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Table 1- Soil properties used in the design

s
: Sl sl e il 5
T o e > e - .
SAR EC o 5 Mg te N &0l soil clay) (silh  (sand)
- (Total) (bulk texture)
- (ds.m™) % e _
(meq.lit!) denmt}:} o
(g.cm™)
3w
15.58 13.16 7 91.3 10.7 38 30.8 0.078 1.61 FoX e 6 3R 56
(SLy
ooliiw! 890 SeendS’ Cudgiy Wl 5 -Y oo
Table 2- Components of Calcic zolite
SiO; ALO; Fe,03 CaO Na,O K;O MgO TiO; MnO P,05 M-Jss) &9
(%) (%) %) (%) (%) (%) %) (%) (%) (%) (type of zeolite)
SeendS”
70.59 7.88 1.31 2.21 3.00 3.68 0.62 0.162 0.022 0.013 (calcic zeolite)
L.O.1 S0O3 Cl Ba Sr Cu Zn Pb Ni Cr gy g9
(%) (%)  (@pm) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (type of zeolite)
Seds

8.13 1.345 3504 1154 399 54 5 39 12 7
(calcic zeolite)

ooliiw! 0 g0 S S cadeiy bS5 -Y Jous
Table2- Components of soil zolite

Si0, ALO, Fe,0, CaO Na,0 K,0 MgO TiO, MnO P,0; s es
%) (%) %) (%) (%) (%) (%) (%) (%) (%) (type of zeolite)
oS 5 Sl
6536 644 219 642 - 120 288 159 0213 0043 0018 (soil zeolite)
L.O.I SO3 Cl Ba Sr Cu Zn Pb Ni Cr cdgis g9
(%) (%)  (ppm) (ppm). (ppm) (ppm) (ppm) (ppm) (ppm) (PPM) (type of zeolite)
1155 1318+ 1920 = 1021 1056 60 17 33 20 20 55 Sl

(soil zeolite)

ool 890 Sy Cudgiy S 5 -F Jgur
Table 2- Components of Potasic zeolite
Si0, ALO, Fe,0, CaO Na,0 K, 0 MgO TiO, MnO P04 Colgi} & 9
(%) (%) (%) (%) (%) (%) (%) (%) (%) (o) (type of zeolite)

70.25 7.68 091 1.12 3.10 3.43 0.39 0.153  0.017  0.006 Seulsy
(potasic zeolite)
L.O.1 S03 Cl Ba Sr Cu Zn Pb Ni Cr Culgi) & 9
(%) (%) (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)  (type of zeolite)

11.84 0.600 2049 1158 666 56 2 27 5 6
(potasic zeolite)
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Table 5- Water properties used in irrigation

SO4 Cl HCO3 CO3 K Na

Mg Ca EC

TDS SAR pH

(meq.l'l)

(ds.m’

(mgl") - - n

4.25 2.2 4.75 0.00 0.01 4.19

53 1.7 68.48 224 7.26 0.991
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Table 6- Analysis of variance (Mean Square) for time and percent of saffron emergence

O i o yd O e ylo “-’?)é_ s qolin
Percent of Time of oyl 5.0V
emergence emergence df I
* ek ‘:."":J 55 ;
3229.46 476.39 2 et
(Type of zeolite)
Cdgd; Jlade
ns ns -
996.74 160.17 ! Amount ofzeolite)
- S X Jode
774.90™ 823.50 2 .
(Typexamount)
(128
648.41 81.53 48
(Error)
Ailce oy /Y 5§ Sy Jleis | zghw 0 o dre(y o Sme b by 4 HFEE G KR K ng

Ns, *, ** and *** are non significant, significant at 5, 1 and 0.1% probability levels, respectively.
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Table 7- Mean comparison of time and percentage for saffron emergence under zeolite rates

VA A Sl
reatment)
£ . . . 3 . . L,Q‘.
25.55° 35.83" 3.1 09 O e b
Time of emergence (day)
73.72° 51.55" 49.61° O e 200

Percent ofemergence

Wb oo o gae DS 9oy So 93] sheslazn! b s o i Jlio | daw o alie By o ol oy Sl Glaw 2 0 *
Sl Sty Sl 9 (oS 5 S Cudg (SeldS S genieoplis i a2y 52, 2

* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.05).
Zy,Z, and Z3: indicate Ca, soil and P zeolites, respectively.

Clgiy Elgl lp olrhe b e daoy3 9 ploj (eSileo dum o —A Jgu
Table 8- Mean comparison of time and percentage for saffron under zeolite types

Loy
Q, Q, I
Treatment

G92) dd e Sl
Time of emergence (day)
LS YN W
Percent ofemergence
dibl e o gre S| e S5 g3l 5 eslatwl b ao ez Jleis | mlaw 0 alie By Jold sl Sile law o 0 *
MLJ‘SO ua.]jj) ‘5>)5 M)Q ‘J“M’ 9 90 )JQLM (5O UL.M) wju a3 :Q2 9Q1
* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.05).
Q; and Q, indicate 2 and 6% zeolite levels, respectively.

30.70° 31.00"

62.59° 54.00°
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Table 9- Comparison to the type and amount of zeolite

O e Juo 5O
Percent of emergence

O e (5o
Time of emergence

Sl gy Hlado 9 £95
Type and amount of zolite

40.56" 42.11"
51.55° 32.33%
47.67° 29.88%
47.89" 44.56"
55.22% 27.11°
62.56" 20.78"
84.89° 30.33%

Z
Z,Q
2,Q,
2,Q,
2,Q,
Z5Q

Z3Q,

Qb o gme S oy (S 903 5 eolazw! b sy e Jleio | s 0 alie By o Jolls sl 1SSl (gt 2 )0 *
60..\.2..QQQL.'LJ w).a LE) :QZB Ql 9 \&A.AAJLAJ u.Jgj) 9 ‘5.45)) S MJ?j) L\SMMLS u.,.jsj) Wl Lgod.}..m.)QL.’;’.j w/g 4 :Z35 Zz ng ‘ZO

WSl (Sis deyd b g g polis
* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.05).
Zy, Z,, Z, and Z;: indicate control, Ca zeolite, soil zeolite and K zeolite, and Q; and Q, indicate 2 and 6% zeolite levels,
respectively.
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Fig. 1- Effect of type and rate of zeolite on time and percentage of saffron emergence
Z1,Z, and Z5: indicate Ca, soil and K zeolite, and Q; and Q,: indicate 2 and 6% zeolite levels, respectively.
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Abstract

Saffron (Corocus sativus) is known as one of the most valuable medicinal and spice plants in worldwide.
This plant is one of the most important crops in South Khorasan Province. Despite the many researches on
saffron cultivation in many regions in the country with different climatic conditions but there were few
studies about saffron emergence as most important growth stage. The objective of this study was to
investigate the effects of P, Ca and soil Zeolites at 20 and 60 gkg' levels on time and percentage of saffron
emergence. This experiment was conducted based on a completely randomized design with seven treatments
and nine replications in Birjand Agriculture Research Field during year of 2012. The results of this study
showed that the effect of zeolite type was significant on saffron emergence time (p<0.01) and percentage of
saffron emergence (p<0.05). There were not a significant effect on time and percentage of emergence by
using different zeolite levels. There was an -interaction between type and level of zeolite on saffron
emergence time (p<0.001). Emergence time was decreased by using zeolite at a level of 20 gkg” except in
soil zeolite, while percentage of emergence was significantly increased only in P and soil (at a level of 60
gkg") zeolite. Thus, using K zeolite can increase the percentage of emergence and decrease emergence time
of saffron corms.

Keywords: Calcic zeolite, Emergence percentage, Emergence time, Potasic zeolite.
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