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1. Net N mineralization

2. Soil Quality Index (SQI)

3. Minimum Data Set (MDS)

4. The best soil functionality is associated with high values
5. The best soil functionality is associated with low values



B 83k Ol S 59 S ColeS (59, 1yl (61,8 i glgil 1T

do) 3,35 o slop SB p ogllae Sl (YU pdlie a8 conl Slascie 5 atws ] Jols Jol 09,5
{1 5 posgel ande LB slty 5 S (JS 3l e ()8 cgho

FLS2) cutls 2l olyanes S (g5) e b Ll e (2508 &S sl (plyeitio 555 1203 p93 095
{2l

adoxjl SIS (S0l colin g il (yingsy (ol 80506500l pliond 5 (Sujed Srcuogad G
YU o/ odgdme g S ansuwl (lp V¥ osue) bl (gl odichy pai diald g jlade 4 dvgi b a5 sids (o ladiaseio
L s5lae Ladaseio (ol (ljee 5145 5 Cnd $35980 (5095 (Sl ol (gl yio 0 (o (o0
P9d 09,5 & (Blaie (g ylday Cjge ) g Jgl dwd 3 e 3)90 (sladiasilio (Bl oy 311 5 ke | jieS
el (1) 5 (V) bl gy 09,5 95 ol )3 48,5 )18 (sl yusite 1 6 5o 4 b jo jlitel caleg ) 09 il

Jol09)s = )15 (slade) (235 (550 eVl (v dal,

P9° 09,5 = ()] (e oml DS o (Jlade) (35)) (v
Nor¥ (oSod 5 Jomlile) B s (asls lgic b IS (adls Ky 19y oddbdmmlne slojlaal lesl @

SQ index = (Z Si/n) x 10 (¥ dl,
foanli ya 4 o 03l Ll S

.Lhua.'>‘.w ut{ Misi

& sbo] Slnslons

OP9=ley 3l Glisebl oS 51 g il (slas )18 53 55 390 (sladastie duslie 5 (5 kel St o0
abybo Sy uibly alos Gyl 3l (009 Ggeil) Llly (Kan g (Bgigpmensl - B9 )S5alsS (yg0l) laosls 28T,
5 plos| SPSS 16.0 lj3lp s Laxa 1 SNK (5951 5 (ANOVA)

oARg5 sasl

axllas 3 90 (S5 2, )3 S olonsd 9 (S5 (sLraaseiin

USin 5 Uty i LS 93 93 domseiie cpal liee 48 ol 03l s o S gy (3Slie Al
SIS 53 Casby (e (VL () J9i2) Conl 0392 b )8 b I iy (P <+/+0) (5yblime pobocy ey

Gy g s alS b Il lge 1y iy agy opl SB o T slge Jlade g 0L ey olgs e oy Lol JSo



IYAY b ¥ b)Lo.u'S 3] 8,93 ‘u?‘ﬁ'fb d@')ﬁé S iRy

AV ye.y
andlln 3590 S5 ot 3 S (sloaasuiio (Hlre ol & ) (SSlke Amlie ) Jga>

SigUiS omej | A SR | B G0N | g9 s SURe | O, IR e : iy
S sbaasuin
\Y/£8 £ IV YY/N £ ¥/va WAYE /ASD | WAEYD | VY £V /VAa () cagby
VA % +/-0ab Vg £ Y VoY £ /A ARE-RIAN] I ERYRY (glem’) ol JEs
Yolo £ \/¥ YA ENY YY/5 £/ AT YAIY £13/0 A"
AATZERTA ovIv £ 515 £0/\ £ Y/A oY £ /A FY/A £ ¥/ (%) oy
YA £y Yo/ £ ¥/5 AAZARESR YA YA/-N £ Y/D YY/5 £ ¥/ () e
o9 ) 0 (09 o9 ™ 09 9 e gy
YAAE -[-0ab | FIVY £ /¥Ybe | SIAVE-[-Aabc | VXY E-/-sa | SISYE[-Ac Sk STy
IVEE L ARV AT VY £ ey YV E /0 ARV (ds/m) S Sl colun
Yiov & -/ YI¥ £ A YIVE & /Y5 Yig & /Y AR EA ) I oS
JYE-/0b +/¥ &+ +/-¥ab No £ /¥ ot +/-¥a /YY £ +/-0b () Js el
oYa £ \V/-Ya | YAd £ YAFTD VoY EAec | YavEYeNab [ YYF £ Fbe (ppm) pamolss
Y. YYD V08« £ YYD Va0« = \#Ab Yo-+ £ VA-a VWA« £1\Yb (ppm) alS’
£IYA £ ¥\/VYb AAENYAE! FIVYEFVVAD | Y/EVEX/\Wb | Vo/-Y £ 5-/5Aa (ppm) posigel
YAIVY £ ¥IVY AAAESYAR YYIVY £ ¥V YNSAEY[-\ | YE/FY £ ¥V (ppm) el s
VYA £V /AY VVE £ Y/IvY VoY £ Y NY Y-y £ Y/ <I¥ £ YIvY O35 Ao oI
(59) 2 SB p)SokS 2 25 o)

Gl calisee glagy0)5 o 43 (P <+/+0) Hhline MBS Buiad ylis calisee B9y

OOy o S > sty (Sua il ey g e [Sin 50 dasitio (pl jlade (1392 3L (yizran
I3l (e oY 3 Ol e 5 (201 S 3 Ol pdideis lie ol 2oxips o col SB el
2 Cegb) i (il 35 Adllas 1o Lol )l Jlssan (VAAY) )San g Jo (gl L aons ol il o0
oS o)l IS Sl i g o 3l 86 ) (IS dyg e 3l S
(P <o/+0) g )bline BMSI 5 5 ) Ui 5 3l US> (58 99 o o 4 S STy (1:S0leo Ayl
Oty Iz > ol ke S g (g )L S 3 duaseiie opl s cpyidir 45 (b sl 3l Lt
5 09 St @y Lo 4wk 0y OB Sz 5 SB bl GLIEIL a5 () Jgia) ol oad ssalie
4 b sl 5l ok polie Sl 4 jorie 395 4558 o)Ll SB (gdie dlge slgee (sil e doniyy
JLisay 5 5 esY S & o0 Alaslgay (3], S 50 S anil (e sials (VF DAFA () 3950 S




" sl Il JSi )5 ST kS (5 031 (528 i glgil 5T

o=l YAV Y e¥a yye - SLa) 09d 0 dn gl «SB & (oib slaaslS culiSL o )ob 9 uﬂ KWH WIS ‘OT
= S oy diastin ool oliae (05 5ieS 395wy )d (59 9, callas (VAA¥a) 09)3 sleasl b ass
Gl 03,8 0155 g i 53 cbgl crodg b duwslis jo oy slaodys

() Jgaz) ol 00 (58031l £l o) IS )3 ol (e g g SIS 50 S ) liee iy
o) SLs a oppanY Jdsa oS ol @l 5 a6 I olge Jlade b bL3,I 5 g 8565 3 IS &l line o092 5L
9 Ay8) D9 o digy o) SLE j0 dasuiie (pl Hlde ol 38l o coniyd 5 03,5 Coles S ol buiS e
Jdoas Sy 450 sy L;A;.’f @ olg oy 28 UK o IS @l liee (09005 (YEY DNAAY () Sar
AVAY ¥ e oo oS b) 0D s 095 0l )0 S 393 g

Oppde (§ylixe jobodsy 0> (Sl ) b awlie 5 (6))9liS (yej 615 1> SB Sudods maly
LS il oslitolay (65,038 (o5 6 5 by lie (39 YL () Jix) Cunl 03l polaidl sy ) jlade

393 ylime oy i jl K0 slagp S b awslis 3 9 )8 K SB Subods pulS dasuin
O Syt gy Ao Jodoan g Gibsy @0 125 SB 3 wpeds e 39V () Jgi) el 0392 0,555
033=) Al e Lial38l S a4y 0uds d)lg (g3l loyaslS cdale (5 piY m w4 o0 Aol A5 AigS iy fCwl
ol 8l 4 e scj <_;’9WT 9 09 Mobe slisS Sy g 2l 0 o3k slayeslS (YL clale isren (VO VAAFD
L aoes ol (YA Vo ¥b im0 = (SLa) 9980 S 4 ()L 26 Gosbo 5 aeslS cnl 690
bosly 555 IS IS (350 B3 i b (g )3 ol )0 lseen (V2 - ¥a) e 5 = (Sl (sl
Gl 0399 Pigh g ily (glaodgs Iy g9 8395 ;0 S o &Y 0 sleowds polis plo ol yodrdy quppdS

Cbale () Jgao) Cosl oas (65031l dpgyme Sz 5 3l [Sia ()8 93 0 S poigel e ey
&5 I3V e DAY (5,L5) 9,5 oy 3l b Game Al &5 (VL 4 lais)lS il ) padsal b
g Al (SB Cogby Oyl dnyd e o jusie ]38l /wb Cod by ¢ 29,50 Cudlsd g @3l b Jaxe
(FYA NV )Sen 5 $LiRS5)) conl b )l ol > &l 5 ()8 <850 @ilis
@L.u Osredd .(\ J9J.>) Cawl 0dg) wlie uw‘.o.f oo dy90 L;Lbatg)g)lf SR SBocal EP 9 Sl 03185 ul**“
sl mlS o 5 Sl g IS o So sl colun (gpalls S cladastin 45 sad o Ui
() Jods) cunl anils gyloline WS caliseo



IVAY b ¥ 0 loud €0 093 ¢ b (LBl an sbd pidgs \al

adllae 3,90 W52yl )3 S (So5edom s Lo
(e 3 Ao ol gl (§)bline Gl pas 2929 L oS Canl 3l (LS (9 (b Same Al £ @l
S SS9 ol S 0 ol e %S 5 g ) US> ) (Sl cul ke iy cilisee (glacs )8
(23 VL) 4o (55) SB (29,50 il 3 0)l5e (Ol (B Same () J5in) Consl 00d (S0l g
SL 53 LagudlS g Sio callad (ol yy seluns Ll 30 adienld 4y Jol8 Koy anl ol plosl (08 1\YAT
909 S Y @ Lo a yowie 45 5,8 0,8l ol sbj lae g 3k s PH & glgice awd o] 51 45 35
Wy sy 70 0s2g Joar (MO oA cbly 5 (0050) 29300 it ol S 4 1 dlse (93909 a8l Cale >
oo bao s ol )3 g ySae calld gl calials Lyl sy 4 2l )5 Ui 5 U3y USis el y)lS
Ol 93 38 0395 Oab s LA 5 oliwe Caleds 5 4Bl SEalS oS (ul Y & sy sl 0

(VA' Y. so‘)&o@ 9 O‘)9.)) JJL)UA w.hlf LQM).C

axlllao 590 (s 5,5 0 S CodS ad b
=2 0 (¥ DY (S g olyed) Cenl (ol e o e sl i ()0l (S S a3l L))
ot ogas j| hacgars S5 S s me 550 b 'Bpro pli b SB (slacuogas | jasls ol
a3l (e dunlie 05,5 oo 1,5 edlitl 3590 00 Db eSS dusloxe ;> &5 ditwd S Slond 9 (S5
Orrde (09 SIS SNz g dag e S sl )l g lade (1S @S ()5 IR &b s S cus

(O JS5) Slodls olaidl dgsay 1y (asls oyl oo

M D550 oad ghaa alls ¢ 5
v b Bolm
. IO
paiza
3 7
a) \ b B s sl eglas
: e
4
E méﬂwa!b“‘t
% r B s
g A By
2, Bysey
T T 1 BE’T oif
. . N . s . : . B,
03 G sbw gl oSSy ) R gipgli e agpRe SRS el

Wl Qlisee (glo 6 y)5 o yd ( P<'/~A) & yboline M b L alises gy

axdllao 390 (S5, o 40 S ColS sl (1nSlo Al LY JSUS

1. Indicator



" 83k Ol S 59 S ColeS (59, 1yl (61,8 i glgil 1T

sbaaasiio jl o)l plie (39 )5eS 4o plyice |) 28 SR 3 CadS (adls Gl (908
Cogly slome o (M )8 (IS Ol gdie dlgo (lsime lon ) (asls ol ) oolitl 5,50 (lbord 5 (o3
CstsS iy y o) 0 05 Adlllas (3 5 (Yo V+) ) Ken o Joamlile (VAT ¥+ 40 ([, Ka 5 ¢3l5) o Cod S
S L analio )3 (638 S 1 S Sigw )5 IR pludy cod SBadlllas 3)90 caliseo slais )8
sl 0351 I8 32 Sy Figes § S e el S

&8lgyn 0,8 oylil (s B39 ol Jlislw a g e cdig e JRin 0 S cuaS eV L ally o
a5l 5L a5 (glodgs 4L 03955 drg 50 Mol S S (530S ) e oyl ot (3] 51 ot 45 sl
Syt (spigan o GVl ooy ey g 0 L SelS' by 2B (1 )2 45 0332 jpen = ol 40 i o
el 0313 5 | pmolie CriS SIS

slageslS g Giariw il (28 SV Mg @ Glgie ) g O IR 3 SBCldS e (g pie
9 9 4 oo (LS i 1) 0 Cund ding (pl SB o 1> S le (hSg jph> (pixed 9 (sdae
S cblis g Sy Ol dgks 5 Skl le ‘uﬂ dgs claze wiile S slacuwogas (S Cogls
Gk il (LS Gidg &8l 2 (V¥ e ohlSen g (lejsS 9 7Y DA ¢ Jeew ) 298 (ool (slaan 3
e (Yo 0N+ e 5 Jalile) 5,55 o sl S S b33l )3 s 8B S5 s s (sl

S 5 4ot g S
2 0l e g e 5 18 CblS s 535 )3 SB iS558 L bl 13 o) e Glegh B 4 429 b
@l 48 (g 2l Smitg 9 (25) Sp Sigw cdiss S 5 Cogor (I ISix 39800 Slaulny <99 895
bl 53) o o8l 5 K 3blie )3 ()8 s (o9 Djtods (il oljonay SK sacwogad ) (ogllas
aydng L (iored Db g0 e (MK 83955 5 SB Cupmdg dgue 4 45 355 plosl (adllas 390 adlaie b 4l
O P ot 9 Adllas 5)90 dibale > g e K> alde ey 0 SB laciogas )yl Job @l
bl slal aoxins 5 oyglalj obml )3 dalSe o (S las Pl L g0 aloods (i sloily ol

iy (6 e P (IS (b

&lo
oSyl g ) S 15 98 &lye g S lojle (i S Ldld g (5,5 UK (VYY) . ¢l

0538 Ble 9 LK Glojlo (I (g pw (25 5yl 25 S5 908 250l (VWAY) b



yray ;.g’b Y o)LM‘S £o 0)9.5 ‘(:‘.‘.’f‘b dl:ﬁ')» dlhua&sf \'23

L] g o o lonmnd 9 (5938 oo (S 3T g (5,15 paiged S 430 (Gl g, (WYAY) o (s (yhnn
u_>u9 L;IAB

Ot oSl Ll sl SB g pdols (WWAF) Le ¢ 0, Ylo

Ol Bl gy (1553 aslipbl US 2958 SR Al o i 3 (SIS 098
(SUS G £l il )y s Sdy90955 cikieo SLACxB50 5 mdly] 55y yuid 5T (V¥AD) p ¢ azes
4ol g 31 sl 89 UalS” laol 5y (oand (2011 53 () (ST 9 (5591585909 50

GBS b @lie 5 65)5laS pole oSl

Ajami, M., 2006, Effect of Land — use Change and Various Position of Geomorphic on Soil
Quality Parameters, Micromorphologhy and Clay Mineralogy in the Loessy Lands
of East Golestan Province, Watershed Aq Su, Master's Thesis, Gorgan Agricultural
Sciences and Natural Resources University.

Andrews, S.S., Flora, C.B., and Mitchell, J.P., 2002, A Comparison of Soil Quality Indexing
Methods for Vegetable Production Systems in Northern California, Agriculture,
Ecosystems and Environment, Vol. 90, PP. 25-45.

Andrews, S.S., Flora, C.B., Mitchell, J.P., and Karlen, D.L., 2003, Growers Perceptions and
Acceptance of Soil Quality Indices, Geoderma, Vol. 114, No. 3-4, PP. 187-213.

APHA, 1998, Cadmium reduction method. In: Franson, M.A .H (Ed), Standard Methods for
the Examination of Water and Wastewater, Washington, DC.

Asadollahi, F., 1990, Afforestation and Forest Nursery, Forest and Rangeland Organization,
Afforestation and Parks.

Baker, M.R., Nys, C., and Picard, J.F., 1997, The Effect of Liming and Gypsum Applications
on a Sessile Oak (Quercus Petraea) Stand at Larcroix-Scaille (French Ardennes) 1.
Site Characteristics, Soil Chemistry and Aerial Biomass, Plant Soil, Vol. 150,
PP. 99-108.

Bewket, W., and Stroosnijder, L., 2003, Effects of Agro-ecological Land Use Succession on
Soil Properties in Chemoga Watershed, Blue Nile Basin, Ethiopia. Geoderma, Vol.
111, No. 1-2, PP. 85-98.

Anonymus, 2004, Booklet of Tajan Forestry Plan-6 Alandan District, Forest and Rangeland
Organization.

Brady, N.C. & Weil, R.R., 2008, The Nature and Properties of Soils, 14™ Edition. Pearson
Prentice Hall, Inc.

Brejda, J.J., Karlen, D.L., Smith, J.L. & Allan, D.L., 2000, Identification of Regional Soil
Quality Factors and Indications in Northern Mississippi Loess Hills and Palouse
Prairie, Soil Science Society of America, Vol. 64, No. 6, PP. 2125-2135.



" ol I IR 53 S CulS (59, (o0,] (5558 e lgil 3G

Doran, J.W., Parkin, T.B., 1994, Defining and Assessing Soil Quality, In: Doran, J.W.,
Coleman, D.C., Bezdicek, D.F., Stewart, B.A. (Eds.), Defining Soil Quality for a
Sustainable Environment, SSSA Special Publication No. 35, ASA and SSSA, Madison,
WI, PP. 3-21.

Dorich, R.A., Nelson, D.W., 1983, Direct Colorimetric Measurement of Ammounium in
Potassium Chloride Extracts of Soils, Soil Science Society of America Journal, Vol. 47,
No. 4, PP. 833-836.

Duran, J., Rodriguez, A., Palacios, J.M.F. & Gallardo, A., 2009, Changes in Net N
Mineralization Rates and Soil N and P Pools in Pine Forest Wildfire
Chronosequence, Biology and Fertility of Soils, Vol. 45, No. 7, PP. 781-788.

Fried, J.S., Boyle, J.R., Tappeiner, J.C., Cromack, K., 1989, Effects of Bigleaf Maple on Soils
in Douglas-fir Forests, Canadian Journal of Forest Research, Vol. 20, No. 3,
PP. 259-266.

Garten, T. Ch., 1993, Variation in Foliar 15N Abundance and the Availability of Soil
Nitrogen on Walker Branch Watershed, Ecology, Vol. 74, No. 7, PP. 2098-2113.

Ghazanshahi, J., 1997, Plant & Soil analysis, Publications of Homa, Tehran.

Hagen-Thorn, A., Callesen, ., Armolaitis, K., and Nihlgard, B., 2004a, The Impact of six
European Tree Species on the Chemistry of Mineral Topsoil in Forest Plantations
on Former Agricultural Land, Forest Ecology and Management, Vol. 195, No. 3,
PP. 373-384.

Hagen-Thorn, A., Callesen, 1., Armolaitis, K., and Stjernquist, 1., 2004b, Comparative Studies
of Macronutrients in Foliar and Stem Wood Biomass of Six Temperate Tree Species
Planted on the Same Sites, Am. Sci. For. 6, In Press.

Haghnia, G. H., and Kochaki, A., 1996, Sustainable Management of Soil, Publications of Jdm
Press, Mashhad.

Islam, K. R., Kamaluddin, M., Bhuiyan, M. K. & Badruddin, A., 1999, Comparative
Performance of Exotic and Indigenous Forest Species for Tropical Semi-Evergreen
Degraded Forest Land Reforestation in Bangladesh, Land Degradation &
Development, Vol. 10, No. 3, PP. 241-249.

Jafari Haghighi, M., 2003, Methods of Soil Analysis, Publications of Nedaye Zoha, Mashhad.

Kosmas, C., Danalatos, N.G., Gerontidis, S.T., 2000, The Effect of Land Parameters on
Vegetation Performance and Degree of Erosion under Mediterranean Conditions,
Catena, Vol. 40, No. 1, PP. 3-17.

Losi, C.J., Siccama, T.G., Juan, R. C. & Morales, E., 2003, Analysis of Alternate Methods for
Estimating Carbon Stock in Young Tropical Plantations, Forest Ecology and
Management, Vol. 184, No. 1-3, PP. 355-368.

Madanchi, P., 2005, Effect of Land — use Change on Deposition in Watershed Gorgan,
Master's Thesis, Gorgan Agricultural Sciences and Natural Resources University.

Mandal, D., Singh, R., Dhyani, S.K., and Dhyani, B.L., 2010, Landscape and Land Use
Effects on Soil Resources In A Himalayan Watershed, Catena, Vol. 81, No. 3,
PP. 203-208.



yray ;.g’b Y o)LM‘S £o 0,92 “:‘.‘.'f'b dl:ﬁ')» dlhua&sf At

Marzaioli, R., Ascoli, R.D., De Pascale, R.A., and Rutigliano, F.A., 2010, Soil Quality in a
Mediterranean Area of Southern Italy as Related to Different Land Use Types,
Applied Soil Ecology, Vol. 44, No. 3, PP. 205-212.

Neill, C., Piccolo, M.C., Steudler, PA., Melillo, JM., Feigi, B.J. and Cerri, C.C., 1997, Net
nitrogen mineralization and net nitrification rates in soils following deforestation for
pasture across the southwestern Brazilian Amazon Basin landscape. Oecologia 110: PP.
243-252.

Neirynck. J., Mitcheva, S., Sioen, G., and Lust, N., 2000, Impact of tilia phtyphulus scop.,
fraxinus excesior, Acer pseudoplatanus, Quercus robur L. and Fagus sylvatica L. on
erthworm biomass and Phsicochemical Properties of Loamy Topsoil, Frest Ecology and
Management, 133: PP. 277-286.

Norden, U., 1994a, The Influence of Broad-leaved Tree Species on pH and Organic Matter
Content of Forest Topsoils in Scania, South Sweden, Scandinavian Journal of Forest
Research, Vol. 9, No. 1, PP. 1-8.

Rutigliano, F.A., De Marco, A., D., Ascoli, C.S., Gentile, A., Virzo De Santo, A., 2007, Impact
of Fire on Fugal Abundance and Microbial Efficiency in C Assimilation and
Mineralization in a Mediterranean Maquis Soil, Biol Fertil Soils, Vol. 44: PP. 377-
381.

Salardini, A., 2005. Seil Fertility, Publications of Tehran University, Iran.

Salehi, A., 2004, Investigation Variability of Soil Physico - chemical Characters in Relation
to Tree Species and Topographic Factors in Nam — Khane section of Kheirood —
Kenar Forest, Ph.D. Thesis of Forestry, Tehran University.

Sing, R.S., Tripathi, N., Singh, S.K., 2007, Impact of Degradation on Nitrogen
Transformation in a Forest Ecosystem of India, Environ Monit Assess, Vol. 125,
No.1-3, PP. 165-173.

Sun, R., Chen, J.M. and Zhaou, Y.Y., 2004, Spatial Distribution of Net Primary Productivity
and Evapotranspiration in Changbaishan Natural Reserve. China, Using Landsat
ETM" Data, Canadian Journal of Remote Sensing, Vol. 30, No. 5, PP. 731-742.

Trimble, S.W., 1990, Geomorphic Effects of Vegetation Cover and Management: Some
Time and Space Considerations in Prediction of Erosion and Sediment Yield, In:
Thornes, J. (Ed). Vegetation and Erosion. Processes and Environments, Wiley, London.

Wang, C., Han, X., and Xing, X., 2010, Effects of Grazing Exclusion on Soil Net Nitrogen
Mineralization and Nitrogen Availability in a Temperate Steppe in Northern China,
Journal of Arid Environments, Vol. 74, No. 10, PP. 1287-1293.

Yang, K., Jun Zhua, J., Yana, Q. and Sunc, O., 2004, Changes in Soil P Chemistry as
Affected by Conversion of Natural Secondary Forests to Larch Plantations, Forest
Ecology an Management, V. 260, No. 3, PP. 422-428.

Zhao, W.Z., Xiao, H.L., Liu, M.Z. and Li, J., 2005, Soil Degradation and Restoration as
Affected by Land Use Change in the Semiarid Bashang Area, Northern China,
Catena, Vol. 59, No. 2, PP. 173-186.



