gnila
Sy ol 1395 JLo /137 15125 (lodomio 212 o)leis 26 s | SB o T Liils 4y puis

[ warin \)::C: soL |

Mo WS> Cumd ) (TS padw W0 30 (o 4 (Flwloro (s 9 (g 5 5 GBI Awslio
(b Sl dilaio OS> (69 )90 aalliag)

3 Slxd Lows! &7 ;T ool  Arodlé ol & Sl g

412111 sl s 0 94102101 : 5 1 o

K5 ol (St T aaKils (St o ke pukign 3,5 iyl b3 )8 Gilo g gmeiils
H5 o S 5 Ol 0aStils (S ke ign 05 8 Ltsls

Kl oEils (St Ol eadSiils (St ple udign o3 8 0™

ahangar@ uoz.ac.ir ; S5 S oy (K Jgs

oussa
cobe SKA (0 s paraes (uad slagadls ol sieas (ESP) Mol asses wmy0 5 (SAR) asas da s slajlias
Ol Alide 3hlie GlaSA (gl aanw Cia sl 5 ol asa ds 50 G (goante 08 (sla Siuias aiis
o0 9 pades oo Sl g (JolS aaa dis o G ddasly GBL Gala Gha S loal O Gaa ol sad B8
ookl ool Gl cudo (Sl dbie S 5o pu Gla s 51 oS maa ws 59 95515 IS
St 5 (ol paie was o G dalyad JulaS g 03a3 5ol pen allle o) se 4ibis I S e 189 ulaas
Aolas 5 ESP = 8.07 % INSAR1) + 1020 35181 ¢ saas S5 alalae 5 suliton! b ailabe pabos saSE ayses wia
i o€ ad Gad (el O 5 SA LT sjliae 5o s Gda @0 SARyg ) ESP = 0.78 SARy + 16,69 A
(MLP) 0¥ sy &y 5 imsg (omame aSad (TS ¢ uan 30 dan 53 15 (ol aoas wum s ol mias 51 wm 50 675 83
sSlee 5 U1 5 (Sla bt ws 8 O3 s (ol pases das 50 aadS (513 (ANFIS) (558 = pume alisin
Shsoliiad b ol assis ws o (pedS gl &€ il (Sea S5 sladas b deslis 50 ANFIS 5 MLP «Sus g
Sl wsa 5l (UL =By dad olaye (Sile ) 5 e s sl w0 0005 5 0/94 uulas L SAR
09t oo Sl 5 (ol asaes sae o G daly Ao 55 (gl adisa gladae 55558 ) QLS il culLsals

el (Paan S5 a5k 5 ghd slagis, b el

Aot oda Sud (oo S5 oVolas (g s Juls s dio 50 l(saals slaol g



1395 Jlo / 202 6)leis 26 als | S5 g T isls 4y puts g Sl o3l dxaMe ¢ Syl 126

Comparing Regression and Artificial Intelligence Models for Estimating Soil Exchangeable
Sodium Percentage from Sodium Absorption Ratio
(Case Study: Miankangi Region Soils, Sistan)

F Sarani', A Gholamallzadeh Ahangar?®, A Shabani®

Received: 21 April 2015 Accepted: 1 March 2016

- Former M.Sc. Student, Department of Soil Science, Soil and Water Faculty, University of Zabol, Iran
Z Assist. Prof., Department of Soil Science, Soil and Water Faculty, University of Zabol, Iran

% Lecturer., Department of Soil Science, Soil and Water Faculty, University of Zabol, Iran
“Corresponding Author, Email: ahangar@ uoz.ac.ir

Abstract
Sodium absorption ratio (SAR) and exchangeable sodium percentage (ESP) are two indicators of sodic soils. Several
approximate correlations between ESP and SAR for soils of different regions in the world have been reported. The

purpose of this study is to find the relationship between ESP and SAR in Miankangi region, in Sistan plain, and
assessing possibility of ESP calculation from SAR. Thus, 189 soil samples from the study area were collected and
analyzed. Relationship between ESP and SAR was determined by using the logarithmic regression equation of ESP =
8.07 x In(SAR11) + 10.20 and linear equation of ESP = 0.78 SAR11+ 15.69 (SAR11 is SAR in 1:1 soil to water
extract), which could explained 83% and 67% of ESP variations respectively. Then, performances of multi-layer
perceptron (MLP) network and artificial neuro-fuzzy inference system (ANFIS) were studied. Results showed the
capability and better outcomes of MLP and ANFIS in comparison to regression models (correlation coefficient and root
mean square error values were 0.94 and 0.05, respectively). These results demonstrated the superiority of intelligent
models in explanation of the relationship between ESP and SAR compared with linear and nonlinear regression
relations.

Keywords: ESP, Regression Equations; Salinity, SAR
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