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s (SAR+EC+Na) — ESP 3 USSL  (padsaill (3 lgle Jasidll ESP ad (0 (SEM) Lausgidll
Jeas (3 adgidl) ESP af (e (SEM) Lacssiall (glunal) Wadll oSy . sl e (1.463) 5 (1.084)
(ESP-SAR gzl i (0.6070) cilS el s (0.7034) 58 USSL z3sai 4de
bl agageal) a0l USSL (Sya¥) zasalll o Lo demniall dilasV) illl DA (e 0
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LV oS L (Kargas et al., 2023) Lyl dashe clisioe Ao 3l daglie 500 3. e Js Lea «SAR
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G (2017 ey o) dnglall ibiginag oplall (alaa e st sl ol Jia Jalgms 3l ally o guaguall
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OM | CaCO3 | PH Ec CEC Ca Mg K Na SAR
Mean 001 21.58 346 | 1627 3334 5378 109 | 0863 | 1286 | 1361
Standard 0.13 2.08 004 | 295 17 4085 043 040 0.09 0.07

Error
Standard 0.86 13.86 026 | 19.76 3.043 2.687 0.630 | 0463 1.567 | 21.31
Deviation
Minimum | 3.30 63.60 890 | B470 | 224.00 1185.00 1560 | 1120 3.00 290

Maximum | 0.09 1.60 8.00 1.10 2.00 2.40 2.40 0.20 0.05 0.35

-(Least Squares Method) (iuall clayyal) dih il .2
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adll o Bl Glea 2 Gan el Glea o Ll 22yl o3 adiady Al criall (e 2205 25
Qs 5 ey (residuals) cliasall cUady) & Al 13 Capaly zdgaill daulss Byaaall aidlly ddaadlal)
Oo JE A el Bl ol dualiall aladial ) 4@l olag) Gl dey elladl) sde Cilaise gsene
Jie ddhiie Gaulie DA (e zisall) and Sy oAl adll alag) a z3salll ani haaly cCilansall ¢ sana
LINEST il alasials JuSy) zaliny 8 diyhall o3 (3adai 15 . liiiall Qi of R® apaatll Jalas
pabaed) duiy Na asgall (15585 Electrical Conductivity (EC) Al duasill 42 Hlod)
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CaCos PH Ec | CatMg Na SAR ESP Clay Silt | Sand
CaCod 1
FH 0.01 1
Ec 0.13 -0.03 1
Ca+Mg 0.12 -0.07 0.93 1
Na 0.12 0.03 0.96 097 1
SAR 014 -0.02 0.96 096 097 1
ESP 0.18 -0.09 0.93 093 0.90 0.97 1
Clay 0.43 023 0.03 0.03 0.12 0.14 0.12 1
Silt 0.33 0.13 0.17 018 0.18 0.19 0.16 0.44 1
Sand -0.41 -0.13 -0.23 -0.23 026 -0.29 -0.23 073 -0.87 1

.United States Salinity Laboratory (USSL) sasiall il¥gll 8 dsslal) yida 3gai .3

335 (SAR) asmseall Galiass) Lowss (ESP) Jabill ALl 4 smseall duss (s AN e z3gall 138 sty
.(Richards, 1954) :adull dlaleadl)

ESP= [100 (- 0.0126 + 0.01475 SAR)]/ [1 + (- 0.0126 + 0.01475 SAR)]
3

: Alasy) d.a(us)\

claugiall SE (Standard Error) wass o cus lgle Jeasiall z5tall ANOVA - calall dilas (ga)
.P—Value 2ady 2y, SD (Standard Deviation) wass 5 <lix,

:dBlial)y ila)

doaall mangy Ladd . Llare Ligunall 2l gimasaill (e lgde dianiall ESP 2 (3) &) Jsaall maas
s ¥ oAl Al oSar SlasV) dlatl) w3l DA oed 3l 238 ANOVA gilall dulas (4) o8,
el celly 1) ALeaYU cpadsatll PIA e Lgile Jeanidll ESP adig dugunall ESP ad G digies (3958
S z3gal) 35 0.946 S Lad 0.758 il (USSL) Jg¥) zisaill 4 P dad of (Slasy) dulaill
dad WL sl e Sy J¥) cpadgaill 2.31 52.35 SE dad iy Lad (SAR+EC+Na) — ESP
LS z35all 15.53 5 I z35all 15.76 V1 sall e culss SD

0.99 (sl I z3seill R? i o Adasde (S asls (2 ) (1) U< &AL Al DA e 4l LS
LA #3501l 0.98 cuilS ey
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Ec | Na|SAR | pop r_z-;: ks ‘..:. Ec | Na|SAR| gep LE;’: Zuad ;
SAR+Ec ESP SAR+Ee ESP
5.2 | 1.8 |23 | 375 | 2090 | 3.1 | 24 |59.4 | 766 | 63.4 | 48.04 |a7.99 | 477 1
11.3 | 3.8 | 3.6 | 537 | 380 | 68| 25 |83 | 55 | 10 | 11.13 [11.80 131 2
38 | 7.4 | 9.8 | 1142 |11.66 |12.5| 26 [12.4 | 45 | 85 | 11.28 |1013| 11 | 3
4.2 2| 2 420 | 166 | 3 | 27 |184| 57 |10.6] 1461 |1257|133] 4
3.8 | 2.4 | 27 | 439 | 265 | 1.8 | 28 [133] 63 |12.3] 1454 |14.44| 156 3
7.2 | 1.8 | 3.9 | 520 | 430 | 5.4 | 28 |85 | 45 |93 | 1004 |11.08|12.2]| 6
42 | 1.2 |26 | 392 | 251 | 09|30 |89 | 60 [11.3] 12.38 |13.35] 14 7
41 | 1.2 |24 | 372 [ 223 | 23|31 |34 ]| 5 | 17| 364 | 123 8
9.3 | 3.2 |33 | 498 | 348 | 33 |32 |35 | 32 2 | 795 | 856 |10.4] 9
55 |11 |36 | 483 | 380 | 33|33 | o | 38 |87 | 1079 |1037|125] 10
66 | 1.7 | 3 436 | 3.07 | 3.6 | 34 | 3.6 | 85 | 2 3.8 | 166 | 25 | 11
56 |17 |23 | 371 | 200 | 31|35 |66 | 20 |58 | 760 | 680 | 7.7 12
3.4 [133| 1.4 | 631 | 0.8 | 2 | 36 |586 | 732 | 63.5| 49.40 |48.03 | 49.1 | 13
65 | 3 |17 | 345 [ 1.23 | 3.3 | 37 |41.6 | 350 | 55 | 52.72 |44.40| 45 | 14
51 |57 14| 401 | o080 | 1.8 | 38 |41.6] 528 | 51 | 40.93 |42.52 | 43.2| 15
73 | 7.2 | 1.8 | 475 | 1.38 | 2.7 | 39 |847|1185| 79 | 52.50 |53.55|54.2] 16
24 18641 | 965 | 457 | 57| 40 [733 1031 | 82 | 58.99 |5448|3551] 17
35 | 14 | 6 971 | 7.05 | 7.9 | 41 |156 | 138 | 23 | 22.56 |24.62| 257 18
152 | 34.7 [15.7 | 2030 |17.96 |21.8 | 42 | 15 | 66 | 12 61 |14.12|15.2| 19
112 | 24.3 [13.6 | 1691 [15.82 [17.5| 43 [31.5 | 324 | 36 | 32.00 |34.14|37.9| 20
19 | 15 [ 5.7 | 7835 | 4.05 | 7.7 | 44 |23.5 | 194 | 27 | 26.40 |27.85 | 28.8 | 21
24 |55 11| 377 o036 | 2 |45 [153] 103 | 18 | 2003 |21.01] 226 22
148 | 116 | 19 | 19.32 |21.01] 21.8 | 23

s Plan) dalaal) (4) s>
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e 38y ST o e 2 3sail pe Ajlae Al sda (b aadiedll g 3gail) o iy Ailud) ) DS g
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A study on predicting the Exchangeable Sodium Percentage (ESP) using

two different models in the area between Tawergha and Abu Qurayn.
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Abstract:

The interactions between soil's physical and chemical properties are crucial in
simplifying the measurement of soil characteristics, especially the measurement of the
Exchangeable Sodium Percentage (ESP), which often requires labor-intensive and time-
consuming laboratory tests.This study aims to evaluate the effectiveness of the United
States Salinity Laboratory (USSL) model and the (SAR+EC+Na) - ESP model in
predicting the Exchangeable Sodium Percentage (ESP) using the Sodium Adsorption
Ratio (SAR) as a basis.To achieve this purpose, data from 45 soil samples were taken
based on soil study results from the area between Tawergha and Abu Qurayn. The
Exchangeable Sodium Percentage (ESP) was estimated as a research variable, as well as
SAR, to compare the predicted results with the ESP measured using laboratory tests.The
results showed that, in saline soil samples, the standard error of the mean (SEM) of ESP
values obtained from the USSL and (SAR+EC+Na) - ESP models was 1.084 and 1.463,
respectively. The SEM of the predicted ESP values obtained from the USSL model was
0.7034, while the value was 0.6070 in the ESP-SAR model. The statistical results
obtained from the USSL model for predicting Exchangeable Sodium Percentage (ESP)
showed that they were quite similar to those from the (SAR+EC+Na) - ESP model, as
there was no significant difference between the two models and the laboratory-measured
ESP values.

Keywords: ESP ¢ SAR, Salinity.
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