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51.58e | 47.43 | 51.30 | 56.03 c4 50.85e | 46.66 | 51.50 | 54.40 C4
Jaza Jara
44.07c | 48.65b | 51.86a | ol cligica 44.22¢c | 48.04b | 50.78a | ol cligicua
A &
0.662 | 0.628 |
L.S.D. L.S.D.
0.854 C 0.812 C
0.05% 0.05%
1.162 C*l 1.10 C*l

Jo) asssall b . (CO) oLl Alabesy L3jle Aol abion (ppuent ) Losae ool licendll dilia) of Langl Gy

siuae die (%50.85) aill JJAQUASAVE + cacpuasll Lads (C4)  dlalae cilais sy DAY < lae ciighs
(%43.79) aill (& (CO) a8l dlales cidacl n ¢ Cadgsy + CawsaaSl) Tl (C3) Aalas gl <100% (55
Cilas cpn (A ((%51.58) dnalise daws Aol C4 dlalae ciin 3] cdnds olay ) mibial) sl a8 B aossall (b Lol

oLl Le 13s Bl Lnalse (a8 AQUASAVE 5 Cassaall 5ol agay 135 . (%42.53) aill (8l CO aleladl)

%5.9-4.2 diy Ll daales 800y (B olaa) ) Csaesl) Gudail o) <y (Duan ef al.,2023) L o6 4ul 4
A el yaliall o Walginag A5Lal) Al Gailad b Sl unill 5a; 130y . aned0—0 Gpalaudl ikl b
LGS (mes 8 ) dluga Aled codl (YE et al., n.d.) s duhy cin WS AQUASAVE JF daally eV
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3 Al Analosal Lgiall Lpastll e Lo 128 () ligione (aledd) o) i WS Al Lnalass 83y Jillog A allal)
5jie gl e Sy o1 sl %(6.18-) 5 % (5:39-) duwis 75 (Sl (ssina die dnalenall Criaid
%(15.05- ¢12.91-) &L 3 %50 N dowilly Digins JSI5 58I (@l G cpn B Alis dew %100 L
AL Ll Bl 5l () 525 3 Al Ay e Sl deadU il SV e 6 13 il e e sal
Augenal) LY L0 O el @ gy Sliad) g Jelidl) o). (Zhu ef al.,2024) gislus alisd)
o Abailadly L) Ay (ppeent A lageny ST OIS (AQUASAVE s sy we Uaglie sl 1) gl

Bab) A e Al L3l Galedd) (a8 Crngualll o0 () @lld (g)ad5 - B2jkal)l Cliadlls 45)lie Lginalona
LlaaYl e Ll 58 3505 & AQUASAVEUly cudssill (e JS aged Loty ¢l eliy Cpny (syanll (gginall
Adad) (g Cagyl cant Lnaball i) o Guad) Laa gl

a3 % Ll 8 Dgenall Salal] Agiall Do) o AdA) i) 5l gy (7) Jsaa: dugeae 83l (5

G anigall JSY) amigall

Jira 5
RLWY
Gl SA aligiua SA Cligiaa
" ) Sluaia LA RN ) Gluaia
L
- |
%50 | %75 | %100 ) %50 | %75 | %100

1.64a 1.61 | 1.65 | 1.68 Co 1.70a | 1.62 | 1.73 | 1.76 Co
3.00b 2776 | 2.86 | 3.38 Cl1 2.53b | 2.23 | 2.58 | 2.79 C1
3.68c 3.44 | 3.72 | 3.88 C2 2.89c | 2.56 | 2.67 | 3.46 C2
3.49d 3.31 | 3.55 | 3.60 C3 2.61bd | 2.36 | 2.61 | 2.86 C3
3.33e 3.16 | 3.16 | 3.68 C4 2.81ce | 2.36 | 2.70 | 3.38 C4

Jire Jira
2.85c| 2.99b | 3.24a | cligica 2.22¢| 2.66b | 2.85a | cligiwa

S ol SH) ol
0.119 | 0.110 I

L.S.D. L.S.D.
0.153 C 0.142 C

0.05% 0.05%
0.208 C*| 0.193 | C*I
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A5l 8oy sl d gl cily s34l aal e (Soil Organic Matter, SOM) djll & Ly waall 52l all &5
N olaal) s alads) (535 3 - ALl slgally caliadl Cag st oy IS il Lalsine of V] clgalns
O iy (530 51 Al LSyl (5 Sg clslal) Lty s e Jaganall (o ly (s S} Bl aals
Ome OIS sl a0 (7) a8y sl il e o sl (Qu et al, 2023) 40510 3 (gycanll (5 0SU o8Iy
Bo-d sas aadls i Al (cewge A Dygmall Balall dgiall dill (o (o)) Dlisiunay liwndl)
laya 8 52l %(3.68) coals lly C2 A Lalaall (g5ina (Bgi po liwonall C L aall psen Gr dagine
O pgiulp @1 sy (Dadashi, 2019) Goaldl A5l a o G8lgn 11 ac S8 o wsall sl &) o %(124.39)
%(167.17) Lty Lismall 52l e A sil) 02 a (53ina pdy o Jamy Doyl Sl condly oy il A Lalas
% (8-36= ¢6.66-) ) J—as (g5ine palidil (o Sl cilaws s 8 ALl e Il Ala
c Al e Sy Jo¥) e wpall & lin da i %50 ALelaal %(13.68— 22.10-) 5 %75 ) ilaladl
e a8 Chiacas Lae Al (8 (g Saall Jalil) Jlial (g35 30y Aliall algadld bad) alall a9 a3
s (Bogati & Walczak, 2022) G J-S Lgs ald ) Aol 1aa 2 gy (geaall Jlailly S al) Jdal
i daganll Salall (e Lalginag Al pailad o 5 b 5ils 61 ole claeS (aliady (o cusd
Sal slgadl bl SUAI (e i) 8 B cadll Slndl) Alled ) Slicadlly () cpy Je il il
S W75 (o) e 2 Aald Al 8 Ay waall salall A peend 8 Jladll Lappa B A3 & s
of «ndl Al (Zemanek,2011) m=il as (38155 13 ag.tag ale (g5ine )l 2Ll a8 dla adl) oo &) cyjglas
Lor anas ol elall S 50l 8 (abadd 53 ,LiSa/0h 100 o 50 3-S5 il (gycael) el Bl
Loty L) eldl 5 (%9) Gy dugcanll 52l 520L3) (53] Gl agugll paen aladi il o agial Ciaa

.(Arjumend ef al.,2015) Al & bl Als 8 5u€ 53k A sl L (452)

L:ﬂ\ L"_L_@:u\ L \.J_.A} z\__.v'.'\“ ‘é_ﬁ sz:éﬂ\ c«L:IA\)!\ Ll EJL_:D' ‘é_ﬁ AQUASAVE d—-‘ dL.’Jz]\ ”J__U g2 \A_.Aj
palaa¥) o (o egall chalaw ally .53 Vg maill Jfie Jrsalaa e (Ampong et al., 2022)  jlas
gl Balad) (1o Al (goina ad)l Wb clya) any LghaDla of duguaell o5 cilina Gk of A Liasiy
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G iliginen and wigy/&S el Aaliy e Gl Cilisna b g (8) o) Jsas reual) &ualii) (5

G el s paagal
Gl Jira Jira
. (é)-“ Ql.\}".u.u gg)ﬂ th’m
dayill ) Gluaia Giliaa ) Giluaia
%50 %75 %100 ) %50 %75 %100
281.96a | 255.07 | 286.67 | 304.13 co 289.91a | 250.07 | 305.63 | 314.03 Co
287.00ab | 261.07 | 262.77 | 337.17 c1 301.22b | 256.47 | 316.67 | 330.53 c1
381.00c | 320.27 | 375.67 | 447.07 c2 355.40c | 290.57 | 376.67 | 398.97 c2
362.77d 302.37 | 370.07 | 415.87 c3 339.47d | 281.27 | 361.47 | 375.67 c3
385.21ce | 338.37 | 376.00 | 441.27 C4 348.07¢ | 290.37 | 363.77 | 390.07 C4
Jara Jaza
295.43c | 334.24b | 389.10a | clisius 273.75c | 324.84b | 341.85a | clisiua
&N olia & ola
4.35 | 4.51 |
L.S.D. L.S.D.
5.61 C 5.82 C
0.05% 0.05%
7.65 C*l 7.94 C*|

3 lie el Jgana Al et (8 Al il gy inad) ) LA (8) Jsaall milui xass
oELAl adle 13 ay . %36.611508 8y LA 4 wsall (C4) 1oST + cosaedl) I 8 G585 ) ¢ (CO) Ll
(Bogati& 4uill La sagdujill &y (v’ 8 g wmad) il cnall olay) 53L5 e S8 sy
DAL g 13 el il e 4ialy 8 Ahmad et al.,2015 saSly 4ialp & Walczak,2022)
e L) oSain Lae il dshy (gotima 83l (o Glasigll dalag duganll (alaa3U Jladll 5 o)
¥ %100 %50 s ol sl (sian Blui aupas g liyl aadl (gl clabaal du il Ayl 52l
O Ligine 4 saeally Loy wmnl) il aladial 2 ie 5 sdie il acl (%75) Jasgiall (63 (553ua
o] AL agall cnity) cpa 8 LA e %(19.94,15.83) C2,C4 dleladd salull casly ¢um sl

L_‘,M\ ol 2k éj_ﬁ Ja;‘)\:a ¢« % (2363,2352) LA‘)AJ BJ\_;}; 1_*"9.::“ ujim C4,C2 el sl
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(Abdel-Fattah ,2012) il Jfie Ll ciladys (8 3)5 La ae bl sda (35 « el (1) aie (pacsall
Lglaliial 8alays 4 ll 4 dlaally 4 dlpadl) (ailadll (pwead (8 o dolly Cougaell 50 Caa gl )
s 3 AQUASAVENS <o ilgnilly (covssaall) duganll soboall oy Lol Sl 80l gy Las s
(Guo J iy s cagh 3 calashpall aml L 13 g elally 413l 5 ealiall (aliaia) 561 5alojs Aol il aa
el 63 (AN Al il ey o guell ey e paall (e @l Slay) 5L o) er al,.2016)

S U Sl aly il ailad

G s it madll @l ¢ da G G Ao Ll e 556 mag (9) &) Jsan daa &) 0346

(Ll gl Js¥) paagal
Jaxa
Jaza
Gl S cligiva G cligiva
- ) Q~ 3 Q A ) Qh 3
A yil) .
. aqyil)
%50 %75 %100 ) %50 %75 %100
38.68a 34.22 37.69 44.12 Cco 36.77a 30.81 34.44 45.07 Co
41.07b 34.89 41.54 46.78 C1 40.26b 34.08 38.61 48.09 Cl1
46.99c 41.27 47.35 52.35 C2 46.15¢ 38.83 48.59 50.73 C2
41.13bd 34.53 43.50 45.36 C3 40.99bd 34.72 41.03 47.23 C3
45.17ce 38.68 45.34 51.49 C4 42.08bde | 35.54 42.61 48.10 C4
Jara
Gligiua Jiza
36.72¢ 43.08b | 48.02a ) s 34.80c 41.12b 47.84a | cligica
S ok SA olea
1.81 I 1.79 I
L.S.D. L.S.D.
2.34 C 2.31 C
3 0.05% 3 0.05%
3.19 C*| 3.15 C*l
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A o) ligisag Al lime Elelas (o s V) O)g Ay Asine 3958 3929 (9) Jsaad) e
C2 A lalaal (g-ina 5 go LNl A jlhe dum iV (g 3Ly limanall ) i) o 130 e sl
1y salall e % (21.48) @il mad AL awsall 8 coiminil 90(25.50) layad 5ol Gaewsall S
Aegagl) paes dals L) Gl aa¥) Jlasiwl o o S) ) (Arjumend ef al., 2015) ) pa 3-8l5%
s N Gyed (goine pRlid) GLS s (8 (o) Gl Lo il %(16-8) s A W) (g9 2
a—ugall %0(—27.25) ioa N Ohy paids) Evm %50 ) %100 - Amhall (o) Clisiwe gl aasl
Bl s 1x s wlall e % (-23.53) palaash Al o wsall L e g V)
&) e Aliie il el (51 5w %75 i) o) L aD s 4 (Karmollachaab et al., 2013)
20 b Layed e S Laa $(48.59-41.03) o ds G g zghs Gaon bl aladn il 2 e JSH)
ialiy oy mal) Galaa¥) j5ad @l1d (ghay clall A gisal 5 aliall dalily dughalls BLinYl 8 Al ol
3 e g il U Sty Laa Al il cad (i ad e AQUASAVE J A5l 3l lsasi
ca—eny Al Alalas o) @ fl il (Tahoun et al.,2022) Al g 138 G850y gall () salayy call)
o liaals® (61 oy oo lill A il %(54.4-28.3) Gy Ciganll Jyaana 83135 (e Jae liaggl
G133 Biam 31k L Cpamasall DS 8 (550 iligiomnny Al s cDUlaa (i Auginn s 3 25ns

Al Ll L el S COa LI 35 )lae diiall s a it en (C1-C4) liwendl) dala) (f Lang 1)

Ngalily Jualaall gai §ja didedl) Glivaall pe CavgaeSl) e o o Agegnehu et al. (2016)

s elalinay)

HL_;’MB cAQUASAVE ¢ .."J:’J) a _.\'\\,A‘\j Z\f}_Aan\ Gl ) dal_l Ui Ex_u;:d\ Cj\_"u L"_D_QLT (1
lead) da ) 53y LA e clagale J< a0 A5l & 8L3l) (il addl o wnd ) (o)) (CsaeS)

Lilasd (aSas) Laa cagaal) aloally dualoeall 83Lsg s yallal) 86 J g cpilatl Joud 1) dLais ymddg

el Joail  AQUASAVE +cuwisuesl) v 14 (C4) Al cila s o ail) Al e
(b Lialidils (%38.64) Aleal) dacd) 8 5ol cudis LaS Al (paty oloall alads o) 56L4S o d)
(i5/aS 385.21) Gases duali] el ae (Panff 1.20) Ljallall d8b<))

Lae ciugpaall cliall adine 8 Js¥) gl Dlan (o d g0 LA ausall (8 cDlalaall ilS (2
g Dl Dagad e lieadll S V) )
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Studying the effect of some organic and mineral soil improvers on
improving some physical soil properties under water stress
conditions

Abstract

The research was conducted during the 2023/2024 growing seasons at the ACSAD Research
Station in the Al-Mayri‘iyah area, east of Deir ez-Zor, following a randomized complete block
design with split plots, involving two factors (irrigation and soil amendments). Irrigation levels

(100%, 75%, and 50% of field capacity) were assigned to the main plots, while soil amendments
(Co, C1, C2, C3, C4) were allocated to the subplots. Wheat was cultivated in longitudinal plots
with an area of 2 x 8 m?, aiming to investigate the effect of zeolite, Aquasave fertilizer, a compost
+ zeolite mixture, and a compost + Aquasave mixture on soil properties and wheat yield.

The results showed that soil amendments contributed to improving both wheat yield and soil
properties across the two seasons. Irrigation levels, organic and mineral amendments, and their
interactions had significant effects on all studied traits. Field capacity values increased across all
treatments compared to the control in both seasons, with a significant superiority for treatment C4
in the second season, where field capacity reached 38.64%, representing an increase of 8.44%
over the control. The permanent wilting point decreased under treatment C1 by —21.22% in the
second season, reflecting an increase in available soil moisture.

Regarding physical properties and productivity, the second season outperformed the first. Wheat
yield under treatment C4 reached 385.21 kg/dunum, with an increase of 36.61% over the control.
Moreover, the second season showed improvements in most traits compared to the first: field
capacity increased by 2.3%, organic matter by 27.33%, bulk density decreased by 2.3%, porosity
increased by 3.4%, grain yield rose by 18%, and thousand-kernel weight increased by 5.7%.
Overall, the best results were obtained with treatments C2 and C4 under full and partial irrigation
(75%), achieving the highest efficiency in enhancing soil physical and moisture properties as well
as wheat productivity, while the second season was clearly superior compared to the first.

Keywords: Zeolite, Aquasave, Compost mixtures, Water stress, Soil physical and moisture
properties, Wheat productivity.



