2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

Tilaasl) afluadl] s (b culal il
Auill duiguadlly

I gy 3 pdad e o
Gana daals = eyl &S - )Y Slaialy L) and
gadldll

QuiiSh dnglgn (alSe JSE Ao 2 s dguae i Bale sl
Al enll Jolal daasy (Sa¥) ol e an)sdl sl hadS dued
lsie dlle dnd g cclSlusiagl gaas e Ble culyll (CEC)
Al dipad o ol Pl Al b culsnll dxud agd sy L cilignlSIL
Z1=0.2%, ) cauleill (re cligics EOG dalaal Ll Hlasl ) Gl Cao
Ll Augeadlly Afles)) (ailadll G e (22-0.5%, Z3= 1%
cCangl) 138 gaaily (ALY e gl D ey (Gaes A Al dilai) Jald
(omnn Al Aol RIS 5 Al psle ad b panal 3 Al Cual
Completely L&l Jlsdall preaill dyaill prea’ & aadidl
<y Ke EB a2 Randomized Design

O SN @V lg dageaall solall o cudgnill cdlalen il of Jasg)
& sina U< 313l CEC ill) Jalitl dass So5ll pH o V) cgsinn 1
3Ly ae a0 JSh EC dssldl cumidd) Laiy cculgnill clalae aes
O S (a S 5 (grine g L)) Ll LS. cdiliadl) cudsll Gl
Jabially i) apadligally ZUall Hshungdlly ASH ogaaliodly (MU ) shensdll
e Alhe Alad) culpll Gligiae 83b) ae Galalad)l asiyirally asadlll
2a L&l

) ot ¢ 5 BISY ol dews (sl Aualidal) cilalsl
Jabiial) a2 sausli sl



daaiadl Y

Cpand b BS daaal 3 LN dwgeadlly ddbesl Gailadll a
Ll Glitad (o e chlodl alahall e waall conl a8y gyl
coailadl) s2a gl

Loy cdill dpseall Baall Ll lilnd (e degena Dage can il Mg
Tl Ailiaslly A3 Gailadl) Cpuadl coalaally Syl platiu) elld 3
2y .(Campisi et al, 2016; Galli and Passaglia, 2011) 4.l
GOV JRCVIFCINRS SV IV SRR 15 RCHIACRR- R
Llaayl o gy Gailadll sda Jediy anibeslly Aibjall Ll Gailad
Enamorado—Horrutiner et al, 2016; ) <ligal&ll Jals Ao g5 )45 celalls
.(Inglezakis et al, 2015

Gaglily gl (alaall 55l ALl suialY) Sl Culsll acy
aailad Juaig .(Réhakova et al, 2004) ddle dumlow daluas (A5l
Gl Gy A3 pealiall (DUl o 36 58 cBaaall Asluaslly Al
Réhakova et al, ) il jilad (o g aaY) 5US 53) Las cAligh dyia)
Lol yaliall alaiddl SDULYI 259 .(2004; Campisi et al, 2016
desorption /absorption _alaicl Ao dlall a5)sd ) culgill aladsnl
Cuft M (gasgadll 4y ey (Garau et al, 2007) @lisallll o naall
Torma et ) a5l Wil 5)e) Lee (NHA 3 Llle 48l aiay cadsnl o Jedlls
) il oy yhad e B Lee Al s e JIB Ll LS L (al, 2014
Ll sau5 .(Colombani et al, 2015; Torma et al, 2014) Gl sl
(ulgrlls Aalaall Ll asaaliolly asised) bl Mol Laliay)
Campisi ) Lalsds Al 55 o il (i Gaany cileladl e Tl 4l
.(et al, 2016; Colombani et al, 2015



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

Balt 1aa) s cudgnl b clipal€l] 1s Alad) A0al) dacd) oy o
Puschenreiter and Horak, ) 4ol awlge 82 Gllall cbdaalls Daioas
Polat et ) dle)ll 4l o lanks vie jald (<8 408 Llaay L ¢(2003
ve Al & bl L Laias Al clisal& @) oSa (al, 2004
Sl gt DU DA G il U8 o L) dalall de il dakie
Ll e logll ALE L& pa I Al Ligeaal) mleal) ) 8y

S O 8l B gl dandacd) dialiay dllall delioes el gl (S
&N L=yl (Wei et al, 2013) ledatag 40 daailall LyaSill sail 8y 4y
Jal 508 S el slall Laliay) o adlall aipnh calgll e iy
Gholamhosseini et ) uSe (<4 b€l s (Ko Jllg (ALKl alg8
Bernardi et al, ) obuall aladia) 5.l st e acl L (al, 2013
.(2013

Al i) Auhy deal) 138 e Chagll OIS lld gpn b
0.2) dilide Y aeas Culgll ALY (men Alblae o Jalb il dugendll,
L leal) L5 & jlaa (%15 0.5

dandl (@ kg Aga : Ll

Al die pan GlSa 1-2

(34 50" 36" N, 36 22' 41" E) Jali dihic (0 L5l die pen
Johagl) Jaee iy ¢a 800 i) mhace e ddaial) 1)) aly (anen Alidlae b
A [ae 1200 g 55kl

dadiual) 431l 2-2

Dlaal deg)ie Ll cilSy can 25-0 Gaadl (e Al A pes @
%26.42 «lu %43.85 «Jay %29.73) adl als ) il Dy . gl
2s3ally anll (o lgudnig Lilsa lgauiad (Srag pudall I Ll J 5k



| s adiad

L5l Go e 100 gy Cam () e lgai 5 Al Gilia aes i)
anal U5
ptatoal) Culgasl) 3-2
Bhar Allae b gl i dikie e adiedl Culgll ses S
aDUlas aal gy (1) ol
pasiedl gl atilat al o (1) Jsos

gaa)ll Sl oaldigl) g5

= 8.1 5/1 pH

uS/cm 1600 5/1 EC
mg/kg 4250 5/1 K
mg/kg 2000 5/1 Na
meq/100 215 - CEC

LS chaglll ey doae ) Cias culsill of (1) Jsaadl o Jaadly
Raa 53 OISy el Gl pssalisdly psapeall o IS o L S o
e dials

dLariioal) cdlalaall 4-2

@ LAl Gl ol ¢ ald ey Clabae dag)l el B sadnal
L (Z1) Jl seS culgy %0.2 | Caliae 453 o(control) cudss
Culgy %l L) Gilae L5 ((Z2) OB griaaS Culgn) %0.5 g Cilias
& o culgll aalam lial) 2 & 28LaY) JLS) g (e +(Z3) Gl g
I3 dang ¢ gl 2D Baal Slldg 2l (uing ol 32 S lgases D ladl )
cn 2 g Ul Jane B Lhan 5 o clgindag 8l S s

Ll aaal 5-2

SV ALY cculsill e Sligine EDg Ll e anly o aladinl 4
4) 3 s Taatll clasgll S aaedl oISy o)y Ke EDE e caalal




2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

paaaill jaill aranal B addiul 2y o(Lunad Sang 12 =) Ka 3xDlalas
. Completely Randomized Design .\l (gdall

Hlaa) Juladll 6-2

¢ Costat maliy slasial Lilaa) lole Jeasiall bl Jdas g
0.01 Lsiea s 2ic LSD (s5ina (38 S8 dasd i

4 i) Jullasl) 7-2

L Sle e Alnilly dusadlly A5bas) ddladll Gaxs el @
D dwg)adll

Ll e (aliies b byl 5 i(EC)ifleSl) Al g
Richards, ) Conductivity— meter 450 <) Llasdl lga ddavls ¢(5:1)
(1954

Slea painls 2.5:1 clo th5 lee b 4uld 5 gl pH e
.(McKeague, 1978 ; McLean, 1992) pH meter | .l

cadiadiy 835e) iaanallSll daylay Guldl) (gyal tASH g KU i e
-(2007

sl Cileg Koy dua)ll 52uSY) dinphar digumall Balall oo
.(Walkley and Black , 1934) dzageal) mad daus

Bremner and Mulvaney, ) dalalS dayylay KU cpag puill s e
.(1982

S Gasns Sl aumn Al 1S ppanlislly yshessil ik
« ysausall Spectrophotometer jlga Ao (Wbl & (g @lslgpull (mang
osemlisdl seaial Coglll Sleas

.(Olsen et al, 1954 ) cudsl dayhy 50l Jal) st sdll yunis o

Richards, ) el Jalasl) dauyhay :dalaally CilAl o gauligall  yaaii e
(1954



| s adiad

EDTA 1 syladd) Goh e topblial agiimaly aguedSl) i e
.(Richards, 1954)

popedlSll oIS dayjlay sl 3 i(CEC) s8l&ll Jalal) dacs jodiie
(2007 cadnig 8252)

Day,) siasuell Ziph Ghs Al lf yaats (Sl el e
(1965

a8l gt <TG

Lilasll Gatladll JAe(%lys 0.55 0.2) sl il 1-3

-

Jol
Gl Aflas) Gailodl) Lle culsll ALl i (2) Jsaad) o
sy el
Ll A8le sl (ailaddl e (%150.550.2) culeill ik :(2) Jsaa
CEC salal) cligys Ec pH cDlalaal)
meq/100g % dyguanl) % pods] s/ cm
20.70d 1.22 2.96d 117.70a | 7.33c Control
21.70c 1.21 3.12¢ 110.43b | 7.55b Z1
23.07b 1.24 3.34b 100.41c | 7.82a Z2
24.97a 1.2 3.61a 94.52d | 7.97a Z3
0.337 ns 0.155 4.88 0.152 | LSD 0.01

¢ Logias Gina (0 3539 o2 e oy sl dgeall ain ia (sl cpbausgie sl sl o

Lgine 3358 2253 Y NS
& el CDlaleall (ggina 5l 3gag ) (2) dsaad) FilE s
Aaaticed) Dlabeall 5l cant Lginae Zujill pH adi)) 38 ¢ dusgyaall Zusill pH
G Ll pH T el Sl aagly salil) ae 45ldL lases Culgn)l (e




2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

J aiy) Cum %1 5 0.5 Ly cudoil) b Capal Al Z3572 cOlaledl
U Dbl (37,975 7.82 () dead ) 0L Alales 8 7.33 e pH
o Aaginall B il el aly ¢ Mgl e %1 5 0.5 Gy gl L) Casaal
Loae Gils 1305 .%1 5 0.5 Bla¥) ogise (A5 e 5 dcages
il Glie N maN) e Gl gy .(2023) 0ssals Vinayak sasg
Pratt et al, ) Lall dages o8 a8y & oSam Ally (ol AL 4 5kl)
(2025

Goire oot L lgases culell e deddioall O Lelaal) dilal (ool
Ec Jl dad (8l Langly (2) Jsas 20l pe d3)aall (EC) dujil dasle o 8
Ll xe A5lae %19.69  Lusky dashall dad Crcaill Cum Z3 Aldledl b
Ll pailad o culgl) 5ab Jsa claball e vl e G5 1
«(Chan et al, 2016; Yousefian et al, 2018; Doni et al, 2021)
oo 4841 Lae ((CEC) wligslShl Jals e ddlall gl 5538 I @lld (gyms
Juagll (aliasl 1) b s34 ((Hedstrom, 2001) 4ty ae clis) Jols
Al Sl

ALk sl Glin < e Ll (ggima 2Ll (2) Jsaall (e sl
Glgindl vie dugine saljll oda cilSy Al ) Gliadll culg)ll (s
%1 gl dalaY Gl (ggied) o 38y caalal) e Ljlae AL EDU
Bl poaedl Sl g€ e Cindi) Cum cDlaleall Sligins A o Lgies
Bl asedll Clis] D) s @y alil) pe &l %21.96 duasy
Gl sSiy cuwsll edleli ) @l e Jolaall (& gl ddaulsy
-(2023) 0s)als Vinayak sasgle e 38l5u 1385 <o suall<)

B Al ) daleadl) AN culell Gligies of (2) Jsand) mils cpd
521 Alalaa g 3 CEC dupll 5l Joball dass b dugina 53l ) <l



| s adiad

% 20.635 11.4554.83 Wi 825 iy control daledl) e Z3 5 Z2
el

o B el 3 il dgeadl e Ddse 0salSH Jols A 2
o2 (b . (asaallslly caspirally (asalisl) Clall degall L3130 jualial) dss
Sady gl aladia) 52L) ae Augl) (A GeslSl Jalal) dec Caalal el
.(Fudlel et al, 2019) syl Jolal adseS cudgill ysn ) 52l o2
Sl 4y uen (1) st el Al Adslall decd) 3 Laad gy
Glijas Asrde Gyl JS5 o dagite Chglad asid Ally Saeal) A3l
gl oda oSy Wyt agallSlly agnigeally agalisll Jie ciligalKy slall
s Lo ae (3815 128 ((Kalld and Sherry, 1988) Jalall 4lls aled) e
dyas b (2018) usals Ozbahce el LS ¢ (2023) g als Vinayak
Glejs 5al) ae cadyl CEC dad of Gl pleai€ culglingulll e
Lo g B3l gl gl

(Alad Loxnads A60IS Yol da) (lipad (8 addiee sa LS cculg)l)
(1 Jsaal) aaS/dsew 3005 100 o 3dle 48 CEC iad zghmg
.(Inglezakis et al, 2015)

Culgril) ALY ggine LEE gl 3sn a0 (2) Jsaadl b bl cuy
Lgand) B2l (e L5l (gina

Lugadl) palladll e (%15 0.55 0.2) sl il 2-3
L

Ll dpgeadll ailadll e culsnll dilal ik (3) el g
Ly yaall



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

Ll dpgeadl) pailadl) e (%150.550.2) sl ,ib:(3) Jsaa

ppm % Dlaleal)

K ex | Ksoluble | P av TK TP| TN

277.99d 27.16d | 2.97d | 2154.47d | 150.26d | 0.05 | Control

300.56¢ 28.12c | 3.34c | 2205.69c | 153.24c | 0.04 Z1
393.23b 30.3b | 4.09b | 2273.83b | 156.00b | 0.04 Z2
521.80a 34.20a | 5.16a | 2404.88a | 160.70a | 0.05 Z3

6.184 0.428 | 0.362 34.288 2.05 ns | LSD 0.01

e (Gl (38 353 o2 (e J 2alsll dgandl e Cin (5 Gbasia o Wl ¢
Lisiea 3y b 2253 Y NS

(TN) % At cg5¥) 1-2-3

Culgril) 8Ly (ggina LB (gl 3ng p2e (3) sl B bl cuy
5 (2018) 05,35 Yousefian sl ¢ fialby A i V1 g0 il (ggima b
lgie dilaly Al ol Gl 3 K cpng il oF (2021) Ggals Doni
¢ Gulgill (e ddbida

(TP) % <Y shusdl) 2-2-3

B8 gl ) ddlead) AN culel)l Glgies of (3) dsaadl il o
5 Z1 Alalas g 3 S gheugill (g duill (s5ina A dgine Balyy
%6.955 3.825 1.98 ljaie 53L) sy control dleadl e Z3 4 Z2
gl

et Asaaal) cudgll @lSus e PO4™ Lalaed) of 00 a2l e
il pe @8I0l casld ccndgll Ul Ay o dadludl Clindll G 2




| s adiad

Culgl) Clbgine 83l ae Dol B shugdl) (ssine b plin) Gle Jak
Ozbahce et al, 2018; Stylianou et al, 2004; Ramesh et al, )
Qg palaed Y stusill Jea) 3 5330 (a8 B @y aas (2010
Gall gf Pla e ekl cdpdll e W dgadadl Gliasdl)
(Mg, Na*, Ca"?, K') culgsll s sjiaall clislSll pa Sl 5 5600

(TK) % ASH agsulisal) 3-2-3

B Ayl ) dsleadd) 3DAN culell ligias of (3) Jsaad) mils cps
5 Z1 Aales g 3 SN agunlisall (e Ll (ggina b ginn 3215 )
%11.625 5.545 2.38 Wlaia 531 cawsy control dlladl e Z3 5 Z2
o idle (el G anulinll e Sl ggiadl o lld (g Lol
El-) auil ) coed o oS culgnil) (8 Ssnsall agsalipll of cufi 3 clld
.(Hady and Wanas, 2006

(P av) ppm zUall somsill 4-2-3

8 Al ) ddlad) B0 el clisice o (3) Jeanl) il i
521 Alelae g 3 el ghusill (ya L) (gine & digine 5245 )l
37715 12.46 Wjae 5L) sy control kel e Z3 5 Z2
%7374 5

Oa cdaill (& stustll 5 ad) A dage drald Cudgll Gasdd QS
Ll (& skl ggimall L)Y Gl gr Layg Cuafs Gpo 4n LlaaYl Pla
omad Jullg ((Gholamhosseini et al, 2013) culga)ll 4Ll sil) xie
Gsine gl Cae ) V) Apdall @IS Lalis abasy Aadlall Cagkl
Hussein 5 (2015) 0oals Aule ang Lo ae 385 1385 (bl shudl
.(2021) Al-Barakat 5 Al-Dhalimi (2019)

(K soluble) ppm i) agauiligd) 5-2-3

10



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

&) Alad) B0 culeill Glgus o (3) Jsand) &8 e gy
Clgii 3 A aglisall (e Al (gine B Augiae By ) ol 8
11.56 5 3.53 laylata 52b) ety control dlladll e Z3 5 Z2 5 Z] dilas
okl Law ¢(2014) Najafi-Ghiri sasgle ae 3ilsi 18y catully %25.92
JB Ll e culgll guks o ) (2009) Movahedi Naeini 5 Rezaei
2l sl Ao e 580 4l IS 4Ky (il psanlind) e

(K ex) ppm Jaliall agaligdl 6-2-3

B Ayl ) ddlead) DA culg )l Glgias of (3) Jsaad) mils cps
Z] dlelee cisn 3 Jobial) o gailisll (o Aol (ggina B digina 5aly) )
41.545 8.21 e L) s control dlaledl e Z35  Z2
agmalisll o Jall inall 53 culgill 0 cpw My il %87.70
Qe 618 JoS A ojuas AllXSy aganlisall (e sl (g5ina 80l (S el

it Ll saga o dalall Gl cnelil il e Gl
Polat ) jsiusilly asuslisdll Jia ¢ yualiall Lalsial 5al3l las caldgsl alasiuly
.(et al, 2004

ealiall alia) 53b3 (Y CEC 5ol cadl el b edlld e 3dle
o Cagpmdll (e clal) Aujy Alie calgll gl aliadll Lial G Ag1)
s casmulislly asisal) Jio dmsall DlisolSll Aullia saan <3 gl
.(Noori et al, 2006) <bluill Ja ¢ el dalal) xie (3l

(2014) Najafi-Ghiri 5 (2002) Tsadilas s Filcheva ala LS
o3 (3alsm . Jaball B sl (e By Ll e culel Gads o )
asaalinll B 2Ly caag Al (2015) ogssly Ahmed i aa bl
cdally Alaedl) 45 3 Aokal

11



meq/100g Jabiall a gallsl)

LSD= 0.295
e oLl 2SI i

ORr N WARMODN®O
©
w
ca meq/100g

1.5 1 0.5 0
% sl

Ll (B Jalial) agueallsl] o culgil) ciligioa il (1) Jea

meq/100g Jaliall ?M‘
- 8
6.89 -7
-6
- 5 éﬂ
LSD= 0.417 4.12 4%
== Jaliall o szl 11 3 £
» 3.322
-1
r T T 0
1.5 1 0.5 0
% <5

Ll (B Jabial pguesiiall o ol cligicns il 2(2) Js&

(Ca ex) meq[100g Jalial) agaudlsl) 7-2-3
ALk Jalid) ol e LAl ggina 2Ly (1) IS (e ey
clgiad) de Aisiee 5230 o3 cul€y Al LI Giliadl culel) (s

12



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

%1 gl dilaY Gl (ggied) (o My calil) e dijlee AdLeadU EDU
Ll ol sl SH dad iyl G Dlale) Slhigine L e Lgia
Ossals Supapron saagle ae @85 138 . 2alal ae )i %67.41 Ay
.(2022) ¢s53)s Sindesi s (2002)

(Mg ex) meq/100g Jalial) agswitall 8-2-3

b Aeatiaa) clbeall (ggine il 2gay VI (2) S mil i
oo lalgine ainyl 3 ¢ Jolid) agetiall (e dugyad)l Ll (sgine Jawgic
leres culgill o deddiced) cDaleal) Ll it Lgiea  Jaliial  gacaiiadl)
Aleleall 3 A5l 8 Jobial) pgaaiaall g iy ST Jangly salall ae &34k
& Meq/100g 2.32 (e ai)) dus %1 Gawiy culgill L) Canal I Z3
Capal Al Z3 kel 8 meq/100g 6.89. ) dead ) salal) dldles
(2002) ¢s)3)s Supapron sassle ae @8l 1aay . . %1 dwwsy culgsil) Ll
Jilg 53l (2015) os,als Ozbahce a6l LS ((2022) o5 als Sindesi
gl Al Gl 8 daliad) agaslisally o sueizally o saadS

) Gladl duwgpadl Ll & Al dae @) clipnlSll 5al)y 2423y
prvwall culonll 4 sl ada 35y Al el e ddide Sligies
@lisalkll oda O3l Cus (Ozbahce et al, 2015; Lahori et al, 2020)
Culgrill &y & AP SIY Jlas) e A5l el AL L dl) dac )
Oalaally Loaelal) ligslSl Jagud G L(Pabalan and Bertetti, 2001)
dillae (2 lals e i Lea ] gl ddlia] die dul) (8 Bagasall AL
Fudlel et al, ) Ll ddlae & Zacldll clipnldll il sab) ae Ll
(2019

clatinay) sl

Ao ady ) ol 38 Ailad) gl Cligice aen of gl ekl
sl I culsnll i) ol WS gyinn IS5 Lginsle (ably sl Aages

13



| s adiad

Lp b el Jalal) da b dusiee 8ol ) (%1) Jaee Sl Aalsy
iy Ll 8 Jobial) asnliolly Zlall jetusdll aba) (Ao A Laa ¢ Jald
oo deaiiaall B laleall ddlial 6] LS Ll gal) dilia) 5L3 ae dumay 52L5
<Ol o speinally poandlSI (e L5l (ggima ¢ L)) (I lgmas il

aiilial NV aney cudell a0 s luhall e aie ) dals cllia
gualily Al dugead o culgl) dilal ik cldYs cls L Hla
cl (e ddbisa plsil alasials 2Y) dbigh dslue sl ehal g al (e

daial Z\,yﬂ\ aalal) lald

bl Gdagy LAl dugad —2007 ¢ rew adiads Jgenae 3391
Aada 290 cunll drals el glaally (S Lyae ¢ aad) il

Ay Glas) (s o)l Jeie denas Ay jelus Do (Aple—2
Gromal) el culoil) Al il —2015 cpshi salay Ll spaaly Lo
Ohilly gall) Agana dalil) o Al b dadial) jalindl ary dal) e
A(2) 22eD (2) Al daeh M Gl A s Alaal) sl L)Y A
AHMED, O.H.; Azrumi, N.A.B.; Jalloh, M.B. ; Jol, H., 2015-

Using clinoptilolite zeolite for enhancing potassium retention in
tropical peat soil. In Advances in Tropical Soil Science (Vol. 3, pp.
112-127). Universiti Putra Malaysia Press

AL-DHALIMI, G. R. H.; Al-Barakat, H. N. K., 2021- The
Effect Of Levels of Zeolite, Phosphorous And Sulfur on
Availability And Release of Phosphorous In Soil. College of
Agriculture, Al-Muthanna University, Iraq. Plant Archives, 21, 1527-
1537.

BERNARDI, A. C.; Oliviera, P. P. A.; De Melo, M. M. B,;
Souza- Barros, F., 2013- Brazilian sedimentary zeolite use in
agriculture. Microporous and Mesoporous Materials, 167, 16-21.

BREMNER, J.M,; Mulvaney, C.S., 1982- Nitrogen-
total. Methods of soil analysis: part 2. chemical and microbiological
properties, 9, 595-624.

CAMPISI, T.; Abbondanzi, F.; Faccini, B.; Di Giuseppe, D.;
Malferrari, D.; Coltorti, M.; Laurora, A.; Passaglia, E., 2016-

14



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

Ammoniumcharged zeolitite effects on crop growth and nutrient
leaching: Greenhouse experiments on maize (Zea mays). Catena, 140,
66-76.

CHAN, M. T.; Selvam, A.; Wong, J. W. C., 2016- Reducing
nitrogen loss and salinity during ‘struvite’ food waste composting
by zeolite amendment. Bioresource Technology, 200, 838-844.

COLOMBANI, N.; Mastrocicco, M.; Di Giuseppe, D.; Faccini,
B.; Coltorti, M., 2015- Batch and column experiments on nutrient
leaching in soils amended with Italian natural zeolitites. Catena,
127, 64-71. https://doi.org/10.1016/j.catena.2014.12.022

DAY, P.R., 1965- Particle fractionation and particle size
analysis. In: C.A.black(ed ). method of soil analysis, Agron., No. 9,
Part I: physical and mineralogical properities. Am. Soc. Agron.,
Madison,,WI, USA, pp 546-566.

DONI, S.; Gispert, M.; Peruzzi, E.; Macci, C.; Mattii, G. B.;
Manzi, D.; Grazia, M., 2021- Impact of natural zeolite on chemical
and biochemical properties of vineyard soils. Soil Use and
Management, 37(4), 832-842.

EL-HADY, O. A.; Wanas, S.H.A., 2006- Water and fertilizer
use efficiency by cucumber grown under stress on sandy soil
treated with acrylamide hydrogels. Journal of Applied Science
Research, 2,1293-1297.

ENAMORADO-HORRUTINER, Y.; Villanueva-Tagle, M.;
Behar, M.; Rodriguez- Fuentes, G.; Dias, J. F.; Pomares-Alfonso, M.,
2016- Cuban zeolite for lead sorption: Application for water
decontamination and metal quantification in water using
nondestructive techniques. International Journal of Environmental
Science and Technology, 13(5), 1245-1256.
https://doi.org/10.1007/s1376 2-016-0956-9

FILCHEVA, E.G.; Tsadilas, C.D., 2002- Influence of clinop-
tilolite and compost on soil properties. Communications in Soil
Science and Plant Analysis, 33, 595-607.

FUDLEL, A. Y.; Minardi, S.; Hartati, S.; Syamsiyah, J., 2019-
Studying the residual effect of zeolite and manure on alfisols cation
exchange capacity and green bean yield. SAINS TANAH-Journal of
Soil Science and Agroclimatology, 16(2), 181-190.

GALLI, E.; Passaglia, E., 2011- Natural zeolites in
environmental engineering. In: H. Holzapfel (Eds.). Zeolites in
chemical engineering, Process Eng Engineering GmbH, pp 392-416.

15



| s s

GARAU, G.; Castaldi, P.; Santona, L.; Deiana, P.; Melis, P.,
2007- Influence of red mud, zeolite and lime on heavy metal
immobilization, culturable heterotophic microbial populations and
enzyme activities in a contaminated soil. Geoderma, 142, 47-57.

GHOLAMHOSSEINI, M.; Aghaalikhani, M.; Dolatabadian,
A.; Khodaei- Joghan, A.; Zakikhani, H., 2012- Decreasing nitrogen
leaching and increasing canola forage yield in a sandy soil by
application of natural zeolite. Agronomy Journal, 104(5), 1467-
1475.

HEDSTROM, A., 2001- lon exchange of ammonium in
zeolites. A literature review. Journal of Environmental Engineering,
127(8), 673-681. https://doi.org/10.1061/(ASCE)0733-
9372(2001)127:8(673)

HUSSEIN, N.A., 2019- The effect of fine and coarse zeolites
on soil properties, growth and yield of wheat. Master thesis, Faculty
of Agriculture, Al-Muthanna University, Iraqg.

INGLEZAKIS, V.; Stylianou, M.; Loizidou, M.; Zorpas, A.,
2015- Experimental studies and modeling of clinoptilolite and
vermiculite fixed beds for Mn2+, Zn2+, and Cr3+ removal.
Desalination and Water Treatment, 57(25), 11610-11622.

KALLO D.; Sherry, H.S., 1988- Occurrence, Properties and
utilization of Natural Zeolites. AkadémiaiKiad6, Budapest, 865p.

LAHORI, A. H.; Mierzwa-Hersztek, M.; Demiraj, E.; Sajjad,
R. U.; Ali, I.; Shehnaz, H.; Zhang, Z., 2020- Direct and residual
impacts of zeolite on the remediation of harmful elements in
multiple contaminated soils using cabbage in rotation with
corn. Chemosphere, 250, 126317.

MCKEAGUE J.A., 1978- Manual on Soil Sampling and
Methods of Analysis. 2" edition., Canadian Society of Soil Science,
pp. 189-204.

MCLEAN, J.E.; Bledsoe, B.E., 1992- Behaviour of metals in
soils. EPA Ground Water Issue, Environmental Protection Agency,
Washington. EPA 540-S-92-018, 25p.

NAJAFI-GHIRI, M., 2014- Effects of zeolite and
vermicompost applications on potassium release from calcareous
soils. Soil & Water Res, 9, 31-37.

NOORI, M.; Zendehdel, M.; Ahmadi, A., 2006- Using
natural zeolite for the improvement of soil salinity and crop yield.
Toxicological & Environmental Chemistry, 88, 77-84.

16


https://doi.org/10.1061/(ASCE)0733-9372(2001)127:8(673)
https://doi.org/10.1061/(ASCE)0733-9372(2001)127:8(673)

2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

OLSEN, S.R.; Cole, C.V.; Watanabe, F.S.; Dean, L.A., 1954-
Estimation of available phosphorus in soils by extraction with
sodium bicarbonate. USDA Circular No. 939, US Government
Printing Office, Washington DC, pp 1-19.

OZBAHCE, A.; Tari, A. F.; Gonulal, E.; Simsekli, N., 2018-
Zeolite for enhancing yield and quality of potatoes cultivated
under water- deficit conditions. Potato Research, 61(3), 247-259.
https://doi. org/10.1007/s1154 0-018-9372-5

OZBAHCE, A.; Tari, A. F.; Gonulal, E.; Simsekli, N.; Padem,
H., 2014- The effect of zeolite applications on yield components
and nutrient uptake of common bean under water stress. Archives
of Agronomy and Soil Science, 61(5), 615-626.
https://doi.org/10.1080/03650340.2014.946021

PABALAN, R. T.; Bertetti, F. P., 2001- Cation-exchange
properties of natural zeolites. Reviews in mineralogy and
geochemistry, 45(1), 453-518.

POLAT, E.; Karaca, M.; Demir, H.; Naci-Onus, A., 2004- Use
of natural zeolite (clinoptilolite) in agriculture. Journal of Fruit and
Ornamental Plant Research, 12, 183-189.

PRATT, C.; Mahdi, Z.; Chen, C.; El Hanandeh, A.; Vogrin, J.;
Zardo, P., 2025- Manufactured zeolite application to soil can
rapidly increase pH and enhance inorganic carbon
sequestration. Soil and Tillage Research, 254, 106736.

PUSCHENREITER, M.; Horak, O., 2003- Slow-release
zeolite-bound zinc and copper fertilizers affect cadmium concentration
in wheat and spinach. Communications in Soil Science and Plant
Analysis, 34, 31-40.

RAMESH, K.; Biswas, A. K.; Somasundaram, J.; Rao, A. S.,
2010- Nanoporous zeolites in farming: Current status and issues
ahead. Current Science, 99(6), 760-765.

REHAKOVA, M.; Cuvanova, S.; Dzivak, M.; Rimar, J.;
Gaval’ova, Z., 2004- Agricultural and agrochemical uses of natural
zeolite of the clinoptilolite type. Current Opinion in Solid State and
Materials  Science, 8(6), 397-404. https://doi.org/10.1016/j.
cossms.2005.04.004

REZAEI, M.; Movahedi Naeini, S.A.R., 2009- Kinetics of
potassium desorption from the loess soil, soil mixed with zeolite
and the clinoptilolite zeolite as influenced by calcium and
ammonium. Journal of Applied Sciences, 9, 3335-3342.

17


https://doi/
https://doi.org/10.1016/j

|y s

RICHARDS, L.A.(ed), 1954- Diagnosis and improvement of
saline and alkali soils . US Department of Agriculture. Agricultural
Handbook No. 60, Washington D.C, 7-53.

SINDESI, O. A.; Lewu, M. N.; Ncube, B.; Mulidzi, A.; Lewu,
F. B., 2022- Residual effect of zeolite on soil exchangeable cations
and cation exchange capacity in sandy soil cultivated with Swiss
Chard. in Proc. 35th International Conference on Chemical,
Biological and  Environmental = Engineering  (ICCBEE-22),
Johannesburg, South Africa, Nov. 28-29, 2023, pp. 36-39.

STYLIANOU, M. A.; Inglezakis, V. J.; Loizidou, M. D., 2004-
Effects of zeolite addition on soil chemistry-open field experiments.

Protection. Protection and Restoration of the Environment VII, Mykonos, 5-
11.

SUPAPRON, J.U.; Pitayakon, L.l.; Kamalapa, W.A,;
Touchamon, P.A., 2002- Effect of zeolite and chemical fertilizer on
the change of phycical and chemical properties on Lat Ya soil
series for sugar cane. 17th WCSS, 14-21 august 2002. Thailand.
Symposium no. 57. Paper co. 1897.

TORMA, S.; Vilcek, J.; Adamisin, P.; Huttmanova, E.; Hronec,
0., 2014- Influence of natural zeolite on nitrogen dynamics in soil.
Turkish Journal of Agricultural and Forestry, 38, 739-744.

VINAYAK, K. P.; Tekale, R. T.; Amolic, U. V.; Ahire, S. G.,
2023- Effect of zeolite application on soil properties and primary
nutrient uptake of green gram (Vigna radiata) on inceptisol. The
Pharma Innovation Journal ,12(12), 573-575

WALKLEY, A, Black, I. A., 1934- An Examination of
Degtjareff Method for Determining Soil Organic Matter and a
Proposed Modification of the Chromic Acid Titration Method. Soil
Sci, 37, 29-37.

WEI, D.; Xue, X. D.; Chen, S. W.; Zhang, Y. F.; Yan, L. G,;
Wei, Q.; Du, B., 2013- Enhanced aerobic granulation and nitrogen
removal by the addition of zeolite powder in a sequencing batch
reactor. Applied Microbiology and Biotechnology, 97(20), 9235-
9243.

YOUSEFIAN, M.; Jafari, M.; Tavili, A.; Arzani, H.; Jafarian,
Z., 2018- The effects of superabsorbent polymer on Atriplex
lentiformis growth and soil characteristics under drought stress
(case study: Desert research Station, Semnan, Iran). Journal of
Rangeland Science, 8(1), 65-76.

18



2025 alal 75 aaall Ll lal) Al Gl jall Amala Alaa

The Effect of zeolites on some soil
chemical and fertility characteristics

Dr. Samir Shamsham Dr. Reem Nasra
Department of Soil and Land Reclamation - Faculty of Agriculture -
University of Homs

Abstract

Zeolite is a stable inorganic material that is gaining popularity
as a soil conditioner for its ion exchange capacity and high cation
exchange capacity (CEC). Zeolites are aluminosilicate minerals,
having a negative charge which is balanced by cations. The nature of
zeolite in soil needs to be understood as it has a bearing on soil
fertility. The aim of this research was to test the effect of adding three
levels of zeolite (Z1=0.2%, Z2=0.5%, Z3=1%) on some chemical and
fertility properties of Fahal soil after three months of addition. To
achieve this goal, the experiment was conducted in pots in the
Department of Soil Sciences, Faculty of Agriculture, University of
Homs. The experiment design used a completely randomized design
with three replicates.

It was observed that the effect of zeolite treatments on organic
matter and total nitrogen was insignificant, but soil pH and cation
exchange capacity (CEC) increased significantly in all zeolite
treatments, while salinity (EC) decreased gradually with increasing
levels of added zeolite. A significant and gradual increase was also
observed for total phosphorus, total potassium, available phosphorus,
soluble and exchangeable potassium, and exchangeable calcium and
magnesium with increasing levels of added zeolite compared to the
control.

Keywords: Zeolite, cation exchange capacity, available phosphorus,
exchangeable potassium.
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