8l daala o)y 538l 5 vl oy slal 5 il ) (aliiions 3 jlaiul
el e o Cpua oOle 1 llal) ad PP I (R S (1
Oy Allle dens 30 0 7 i pdial) o Akl 3 ) sall g 4y i) agle 7 Al
Situala 1 Bal_g &) Al ) gall 5 3 il o le 1 (aadil)
Al o) gie

duiy (ESP) Jabiall a ga gaall Ay giall Al Gy Al o Gl Lidmal) ailiadll g Jolaall alal) 5uS 8l g0
Agalsl) 5 pad) didlaa i A (SAR) pasgall ) el

Alu ) Jaidls

Dl o g0 guall 2 gaall il o laan m jad Jalil) e sl e psaullS - g gum CSlelis b oS 1 A8 g g5 sl Ay ke o lad O ol
Al Jslae 3 (SAR) a2 seall 1 Sial dsasi o8 e (ESP)

b il Adlide Jillae L) Gl 5 (1:2) sl satipall anas (101) Culial s5SH (e Lt Gl (e (pivma alaia) ety 1 JoW) aill 1
Lu) Jaidl Ailes o) VA Jse e 240, 80, 40, 20 (ks ) Gale 5815 Ay v 03N Use L) 96, 48, 24, 8, 4, 2 & SAR
4l Adadll ESP adll ol 0585 (U5 SAR af JY5 (g0 ESP ail 5l 3 USY) o (Al < 5) D Bs A Sus ESP= A+ B(D)™" Litpay

oyl ST 5 A ) (5 ) Calite die chYaleall diy

i Jias Ll e 58 Al 8l sl e pdge 27 LAl SAR (0 ESP Cluas psaullS - g3 g Jolill Zibd) F3Nal) s o g s A0l 4 patll 2
(R?) aadll Jalae (S Eum Alaill ESP o (1o Lea sl A& (30 (331 5y sam ESP e e 5,000 4 Gaws) isiall Aslas o guaail 5 3 paaal Adailae
¥l Ay 4 lie 7,740 =(rmse) bil) Uadll Jaa s 0.920 =Aalaall o3¢

Qi;c;d)';\]‘uaﬁhaﬂ\M;EC;ESP;SAR@#QM“ @@\hﬁ\g&hﬂ\é\}q}\wgﬂ\QAEI)B\M“ L Al ARGl A4 jaal 3
s G588 I gilill & yedal g Anid) 250 ) l-e Far o3 12 58 54 5 1 Asslall Al sl S5 pu 10 kg aw 30 Ged 8500 saecly
.14.379 =(rmse) o~k taa Jaxa 5 0.64 =(R2) 2333 Jalaay SAR (00 ESP aff il & ¥ oleall 48y e ) sl

College: Agriculture

Name of student : Alaa Hussein Ali AL- Badran

Dept. : Soil Science and water resources

Name of supervisor : Ass. Prof. Dr. Mohammed Malik Yassen
Title Thesis :

Role of Salty Concentration of Solution and Mineral Properties of Soils on Exchangeable
Sodium Percentage (ESP) and Sodium Adsorption Ratio (SAR) in Calcareous Soils in
Basrah.

Abstract of Thesis

Three laboratory experiments were conducted to study for sodium — calcium cations to calculated the exchangeable
sodium percentage (ESP) and sodium adsorption ratio (SAR).

1- First experiment was included to use two standard clay minerals, kaolinite (1:1) layers and montmorillonite (2:1)
layers with solutions of several SARs (2,4,8,24,48 and 96) (m mole L™)*° at four ionic strength (20,40,80 and 240 )
mmol L™. The exponential curve equation ESP= A+ B(D)**® which (A, B and D) coefficients regression was more
capability in prediction of ESP from SAR and it be the nearest to really value ESP comparing with other equations at
various ionic strength and for both clay minerals.

2- Second experiment: Twenty seven locations represents Basrah province soils. we found the exponential cure was a
best equations (R?= 0.920), (rmse= 7.740) for describe the ESP-SAR relationship compared with others studying
equations.

3- Third experiment: Five types of soils were selected from prior locations in second experiment, which are different in
SAR, ESP , EC and other properties. were placed in plastic column to 30 cm depth and 10 cm diameter. Four irrigation
water salinity of (1,4,8 and12)ds m™. The results showed that superiority equation of exponential curved compared
with other equations in ESP from SAR (R?=0.94) and (rmse=14.379).




