systems,
soil texture, control carbon and nitrogen storages in the forest soil of UB forest, Indonesia. AGRIVITA
Journal of Agricultural Science, 41(3), 416-427.

Lakzian A., Halajnia A., & Rahmani, H. (2010). The effect of alternating cycles of dry and wet soil on
organic carbon, phosphorus and organic and mineral nitrogen. Water and Soil Journal, 24, 234-243 [In
Persian]

Le Bissonnais, Y., Blavet, D., De Noni, G., Laurent, J.Y., Asseline, J., & Chenu, C. (2007). Erodibility of
Mediterranean vineyard soils: relevant aggregate stability methods and significant soil variables.
European Journal of Soil Science, 58(1), 188-195.

Li,Y.,Ma, Z., Liu, Y., Cui, Z., Mo, Q., Zhang, C., Sheng, H., Wang, W. & Zhang, Y. (2023). Variation in
soil aggregate stability due to land use changes from alpine grassland in a high-altitude watershed. Land,
12(2), 393.

Lipiec, J. & Hakansson, I. (2000). Influences of degree of compactness and matric water tension on some
important plant growth factors. Soil and Tillage Research, 53(2), 87-94.

Liu, M., Han, G., & Zhang, Q. (2019). Effects of soil aggregate stability on soil organic carbon and nitrogen
under land use change in an erodible region in Southwest China. International Journal of Environmental
Research and Public Health, 16(20), 3809.

Liu, M., Han, G., Li, Z., Zhang, Q., & Song, Z. (2019). Soil organic carbon sequestration in soil aggregates
in the karst Critical Zone Observatory, Southwest China. Plant, Soil & Environment, 65(5), 253-259.

Liu, X., Zhang, W., Zhang, B., Yang, Q., Chang, J., & Hou, K. (2016). Diurnal variation in soil respiration
under different land uses on Taihang Mountain, North China. Atmospheric Environment, 125, 283-292.

Lu, M., Zeng, F., Lv, S., Zhang, H., Zeng, Z., Peng, W., Song, T., Wang, K. & Du, H. (2023). Soil C: N: P
stoichiometry and its influencing factors in forest ecosystems in southern China. Frontiers in Forests
and Global Change, 6, 1142933,

Lynch, J.M., & Bragg, E. (1985). Microorganisms and soil aggregate stability. In Advances in Soil Science:
2 (pp. 133-171). Springer New York.


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

(Sdemo Axs g @L:.m Ve s)L:lé‘)j Jb).p(a sdﬁlw&o(&w){ L) l)m)' ‘€9§ =

) Sl lSilopg > SB il 5 alerd (S5 G Sh 2 oSl o i 9 SR s Syl

Ma,J., Qin, J., Ma, H., Zhou, Y., Shen, Y., Xie, Y., & Xu, D. (2022). Soil characteristic changes and quality
evaluation of degraded desert steppe in arid windy sandy areas. Peer J, 10, 13100.
Mahmoodi, M.B., Kooch, Y. & Alberti, G. (2023). Tree species is more effective than season dynamics on

topsoil function and CO2 emissions in the temperate forests. Ecological Research, 38(1), 134-145.

Mao, R., Zeng, D.H., Ai, G.Y., Yang, D., Li, L.J., & Liu, Y.X. (2010). Soil microbiological and chemical
effects of a nitrogen-fixing shrub in poplar plantations in semi-arid region of Northeast China. European
Journal of Soil Biology, 46(5), 325-329.

Mehmandoost, F., Owliaie, H., Adhami, E., & Naghiha, R. (2018). Effect of land use change on some
physicochemical and biological properties of the soils of Servak plain, Yasouj region. Water and Soil,
32(3), 587-599.

Meyfroidt, P., & Lambin, E.F. (2011). Global forest transition: prospects for an end to deforestation. Annual
Review of Environment and Resources, 36, 343-371.

Moore, J.M.,, Klose, S., & Tabatabai, M.A. (2000). Soil microbial biomass carbon and nitrogen as affected
by cropping systems. Biology and Fertility of Soils, 31,.200-210.

Motaghian, H.R., & Mohammadi, J. (2011). Comparison of Some Soil Physical Quality Indices in Different
Land Uses in Marghmalek Catchment, Shahrekord (Chaharmahal-va-Bakhtiari Province). Water and
Soil, 25(1), 115-124 [In Persian]

Mottagian, H., & Mohammadi, J. (2010). Comparison of some soil physical indicators in different land
uses in Shahrekord Murghmolek area (Chahar Mahal and Bakhtiari Provinces), Water and Soil Journal,
25, 56-62.

Nelson, D.W., & Sommers, L.E. (1982). Total carbon, organic carbon, and organic matter. In: Page, A.L.,
Miller, R.H., Keeney, D.R. (Eds.). Methods of soil analysis: Part 2 Chemical and Microbiological
Properties, 9, 539-579.

Newbold, T., Hudson, L.N., Arnell, A.P., Contu, S., De Palma, A., Ferrier, S., Hill, S.L., Hoskins, A.J.,
Lysenko, 1., Phillips, H.R., & Burton, V.J. (2016). Has land use pushed terrestrial biodiversity beyond
the planetary boundary? A global assessment. Science, 353(6296), 288-291.

Nunes, J. S., Araujo, A. S. F., Nunes, L. A. P. L., Lima, L. M., Carneiro, R. F. V., Salviano, A. A. C., &
Tsai, S. M. (2012). Impact of land degradation on soil microbial biomass and activity in Northeast
Brazil. Pedosphere, 22, 88-95.

Offiong, R.A., & Iwara, A.L. (2012). Quantifying the stock of soil organic carbon using multiple regression
model in a fallow vegetation, Southern Nigeria. Ethiopian Journal of Environmental Studies and
Management, 5(2), 166-172.

Otte, A., Simmering, D., & Wolters, V. (2007). Biodiversity at the landscape level: recent concepts and
perspectives for multifunctional land use. Landscape Ecology, 22(5), 639-642.

Owliaie, H.M., Adhami, A., & Najafi Ghairi, M. (2023). The effects of land use change on some soil fertility
and biological characteristics in Yasouj forest area. Journal of Water and Soil Sciences. 27 (3), 57-75.

Patifo, S., Hernandez, Y., Plata, C., Dominguez, 1., Daza, M., Oviedo-Ocaifia, R., Buytaert, W., & Ochoa-
Tocachi, B.F. (2021). Influence of land use on hydro-physical soil properties of Andean paramos and
its effect on streamflow buffering. Catena, 202, 105227.

Poirier, V., Roumet, C. & Munson, A.D. (2018). The root of the matter: Linking root traits and soil organic
matter stabilization processes. Soil Biology and Biochemistry, 120, 246-259.

Pulido Moncada, M., Gabriels, D., Cornelis, W., & Lobo, D. (2015). Comparing aggregate stability tests
for soil physical quality indicators. Land Degradation & Development, 26(8), 843-852.

Qi, L.D.X., Long, R., & Tourrand, T.Y.J.F. (2015). Rangeland management in the Qilian Mountains,
Tibetan plateau, China. Livestock Farming & Local Development, 68(2-3), 69-74.

Qiang, W., He, L., Zhang, Y., Liu, B, Liu, Y., Liu, Q., & Pang, X. (2021). Aboveground vegetation and
soil physicochemical properties jointly drive the shift of soil microbial community during subalpine
secondary succession in southwest China. Catena, 202, 105251.

Raj, A., Jhariya, M.K., Banerjee, A., Meena, R.S., Bargali, S.S., & Kittur, B.H. (2022). CO, Capture,
Storage, and Environmental Sustainability: Plan, Policy, and Challenges. In Plans and Policies for Soil
Organic Carbon Management in Agriculture (pp. 159-189). Singapore: Springer Nature Singapore.

Sadeghi, M., Ajurlo, M., & Shahriari, A. (2018). Comparison of the quality of Lashberg of three pasture
types and its relationship with some soil characteristics. Journal of Water and Soil Conservation
Research, 26 (1), 218-205.

Samadzadeh, B., Y. Kooch and S.M. Hosseini. (2016). The effect of tree covers on topsoil biological indices
in a plain forest ecosystem. Journal of Water and Soil Conservation, 23(5), 105-121 [In Persian]

Scanes, C.G. (2018). Human activity and habitat loss: destruction, fragmentation, and degradation. In
Animals and human society (pp. 451-482). Academic Press.

Shahpiri, A. (2021). Analysis of detritivors and decomposers changes related to stoichiometry of plant and
soil quality characters. Faculty of Natural Resources and Marine Sciences. Tarbiat Modares University.

Sherman, L., & Coleman, M.D. (2020). Forest soil respiration and exoenzyme activity in western North
America following thinning, residue removal for biofuel production, and compensatory soil
amendments. GCB Bioenergy, 12(3), 223-236.


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-02-02 ]

[ DOI: 10.61186/if€j.2024.570 ]

(Shoo ddmo g (Slhad daaw olidly; Jb).e(« ‘d)&‘lg;;?‘-“‘@w)g Shoge l)xz)‘ 5&95 e

¥y Vo /N oyled femzpe Sl ol sl S wlisps:

Six, J., Bossuyt, H., Degryze, S., & Denef, K. (2004). A history of research on the link between (micro)
aggregates, soil biota, and soil organic matter dynamics. Soil and Tillage Research, 79(1), 7-31.

Sofo, A., Mininni, A.N., & Ricciuti, P. (2020). Soil macrofauna: A key factor for increasing soil fertility
and promoting sustainable soil use in fruit orchard agrosystems. Agronomy, 10(4), 456.

Spohn, M., Pétsch, E.M., Eichorst, S.A., Woebken, D., Wanek, W., & Richter, A. (2016). Soil microbial
carbon use efficiency and biomass turnover in a long-term fertilization experiment in a temperate
grassland. Soil Biology and Biochemistry, 97, 168-175.

Sun, X., Ye, Y., Ma, Q., Guan, Q. & Jones, D.L. (2021). Variation in enzyme activities involved in carbon
and nitrogen cycling in rhizosphere and bulk soil after organic mulching. Rhizosphere, 19, 100376.
Sun, Y., Luo, C,, Jiang, L., Song, M., Zhang, D., Li, J., Li, Y., Ostle, N.J., & Zhang, G. (2020). Land-use
changes alter soil bacterial composition and diversity in tropical forest soil in China. Science of the Total

Environment, 712, 136526.

Tang, X., Qiu, J., Xu, Y., Li, J., Chen, J., Li, B., & Lu, Y. (2022). Responses of soil aggregate stability to
organic C and total N as controlled by land-use type in a region of south China affected by sheet erosion.
Catena, 218, 106543.

Teimouri M., Mataji A., & Khazai Pol P. (2011). Changes in geographic directions and its effect on plant
diversity in the forest (case study: Seri Garrazban of Khairud Forest). Journal of Forest Science and
Engineering Research, 3, 35-42.

Tiamgne, X.T., Kalaba, F.K., & Nyirenda, V.R. (2021). Land use and cover change dynamics in Zambia's
Solwezi copper mining district. Scientific African, 14, 01007.

Tian, J., McCormack, L., Wang, J., Guo, D., Wang, Q., Zhang, X., Yu, G., Blagodatskaya, E., & Kuzyakov,
Y. (2015). Linkages between the soil organic matter fractions and the microbial metabolic functional
diversity within a broad-leaved Korean pine forest. European Journal of Soil Biology, 66, 57-64.

Tong, H., Simpson, A.J., Paul, E.A., & Simpson, M.J.(2021). Land-use change and environmental
properties alter the quantity and molecular composition of soil-derived dissolved organic matter. ACS
Earth and Space Chemistry, 5(6), 1395-1406.

Tufa, M., Melese, A., & Tena, W. (2019). Effects of land use types on selected soil physical and chemical
properties: The case of Kuyu District, Ethiopia. Eurasian Journal of Soil Science, 8(2), 94-109.

van der Wal, A., & De Boer, W. (2017). Dinner in the dark: illuminating drivers of soil organic matter
decomposition. Soil Biology and Biochemistry, 105, 45-48.

Vesterdal, L., Clarke, N., Sigurdsson, B.D., & Gundersen, P. (2013). Do tree species influence soil carbon
stocks in temperate and boreal forests? Forest Ecology and Management, 309, 4-18.

Wagner, S., Cattle, S.R., & Scholten, T. (2007). Soil-aggregate formation as influenced by clay content and
organic-matter amendment. Journal of Plant Nutrition and Soil Science, 170(1), 173-180.

Wang, X., Zhou, M., Li, T., Ke, Y., & Zhu, B. (2017). Land use change effects on ecosystem carbon budget
in the Sichuan Basin of Southwest China: Conversion of cropland to forest ecosystem. Science of the
Total Environment, 609, 556-562.

Wasonga, O.V., Mganga, K.Z., Ngugi, R.K., Nyangito, M.M. & Nyariki, D.M. (2024). Soil Properties and
Stoichiometry as Influenced by Land Use, Enclosures and Seasonality in a Semi-arid Dryland in Kenya.
Anthropocene Science, 3(1), 23-34.

Worry, W. (2013). Deforestation and forest degradation: concern, causes, policies, and their impacts.

Yeboah, S.0., Amponsah, LK., Kaba, J.S., & Abunyewa, A.A. (2022). Variability of soil physicochemical
properties under different land use types in the Guinea savanna zone of northern Ghana. Cogent Food
& Agriculture, 8(1), 2105906.

Ying, L., Maohua, M., Zhi, D., Pujia, Y., Yanjing, L., Bo, L., Ming, J. & Xianguo, L. (2024). Stoichiometric
ratios in soil are relevant to the abundance of constructive species in reed-dominated saline-alkaline
marshes. Catena, 234, 107548.

Zandi, L., Erfanzadeh, R., & Joneidi-Jafari, H. (2016). Impact of land use changes from rangeland to horti-
agriculture on soil total carbon and particulate organic matter in micro-and macro aggregates (Case
study: Salavatabad, Sanandaj). Journal of Range and Watershed Managment, 69(3), 587-596.

Zeng, 7., Wang, S., Zhang, C., Tang, H., Li, X., Wu, Z., & Luo, J. (2015). Soil microbial activity and
nutrients of evergreen broad-leaf forests in mid-subtropical region of China. Journal of Forestry
Research, 26(3), 673-678.

Zhang, J., Zhao, H., Zhang, T., Zhao, X., & Drake, S. (2005). Community succession along a
chronosequence of vegetation restoration on sand dunes in Horqin Sandy Land. Journal of Arid
Environments, 62(4), 555-566.

Zhang, W., Yuan, S., Hu, N., Lou, Y.,& Wang, S. (2015). Predicting soil fauna effect on plant litter
decomposition by using boosted regression trees. Soil Biology and Biochemistry, 82, 81-86.

Zhao, C., Li, Y., Zhang, C., Miao, Y., Liu, M., Zhuang, W., Shao, Y., Zhang, W., & Fu, S. (2021).
Considerable impacts of litter inputs on soil nematode community composition in a young Acacia
crassicapa plantation. Soil Ecology Letters, 3, 145-155.

Zhu, G., Deng, L., & Shangguan, Z.(2018). Effects of soil aggregate stability on soil N following land use

changes under erodible environment. Agriculture, Ecosystems & Environment, 262, 18-28.


http://dx.doi.org/10.61186/ifej.2024.570
https://ifej.sanru.ac.ir/article-1-570-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.61186/ifej.2024.570
http://ifej.sanru.ac.ir/article-1-570-fa.html
http://www.tcpdf.org

