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Contribution to the study the phosphor
leaching in the soil surrounding Lake Al-
Sin and the factors affecting leaching of

phosphor

°Dr. Haytham Shahin, °Dr. Muhammad Ghaffar,” Dr.
Mabher Dais,
®Dia Mahalla

Abstract

In this study, the process of leaching of phosphor (PO>~) was
evaluated. The climatic and topographical factors of the Al-Sin area, and
the role of soil properties of the studied sites in the Al-Sin area on the
process of phosphor leaching in the soil horizons were studied. A
variance in (PO} ) Leaching has been observed among the studied sites
and soil horizons of the same sites, where the study showed that the
levels of (PO;~) Leaching decrease with depth due to the adsorption of
the phosphorous ion on the organic matter and clay minerals.The highest
concentrations of phosphorous ion washout were recorded in the horizons
as follows: the first horizon (10.76) mg/l, the second horizon (5.98) mg/I,
and the third horizon (5.96) mg/l.
The sites of Beit Aana, Al-Qutaibiya, Qarfis, and Al-Waha Spring were
characterized by high levels of leaching, where the highest concentration
values of (PO; ) leaching were in the months of January, where the
highest concentration of the value reached (10.76) mg/l. while the sites in
Bastweer, Beit Al-Alwani, Gebul And Al-Rahbia, which has lower levels
of leaching compared to the previous sites, and the highest value of
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(PO;") leaching was recorded in January as well, where the highest

concentration value was (5.71) mg/I.
The statistical study showed the correlation between the variable

(POf_) Leaching with the variables, the organic matter (OM) and the
Saturated Hydraulic Conductivity (SHC), pH.

In the study, we obtained the regression equations that represent the
leaching of phosphor in the three horizons and its role in evaluating
ammonium ion leaching in soil horizons.

Key word: leaching phosphor, Soil properties, Saturated Hydraulic
Conductivity, Organic Matter, Lake Al-Sin.
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Ly yal) (lalial) i (8 laa L3N 5D Juhial) ) ghonsil) (gal SIS S cilsianda 1(7) Jedd)

2n assisa) (ol Jluddy lasi¥ls L)Y cdlaleal dglas) a3
Ay pdall adlgall 4530 58] Lailad
pnt Jal e L1 Al hal st ol sl 1l Gaut )l el paat aay
OIS A clgidlay Wil bl Clabndl mesi ae st Algiae Lel)) Ay Shdse
Dstgdl) sl Q) 8 inall Jalsal) apanil ¢ Slasy) Jdaill clily alasin) aga) (e
(Schweigert and et al, 2004) oLl jalas ) dileill 8 Ledgaass cdusill (U1 aca
fll Jalsall o2 i

Ay gl adie Gan sl Ogl Jlel e in Al A5l Gailas (1

gdsall ol
Slall A )35 corhaall JslagllS Laliall Jalsall (2
sigl) (o Jluady Al 5ymal (3
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Correlations

P-
P-avial | OM | CaCO; | SHC Ec pH | Clay | Silt |Sand| Ca
leaching
Pearson N . . . .
1 .647 | -.841- -.721- .766 .832" |-.714-"| -.096- | -.219- | .441 | -.162-
P- Correlation
leaching | Sig. (2-tailed) .083 .009 .044 .027 .010 .047 .821 .602 | .275 .702
N 8 8 8 8 8 8 8 8 8 8 8
Pearson -.841- .
” -.628- 1 .362 -.931- -617- | .557 313 108 | -.633-| .317
Correlation
oM
Sig. (2-tailed) | .009 .096 .379 .001 .103 .152 450 799 | .092 445
N 8 8 8 8 8 8 8 8 8 8 8
Pearson R -
-721-" | -.250- .362 1 -360- | -.520- | .862" | -.178- | .229 |-.025- | -.175-
Correlation
CaCO,
Sig. (2-tailed) | .044 .536 .379 .382 .186 .006 .673 585 | .954 .679
N 8 8 8 8 8 8 8 8 8 8 8
Pearson R n
.766 .646 | -.931- -.360- 1 .682 | -.587- | .013 | -.404- | .514 | -.018-
Correlation
SHC
Sig. (2-tailed) | .027 .083 .001 .382 .062 .126 .975 321 | 192 .966
N 8 8 8 8 8 8 8 8 8 8 8
Pearson R .
.832 .793 -.617- -.520- .682 1 -533- | .350 | -.554- | .187 .228
Correlation
Ec
Sig. (2-tailed) | .010 .019 .103 .186 .062 174 .396 154 | .657 .587
N 8 8 8 8 8 8 8 8 8 8 8
Pearson R .
-714-" | -523- .557 .862 -.587- | -.533- 1 -.160- | .215 |-.034-| -.301-
Correlation
pH
Sig. (2-tailed) | .047 .184 .152 .006 .126 174 .704 .609 | .937 469
N 8 8 8 8 8 8 8 8 8 8 8

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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sald) i) ae dasiy P-Leaching sl ol il Laloy¥) ddsiias (e Laal)
adiall Al Sd g ynedl Jua sill g «Organic Matter
LBU ((pH) uasonell oY) ((SHC) Saturated Hydraulic Conductivity

(-721,

(OM) Aygumal)

s Al e 20l a8l ((CaCOg) psend Sl il ga S 5 ¢(EC) Ail_eS))

Enter iy saiall sl Gl (5) Jsaall Jiars 832, -0.714, 0.766, -0.841)

J¥) @) A amiall jlaady) ddghaa (5) Jgaa

chpriall o ey Al Alslaal) alagy

Coefficients®
Unstandardized Coefficients Stand:ilr.d \zed .
Model Coefficients t Sig.
B Std. Error Beta
Constant 4.635 416 11.136 .008
oM -1.260- .018 -.926- -71.475- .000
SHC -1.536- .053 -441- -29.209- .001
! pH .853 .056 179 15.147 .004
CaCO, -.054- .001 -.490- -44,588- .001
Ec 2.232 .040 402 55.145 .000
a. Dependent Variable: P-leaching

P

Adalaally lld (e a5

 Leaching = 4635 + 2.232(EC) + 0.853(pH) —1.536(SHC) —1.260(OM) — 0.54(CaC0)....(1)

JB Aliinaal) cippriall o JS) Sig Adbiasy) Dyginal) ad b il Jpas (e Bal
leesana & Clyiially Jial sam dlalaall o e Jy e ¢(0.05) ANV (g5 e
dafy cAgsine Clfahlll S stusill Jlurdl (8 dlalall Clyally sl bolde) (Say
dlee il o 5336 deganall (& Shsiall o e J Las (R=1) e L)) dalas
calS S s sil) )
LS @Y 8 el Ll ) c e o (6) Jsanll paia sy 1 BN 58Y)
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Correlations

P P-avail | OM [CaCO; | SHC Ec pH Clay Silt Sand Ca
leaching
Pearson 1 J47* |-.804-*%|-.753-*| .759* | .708* |-.850-** .526 | -.697- | -.135-| .477
Correlation
P- Sig. (2- .033 | .016 | .031 | .029 | .049 | .008 | .181 | .055 | .751 | .232
| tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson | -.804-* | -531-| 1 343 215 -599- | .434 |-037-| .407 |-.387-|-.067-
Correlation
oM Sig. (2- .016 176 406 | .001 | .116 282 | 931 | .317 | .343 | .876
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson -.753-* |-.755-*| .343 1 -.320- | -.435- | .955** |- 778-*| .821* | .432 |-.759-*
Correlation
caco, | Sig. (2- .031 .030 | .406 440 | 281 | .000 | .023 | .013 | .285 | .029
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson 759* | 371 -'21;5_ -.320- 1 494 | -.430- | .039 | -.308-| .275 | .168
Correlation
SHC Sig. (2- .029 366 | .001 | .440 213 288 | 927 | 457 | 510 | .691
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson .708* | .832* | -.599- | -.435- | .494 1 -435- | 570 | -.641- | -.273- | 497
Correlation
Ec Sig. (2- .049 .010 | .116 | .281 | .213 282 | .140 | .087 | 514 | .210
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
oH Pearson  [-.850-**| -.697- | .434 |.955**| -.430- | -.435- 1 |-.740-*| .791* | .400 | -.693-
Correlation
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Sig. (2- .008 .055 | .282 | .000 | .288 | .282 .036 | .019 | .327 | .057
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
-.919-
Pearson T4T* 1 -531- |-.755-*| .371 | .832* | -.697- | .728* | ", |-.238-| .662
Correlation
avaf:;b,e Sig. (2- .033 176 | .030 | .366 | .010 | .055 | .040 | .001 | .571 | .074
tailed)
N 8 8 8 8 8 8 8 8 8 8 8

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

sald) i) ae dasiy P-Leaching sl ol gl Laloy¥) disiias (e Laal)
el Sl S el Jua sill 5 <Organic Matter (OM) sl
LU ((pH) uasovedl oY) ((SHC) Saturated Hydraulic Conductivity
(P- 2l siusill s ¢(CACOg) psmall iz S5 ¢(EC) Ao
(0.747, -753, 708, -0.850, 0.759, - :cui il Jle aull 23l available)
Ly Gl Al alady Enter Gis aaeidl jlasiV) ks (7) Jsasll Jias <0.804)

il
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Coefficients
Standardized
Unstandardized Coefficients . i
Model Coefficients t Sig.
B Std. Error Beta
Constant 32.845 7.319 4.487 .140
P-avail -.014- 013 -.267- -1.096- 471
pH -3.904- 1.123 -.864- -3.475- 178
OM -.611- 267 - 478- -2.283- .263
SHC -217- 499 -.087- -.434- .739
CaCo3 013 .023 175 581 .665
Ec 1.739 722 .388 2.410 .250
a. Dependent Variable: P-leaching

Alilaally s ey

Poteacning = 32.845 +1.739(Ec) +0.013(CaCO,) — 3.904(pH) — 0.217(SHC) — 0.611(OM) — 0.014(P, ,,)...-(2)

(

el cprial) e IS Sig Asbasy) dsinall a8 b Gl Jsas e Baaly
sl loldie) Say Y Aaladl G e Jy Les ¢ (0.05)AV A e o ST il
Aggima e ShiDL 0sS Ghsally
sl 8 AlKie Can Lae 8508 lysial G BV Jeles o b clld dles of (Ko
44,k Regression saxidl laady) liadl gy AL Jaly Jlaady) dales
:(8) Usaall mnse 2 Lo (335 Stepwise
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SG @8 8 Stepwise qua JlaaiY) Adgias (8) Jsia

Coefficients

Unstandardized Coefficients Stande.lr'dlzed .

Model Coefficients t Sig.
B Std. Error Beta

L (Constant) 30.841 7.061 4.368 .005
pH -3.839- 972 -.850- -3.948- .008
(Constant) 25.009 3.292 7.597 .001
2 pH -2.786- 472 -.617- -5.897- .002
OM -.686- 134 -537- -5.132- .004

a. Dependent Variable: P-leaching

P

P

(Leaching)

topnaaas Gubd Gadsa o Jpaal) (Sa adl (8) Jsaad) (e sl
sl dic Sy 1Y)

—30.841—3.839(pH).....

R?=72.2%. a3l Jalaas (R=0.850 Ll V) Jalas dad il

Alaleall ade juy : SGY)

YLeaching — 295.009 —2.786(pH) —0.686(OM).....

€Y

Jsia (e Jaaly R?= 95.6%. waaill Jalaas ¢R=0.978 Lli¥) Jalee dad il

ANV (ssise (e ial Cnllly chpadl Sig o Aflaay) dsieal a8 ol il

ealall Jls¥) aleal il Al JEal us gl of ey L <(0.05)

144




S s,

Sas slua

K|

s Al 2

2022 e 15 aml 44 daal) G daals Alas

B ) b i) Ll Dlalas o () Jsanll g D) (389

CBY 8 A i)l bl A siaaa (9) Jsas

Correlations

P-
P-avail | OM |[CaCO; | SHC Ec pH Clay Silt Sand Ca
leaching
Pearson . N . " *
) 1 131 |-.720-" |-.762- | .751 | .735 |-.806- | .486 |-.519- |-.263- | .427
Correlation
P- -
Sig. (2-
leaching ] 757 | .044 | .028 | .032 | .038 | .016 | .222 | .188 | .529 | .291
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson . .
) -720- | .015 1 .652 |-.799-" (-574- | 584 |-.241- | 560 |-.204- |-.216-
Correlation
oM Sig. (2-
] .044 971 .080 | .017 | .137 | .128 | .565 | .149 | .627 | .607
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson . " . . .
) -.762- |-.110- | .652 1 -.587- |-.655- |.960 |-.781- | .804 456 |-.760-
Correlation
CaCoO; | Sig. (2-
.028 795 | .080 126 | .078 | .000 | .022 | .016 | .256 | .029
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson . .
) 751" |-.460- |-.799- |-.587- 1 415 |-513- | .126 |-.313- | .130 | .261
Correlation
SHC Sig. (2-
] .032 251 | .017 | .126 307 | .194 | .767 | .451 | .758 | .533
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson . . .
) 735 480 |-574- |-.655- | .415 1 -.589- | .723" |-.785- |-.378- | .664
Correlation
Ec Sig. (2-
] .038 229 | .137 | .078 | .307 125 | .042 | .021 | .356 | .072
tailed)
N 8 8 8 8 8 8 8 8 8 8 8
Pearson . - .
pH ) -.806- |[-.216- | .584 |.960 |-.513- |-.589- 1 |-722-"| 672 | .500 |-.636-
Correlation
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Sig. (- 016 | .608 | .128 | .000 | .194 | .125 .068 .090
tailed)
N 8 8 8 8 8 8 8 8 8
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
sald) clysidl pe daiy P-Leaching sadl ol daludl LsY) ddgheas (e Lal)
Saturated aadall Sl Sils el Juagilly ((OM) Organic Matter 4gasll
¢(EC) Asb,eS 48U ((pH) s soued Y1 ((SHC) Hydraulic Conductivity
(-762, 735, - il e A0l a8l ((CaCOg) pspnd Sl Sligy S
Ay Enter iy aaxidl Hlaasy) gula (10) Jsas) Jias <0.806, 0.751, -0.720)
chpaial) o ey Al Alalaal)
CAEY 38 B aaiall jlasdy) Adghuaa (10) Jgsa
Coefficients
Unstandardized Coefficients Standa_lr.d ized .
Model Coefficients t Sig.
B Std. Error Beta
(Constant) 47.716 10.131 4710 .042
OM .094 .266 .060 .354 757
SHC 2.199 .568 597 3.872 .061
pH -6.797- 1.451 -1.551- -4.685- .043
Ec 1.973 493 504 4.002 .057
CaCO3 .081 .022 1.368 3.681 .067

a. Dependent Variable: P-leaching

Leaching = 47-716+1.973(Ec) +2.199(SHC) +0.094(OM) +0.081(CaCO,) —6.797(pH)

ial) paiall (o e Sig Asbasy) Dagmall 0 ob @bl Jsss e Bal
OsS il 5l baldie) (K Y daled) of Je Ju Lae ¢ (0.05) YA (s5in (e
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oA daaa

Sas slua

s Al 2

2022 e 15 aml 44 daal) G daals Alas

sl 8 A Gy Lee 5508 clyiall G LYY dalae ad o @lly Jlas o (Say
44,k Regression aaxidl lasady) lod) G AEd Jal oJlaadY) ddes
1(11) Jsaad) mmse 58 Lo 335 Stepwise

SAEY (38 A Stepwise s Jlaaiy) ddsiuaa (11) Jeaa

Coefficients

Unstandardized Coefficients

Standardized

Model Coefficients t Sig.

B Std. Error Beta
1 (Constant) 29.193 8.045 3.629 011
pH -3.533- 1.059 -.806- -3.337- 016

a. Dependent Variable: P-leaching

P

(Leaching)

=3.629—3.337(pH)......(5)

dAloleall @lld ey

Jtinsall ially culil) e JSI Sig Ailasy) dsinall w0l il Jsan (e sl
Rar Bas Jial sam Aol of Jde Ju L ¢(0.05) VA (s5ie e J8 (pH)
Aggine Glahlll oS Hsdugdll Jluadl 3 Abaladl il paally sanll laalde )
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ralalitiud)
Jlsi) lyses i€ ey yaal) ilsall Lyl) 3V Tad sl (ol Jlusad) Aalys i (1
IV G 8 el psiudl s oY) S OIS G cBand) ae bl
Lol il g Ay ponal) salall e jshngill el aliaed) a3 Jlas
) wdlsd)l a stusll ol Jlusd 3SEE Axdiyall dgsadl <l bl g of (2
saan) ALl Adee 2ay ¢ B gl jed B Hstusill ool Jluaty 35 Jef B3 (3
glaa) AN 50 dse s Jusial) husdll Gad S5 o dglasy) ubal ous (4
Osd QG ALY il alally (38 S pata) shusdll sl il aeas

O3 (Sars PH D) cimgpaed) 1y cdysuanll salddl s Ayl (3UT e s gl
e Jslaa Jacgia Sl b 3 13 a0

s Slua gil)
Bl chtpd) samd Jal e chnly 3o gingd Al cilal elya) dastia (1

Aally 3131 Ciluls asaai ae 5 Sl el

JEl dlee o Bl Jabse go BlnYL clayilis Al sl il i (2
Al Cladansally A gad) sluall ) Al (pe Cilius il Jlasiily

sl e sydiall e Adially dpaad) cile )yl dypid) collaliall ik duln (3
Lol 8l (g

S A e Sl Gl sl e Jiaiie J<G Laliadl cldasd) ik Ay (4
gl sl
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