Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Sl o pae g S Codes :allio j9

ol bl 15 (21 9 w20 o)l U (b5 Hekine 4 SL CahsS Gla s Ll ans
5 . ¥ # . g
OMe Y oS ‘ALg).bUa GMo ¢ Y0 paliasme ol s ¢ YLg)i....s Golodese “@lﬂ; (Eo> Ao
Ol olSails 55,5liS eaSiils (S psle 05,5 (6,15 (sommails |
(00isS” a3l loni; olKtils «g3,5laS suSiails (S psle 09,5 Lokl |
Ol @S €65, g 5 Ljgel wlindzs ylojlu «ol 3 S Glidos dvnge oole ola gac v
Ol oEals 55,5laS 0uSizils (S pole 09,5 Lotils |
. . B el on e .0
Ol bl iomb glis 5 (55,5LeS Dlidod 55 e jlisbinl
0l eobigd 48 ecraligs olEzils sbiwl”

oduS

Oy bl )3 a5 YV 0 S gl Shag o plonil oy Gliwl (65,5LaS” (o81)) 50 S CuieS (oS (b))l Boa b G ()
Sl S (Shs 10 wd g pSeilul el Teofe g oYe Gos 99 10 w0 65 Lasyie 00 5 l 65,5liS )5 L as e VY Juls
Pl (b é 5 o (205lel wlgi sl eolanul b (615 99 (oo Ll la Sy (posliel 28,5 18 esliul 550 CokS APl (e
B ()5 90 G (b e (o235lel Gog) L odd (s (APl 0l (s (re by 5 ooliinl b ST CuldST el g0 Coles 0 5 00
s ol g @0 )5 50 j0 S cutS byl 6l P /) VL cBs (as asjlial by, b (grezd CoiS (el .l o e
e Sl a8, e ) 05 (100) mad 58 5 3Vl s o s ysb a CIT) (ol 65 ) pe il =¥ Gas o (s CukS asla
578 5 oolil 850 St dars 3blie S )0 S faisS oS ol sl Wy e Geios pl 1o S CuaS glaasls
o it Wz Jelo o65,5liS (S oS (S Ly o s galS Olols

5 Soislom s 45 wiecsST 5 25l) mlS by pe S5 o o 4 bgs e sla i alml sl S b b lie 4 (S counS

S byl (Doran and Parkin, 1994) sei o cayyai w23 0 By 1) Hladl 5 Gl 0lS Cudls g wiS o baa> | amedons ) CoaS
(YVNY o) 5 T0led0) 0,5 o g0 (S Soigdom § oloond (o sla Sho) S oS slaanlis | eslitul b S cois
e 5 MaSO) wigd oo Cpwnd S oS sla asli daaulis plesl b g ond aojhil oS s 5 alboond (Sujd sboaulis
(FN 025 85 ols s @l ad )y ) Sis e 5 Sad Lol 0 S el el @ e 5l a5 e )-“l‘ B o (Ve A
by o5 i o (Ralesi, 2017) wiog S CoisS » o)l et ) sl Sy s se BWamde)] wipl 5 (SoasIl culun
25 e kS el 5 Bl T kS ) sl Syt LIS oo Sk et ls b bl s 8 (1VA) ol Ses 5 (5
el oliws S il o (Y+VA) o, en 5 Nabiollahi gbs selul e (IFF) aes )8 5 5L s s cne Hsbas (+IFY) T 6,8
o sdls S cedS bl Gl GG @bl e eoiliel (s, 5 CBls 9508 CulST Sl Sl e b)) SiseenS CokS
Bl g 350 sla Thg U5 L gyee0 CoieS (aPlh 5 (omed kS (a3 lh sla g o plowl (938 (bl (5,5laS (L1 50 a5 oo Andes
FB L)l Fhe sla Shy Jlax b (oreaw CodS (aPlh o5 ol Glis GlirS (nl @l b gy p SB CehST bl 6l She oS
Sl S 4 sl 0l (golasu sdles e 53 (1YA0) O, 5 Gioms @ (VY K 5 Rahmanipour) 5" «l)| S coas 5l Jod

P J_’l CiS s e balsls s S5y oSl 5 55 (doys +/FY) w23 G 5 VL (ols e s (Us s V/AD) JJ CLiS g8 s

! Indicators



Ol S egle o505 oo il

WWAA g e ¥ GO olady SBLGSL

2Ll Sl oy G50 2 5 w0 6l 99 5 35dise gmme (il 55 (65)slS Dladsi mee slacdad | (S gl bl 3 s 20
D ged Baim ol)s S (hlole (e e slahy, Sl esliial pae Lo ay liul el)s slae yo Cel a8 o 1) Gl
55 5 bl a0 o 4 @0 Gol) s (5990 YU cpgaspe (55,5515 slashg, plmil (sS40 033beS (LSl 5l ealiul (ol (938
=5 @bl See b Ghagh al (lple el edgel oz G Jlars 1) il Sl a5 conl 6,503 Jelge 5l S (Sagll 5 (aLS by

85 Oyge ol el )3 w20 5 2l (55,9LES 625 50 0 S CaS

L pg) 9 dlge
Jsb 070" LYV 7 n il ol ol plsl Y YRE-AY Lo o ol bl JS mlaw (o0 ol g w20 65,5LaS (oolyl jo Lagh ol

o smisimis] S pe] (Gl i ol s dalllas 3550 S L guisos, sl adly o Lo,e YVOV - BYOTYE 5 3,
CiS 5 b b poiS dilate Lol Jyame Conl oLS il az o Vo /AF aVle slos bagio g yie ke TV aVls S0,k Lawgie il
B jho Goe 5l (oo oKl 0+ 5 ol oSl YY) ooy il s 4 oS3l VY 5 S caiged VOF «uio ol (sl il o ,Sm YEEYY-
LS 5L 9y5e ol (g0 g Aty anwgd Bes )0 () S CuaS Coeal Lo 40l g slaer S el P LY 5 Y
cdl Jolis (So5ed slo Sy 25 L8 addlhae sjge e il Fr BT g Ve B jas es 5o ek cnl o (Y010 olISes g Ball) ol 5
ool s 5 S s,y alaSE gl Gadlew By, 4 S (6,0l (pgate prz o Fis Ghsy & 0K woyd eyl gy & S
ol (U oy (S 90 0 Fomlie (g, Sl ke @) Jlal glaalaSE jlad cwais (S0l 5 b laalaS Sl S5 (Sl
L (Sorptivity) S OT ¢ pdsode s a6 pSojlail 00 jg5umd S sladiges jo Gl b by, 5l eolitwl b S gleal g0
Sl YO glis)| g sta il Vo 5d g (glailsial J5s 50 O (paseiin o2 jslate ool (slp b (5,503l de 30 50 qrled (b, 5l oolin
dlome o) pgd (g 4 (S5 alB (slail ;0) axdly 39i5 ol el )| S 5l pdy i pd ad Ed Sl B9 sy oY ploj g wd wi)
o EC 5l oolazal b glssl 5 go,las jo (SO uSI Colas g gow PHl oolazul b glsl 8 50 S placs Jolis slasds sla S5g .0
a oo BB el i Sl yS (o b s S las gy peyied BB Sand (IS g, 4 S 0355 oSSy sy @ JT oS
“st 9 Slls I gt Sl eslinul b Jsloe maos el b 3le (5 gy Jobee endS Sl S wpsiigel Dbl b (5550 las 2,
Wl (5 Sojlail S glil gojlas 1o mdws Ll Cand g gl S g, Sl eolainl b (S Slheend CoaS vy Sz ) Jele ol S
4 (LS ad) oS sgame Lelse 5 S 0 polie (Sogll cn) cuz) @iz BB o g pgradls (e 53, e ol Jald oSt jolie
5 oS Gomsd Lasls 5 Els ST L g puSoslas s, & eyios By wiod <13 ail i oS 5l solid L DTPA L (6,50 Las s,
e dy Ay loacn s jloolatul b S 09,Soe s Jolds o) o Sig ol cposd (Y VA) o, San o SIMON g, 4 (5955
5 ond (e S o IS e BTl g aliplnsar sy Sl eslinl b (09,8 o0ty 1S a3 s pSoll g, ce
e oy 92y 30 (29,50 0058 Cemj o1yS 92y pp S jloud ST S unSTgs D (Slpilie upd 0 Al 00t i3
Sl T 5 pll S5 a3 lags pSojladl plad ol anlone S (I 5 4 (915,500 $0055 Sty )T S 3l (19,50 ot (23LS 0
b ol o b S5e olilael (Askari and Holden, 2015) wols asoyed hspé g hs ool mlss 5l oslatul b oads (5,503l
Al dwlbre S coaS loasls Ojgo 4y g plesl (V galal)) ez g, 5l colainl

SQI=X%:Si/n ()
AT oA San s MStO) coul b S5yg slawi N g o pué 5 as glaii, b b S5s skl Si ooz coieS asls SQla o] 4o a5
S et Gt e g s S CudS et lh g Sl

Jbo i posye s ybg, 5l oolanwl b wogs Jloy majes shls a5 oloosls .ol o) By ol 39,5 50d95 a0l 5l oolaiwl b baosls 05 Jlo s
~a525 128,55 eslial 390 Laosls (uSile alie § S cuiS lasals p ol 5 @3 Gl 99 23l o)z sl S T pgel i
s bl LS 15800 5 5 oslin b laaslis saplome 5 b S5s 25kl o ol V) i SPSS 1531 o5 5l oslizsl b g Lol sl



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

g2 00D (i allaie )3 S CedS » fse Sla Sy (nrtets Olse 4l (owyp olol 2 45 eud (g S ojlul (S5 YF (e
ey 025 oS 039555 (I oS Sl GlaailaSs LB cwaie 5 J5s 5eSile sla g il o tae YT (6 0)l5 90 (e (Ss VO
S kS 0 oS cnl Soe b s & el g S @l 5l ealitl b 3955 5 o0 SonBd aSlh ek (29,50 (s005
Jedo Mol g 5eS™ a5l eolinl b Sl S g 5 S (sl mides e i S ¢ S0 SU Colan o Sdglie o a0l
Jolee aigs (s0050me g 0l oolaiwl S i LB (g4, sl "% 6“9'-‘-"-"" &b wias eojloel S cuaS o e S opl s ).,.,l;
adlllas 3,50 o g3, y0 ot CunS asld o5 ol a5 mls (YT oSan 5 [IMA) ab 43,8 i 1o S p,SolS o o8 oo 1Y
Oy () U9a2) 855 Jogime 65 50 o (St CohS asls ST el ol 5 s Gl 50 on (P 010)) (sl gine LS
S )5 50 S coldsS slaadls gamlie sl 65550 (b, Olsie & 5 R0 Glaiagh )0 (had m (ig) b amlie jo e a0l
(YN ee s GUO) cwsl oas (3 yme (55,5l calisee

@l 5 w0 6l 50 0 S CeaS slaasls Gl t eeil @b =) Jso
- gl t (cm) Goe oS glaasly
o
ey YYAS —y. b i asls
AR YIYAF Yo

o+ A\ VY- v bt é coaS Ly
NG \I¥EA Yo

& Gl o CehS (a3li e Tlo o Gas jo a5 ol las ol 5 a0 )5 50 (0 oS CeiS (a3l (iSils dlis

SV )l e ysb s ] eyl 5 S o atls 5 e il TooFe Gas 45 05 (+00) w0 6yylS 51 5V (60 ins yobo & (+/5F)
575 w5k 2 eSS ey Gl (Shs skl 5 Jleole it jlaie Jds @ wilgise amti ) () JS2) 01 0 )5
3 Fmslin (G pde (i 35 0 )5 S VL 6)logime jsbas o 625 50 (rezd uhsS ali 45 wisls Las (1YAF) () Sea
5 ST ite CetS aiile el Chmd o pie 5 Sl w0 6 lS o el o S e il el emd 6l b damlie 5 ] o p)lS
ol S CuaS asl 10 5005 o ol 65 b aslie jo alaS s gyl 5 JT 0p)S palS 4 e S g 5l LS sbls i

~~\J.le.u;°



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

09 r
08 r
0.7 r a
0.6
05 r
04 r
03 r
02 r
0.1 p

e CaiS asll

0-30cm 30-60 cm
MOB‘S:T Lg).a)lfsé)érm‘subu\‘l’—?’ 9 Y. é,o&)d >_]a> WLS" ua}L.: u..i)Luo MLGA—\ J&w

S 35 Azl

0Ll Clls S CudsS obs)l 6l e @IS (b e (R, b dmlie o (o (aojlitl gy Regh cnl gl el

(sbla> (65,051 sl by, 5l eoliiwl (s (5,0, 10 09w 5l 5l SYL (gl cime yeb 4 ol (65,0l 65 0 S CuhS aess

Ol 4 omie wilgd o el 055 9 pbend sogS I Jolue goolainl 5 clis ol)) ol glzl (S maw yo olS sbls il
DBy S |y S CuaS g oals S ST S (go,usd

&l

9 o olagss 938 B we ool 5l pisn jo e slag )5 o S cuaS WS bl YA £ oo e vz &SI e (=S
ATV (O) FA ol pl S

53 4zl e sl aos> (60,90 ddlllae S ciaS Sbj,l gz eols degeze JBlas s AYA0 7 (oo wp SRl 9 w0 (e
AVEYAYYY (F) Yo S g ol a i

Askari, M.S., and Holden, N.M. 2015. Quantitative soil quality indexing of temperate arable management systems. Soil and
Tillage Research, 150, 57-67.

Ball, B.C., Batey, T., Munkholm, L.J., Guimaraes, R.M.L., Boizard, H., McKenzie, D.C., Peigné, J., Tormena, C.A.,
Hargreaves, P., 2015. The numeric visual evaluation of subsoil structure (SubVESS) under agricultural production. Soil
and Tillage Research 148, 85-96.

Doran, J.W., and Parkin, T.B. 1994. Quantitative indicators of soil quality: a minimum data set. In: Doran J.W., and Jones
A.J. (Eds.), Methods for Assessing Soil Quality. Special Publication 49. Soil Science Society of America, Madison, pp.
25-37.

Guo, L., Sun, Z., Ouyang Z., Han, D., and Li, F. 2017. A comparison of soil quality evaluation methods for Fluvisol along
the lower Yellow River. Catena, 152, 135-143.

Lima, A.C.R., Brussaard, L., Totola, M.R., Hoogmoed, W.B., and de Goede, R.G.M. 2013. A functional evaluation of three
indicator sets for assessing soil quality. Applied Soil Ecology, 64, 194—-200.

Masto, R.E., Chhonkar, P.K., Singh, D., and Patra, A.K. 2008. Alternative soil quality indices for evaluating the effect of
intensive cropping, fertilisation and manur-ing for 31 years in the semi-arid soils of India. Environmental Monitoring
and Assessment, 136, 419-435.

Nabiollahi, K., Golmohamadi, F., aghizadeh-Mehrjardi, R., Kerry, R., and Davari, M. 2018. Assessing the effects of slope
gradient and land use change on soil quality degradation through digital mapping of soil quality indices and soil loss
rate. Geoderma, 318, 16-28.

Qi, Y., Darilek, J.L., Huang, B., Zhao, Y., Sun, W., and Gu, Z. 2009. Evaluating soil quality indices in an agricultural
region of Jiangsu Province, China. Geoderma, 149, 325-334.

¢



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Raiesi, F. 2017. A minimum data set and soil quality index to quantify the effect of land use conversion on soil quality and
degradation in native rangelands of upland arid and semiarid regions. Ecological Indicators, 75, 307-320.

Rahmanipour F., Marzaioli R., Bahrami H.A., and Fereidouni Z. 2014. Assessment of soil quality indices in agricultural
lands of Qazvin Province, Iran. Ecological Indicators, 40: 19-26.

Toledo, D.M., Galantini, J., Dalurzo, H., Vazquez, S., and Bollero, G. 2013. Methods for assessing the effects of land use
changes on carbon stocks of subtropical oxisols. Soil Science Society of America Journal, 77(5), 1542-1552.



16" Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil Quality and Sustainable Soil Management
Development of soil quality indices for evaluating the impact of irrigated and rain-fed land uses in Zanjan province

Hamidi Nehrani®, S., Askari®", M.S., Saadat?, S., Delavar®, M.A., Taheri®, M., Holden®, N.M.

1 PhD Student, Department of Soil Science, Faculty of Agriculture, University of Zanjan, Iran
2 Assistant Professor, Department of Soil Science, Faculty of Agriculture, University of Zanjan, Iran
3 The member of scientific board, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran.
4 Associate Professor, Department of Soil Science, Faculty of Agriculture, University of Zanjan, Iran
5 Assistant Professor, Agricultural and Natural Resources Research Center, Zanjan Province, Iran
5 Professor, University College Dublin, Dublin, Ireland

Abstract

This study was conducted to evaluate soil quality in agricultural lands of Zanjan province. Soil properties were measured in
77 sites containing 27 irrigated and 50 rainfed land uses at 0-30 and 30-60 cm depths. 15 soil properties were used to
identify soil quality index. Scoring of soil properties was performed using linear and non-linear functions and two soil
quality indices were calculated using the additive method. The non-linear index had no significant difference between
the two land uses. The linear additive index showed higher accuracy (p< 0.01) to assess soil quality in irrigated and
rainfed land uses. The linear soil quality index at 0-30 cm depth, was significantly higher in irrigated land use (0.64)
than rainfed land use (0.55). The method used to determine the soil quality index in this study can be used for
quantitative evaluation of soil quality in semi-arid areas.

Keywords: Soil management, soil quality, agriculture, multivariate analysis.
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