(dobkad 93) Ol e ) S g 4 yud
) ITRAY Ol 9 sle (3l oolosd s A>
P 1-10 1dmio o ylois
http://dx.doi.org/10.22077/jsr.2018.105.1003

Olyae) cuis cod S (pliod Oluogas (5 p p Cddgi) Hlado g £ )1

Tpadio 1,15 sne> (55l Cpumdoe (S g 2B ulas g0 (e
Slsal lyezr eeed o8ty (5805 5 syl (557> sgmils -
iz o oBls Ol cwdige 0,5 JLoisls =¥
i e oA (55 )glaS 0aSiasls adlate ohg GLS (LAegl S e g SL- pale 098 jLeails -
Ol oBizsls O molie o poe (6558 (ggmitils -F
E-mail: m.ahmadee@ymail.com : s ooy ™

QS [o¥ ) 1 by gl B/ ¥/ 1l y b

oS

Slmoguas dm ol & pSlos g abls SYgb alsbw oyl pl 30 o ColtS 45 0593 (G o ySdowi 2L (Crocus sativus L.) gl sae;
|y ¢,T ol e blB (S SuisS alols Cawols o 0gdle a5 wiiwd (01g0 alos 3l LELgh ) .ol dimnly S o Lot
L0 )5 S Ly (oo B o oo pandS) ST o lods Sloguas B o Sl P owy e jekiie d ol b syl
ol ac 50 50 jled can b Jolad ol T By @fﬁ“l.n}i ol ey S con (SO Sl colod g S STy (Ol g
ZCa 1 SondS) cdgiy £ 95 Jobd 3o 3] 33 oy 0390 6L ylons i plail WWAY Sl 53 syt oEESIS (55 gL oLl
o9 -b’_ubc Sls u u)LoaJ »33_’ )‘)JJ & [J (‘5;)5 o yo M6 i 9M2 ¥ ‘MO )M)Gb.wd.w)é (ZS ‘faS)J BZK s.s.o.wLoJ
Voo ¥e Gos ) SLS 51 5,10 ymasiges comsly) Juad plod! 31 s b didks ) yio il WO £l g pio il Po ylad a4 ool
E— gl 5)lo paiged 3 g pte e Yoo Te g e-Ve Blosl 51 (S Ul Colad Ol pd (s 32 Sl 0 oLl (6 o (il
SIS —me ;51 vmioyd gy Jlodo | gl 53 Wla S (2 2 e Cadgi) o a5 01 (LIS SB (2 liowds Oloogad pdi p Cdgd)
Jloso| b 30 9 PH g Olagm il y5 o ¢ oS ot Joien cpundS 3 050 iy, Jlosio| zbaus jo Cudgd) Hlado 9 £98 Julio il .cisls
A Lo bl (6510 —mo 751 (5 0l L e 2 Cadgi sl (Jg tud (55l (Sme Ly 95l g0 9 mrdw ()l 2 oyd SO
Crlgiy )5 (585 31091 I8 I S By S ot g wiskes 32 951)lS oo 93 0 50 Sopalty Cadgiy 3,115 45 315 (LS bp uSilso
o 9 il (6 yinS EC 2 )loud ylw dy S 00 (619 pdignd Gos dw @ 30 45 5 9b & lh S EC pudd’ oo SeuunlS
9 oty SLpasY 50 somdS Cdoi) 3l ooliswl (gl bl o GialojT glosl 4 Comd EC idlS (g0l Y/A G Y/ ials
s dy Ml 5 1 LS s Jio (o1l 09 o0 ey 0185 el (51t S nbans slosY 55 ommaliy gl 050,18

B0 o GRS 1y (ke 4y iy dragi a0 (S Sl Cglan 9 o S

S (S alas (S g9 ca¥ gl giulS Cudgl gl sl



\yay Q\;‘MU))\.@ cdj‘ a)L“.ﬁ: cv.&..& J.l:- cQ‘Ja&) L;LAJZ\A}J"._{ 4.1]&.4*

» oj)LC su...l5j) o).g)lS 45 w‘ oolo QL""‘" ).u (2008
SB 6ps ol cam S e slie Jols ol
ools Jds a1y S5 cpl 005 Glasore () 09 g0
S9eS Saz ol 9,90 ol enl)d g (5500
Clgsy o9l b s adss o les S slpriey
s Oryzasativa L.) @iy cuis cov SB 4 (SedS
sanlie (Solanum lycopersicum L.) S saxs8
S s ialS caw Sodgiy g9 ol 0,5 S RV S
Song & Fujiyama, 1996) oi adlas 9,40
op5 a5 ol las (Khoshkhoy, 2007) (seseisss
Tagetes ) s an> 5 cuiS cov S 0 odg;
bug 5 selie @l wb SB 0 w5 penly
5 Slga (Minato, 1968) ¢l a5l lide plw
oS 5 J «(Huang & Petrovic, 1994) g9,
5 (Inglezakis, 2005) _..s1:%s! «(Li et al., 2000)
,o (Filcheva & Tsadilas, 2001) oMol g lg=xls
R P u“)‘)f uow LJ"‘
SE e gy op)8 &S sl plas mle ey
el 5 glerd Sliogas (Sp dee 4 Wl
Coonl 4 azg b oS SIS 500 A ol
S5 DM 5 ggiz plelys il o plyde; s
R & G (pl 0 wlS cplcel); ogas )0 eud

gy 9 Slgo
Jlo 55 LS5 a5 b dolas Sals 51 B o ialesT ol
olBadls (gy,5les casils Sladod ac)je o VYVAY

iz 5 o Brd 03 VY Qldlaz Job L) wiz e

el (Lo ghaw 5 e VFAY glis )l g Jlas YY O AV

doddo
s 4lux> oL5 (Crocus sativus L.) f,ac;
SYsb aile olpl o ] ctS a5 el (g T o
s3> olpl yol= Jl= o 4 (Mollafilabi, 2004) sl
alie Jled @ phie eaiSudy sloygiS (n it
5 3o, ol slaglisl .(Mobaraki, 2005)
Ol 5> Jgaze (nl cuiS onee bl oz Lol
S5 adss 9o ) Al e 4S5 5k 4 ey o0 Jled 4
Shahroodi ) ssi o 0dgs oyliwl g0 (pl jo 9a8 )l he
o5 e 55 4 oS pl 5L a5 (et al., 2007
B 4 2l Iyl Jl 53 o ol 38kee Jy wntbos
et al., 2006; Azizi ) coul awly S Sleogas
aS el ools las wlisss .(Koocheki et al., 2013
o g d SiSdes g S bl )3 65,5laS
Bybordi, 1989 Balba, 1975; ) ssi o S (5,5
[ odudy ool 5w oylyae; cely; o S,k 5l (Jafari, 2000,
@ axg ooplplo (Helal Beygi, 2009) oS o ssois
o3 (3l e b) 2als 5 S gl Sliogas
Koocheki ) sl o coenl yljhe; o, anld b o )l
6o, Sal, alex 5l lacutss; 5l eolial (et al., 2014
ooy adlon jolaie ade s )3 g Ceed ;)
A aiiwd S Lawgiayll lo S 51 (S5 colyls
Kazemian, ) s I, S ol g gpidol> cools
srobe Gl S5 ol .(Ahmadee, 2014; 2004
e 5 Pl ol oredS el ol
Syse b GHlaS 98 lee A wilgiee 5 aiies
wizmen (Shiranirad et al., 2011) ws,.5 1,8 oolacwl
Ming & Allen, ) cgs; YL GsslS Jobs cobls
B osge yole 4 ol (owyiwd S5 oo (2001

o g (Emadi et al,, 2001) oo (puwly osilo)

Polite et ) 545 oo o) 5,Shase 5 0y (iul38l Cas i 3
= .@l., 2004; Khashei & Ahmadee, 2016

Al-Busaidi et al., ) |, Kea 3 soumwgr JI laiss



Voo oS olesd Slas o fﬁﬁq;;)\m,tj;tzobmjéwt

Sl Yo jhad g e il YO gl )5 720 (59
03 ) Slhe i dw IS 58 0 izmes wiah wi
ool el asls g e le YA Ges j0 90,85 T-F S
ool gkl g il addsl Jlo o Gae 4 iales]
g Sl e Sl Glol) Cug dw o ddlie e
2 okl O Slaseia b ol (slaszial sleiil 5 o]

Sl 00l salo UL"“"" I\ de.?-

g9 Jold Gz cpl jo oolatul 050 slojles ol
(20 SoulS § 7S oS 3 gy ZK Sesly) colgs;
(g Moy b g Miidis s s 50) ol jlade
5o els plis g Sy G e Jlesd S o (M2
sladgaz) Sl o)5e slajles () JS0) 0l aid 5 s
(F Jsoz) ialos] S b e suops ublys o¥ 1)

G Sadly b olalS g8 e oad bylste SLlS

!

A 4

! |

Control

N | N
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ZCa, ZS and ZK: represent calcic, z-mix and potasic zeolite, M2 and Mg indicate: zero, 2 and 6 % zeolite levels and control:

without zeolite, respectively.

Table 1. Components of calcic zeolite

oelS Cadgiy Olas 5 ) Jgua

SiO2 Al203 Fe20s CaO Na20 K20 MgO TiO: MnO P20s
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
70.95 7.88 1.31 2.21 3.00 3.67 0.62 0.162 0.022  0.013
Lo.I S03 Cl Ba Sr Cu Zn Pb Ni Cr
(%) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
8.13 1.345 3504 1154 399 54 5 39 12 7
Sl sl

*Loss of ignition

Table 2. Components of z-mix zeolite

Sy cadgy olas 5 Y Joue

SiO2 Al203 Fe20s CaO Na20 K20 MgO TiO: MnO P20s
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
65.36 6.44 2.19 6.42 1.20 2.88 1.59 0.213 0.043 0.018
LOo.I" SO3 Cl Ba Sr Cu Zn Pb Ni Cr
(%) (%) (ppm) — (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
11.55 1.318 1920 1021 1056 60 17 33 20 20
Sl dl

*Loss of ignition
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Table 3. Components of potasic zeolite

olly Calgiy Olas i ¥ Jguar

SiO2 Al>03 Fe203 CaO Na20 K20 MgO TiO: MnO P20s
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
70.25 7.68 0.91 1.12 3.10 3.43 0.39 0.153 0.017 0.006
L.O.I" SOs Cl Ba Sr Cu Zn Pb Ni Cr
(%) (%) (ppm) — (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
11.84 0.600 2049 1158 666 56 2 27 5 6
St
*Loss of ignition
S o boaigS ud Olasino .F Jgus
Table 4. Physical and chemical characteristics of soil
] S e ly e eeeds 9T s R .
S S Sly Na K Mg Ca 5l cdl Clay Silt  Sand
"™ EC pH Total Texture
. (ds 1) N (%) dBU|_|;y
SAR -m- it ensi o
(meq.lit™) (@.cm?) (%)
15.58 13.16 7 91.3 10.7 38 30.8 0.078 1.61 &BSJL&Z 6 38 56

Table 5. Chemical criteria of irrigation water

Gl O o bonds Sluogas b Jouz

Clgw LI oloSe byl by maw e peedS Jelxe Mol S o RSP R
SOs Cl HCOs COs K Na Mg Ca  TDS(@l) wis sl EC
H (ds.m1)
meq.I o P
SAR
4.25 2.2 475 0.00 0.01 419 5/3 1.7 68.48 2.24 7.26 0.991
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Table 7. Analysis of variance (mean of squares) for the effect of amount and type of zeolite and soil depth on
soil EC in saffron field
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Ol gt E ZxMxD MxD ZxD ZxM Soil depth zeolite Type_ of
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ZCa, ZS and ZK: represent calcic, z-mix and potasic zeolite and M2 and Me: indicate 2 and 6 % zeolite levels, respectively.
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Abstract

Saffron (Crocus sativus L.) is a subtropical plant which is cultivated in Iran so far and its yield is strongly
dependent on soil chemical properties. Zeolites are one of the substances which are used to improve soil
characteristics and soil correction capability as well. To evaluate the effects of these minerals in some soil
chemical properties (Na, K, Ca, Mg, ClI, SO4, HCOs, pH and EC) under saffron cultivation, a study was
conducted at completely randomized design with seven treatments at the Agricultural Research Station,
University of Birjand during 2012. Factors which examined in this study included type of Zeolites: calcic
zeolite (ZCa), potasic zeolite (ZK) and z-mix zeolite (ZS) in three levels: zero (Zo), 2 (M2) and 6 (Ms) as
weight% with 9 replications. These treatments were mixed with soil and were placed in pots with diameter 30
cm and height 35 cm. Soil sampling was done in depth of 10-20 cm at the end of crop season. Also, soil
sampling was performed at two other depth layers (0-10 and 20-30 cm) for determination of soil EC. The
results showed that the effect of zeolite was significant on bicarbonate concentration in soil solution (P<0.05).
Interaction effect between type and amount of zeolite was significant on Ca, Mg, Cl, HCOs, SO4
concentrations in soil solution and pH as well (P<0.05) and it affected on Na and total cations (P<0.01), but
the amount of Zeolite has no affect. Mean comparisons showed that application of ZK on both levels was
affected on sodium and bicarbonate of soil solution. The application of ZCa caused significant change in soil
salinity (ECe) and this factor reduced 3.1 to 3.9 times compared to control. Regarding to the results, it is
recommended to use calcic zeolite in lower soil depth and potasic zeolite in soil surface. It is beneficial to
reduce the solute transport toward the soil surface and reduction of ECe in corm root zone.

Key words: Clinoptilolite zeolite, Soil salinity, Soil electrical conductivity.



