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Figure 1. Geographical location (A), Satellite image (B).

el Sl Uil L Ol LB el
sype podl o olfams 31 eslisl b 5 sl
(Y Y0 cs 8 5 ¢Sl

OAdgdas Al E5 Seyll sk,
S s glaantls 51 S Olsisa) 035,50
Aok (T 5 T0) Ak eslinal 058k ancS 5y,
soboog g 1) Ol 55 3 aaleSG o5 (b s &S
Sl G Ve A S a5 (olesge Ve
2 Salg S clly e gle Vi Gas
s sl S e £ S g
osls Jl ol Rslajl & Goloyge et V0 (5513 4 5o
0> dyl Ol s aised by L ;;La)'r.a A
Gos Olad 3 (6505 (slad sad OIS Slas & sl
55 ki esls L3 5 0L s s s ol
Solg 53 S Ohde Lk sad il Ges Olas
go Baised pl Goo V) ere Sles s (b 3l ey
5 S e ol lesl 4 5 e ikl 5

AR

5> bt 5 33h 5l e (555l per
sl e 00%XVO slal w gyls bl s ailis
(e YoxYo) slal b agel ankad Vo oslias 5 s S
S Lo )8 Spls Ja s (b ialal i) 4
Sl glaw s A a3 § a3 55 S (gl 0 gel
sl a5 e 5l LS 3V WY 055 LS Sl )
Bl gl 51 eslinal U (g e Sle vV 0 G Sl e
frome 5> S sy Gl A ) (s
4 o9 Sl as,e 3 S oLl b slul
Wil o JUEl 5l e s S ime oS Lesl
033 038 K& 5 238 oo 4 Sasby Ao
ook b @S s 4 gl o pas
LG regmily o 4 S andal (g 2y s
3o S Culde e pH oS 3l sl
Sl o e oes S slisl | (5 5o e
S Sy s 4 I oS G BO) (S
WIS gy a0 S 05555 omdsl Jhas 4 ud



o Son 9 Lily e 550

Cou g W

Sl 2 S plad 5 (Kb lhaasis
asdlas 5 40
b S il s pl s cugb) Ao
St Cosby aesie o5 sl Ol Lol ey
Slas 8 m s Ll g Sl phe 25 L
L ole o S oA S 68 2 il
Sl 03l jolatt] 59 4 lag oIS sl a4 s
A 3 S Ol S cugk, () Jsi)
Spieaw ST L5 bl 28 (Gl slaad e
daz 3l Jbelse 4 St cusb, (V) 5yl Ko
O 5 S Sl s (K LS 25y
Osee 039 W LOPA) s Ko S 250
Jsa Ol 1y s K S s b
(ils ao e pl S s JTslse Sltie 034 5L
SR 5 G s s A Gk Sl I slse s
SMie S 4 e S s O 38 55
(8) 5500 S 3 Lusb, Sais

s g lS s S il gl LT
b ‘_/K.\;- S8 Sosba sl LS (gl pme
DIs 1y s deons (n 50 5 b dons (ke
oS s 8 0 s s 5 Sl 02y
OLedS 5 50 (Y00 4) DL 5 oz .ol 02 g
sl w Jf;q-)'\ S i LS s S sl
St oy Sl ldie 5 Sl il St ey Olie
33 ey Aoy ialS K 53 (V) Wb e ials
Al il S s Kls e e slal
2 S e L;K.\;- LS s &S £ et >l
L Sl 3l 5 o3 8 Iy o e sl
Slagsl oy doss il d b Sl s das e (S
A s b b e Jrals ST L
Ll Dud S caw S Olles

Luu) JJ\J U‘:""'“:'ﬁ )j—é}- r.)d‘«jdjm QM;‘,‘JJ_,

AL

Sluwlow
A Fs WisA Db Al £
Jols Gy T Sl osl (b 0355 Ol Gdae

(VO B i') brﬁ&d A.MAL>‘-.A d_}\ QLﬂ) B Lﬁ""bu CJ)\

RM:[(Tm\'Tm~)/t] (\ )

3 Tt 3l 043 Sdme all= & 5 Ry Ol 53 &S
wloy g gt 55 Sdme O3l Tip colojge 53 Sdes
e 3l el W 6l s p’Y Oby ol t

Al e
S ) 1 5 p gl M5 LA &5
Ol n et 3h Slos o3l 35 8 3 pyisal s
NS Sl esl s L padsel W el #
passal Jldie Sl oologe 3 pisel SlAie Lols
Oeomen Sysl Cesay sloy g g 53 ol S oIl
e Ol e 5 L ol el gl
Ll s akaly 5o a8 Culd I Lo S anle )

(80) 555 eslizal & 25 ) M;yi sl

Ra= [(Tar-Ta0)/t] ()
T esisel My salls 25 Ry ol 5o w8
5 psdsel Sltie Tao wlojge L3 padsel ltde

ol g 4t
gl 5 bl o tesls Jog 5 ) p
S e Glas )8 o el ge slaaasiis
O3031) Waesls (ST 035 Jlo i 5l Qligabl J pua
o30Sy Kan 5 (B el 35,8503 S
5 (ANOVA) & b, bl U0 G b 51 (0
pll SPSS 22 isle i ks > SNK Oa30

A



AT (1) 0yl (YE) Al S5 g ol Clilis sla g3y 41 i

S Sl S 5 (S Calis 5 S ST
Sl Ol Sl Sty oSk sl
o3ls OLES il slas 8 s s 1, (P<4/00)
03 dsein pl Olse S A Sg,sba Lol
S sl L3 Ol 5eS s Ll S
Sladkhn & adled 5 gladlas 5 WAL e 2D
Lsls ol (Y ) w5 seldl ey sl 5o
S8 553 e iuslS 28 s S pH &S
5> Sk pH Gsp VL (0 el ey K
B POl e 015 e 1y s30slis 21
prom 5 sbend GlassS wolel ST 5 b
Qo)) s sl

aaseino daosls =S 5 4 c,l:., ool
Sols g B a5l s 5 SO SIl colus
S e 4SS sbay sl esls QLES |, (P</00)
5ol LolS @ Glete LKsIl Culie s
A3l e DS e PL (68 4 b e JlRe o S0
g5 a0 by L s Al Olss O35 S0
oS 5 ke glas S 5l el omy OF Sy e
o Ulge |y olS CL 05 daseis pl O
3y s g30liS Ol C}h\ P u-i)“:“-’T
OLer 5 SUS Oprps LS55 (W 5 V)
(Y00 0) Sk 5 (Y000) OKan 5 el (Y+44)
Colls B e R e el
S & S Sl ek il Sl (S
LY YV Q) s 5 ol giles

watiie dsesls Ll 5w s el
Solsgme BN g )8 5 eedS Tl S
S Sysba ol el LS 1, P<y/Y)
53 O Slde o 508 5 Il s OF Sl o 5%
Loy b S el b K nlS
w035 LSS a5l 5 VJéJ.;J 5 Soobe slge aSpl

aiae 53 s A3l g8 ks b wlg e e

1

ot 53 5 S I slge 5555 RalS
S Ka o S ol St als
2 S il 0 S s e e sl
olgen M SUl 4 s gislis LSL)
Il s ol pl e 5 WAL e S e seme
() il e 6l i St Sl
Sl o3l QLIS Lhwi.:u awslie 31 ol c;\:.,
D o 5 s asdlas 5590 slag oS s &S
Lye P<t/00) ol pms Hsbar ol S
S 4 byye Jldie op 568 5 1L 08 &
O dsdr) il ok S 5 (8 Rr
08 dasia pl e oaﬁ)}pl{&{\)).sw
Lo Ulge b 5 o S lag
ST NSNS RE T S
S ol 255 15 38 o)Ll s s 5k
ean 5 LOlSLE sl il 4 e 5t
0> oSl Sl s s g s e Rl
Llse St ol I Jaliil 55 S e Sl
Sk uf.sf:..e 5 S Jﬂ osle Oals s 1 @
woarg bogoslis g8 0 s AL by
Sgh o bl S s (,S\J: (SusS slae s
L oS Lol 0L (YY) 0lKes 5 i O)
e 53 2y a K Sl el g8 e
o S JI S s pme JalS ey 088
I f; VOY 4 VYo 5l S (g el o gt
e R L el
S 4 e Sb Bl g bl L JT sl
e oRIP S e g al osate O
SRS seds H 50 Sb i 5 b o pasie
osle fals Wsay &5 0 5 2l & dki.;— P=lB
(Y) Ghler 5 ems bwy St s I
e (TN OLKes 5 ol 5 (Y0r0) S

(VN 9 C\ LY’) k:»..w‘ e.,\._:.b; k.);')\);



o Son 9 Lily e 550

3R S s aaiie ol e St
3L Sl ek sdalie i3s3 OF Jlde o 508
L byl 5 K e 5o S &l Ol 0
davlsa S sl o o3l 5l b T slse Sl
JESTIPLY Jﬂ Sy 558 e Wl St a4 (g5 ,45Y
Corazr )l caiiS St gdas slse (g gee Lol 3l 4
05,8 Colam St gl oS 28 L;LQMK)\LS:A
S s asein ol Hlade Sl el ams s
(Yor) 0L 5 5L .0 555 0 4o s oyl
Sl 0550 a8 L5 S edaline OlndS Oliwl 53 50
B om A sba (sasliS ol 4 K ks
O Sk 55 ol el Bl SIS e S lds
Sl s Al e e B S s S 0L
52 JS 035 Oer 5 gl S0 QLS Ja s
(YD) a4l S

D3/ @ oS S S Az Ol B
Sy Sl o uls pae ML (6l
b [ R 55 Sosbe il e addla
5 Sadmd O eiote A K s
oobatl s L Ol (eSS
S Ois 0 4 oS Cad O3 S A WLlesls
(Il sl Gl Ol 03n 5pS)
ol Jﬂ e sl3 CQJ J:bg L;K.\;- sl il sy
A GLle e Gl 5 Sl Ges
(&) ol
oty U s ol BB el 5 i
Q)w¢x:ﬁ)l{6:\somduﬂ~éw
S s e e FL G (ol
sl aaiia ol Ui FpS b S
Q{\ 23 aub Q\ﬁ» NEPY YL Klesls u.,aL,a.:;'—\

)\ oalaul L;\SJ QT g:,qj.)Jm C}; L") Jo).:jd LSJ.:)lS

YyYy

o Sgr (D) S ly S 51 asdlls 55
Ol pH ks 5 S+ el slr ssaslis )
e s Jgame Clls 5 25k 51 5 558 00 el
g e ol Sles 5 el gLl s
s M esle Sl 5 s glaalasls Dus waSs
OHlan 5 osl (M) 255 o oy Ko Sled Lals
2 6 s LaS s S 518 s (YY)
S dslee Sl S o5 ey 0 S
5 sl (0) S3L ANl as s VE/04 4 £
03 omb 5o (Y00 0) Shew 5 (V004) 0L
LS xS s sl sl S
5 Dol SOl S e JWl 4 1 ol
,U:\JQ.TMJL;K;?L;J{)\S): ol ol s LS
@5\
05555 4 oS Sed 5 JS O3l (IS
Ao daedls Jod 5 e i bl
(P<e/v0) (gils gme sgba St I op S i
3 A ek SR Sy ok b
il SR S w bae O S
Gl el glaasiie Sl JT S Sl
3 GoseS ol g e Sllee ;:317 b
2 sl sp 5 oS 08 5 1)l s
3l o 213 Slkes plnil 4 0155 e 15 L1
sBalIS b Dudan S o e o)) Slkas |5
el 03 S bl 39y Jﬂ Slse oS 555 o0
58033 oS Pl S asg GRlBl iaen
(AL SLE 0155 (T sl e O ppeldenS| 5
Je¥s Rs 5l 5 ol SRl s e s
Y 5 YY) il e sl ol

dasiia S ol OF Sy Seilsls 0T b
Ghils Ciles gla iy o 5> S S 055 55

ASLSJJJaA.: S| 03 ¢ (P<'/'O) é)\b&:u CJ_}L&]



AT (1) 0yl (YE) Al S5 g ol Clilis sla g3y 41 i

Sl S m 53 Sb e pdgel aasite g5l sae
Rl Ol AR (Glay G 52 53 il
Ol 50 RS 0 &K“" sl 8 5 ansia
(Y Jpd) ol ol odalie L5 LI s ol
sl Cus s S clxs kbl LT =l
@ S Ly ol gme Dl (g ) (Sols il ged
wf.;t.a awslie .l odls Ol a8 5o -
ol Ol o oS S Cnl aals QLIS St ol
Sl G sl 0 ol ssba aaie
Oye P ohe 5 WS 608 @ b e G ed)
Ll e [ 4 b O

OV Foa Ko (i 5 53 sl B3 il
Sl BAS e &5 Gl s 8 e ol GG dae
el (Gl Sheey Sde oy S e
&ydtﬂ)pH S by ol am s Ll
ot O s 8) a8l s o3l s 0 S
e S 9 5 baatie ol &S ol b
03 o MR eSS S e Bl ol
Sgosba (lles g oy 5 lag 8 sl Lol
Lo S cal 03 Sl 5 oy pol e O s
el il ials
andlas 5590 a8 50 S sy a3 le
OLES 05520 OAd gdae alls &5 bl LT
350 a8 e e Letls cpl &S el esls
Oemead Sl 6350 (S5l pme Sl& (glyls anlllae
A K G 53 0Js 5 Al O S
ol o3l G155 (S et 4 L)

KOES)

AT

AEb e 2l Lol b Y s wles glas S
Pl & G S s (151 el o &S
glanl b Ghass opl b owl el PLeEs
S s oties el (V0 OLKes 5 LS
PV 5 YY) 5)ls u‘")"“"“ (Y2 Y)

sl daesls Bl 5 e mls el
L, e 00 S el Ol 5o (olo sme
OF Kl b pSKle anslio 5 ol 0is 5 sualioe
f by Sl D S S S
a bae Mie 2 30S 5 B K S
5 ssil O3 S5eS  al opl el il
oY 4 b oY 5 aly 508 JlE) s s
Ol 5l & G K 08 o (b5
el (Y+44) DLan 5 ome () 5 T) ol
5 A Ol ok Ll ME S il
Lol ol anl 2alS g5,5laS Slles )53l
ol alS sy Ol (S il 0y S
S8 53 S kB T Bl s g8 s e
ol ey DU edes LYs sl el
Y 5 Y) M\;Ji;q- S 4l b 5,8
slafags 55 (Yoro) OKes 5 ool S - 5o
GRIF R e Gl S o8l g 53
L5 S edalie ;5L<“" ol s éa_“e S el
(YY)
el Chle (Sl amlis 1Ol g 5 pas sl
22 e 5 o ed) ol pdises Oley 3 50 S
Cens |y é)\.s&;:u Sl Caliss dudﬁ,ts O
EPAPY phe V“’J&L’ el sl OLES RERRE



o Son 9 Lily e 550

s 3550 5115 53 (el Jlns sla3) S ot 5 (S5 slanainis T b - Uy

Table 1. Results of chemical analysis and physical properties of soil (mean + standard error) in the uses studied.

33
Land use

Dl
(rice field)

<AS e pL
(Citrus groves)

A K

(Forest recreation)

(Natural forest)

St Dl ot

properties of soil

34.04+327%® 33.8+£227% 3647+225° 2588 +3.16°" sk Ao
Moisture (%)
P P P o e Sk il
Clay Loam Clay Loam Clay Loam Silty Clay Soil texture
L I
1.5£0.16 ® 14+1.16° 1.4+0.16 1.174£0.14° sl S \
Bulk density (g/cm’)
28.84 +£3.37° 34.11£425° 37.23+227° 49.13+£3.56° o
Sand (%)
30.96 +3.56 ° 22.88+2.76 ™ 22.74 £3.04 ® 1493 +1.4° o
Clay (%)
e
40.19+1.82° 43+2.68° 40.02+1.96° 35.92+£3.23° ?
Silt (%)
lee Sy
532+0.94° 0.6+02° 0.92+031° 0.52+02° Sl oSl
Calcium carbonate equivalent (%)
7.73 £0.038 ° 6.85+0.13° 6.8+0.17" 6.4+0.18°¢ pH (1:2)
S s laa
0.77+0.04* 0.55+0.05° 0.73 +0.04° 0.67 +0.03® S
EC (ds/m)
1oy S do
1.68+0.88 ¢ 3.07+025° 5.1+0.3° 3.86+0.19° S s b
Organic carbon (%)
s
0.22+0012° 0.33+0.02° 0.46 +0.031° 0.4+0.038% G227 e
N (%)
959+1.14° 11.44£3.52° 9.18+15"° 795+229° (¢ SAS 20 S ) A
P (ppm)
S S o) il
260.54 £ 1.11° 506.26 + 73.01° 564.65+59° 367.54 +39.81% (e S5S 5o S k) el
K (ppm)
s
7.71+0.42° 927+0.63" 11.06 + 0.48* 11.91 + 0.64" SRR LS
(C/IN)

.LI:L& alises Lghdﬁ)ls e 0 P<+/v0) L;JJL;'M M| skaasOlis Calises d}f

Different letters indicate significant differences (P<0.05) are based on different land uses.
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Table 2. Analysis of soil nitrate and ammonium parameters (mean =+ standard error) in the study area.

BN A K b K LS gL Sl i gl O Slasis
(rice field) (Forest recreation) (Natural forest) (Citrus groves) (Sampling time)  (Specifications)
4.62+027° 4.44£03° 4.043+186° 447 £0.25° e
September (%) 0555
NH,"
4.85+£02° 55+13° 5.81+1.61° 4.068 £ 0.027* 7
October
1.65+038" 523+£098° 624+ 137° 453+029° e
September (%) < s
NO5
2.51+0.75* 5.65+2.66" 3.47+0.56° 3.57+0.05° 7
October

.LI:L'L;« alisee Lghdj)ts O 02 P<v/v0) ngbw M| saasOlis Calises J}f

Different letters indicate significant differences (P<0.05) are based on different land uses.

OH P o g > 2

Net N mineralization rate

Cmg kg 'day™

0/2
a
0/15
0/1
a

0/05

0
| -
-0/1 a

a

-0/15

Ol e £l b o 2 S Sldls
(Citrus groves) (Natural forest) ( Forest recreation) (Rice field)

addllae 350 55 o 03 G 03 p SIS 5 p B des) 035 78 Dk gidas Al 3 5 Kl aglie - S
Figure 2. Comparison of net N mineralization rate (milligrams per kilogram per day) among the uses studied.

S gisal Al ¢
Net rate amonification
' mgkg'day™

o

-0/2

-0/

-0/6

-0/8

1

-1/2

-1/4 a a

a
-1/ a

S LS - gL e P S JIls
2 |(Citrus groves) (Natural forest) ( Forestrecreation) (Rice field)

s 3590 S 2 et 52 (s 0 ¢ SIS 2 0 S k) sl M5 LAl 5 il glin Y IS
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Abstract

Background and Objectives: The destruction of natural ecosystems and conversion to other land
uses caused considerable changes in the soil properties. Deforestation leads to adverse ecological
conditions including the reduction of biodiversity and soil quality. The results of several studies
around the world indicated that deforestation can reduce soil quality by decreasing organic matter,
microbial respiration, aggregate stability, hydraulic conductivity and increasing bulk density. The
present study aimed to investigate the effect of different land use on soil productivity characteristics
in a part of Ghaemshahr, located in Mazandaran province.

Materials and Methods: To do the present investigation, four land uses were considered, included:
Natural forest, recreation forest, paddy field and citrus field. The soil sampling was done by using 10
plots (2020 m) at each land use, which have been selected by randomly systematic method (50x75
m). Then, soil samples were collected from the center of each plot at 0-10 cm depth by using coring
method (8 cm diameter). The soil moisture, soil texture, bulk density, pH, EC, total N, available K and
P, NO’; and NH', concentration were measured by using conventional analysis methods in laboratory.
Also, net N mineralization, net ammonification rate and net nitrification were calculated. One-way
analysis of variance (ANOVA) and Duncan test were used in order to test significantly differences and
comparing the mean of parameters among different land uses, respectively.

Results: Our results showed that there were considerable differences in physical, chemical and
biological soil properties between different land uses. The higher amount of soil moisture (36.47),
organic carbon (5.1), total nitrogen (0.46), C/N ratio were observed in recreation forest and the lower
amount of organic carbon (1.68), potassium (260.54) and C/N (7.71) ratio were observed in rice
field. The lower input of organic matter into the soil (due to the loss of natural forest cover),
destruction of aggregates (because of the plow process) and the lack of physical protection of soil
organic matter caused to decrease of amount of soil organic carbon and total nitrogen in rice field.
Ammonium-N concentration showed no significant difference between different sites for both
sampling date (September and October), but the highest ammonium concentration was found in
forest lands and its lowest concentration was observed in paddy field and citrus field. The higher
ammonium concentrations may be related to higher rates of N mineralization in soil of both forest
land uses (recreation forest and natural forest). Increasing temperature, water content, pH and labile
sources of C and N (for microbial communities) can be lead to increase N mineralization rate and
microbial activity. Also, results showed that net N mineralization and net nitrification were occurred
just in the soil of paddy field and recreation forest.

Conclusion: According to our findings, N dynamics can be influenced by changing of forest land
use. Thus, total N and its mineral forms can be used as the key indexes to evaluating the effects of
land management on soil quality.
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