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Table 1 - Soil properties used in the design

£
; S =il il 5
P AT d (6o = (=
SAR EC pH Ll E M B N <ol (soil clayy @ily  sandy
- (Total) (bulk texture)
- (ds.m!) % i -
(meq.lit?) dextity %
(g.cm?)
15.58 13.16 7 91.3 10.7 38 30.8 0.078 1.61 Jﬂé}jw 6 38 56
(
ooliiwl 850 SoudS Cdgy WS 5 =Y Jguo
Table 2- Components of Calcic zeolite
Si02 A1203 Fe203 Ca0O NaZO Kzo MgO TlOz MnO PZOS V'.J’s) &y
(%) (%) (%) (%) (%) (%) (%) (%) (%) (0)  (type of zeolite)
Seeds
70.59 7.88 1.31 2.21 3.00 3.68 0.62 0.162 0.022 0.013 (calcic zeolite)
L.O.I SO3 Cl Ba Sr Cu Zn Pb Ni Cr cdgi) &9
(%) (%) (ppm)  (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)
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Table 2- Components of soil zeolite

Si0, ALO; Fe0; CaO Na,0O  K,0  MgO  TiO, MnO  P,Os cals) €9
(%) (%) (%) (%) (%) (%) (%) (%) (%) (0)  (type of zeolite)
oS 5 S
6536 644 219 642 120 288 159 0213  0.043 0018 (soil zeolitc)
LOI  SO3 cl Ba Sr Cu Zn Pb Ni Cr cdsi) 9

(%) (%)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (PPm) (type of zeolite)

1155 1318 1920 1021 1056 60 17 33 20 20 o S
(soil zeolite)
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Table 2- Components of Potasic zeolite

Si02 A1203 Fe203 Ca0O NaZO Kzo MgO T102 MnO PZOS w.‘,j) &9
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (type of zeolite)

70.25 7.68 0.91 1.12 3.10 3.43 039 0153  0.017  0.006 Seuliy
(potasic zeolite)
LOI  SO3 Cl Ba Sr Cu Zn Pb Ni Cr clgi; £9
(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)  (type of zeolite)
Sl

11.84 0.600 2049 1158 666 56 2 27 5 6 T
(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’

(mg-l_l) - - 1)

4.25 2.2 4.75 0.00 0.01 4.19

5/3 1.7 68.48 224 726 0991
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Table 6- Analysis of variance (Mean Square) for time and percent of saffron emergence

O o S0 5 O e yloy 4’.)'5_ Sy gslio
Percent of Time of sol3l
S.0.V.
emergence emergence df
* EES ““"J 55 5
3229.46 47639 2 » &
(Type of zeolite)
e Jade
996.74™ 160.17™ 1 SEEE
(Amount of zeolite)
skokok ; ‘A'EA
774.90™ 823.50 2 &
(Typexamount)
648.41 81.53 48 >
(Error)

Skeksk skesk ‘* ns

Ablge oy ) g Sy Jleiol zakaw (ol S g jlo cire oS 5 4 5
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

Z3 Z2 )Lof."
reatment)
25.55° 35.83° 31.11% (3)) O o (ol
Time of emergence (day)
73.72° 51.55° 49.61° OS2y

Percent of emergence

bl o o gme WS youy Se o931 5l esliwl b s e s Jleix! mha jo il By, Jolss slonSils Glaw ;o 50 *
ML:LSA Sy b g ‘5..5).; S Cdghy « SedS Codghy (goasmolis cui 5 A Ly 37y Z,
* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.05).
71, Z, and Z;: indicate Ca, soil and P zeolites, respectively.
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Table 8- Mean comparison of time and percentage for saffron under zeolite types

Lo
Q; Q: I
Treatment

(G93) 53 s Sl
Time of emergence (day)

30.70° 31.00*"

OO s Juoy0
Percent of emergence
il e o gine BN g0y (S5 gejl 5l ol b aoyo ity Jleil s 5o alie g Jolds gloeSils sla j2 50 *
il e Sedgly (S5g weys iS5 90 polie e LA i 5 4 Qr Q)
* 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.

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

OO o w0y

Percent of emergence

O e o
Time of emergence

Calgi; slado 9 98
Type and amount of zeolite

40.56" 42.11™
51.55° 32.33%
47.67° 29.88%
47.89° 44.56°
55.20% 27.11°
62.56™ 20.78"
84.89" 30.33%

Zy
Z,Q,
7,Q,
2,Q,
72,Q,
Z5Q,

Z5Q;

Dbl oo Hls gime BB e (S (yge;l 5l eoliinl b oo s g Jleis! o 50 aline By, Jold sl Sl oygiw o 0 ¥
Gosm3 i i 4 Q2 5 Q1 g Sy Cudgly 5 oS S Sl o« SelS Cod 5wl gonimo s i 5 4y Zs 5 2y Ly Ly

il oo (g he 3 A g 95 polie
* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.05).
Zo, Z1, Z, and Z5: 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
Z,, 7, and Z;: 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 g.kg" 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 g.kg” except in
soil zeolite, while percentage of emergence was significantly increased only in P and soil (at a level of 60
g kg™ 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.



