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Introduction

Forests, encompassing approximately 30% of the Earth's land area, hold significmcological importance
due to their rich biodiversity and the multitude of environmental services they provite. These ecosystems
outperform other terrestrial habitats, making them invaluable to all life forms on our planet. Whe destruction of
forest habitats and changes in land use patterns exert significant impacts on the variapi
indicators. The consequence of forest degradation encompass various adverse conseq uding the
destruction of wildlife habitats, climate change, global warming, diminiﬂzg plant and ani versity, and

reduced water conservation capacity. Extensive research has been conduc

land uses within temperate regions. However, there is a noticeable scarcit using on semi-arid
regions. It is imperative to note that a comprehensive and practical ition necessitates the
simultaneous measurement of physical, chemical, and biological indic . grated approach ensures
a thorough and effective evaluation of soil quality. The primary objec i

n (Q. castaneifolia), garden,
rangeland, and agricultural lands (rice), on the physical, chem and biological properties of the organic and
mineral soil layers. Specifically, the investigatign, focus evaluation of fauna and flora, microbial
communities, and enzyme activities. The study wagyconducte i-arid region of Kajur Nowshahrmourd.

Materials and Methods A\

To achieve this objective, y areﬁe&c‘fully chosen, ensuring minimal
variations in height above sea . Subsequently, three one-hectare plots
(100 x 100) were selected vsgirn i i minimum distance of 600 meters between them.
From each one-hectare p leafYi il samples (30 cm x 30 cm, 10 cm depth) were
collected and transporte the la tal, 12 litter samples and 12 soil samples were

collected from eacw abitats. i ided into two parts: one part was air-dried and then

characteristic i soil among the studied habitats. Furthermore, Duncan's test (P>0.05) was
utilized to comp eters that exhibited significant differences among the different habitats.

characteristics across diffgient vegetation types. Natural forests emerged as the most prominent in terms of
thickness, nitrogen contenfjiand calcium concentration, whereas agricultural areas exhibited the lowest values.
Grassland areas displayed highest carbon content and carbon-to-nitrogen ratio, while agricultural and natural
forest areas demonstrat mparatively lower values. Agricultural lands demonstrated elevated bulk density and
sand content, whereas natural forests exhibited the lowest values. Notably, natural forests showcased the highest
porosity, aggregate stability, silt percentage, and macro- and micro-aggregate quantities, while agricultural areas
presented the lowest values. Chemical analysis of the soil indicated that natural forests recorded the highest
values for most chemical characteristics, while agricultural lands displayed the lowest values. Biological
attributes generally exhibited the highest levels in natural forests and the lowest levels in agricultural areas.
Specifically, the abundance and biomass of epigeic and endogeic fauna did not exhibit significant differences
among different land uses during the summer season. Managed forests demonstrated the highest values for
moisture content, basal respiration, substrate-induced respiration, and microbial biomass carbon. Conversely,
agriculture exhibited the lowest values in these regards. The microbial biomass carbon-to-nitrogen ratio was
highest in agricultural areas, while natural forests displayed the lowest value. Natural forests displayed the
highest values for most nitrogen transformation characteristics, whereas agricultural areas exhibited the lowest
values. Nitrogen nitrification and mineralization showed a decreasing trend across different land uses during the



summer and autumn seasons. The type of vegetation cover also significantly influenced the variability of soil
ammonium and nitrate levels.

Conclusions

Based on the results obtained from this study, it can be inferred that the preservation and conservation of
natural forest cover should be given utmost importance. Additionally, in degraded areas, the establishment of
woody vegetation can serve as a viable approach for the restoration of ecosystems with similar ecological
conditions. Furthermore, the presence of tree covers, specifically C. betulus and P. persica, is of greater
significance compared to rangeland and agricultural land uses in enhancing soil fertility and creating favorable
biological conditions. As a result, this research provides valuable insights into the impact of different land uses
on the characteristics of the organic and mineral soil layers in mountainous habitats. The information obtained
can be instrumental in guiding natural resource managers and offering practical assistance in decision-making
processes.
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Fig. 1. Lo€ation of the study area in Mazandaran Province, Northern Iran.
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]
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Magnesium (%)
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LS Lide sl Jlg cpicren 5 SB Vo0 dawly 4 1) (o)b b Sl Wilg o ronily ;o S (o,
2 delss 50 Olys 4 SB ST pledle il wdle pob gl @l b Ll oo oS ey ol
9 Foglas SB ldlo 5wy SB 8l a o (IS 5k 4 dgyee sl 4 SB gl ogaste o
oS SB 6,0l ogaske pn a0 0dg jide SB SLSE ol o J5BG wsl S8l e S
Cad b el sy GBS anb Ll 5 cov a5 odnlie anb JSi> 4> Bg, opl (KOOCH, 2012) 555
b 2lS slassS icen (Silver et al., 2000) siwa (5 5YL adol WJg 75 9 Sy 355 F 5 ¢ SaslS
Uigh sasl b slle o (Jagadamma et al., 2014) xad o yuss |y S 4b 9 (wy @l polis (o390
Ol O e datly 9 s Bl (b K> dopo 4 ey Mopd (i 85 BuBS (pl @l Bl e pol
SRz g bl | i (b K2 0 SB laailaShgSle dopy ab odaliio S (09)Sue S 5 (10,
53,5 oo AlSE g0 13 S op)S cblis Coge aailiS1sg,Sue a5 bl 51 (Marcos et al., 2010) wib, .
Six et al., 2002; Aminiyan et al., ) 1l o Clus 4 SB clbaliSBg,Sle (608 IS 1> oo Jole S
5 oS 4SU 4 (Li et al., 2016) szws Sb cbalsSB S 5 as 5 e Jstus BalSE 5,51 (2015
\§ 5 oaalie JSin piuesS] 0 LaLSE olhe o iy 4 pslas LB o s
b S olesd ladasuis 181 & il Sily cilisee (ool 3 obend slojzel)ly ) 2
OiSTy Jlade i (b S ) (Y Jgie) wiiliee Jlade BBl (ghls (65)5liS 3 5 jlade Sl
“ IS ) a8 (B0 gy (g ddlaie )3 STy ol D eaalie (55,5liS )3 ] ke o yieS s S
sidlS Jelse oyt 3l 68 juw 9 JKi> oo Nsabimana et al. (2008) sibss b slee 5 034
S 3,3 g (yld e e abasly, S STy g ST dlge il e b (slads,e 3 S STy
doxs ) 4 39 ik 59 ol 035 5 6 028 w81 93 S8 i S 4 03959 T olge I3EIL &S
Colaa @l sudss opl o (Kooch et al., 2022) b o yials S (1Sl g oads S ySiuwl 3b3jl cage
g5 4 g (2L (hdg & fol 4 diey 5 w3l (LS Gble SlS S > US4 Wy e (S
o s cov SB S S colin i AS o i 55 SB S0, Clan a3l less ©luS g
Haghdoost ) wsb e byl S pisY cusS g 3,0 Sy g #li ladasuin o WS s 4 walisee 35
cod S S 0,35 5 Il S cbdasuie ) ne Olyesd pis S ios o) ol (et al., 2011
S )8 ol glie 1 (S Lol 052,48 &) (LS cla iy sy o i 4 Bl e )] (sl ¢l



pols sy 3 iilion el Loy )8 Sligme Gl gy 390 SplSing) )3 yitus (3] oo lod &
Bly o )3 Cunl 039y (50> (SladigS g2y Jd> 4 S 500 9 95l )3 (pimen ()5 Sy S9n0
Loy e 9 0395 9 1S Clgtre @eos (SE lidle 4 drgi b & landly o)Ll (dy slayingh
;1(Tong et al., 2021; Zhao et al., 2021) 1l o wglato ¢ 31y slo jids glosl ) ailashg,Soo 5 9 Sl
g5 5 oliugy bulpd @l g 035 yite Jlw LAl clinl )3 9y 9 ()5 Slgime Splim o) o
S oo 3l woo £ o IS 09595 <(Kumari et al., 2011; Sofo et al., 2020) cul aLS (o isg
B0 LS > SB (3 e D) e ST ol b ugesn 5 455 (i 2 o3k 2> B g Cud
95w 9 95\ (Jgrs (S JS (igyis (mpeS 9 oy (KoOCH et al., 2023) il e coglite ciliee
Sadiss i Cuta ;36 (b slaingh A edalie ()3l g b JSix > (g 0D 5 Al
Kimmins, 1997; Vogel & Gower, 1998; ) wlawils o )lil S 59500 0055 Liali8l 15 5 i odiiS conss
Berg & ) sgi o SB (590 (s5x0 (gjlw SE g oye s YL cdale L S ,5Y (Rothe et al., 2002
0y3d p Yl b K (35 350 sol&iyg, o ,d (McClaugherty, 2008; Mao et al., 2010
Oiar Sl loj cubS g (JSir ldgy s pSU oaimd (LS (o5 a5 b olaidl 35w ) (590
Condly (b Sz p3 ) 2bj e 9 (25 Wby Gl 099 YU Ui @ lpe |y Il nl el S
sialS s & (65,5liS 5 (2 pe oK) 0 S igsis sy Lialsh 8,k I (Sharrow & Ismail, 2004)
“03 I 3o cslod oS olie i g oy ol Cov (93909 JTdlge o gy ke 5 CudS
Candy Sy SB U 030005 5 J oS 2 e i 4 dlgice sloyd T 03t 4 S S 5 ]
S oiepm Liliel ((Jiao et al., 2020)asl diliste laolKing, cov ol yolie wimen ¢ SB o
a2l bloyl o olityg, cnl 3o Game g I 4 (a5t sV jalie L lgie (neb [Sin cov Sl
Sz > da BB e 5 medS oy hud palie (23S 5 cpyide @l b (Foucheé et al., 2020)
S b haye cul jSee 0l (S sble 5 jhud clale oYU ol 3 sdalin (jysliS 5 b
SE jhud lifl coge &5 Al jhud juin ggxe b 2GS 2dY (gilo Saxe 5 o8 JLid 4 jhud e
polie 5,0 oSt sdisS Sy slas,e bls > IS jsb 4 (Chase & Singh, 2014) 545 .
Siasl dgzg Jlis 4 S 4 5uie (KooCh et al., 2016) s )y 1505 (clandieS 4 s |y padlS 51 65V
ol & (B> by I le ddlate 1> ST mjsie ml polie dn g 3 (g 5 M (BB 0 g
\Y (Chi etal., 2016) 5,8 o,L3] ol
930 QU g 3y90 laolliag) om0 |y )3 sine i Aoy 039365 gl @l b ullas
DY 31 S s g5 WSS £55 55 Colis cudls |y e oty g S USin (b SR 3 iy
oS g ) GBI L b [ oS sk 4l 30 390 (Srolidag) 5> adyf) e Slpess
5 ¥ oBag) owimen dilosly olaidl 09s 4 |y oyl ady)y 03535 £l b dwglio )3 395 slaady,
odaline 300 LYol cuwl 4l yialS coud & ddo )iy 03956 (B0 slbdiS dgg pas o 4 (g9l
P 2he polis sohg a4 Gl > adyy JESly Cuwl (See (b JSi SB o) 3590 slrada i) 03565
SE Sl syt gaw )3 355 55 2y90 (A8 polie d juln (s Cua LS slaady ), ST il S
i « i opl 5l ol s w4 (Sayer et al., 2006; Yuan & Chen, 2010) sob o b s
(Augusto wles S Ll Calisee (gloolRisgy S )d ddo )iy 035555 Lilidl )0 S (gpsdols il 4 (gouate
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5 2lS Lidg st 4 cuns SB cla Shy plo b awlis 1 lag 5l €t al,, 2015; Qiu et al., 2015)
NS 0 )l B 02wl )90 SB (g Ol I padld (lgis 4 gy cnl Sl S (o s g pe (SD] Cu e
cov S clag 3l aen Jb ool b (Alkorta et al., 2003; Guangming et al., 2017; Lee et al., 2020)
)iialgMl&p)amj)'lu&ﬁc,wlo&.a9mu¢ﬁﬁ%@)3905|x|®gu¢5&$%ﬂg§ﬁjb
o i pols adlas gl L)y wen ,> .(Wang et al., 2012) was olis |y (gyieS b i s g 31
4 b SR S oo o 3] (LS by g9 80 Cov gy ae b 4 SB el lacld &S
Ol ]y S lap il clld Jole (JT (559555 5 sloyd I 595 dmaiie 9 mandS cualy pnd) (yoyind
2 oo sholde o yo)lS (sl s odo] Cawd & s b bl o .l 00 (g5y9liS g (27 p0 oK,
5 (Zhang et al., 2021) olews ¢ Sojd Slogad Olyusi b ol lacdld ol 688 Siwwon

ol 0l &) alises (slaolRisg, 4o (Wenxiang et al., 2002) S ¢35 fols

. 4

Adllas 350 slolKiag) ;5 S sla Sy (Hlme ol £ 1 SSlo) uibjlg arjo =Y Jgao

owibyly 4523
SB o S ‘ ANOVA
Soil properties b S Z NS ‘g,a Siyges Folaie (sl dne
Natural forest Plantation “‘amd Agriculture F value Sig.
sasils 1 p5) 0l pogass o>
(cSo 1.06+ 0.02 ‘ 1.14+ 0.03 a 1.32+0.05b 1.45+0.05b 9.573 0.000
Bulk density (g cm) A
Fo Bl p pS) b pogase p A\
(S “0.07 a 7a 61x0.03a 2.70£0.05a 2.67+0.07a 0.376 0.824
Particle density (g cm™)
(M’J)_ JHs 6+0.02b 0.50+ 0.03 bc 0.51+ 0.02 bc 0.45+0.02 ¢ 5.997 0.000
Porosity (%)
(2259) solub
- i 65.62+4.17b 60.87+£4.28 b 55.02+ 4.17 be 45,10+ 3.33¢c 8.311 0.000
Stability (%)
(022) o 21.75+1.79d 24.00£1.30c 28.58+2.00 b 38.58+2.48 a 19.580 0.000
Sand (%)
(12,3) cdw
. 41.83+2.47a 43.25+1.33a 44.67+2.10a 4550+ 2.56 a 0.566 0.689
Silt (%)
(o)) 36.42+1.89 b 32.75+1.12 b 26.75+1.29 ¢ 15.92+ 0/60 d 40.488 0.000
Clay (%)
(ho3) 22 S5 31.00+ 5.06 a 28.42+2.28a 25.50+ 3.73 ab 17.17£1.21b 3.368 0.016
Macro-aggregate (g kg-1)
(duoy) 32y Slass
. 57.75+4.63 a 43.67+3.86b 41.17+5.00 b 36.25+3.58 b 22.33+4.10¢c 9.023 0.000
Micro-aggregate (g kg?)
oy Cudyd WIS Cand
Macro/Micro_agg regate ratio 0.65+0.09 a 1.03+0.42 a 0/94+0.22 a 0.85+0.21 a 1.03+0.15a 0.427 0.788
(g kg™
STy 6.97+£0.13 a 6.82+0.16 ab 6.32+£0.14 b 6.33+0.18 b 6.31£0.23 b 3.418 0.014
pH
(o 52 peins (o) S S)] olim 0.300.01a 0.260.04a 0.25£0.01a 0.24£0.02a 0.22£0.02a 1771 0148
EC (dS/m)
(123) o) 444+ 0.26 a 443£040a 457+£042a 4,96+ 0.53 a 3.72£0.38 a 1.208 0.318
C (%)
46.98+ 2.56 a 50.27+4.24 a 59.63+6.78 a 64.01+ 6.08 a 54.62+ 6.26 a 1.615 0.183

(ESa 2 p)S1a) ()8 0D
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C stock (Mg ha)
(duopd) Cudys WlaSE y> pyS
C in Macro-aggregate (g kg™)
(0 3) 3y S )5 oS
C in Micro-aggregate (g kg?)
5oy Cudyd AlSE S s
Macro/Micro-aggregate C
ratio (g kg?)

(PS5 2 S ske) Sl JT 08
Dissolved organic C (mg kg™)
(PSS 2 p5) lopd N S
Particulate organic C (mg kg™)
O Capde a3l
Carbon management index
p9d 4 Jgl Gos Jlodle o
OM1/OM2 ratio
(2223) 0395
Total N (%)

(LS 2 p5185) (ot 0
N stock ( Mg ha?)

(doyd) cudyy WIS 5> 59,05
N in Macro-aggregate (g kg™)
(303) 52y SIS 5 g i
N in Micro-aggregate (g kg?)
o4 by S (g i S
Macro/Micro-aggregate N
ratio (g kg?)

(PSS 2 oS dee) Jsloe I 9%
Dissolved organic N (mg kg™)
(PSS 2 p5) slosd M 3
Particulate organic N (mg kg*)
OFar 4 oS S
CIN ratio
Jslore JT 059525 4 008 Capmss
Dissolved organic C/N ratio
loyd I 95 4 S S
Particulate organic C/N ratio

(PSS p 5 (o) s
Available P (mg kg™)
(P55 2 p)5 ko) ool
Available K ( mg kg%
(PS5 2 £25 o) ol
Available Ca ( mg kg?)
(PSS 0 £ 5 e) st
Available Mg ( mg kg?)
(LS 52 pSkS) adyycudy 052
Coarse root biomass (kg he.)
(@ s 2 p)5) &dayin) 035
Fine root biomass (g m?)
Sloygl w3l
Urease (ug NH*-N g2 h™)
3Blind sl o 51
Acid phosphatase (Ug PNP gt h™)
Bl Lol 5l
Arylsulphatase (ug PNP gt h™)
3B)5) 51
Invertase (ug Glucose g1 3 h™)

454+ 031b

436x0.21a

1.08+0.10 a

38.37+5.52 a

3.94+0.49 a

732.90+77.49 a

5.82+0.32 a

0.46+0.03 a

4.85+0.27 a

0.54+0.08 a

0.24+0.04 a

3.43+0.90 a

26.62+3.48 a

0.45+0.02 a

9.75+0.37 d

1.85+0.41a

8.98+1.22 ‘

é).%% a

404% 2350 a

291.25+ 13.

406.08+25.47 a

107.25+12.03 a

144.92+15.63 a

4.87+0.15ab

439+0.21a

1.14+0.08 a

35.94+5.00 a

3.10+0.38 ab

790.71+101.86 a

5.96+0.50 b

0.38£0.02 b

4.36+0.26 ab

0.50+0.04 ab

0.23+0.03 a

4.95+2.57 a

1820228
A\

0.33+0.02 l‘

11.48+0.52 cd

2.28+0.41a

9.72+1.38 a

+0.95 b

+15.97 b

42+3.65b

50.83+3.57 b

723.58+93.80 b

46.39+6.92 bc

20.30£1.21b

277.75£27.03 b

98.08+8.94 a

121.92+10.84 ab

5.05+0.20 ab

412+024a

1.28+0.10 a

31.26+2.87 ab

2.62+0.34 b

956.85+181.86a

4.68+0.30 b

0.35+0.03 bc

4.51+0.45 ab

0.40+0.06 ab

0.22+0.04 a

555+3.11a

13.16%1.

272.00£17.57 b

194.67+6.40 bc

40.08+2.13 ¢

801.58453.10 b

48.54+6.19b

16.78+1.35¢

210.92+22.44 ¢

88.50+5.84 ab

103.17£9.52 b

“.3610.06 b

541+0.15a

4.16x0.35a

1.43+0.15a

24.23+2.43 bc

2.48+0.43b

116.60+238.28 a

5.05+0.18 b
0.29+0.03 ¢

3.78+0.31 bc

11.64+0.55 ¢

0.22+0.02

Ws2+0.74b

204.25%17.30 ¢
171.58+7.67 ¢
3217245 ¢
124.25+8.34 ¢
31.87+1.95cd
11.66+0.75 d
181.67+14.88 ¢
69.83+5.89 b

94.50£7.83 b

3.66+0.33 ¢

3.01+0.28b

1.32+0.16 a

15.98+1.01 ¢

0.94+0.07 ¢

803.28+162.74a

W 1.97+0.10 b

12+0.02 a

3.53+1.38 a

7.07+0.79 ¢

0.13+0.02d

18.98+0.97 a

2.64+0.37 a

14.97+6.45 a

13.74+1.72e

137.50+6.24d

113.92+8.20 d

20.92+2.78 d

50.42+1.00 ¢

28.60+3.73 d

7.92+0.62 e

93.58+8.64 d

47.17+5.09 ¢

42.92+3.65 ¢

7.749

4.694

1.322

5.890

8.772

1.164

8.439

15.591

4.774

6.190

2.529

0.338

12.322

27.018

26.537

0.767

0.514

42.298

35.151

56.604

40.843

113.625

6.844

40.160

31.275

9.001

13.718

0.000

0.002

0.273

0.001

0.000

0.337

0.000

0.000

0.002

0.000

0.051

0.851

0.000

0.000

0.000

0.551

0.726

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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Om > SEieNl g Sial eagu; g Slol bl baasiie cpl pdlie (pyieS Gl (65)5laS A e
oS Cagby ol (g iy sl illae it 5yl ne SHET ()l Gl Jad )3 il slags )8
aoys & baasuio ol polie (pyieS 5 cudb 3l US> 4 )5 (295 03g0) WSl LubS @y
9 iU Aope > (a8 & (S (95 0355 Ced Jlde Sl &S oy ity pelai] (65)slis
(¥ Jgio) 33 esalio o JSi> 5 o] il
Klimek & Niklinska, ) x5, calisee (slapiunwsS] 3,Shes 5 g i 2lS o jide glyl
4 prie §j)gliS 5 &lhe 4 b K Sl (LS Gg e & a0 LS oy (nl 2xss (2020
(SBpyS Sienl g St (S35l Jo lsis ) SB > oy 2050 ogle o515 0 a2y S JialS
Sz oli; p» SB Slaeusil)ly Seo w515 cunl 0ad ()l 9 bas Sl «Jojsian wlos (losly s
Di Carlo et al., 2019; Mulia et al., ) cusl (55,5LiS g @0 oK 5l SYL a5y JB job & aub
WS i ) Canl See die Jelge o)l Jlgen ol imgdh 45 odel Cawty @l b a8 (2021
2 oty YU oS sl adly (& 3850 D90 dalaie (&L b alisee glgil ) SB slapuslS g Sio
A8l Aty S ox; Chgge 1515 50 (el (i Wl oo (350 LS S92 (izmen 9 SN oKty
slp clio @ldl 9)S0 o (ol Jab 53 oag 4 eyl Sl b Ml oo e laolSiasj ) U ) 292
o35 duwly opl ,o (Sarlo, 2006; Sabrina et al., 2009) 1S walyd o1 Chgs e alisio sladisS cullad
2 sl 03,8 2l SB )] WS15 gl 1) sabunsl o bl 1S05 slaelKitgy 4 ol s S
015 S (sl puslS)) (1,5 SIS &) i 50 (SlaolSiu 13 (Y CIN) jha (s CuhS il gy
356 (5 CIN) jis cawlio cuinS aS° Jls ,> (Birkhofer et al., 2011; Lazarova et al., 2021) ¢l
McLaren & Turkington, ) sy @ i |y lS cbld 4300 5 il SB 55 Gbgge o515 (59 p Suto
02 95l dayly Ll o saalie K oKing) 0y 4Vl (668 Cwlbus (W e 4 (2010
«blé; g5 (Vohland & Schroth, 1999) 55 5425 (555 Shgge oS15 5 S ;5 oid aslsl s Hlade
Wadud Khan et al., 2019; ) 555 S > calisco (slaeas] 5,500 sbul el Mlg5 o a5 )5 0l por LS
(2L Lide )i sl Galisee byl ps cod SB claemadlS)) x9Sl e 48 (Heydari et al., 2020
SpnslS)] (515 5 losiins wilgi oo S Sluogas g obS slaoslosdl g5 p il ogMe g 53
oS sl ogans i) S Sub oles cute i J(Brinkmann et al., 2019) %)%, ,5b 55 Sk
GBS s (Asadu etal., 2015) 5,5 o)Lal i) w515 2 (Woj Kyt 5)loky (wizmed 9 SV Jodss
Korboulewsky et al., ) S SB slap S oSl SB JiSTy (oYL polie Cote il odimd lis pols
» (Rann et al., 2001) gs;559, o (Matute, 2013) sl (Erdmann et al., 2012) Lol 5 a5 (2016
sl idy glgl plo b awlie » IS S cul (4558 5 @l Gidy b awlie p IR oKy,
d9dise Swoj Jhbgr £9 (nl CoB S bl jiln geod 4 xie &5 W) VL (hlols ol
9 2hond Slusgas L awlis o (Liuetal.,, 2019; Gharibreza et al., 2020; Arias-Ortiz et al., 2020)
Jypad s ;35 o6 piaS (D)l 42y 5 S Cughy (sgime jo ) adllas 3)50 (S8 Sluogad i
P Sy ) i (S lod g Cagb) g SB Glapusl)l (o S35 Ay b 4 g2yl b2 18
Day & Chaudhur, 2014; ) wil S5 (slod 5 Cugby Olyuis 4 by ye Logiiiuns Silgi o Shgge ol culled
P SB SB glapyS 1S5 iShis a8 cul 035 o lsl Suthar (2012) dewly wen ;> .(Heydari, 2020
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S a8 Cagy 5 Vb Sl d> W & plials > 85 o > i samlie sl Jab > S s)l8
sl Sglite s a3 oyl ) SB cglop,S ciliseo sloog,S LiSTy (b ol b ol oo LialS SB s bl o515
Rodriguez-Loinaz et al., ) ;losb g a8 SB 1S15 1 50l Jad 3 asp)5 caslio bslpd g il Juabd
sz g b o xSL (ST .cul (Sabais et al., 2011; Song et al., 2016) w5l 5 Sgj59 (picred o (2008
& Jb » (Vofiskova et al., 2014) b o (ol aos JB job 4 il p K oKisg, » Sk
sy g5 45 38 ol B ol oIS s 4 e RIS sl o > IS o, o T o515
bl SB 3 ) lase G i (slad o s i g pudine j5b 4 0Ky o 5> il alS
ek 9 SB clod g Cagby (63959 (Il dlge cutS g Jlade ;5 yus JLod 4 (Osburn et al., 2019) xS -
lordgion By p & Cwl 03 i (B Chgrge a9 SB abewd 5 (jb Cluogad g4l

Fabiola Barros et al., 2018; ) .S o sbo) oRingy, S 1) SB s Sk 5l Sy 2LS

See 4 Gy e |y pex saiss S5 plpls (Schellenberg & Bergmeie, 2020; Mulia et al., 2021
255 (Byme (S aad 2 g SB lapusBly e w515 (Lol 98

SB S Gl 50 5950 yiun (geime 9 0lS bl 4T g s slacdld snad il S el
$399 yiuw S 13U o SB Luils paw g 45 lie «&ly 5o (Ferreira et al., 2016) )b oge Liis
3 SlodisS a9 (owlil i S Cugby (g (omizman ) )8 ilize LS jide nil cov SB o
B I Jibe duwly opl ,o (Kooch & Bayranvand, 2017) s)b SB 5,She uils g (gms) Cudlad
5 9 (K 28] o )BTl (6jygliS 5 Bye g b dualiie ) aSUly g b S e Hlde b
2 i L Dl e SB ol akimds b i) Cams 1 8l b &5 caol oles S sl Lidss
90, SB shsdols b eudine bls,l S yuais (Tang et al., 2018) wle Wl H9,Kue S (50 ds pusts
Shie ORI SB bl dx 0 g pgSee Culld plie il GlageslS I i SB L LbplSe
SB 09,80 sacdld gly 1y wlie byld IS o8iug, o sy idse 299 (KoOOCh et al., 2016)
Cuno o)) Jadll S 09)Sue 0390 ) Canl 0ad SB- (0950 (dlS Sl 3l & iyl (e 9 03,5 w28
S [y ST (29800 Canor o) 00 )59 Canl ol Yl ST Co e 9 4 g sl S (2980
Cuwl (LS Ll cunS 5 CaeS b 4 Cures Lials opl 5l isw (Saviozzi et al, 2001) sas o ials
R A8 gl 1) ST (09)Su0 0398 Cunn ) Kl o whawgST po )3 (LS bl £95 29500 2)ly SB 4 oS
o Gilols § SB Cugb) (sgme (ialS 4 i pol iag ) 3] Glan)lS ple 4 S oKy,
Guillaume et ) wib awsly SB 09,50 0355 Camsj 0 (siie )3l Ll 0 a5 (Bini et al., 2013) cool oii
[(al., 2016
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s )50 sl2olRlng) )5 SB yold g 98 daddS obgy (slme olidl F :Silie) il )ly 4525 Y Jga
Table 3- ANOVA (Meanz standard error) for dynamics of climate, soil fauna andgflora in the studied habitats.

O&JJ\.”) 4."";"1)'5 4520
SE 9o 9 (193 clodlS Habitats ANOVA
climate, soil fauna and flora Juad b S &S s b &5p9liS F i Sl sine
Season Natural forest Plantation Agriculture F value Sig.
(10 3) S b Summer 23.28+1.06 ab 24.65+1.06 a 21.12+0) 15.10+0.78 d 17.789 0.000
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Epigeic biomass (mg m?) Autumn  16.68+421a 127730 116+0.81b 0.00£0.00 b 10326 0.000
to 13 3aw) St S5 Summer 0.58+0.19 a 0.170.11b 0.00£0.00 b 0.00+0.00 b 3.667 0.010
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Total bacteria (x107 g soil)
b s
BR (mg co: g day™)
Sl (9,50 el
SIR (mg coz g* day™?)
29550 03585 (S
MBC (mg kg?)
295590 03905 (9 5k
MBN (mg kg?)
29550 0355 (1395 4 S G
MBC/MBN ratio

Autumn
Summer
Autumn

Summer
Autumn

Summer
Autumn

Summer
Autumn

Summer
Autumn

1.10+0.02 a 0.73+0.15b
0.27+0.04 a 0.34+0.03 a
0.20+0.01 a 0.25+0.01 a
1.05+0.06 ab 1.33+0.06 a
0.89+0.06 a 0.98+0.10 a
328.67+39.74 a 331.83+11.98 a
200.92+11.77 a 215.08+11.98 a
40.75+5.09 a 31.17+3.58 ab
24.50+0.79 a 20.67+1.23 b
8.10+0.36 ¢ 10.38+0.27 b
8.09+0.45a 10.28+0.42 a

0.63+0.09 a
0.29+0.03 a

0.16£0.02 a
0.96+0.09 b
0.74+0.07 a

304.83+19.06 a

184.50+1392 a
27.1742.17b
17.58+1.00 (U

11.11+0.28 ab
10.27+0.65

A\
-

ARY

0.38+0.03 ¢
0.26+0.04 a

0.16+ a

0.87%0.

0.77+0.20 a
282.67+£52.92 a
144.92+8.77
25.08+4.55

0.14+0.02 d
0.12+0.04 b

0.05+0.01 a
0.33+0.10 ¢
0.12+0.03 b

39.75+14.74 b

11.65+0.46 a
11.14+0.35a

20.961
3.807

13.824
12.848
9.882
4.704
27.223
8.424
54.388
16.869
5.940

0.000
0.008
0.000

0.000
0.000

0.002
0.000

0.000
0.000

0.000
0.000
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Table 3- ANOVA (Meanz standard error) Nitrogen transformation characteristics in the
studied habitats.

oK, obly 4308
0595 JSW S Habitats ANOVA
Nitrogen - ~ - X "
transforr%ation Jot ek S S S5 & & Sirlas Folie (gl ime
Season Natural forest Plantation Garden Rangeland Agriculture F value Sig.
g g ols Summer
(e ?,\Li) ﬁ(f;fg ﬁz;)_l) o 2657+ 208 a 19.124 1.26 b 1746+098b  1185+038c  652+064d 38630 0.000
3
g g | Summer
4 ’:fH > (‘° rf g“t‘; )f)’“ ” 11.02+ 0.58 a 10.54 +0.43a 8.33+0.38b 6.68+ 0.65 ¢ 4.01+0.49d 31493 0.000
4
L] Summer
Nitrification (m NGs kg™ ~0.32+0.03 ¢ ~0.19+005abc  -027+004bc  -016£002ab  -0.10+0.03a 3540 0012
mg NOs™ kg™
OgelSsiigal Summer
Ammonification (mg NH:" 0.36%0.03a 0.22+0.04 b 0.23%0.05b 0.13 +0.03 be 0.08+0.03 ¢ 8704  0.000
kg")
2 PS5 ke) O3afs M ama  SUMMEr
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N mineralization (mg N
kg soil ™)
g g oy Autumn
(#2 ﬁi) % (:fgﬁ )_1) ' 1692+ 129 1353 118 b 886:033c  478+043d 228+020e 53.982  0.000
3
5 5 Seol Autumn
(5515 2 5 k) oo 6.20£0.80 a 329+0.20b 2.22+0.24 be 1.89+0.12d 0.91%0.05 d 27175  0.000

NH, (mg kg™)
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Nitrification (mg NOs™ kg™) :
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kg)
2P S ke) 3o b e AULIMN
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Fig. 2 The relationship between different land use: Natural forest (NF), Plantation (P), Garden
(G), Rangeland (R) and Agriculture (A). (a) with the characteristics of the organic, physical
and chemecal soil (b) and the biological characteritics of the soil in principal component
analysis.
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