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Study of the effect of irrigation
(fresh,waste and treated)water on some
chemical properties of soil and some of

pionters growth of Paulownia trees in
Syria

Abstract:
Because of the water deficit and the continuous drought, it was

necessary to search and find alternatives to traditional irrigation
water (well), Therefore, this study was conducted with the aim of
knowing the effect of different irrigation sources on the chemical
properties of the soil and on the growth of the Paulownia trees,
which takes its importance as it is considered an ornamental tree,
the quality of its wood, the role of its flowers in feeding bees and
the use of its leaves as animal feed. The experiment was carried out
in a private field in a village belonging to the Qusair region in
Syrie.The experimental plot was divided into three lines, each line
irrigated with a type of water: fresh water (F), treated water (T) and
waste water (W), soil samples were taken from each line at different
depths before and after the end of the irrigation season to conduct
the chemical analyzes to determine the chemical properties of the
soil and its content of heavy metals. Plant growth indicators were
taken during the irrigation season for trees by measuring stem
length and trunk circumference. The results showed that the
wastewater used in irrigation was light alkaline to alkaline,
containing a proportion of calcium cations and heavy metals such as
lead, cadmium and nickel, higher than their content in treated
wastewater and fresh water, where the content of both phosphorous
and potassium in treated water was higher than their content in
wastewater and fresh water, but compared to the standard
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specifications of the FAQ, they are suitable for irrigating trees and
do not exceed the maximum permissible limits in terms of their
content of heavy metals. In terms of the effect of different sources
of water used in the experiment on the chemical properties of soil
and its content of heavy metals, it was found that irrigation with
waste water led to an increase in both electrical conductivity and
soil pH compared to fresh water and treated water that led to a
decrease in pH. The use of wastewater also resulted in a higher
percentage of carbonate and active lime in the soil similarly when
using treated water and more than when using fresh water. Irrigation
with treated water led to a slight increase in the percentage of
organic matter and potassium in the soil, as well as when using
waste water, but the increase was less clear. Irrigation with waste
water also led to an increase in the soil content of cadmium, lead
and nickel, and it was higher than when irrigated with treated water,
but it did not exceed the maximum permissible level, that is, it did
not reach the toxicity level, and therefore there are no problems for
the soil. In terms of the effect of the water used in irrigation on the
some of pionters growth of paulownia trees, irrigation with treated
water and wastewater led to a significant increase in the height of
the paulownia tree stem and trunk circumference compared to
irrigation with fresh water, but this increase was greater when using
treated water compared to using waste water.

Key words: Irrigation, Waste water, Treated water, Paulownia,
Soil, Heavy metals
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0.000 0.000 0.000 P

>P aie dygina DA dgag o Ja agand) udly A8l GipalY) agag *

0.05

119




@l i glarg g 4y Al ALl (ailiadl) (any B Aallaa g dadle g dode oy g 1 Ll Al )2
A g (2 Liiglgldl galll

=30 ) «(30-15) (15 = 0 ) Glec] 2D o Ayl e pen i Al 2.2
o sinas Al Aflaasll (al Al (g 20a3 A Qs (e s ) 55 coms (45
Tl Alal (sl a5 3 el Al by Aol U8 AN ol (e
(2007) adadissase oo AU Gl ySgall Guld A e
aslyy (5:1) 4l Sl paliine b (EC)  aileS) 451 -
Electronic Conductivity meter 4L )<l Bl jlea
.(Rhoades, 1990)
PH I Slea alaaiuly 2.5 01 4oy 255 Gl & bl :pH A1 -
.(Peech, 1965) meter
.(Jackson, 1958 ) jiarull&l) 45y lay LK Sl &I -
(Melean, 1982 ).4dle — )50 ddyyhay Jladl) KN —
& asmlisll GlagyKny Adayl) 5auSY) Aiplay Lygaal) saldl -
(Walkley and Black, 1934) dcaseall mad Jasg
( Olsen, . (gl diphy sl QM § Zldl shugl -
0.2 ) Jbe amageall clisSu (o Jslae alasinly el 1954)
Oobiilly asisal) Clandse ALl @3Y) sl lels) s (N
e Spectrophotometer  Jgall sbibaall jlea ddauls
. il 660 Aase Jsh
DA Jslaar oA S cpblial agageall 5 aglisl) -
Jackson, ) el Gildas Gl e (eldlly asnsd)
-(1965;1958

120



3990, gosdllalas 3 el Gugw 2023 ale 9 aiall 45 alaall Gl daaly Aaa

Sen il UKl gy palad) e SIS -
(2007‘(‘;.»»«.&5 Béﬁ)@ﬂ‘ Uabaiay)
Bmse 5p L ALE (el (o Walgimas Aol U8 Al Jlaal (it it

{(3) Jseally

O ALE ualinl) a Walginag ull ilal) latl) gilss (3) o) Jgaad

ST
’#b .'..0.
salall
Jo | asadls | aba) | asaalis | glie jshed oals | cliggs | A8 G
3 gucanl)
ppm | ppm | ppm ppm ppm %Jud | %Ads | dulu<h | PH ot
%
el 3 saslia
3.1 | 1.04 2.9 116.3 29.5 1.56 | 4.6 9.8 0.39 | 8.04 | 15-0
3.3 | 0.98 2.5 105.5 24.4 1.45 | 5.02 | 10.2 0.38 | 8.02 | 30-15
298 | 1.03 | 2.02 94.8 21.2 1.38 | 5.2 | 10.8 0.36 | 8.01 | 45-30

Gl Yl bl e Wbl Bt e s(Liiglgll) Aslal) saladl 3.2
¢l o) Slandly Gl 1 Al g laS ol et 558 dish 8IS del)) Glile
despie il g e 1 ens Lisdpld) Jdll jliaal & (oAl Ll Slle
3 J 2 aam Ganal ) Jsidl) Gl G200 aas sl e gsing panaly
Al dihial) b Ags OfE ) g SB Jaee Al ALls ead &
il ) b syl ¢ Ly el 3 sad Al slually ey 5y ¢(lena)
o(5:5%5) Al o Al (a4 aw (60-50)Gee o liuse sheaal
Lall g o525 )5 cbaall i e Jadll gn o5 )ALl el Gua

121




@l s oaryg Al Apilsastl) pailiadl) (any (B Aallaa g Ladle g Ak sbaay (gl LA Al
A g (2 Liiglgldl galll

(Dleleo ) 35 2o Ilan) )5Sy Ly aalgll Ll 3 J5is 3 aman 3Y)s
Baad 4dall olaadly () Aalia Caaiy (Alid 27 =(l) S )3X( hadd) b @bl )3x
Slo bl (ad oy & ¢(2020/9/2 s 2019/10/15 () dadl Jiss
O AT bl Jsba mli peen g i) o g2 s ge e 10 gl
Jadll gy s & & cpatll dahaia & an 8 250ay Bl s aw 110-100
il @l Tasha (5<5 Camy Lagiilly (5 A8 apanal 3 cagiilly (gl Ak
@l Ao luf (4 ) adppal Jane Lo Slea amg Al JS Cailagg de )3l Jagladl
Gy olie =T Aallae aua Cipa ol —Faide iy o) olaall (e Adlide jalias
bl Ll s 35 2020/9/15 s 2020/9/4 sl e (Wiede aa

Bl g 3a Tamay Gl ol 00 SIS Guld DA G Lyl

b eibaal) Juladl)
Randomized (RCBD) LWl ddlsiall cleUadl a5 dppill aeal o
EDE Jarays Clalae DU (e 4yl &5 3) (Complete Blocks Design
Jad o3 ¢ adal ad Al adadll dae aly a8 JGIL 3aslgl) Alaleall ) Sa
ANOVA Two (plelal (el Jila3 wlasiuls Minitab16 zealiys ey il
il Gl Jiaty ALED bl e Wgine Ayl Agbesl (alill Ways
aladinl 2y (Laglslll lasy Aslall @lehall (ady L ANOVA One Way sl

PR0.05 dysinall ssiue die (ssina (38 Jil aaail Tuckey Jidas

122



B350 0 ol alas 2

2983 Gugu 2023 ale 9 sxll 45 alaall Gl dasly Aas

oasdll Gy B o) ol (pe AlliA jaliaa aladia) Sl (4) A8 Jgand

ABlialy ) (L
Al Aibasl) ailadl) (any A (gl ol Aegi il -1
pany G (Radladly Anllaadl cddall) (o olae Aesi LEG (4) &) sl oaw
caud5-30 5 a30-15 aul5-0 Glel 52 o Gyl 4dlesl) ailadll
das e pige JS L8lia K

dalida gles iy 4l Auiliat)

dapdia Ligae " priial)
4 fu g 3alall ol PROE
pgaligy BELTTY ° %o ik Ll fys By
ppm ppm Yody gucand) Yodls Al gl PH
pf Jgankia
5 . . o | 12.6£3.4 5 | 8.1320.12
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