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Table 1- Physical and chemical properties of cocopeat and perlite
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Selenium and EM fertilizer on saffron flowering
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SOV of Number of Flower fresh Flower dry Stigma fresh Stigma dry
T flowers weight weight weight weight
P”j_“ 1 0.694 2024644.410 1454.151 6330.854 2.300
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S 2 0.528 1841972.434 9670.541 12208.454 363.941
Phosphorus
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i e
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* and ** are significant at the 0.05 and 0.01 probability respectively
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Figure 1- Comparison the effect of application of selenium and EM biological fertilizer on the
number of saffron flower
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
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Figure 2- Comparison the effect of application of selenium and EM biological fertilizer on the
flower fresh weight
Means with at least one common letter indicate no significant difference at the 5% level of Duncan

"o rd e i Sle 4 45 039y (e gs B 9>
GaSsn 5 sl milul woad all Sldllas b .ail
SlaS 5 @ p e 5L (JUlELw g b pnSlgn s s
5 (Oftadeh Fadafen et al., 2018) i ls ,ls a3
oy JSis npe sl 5l pate (pl pizeen
bocdsind sy psans  [DNARNA
Jol> soJsSlye PNADy DNA (slowslss
Cﬁ)'sjoiATP) 5 (Slawsd (o Qi)‘y'oTADP) &5y
L;L(b.).;.l—‘)é .ALQS 9 “\""l’«_s" (olaws 3
ey JUsl 5 65,1 JEs! gbo )5 g5l obondisn
(Rodriguez et al., 2006) o> owlsl ud
cge 355 oo SIS g 3lo b pate (pl cplplo
w‘ o ij ‘_;6.55 GQSJ)S.Lo.C u,»)‘)s‘

test

56 4 5o (Koushaetal., 2017) o, (San o LasS
Sl Rl g s 5L ol Sgnge 59 poride Cude
OB 2l EM g 055 s S o Ll sl
05 8 Soge o g9l elS sl sl slandss
2 &P Flalg e cmlio QI3 jn S 50
S > 58,5 18 L EM ogS ail ails oS
Jo 4 ponilr g jand 0929 Lo 4 conlia gl 3i5
2wy ol sl 2l polie peald s sslusls]
Mg sl g adls olpen ) ol ogllae (ot
Sgd oo ghaw e S oole
wlidss s (Jahanban & Lotfifar, 2012)
oyl caslhe iz ol 5 Jols mls b oad S8
pas 5 yd jl s VL Jleg o IS SiS
33 5 poribe o w5 Sojglen 055 5l eolial

..X?-‘ﬁ )é



YAD...Ol ke 5 (S 5 oS S S 55 5 (st 355 5 pacther i L3 0L 5 o

OEM- mEM+

1600 -
1200 { 3Capc  abc abc
1000 H
800
600
400 -
200

flower dry weight (mg pot?)

1400 - ab

0

o | s | o0

aici |iaII.C |
p0 | P25 | p50
| 1 |

Selenium concentration (ppm)

olyie s I8 Sis 39 9w EM 595 5 pouidis  prund caliio zobaw 8 39 )1 il (puSilen dunng Lo -V Sl
dlyge oS pigel a0y iy e 53 Jsine gl pas iy S e B Sy P> b slagSibe

Figure 3- Comparison the effect of different levels of phosphorus, selenium and EM fertilizer on the
flower dry weight
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
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Figure 4- Comparison the effect of different levels of phosphorus, selenium and EM fertilizer on the
Stigma fresh weight
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
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Figure 5- Comparison the effect of different levels of phosphorus, selenium and EM fertilizer on the
Stigma dry weight
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
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Table 3 — Analysis of variance (mean of squares) of the effect of application of Phosphorus,

Selenium and EM fertilizer on saffron pigments

Oyt qolie R RESH w935 955 Julsbes Ow9)S
S.0.V df Picrocrocin (E1em*” 257 nm)  Safranal (Eicm” 330 nm) Crocin (E1em” 440 nm)
F”’d_w 1 120.825" 131.821™ 16.831
Selenium
s 2 269.181™ 308.938™ 146.324
Phosphorus
EM >3 1 0.658 3.340 14.290
EM fertilizer
.
.M pose 2 47.784 79.041™ 405.041
Selenium x Phosphorus
Selenium x EM 1 0.476 0.261 0.859
EMx ,a.é
2 26.510 0.965 790.707"
PhosphorusxEM
EMx ya.5 xp il
2 14, 241 .
Selenium x Phosphorus x EM 560 ° 99.863
oielesl st 24 25.293 3.823 147.952
Error

bl o oyd S5 g gy Jloin] paw 53 b gixe iy 4 "
*and ** are significant at the 0.05 and 0.01 probability respectively
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Figure 6- Comparison the effect of selenium application on the amount of saffron picrocrocin

Means with at least one common letter indicate no significant difference at the 5% level of Duncan
test
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Figure 7- Comparison the effect of different levels of phosphorus on the amount of saffron
picrocrocin

Means with at least one common letter indicate no significant difference at the 5% level of Duncan
test
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Figure 8- Comparison the effect of different levels of phosphorus and application of selenium on the
amount of saffron safranal
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
test
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Figure 9 - Comparison the effect of different levels of phosphorus and application of EM fertilizer
on the amount of saffron crocin
Means with at least one common letter indicate no significant difference at the 5% level of Duncan
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Abstract

Saffron (Crocus sativus L.) is one of the most expensive agricultural and pharmaceutical products in
the world, which has a special place among export products. In this study, in order to investigate the
effect of some chemical and biological fertilizers on the yield and quality of saffron, a factorial
experiment was conducted in a completely randomized design with three replications. Treatments
included two levels of EM (Effective Microorganisms) fertilizer (With and without fertilizer), Two
levels of selenium (0 and 1 mg/l) and Three levels of phosphorus (0, 25 and 50 mg/l). The studied
factors included number of flowers, fresh and dry weight of flower, fresh and dry weight of stigma.
Also, chemical analysis of stigma including crocin, picrocrocin and safranal was performed
according to the national standard of Iranian saffron. The results showed that the application of EM
fertilizer in selenium treated plants caused a significant increase in the number of saffron flowers.
Stigma dry weight in EM fertilizer treated plants and concentration of 50 mg/l phosphorus in the
presence of selenium was significantly higher than the absence of selenium. The results also showed
that the application of selenium with EM fertilizer at the highest phosphorus level caused a significant
increase in flower dry weight and fresh stigma weight. Based on the results of this study, the amount
of picrocrocin in plants treated with a concentration of 50 mg/lI phosphorus was significantly higher
than the control treatment. Also, the use of phosphorus increased the amount of safranal.

Keywords: Biofertilizer, Medicinal plant, Saffron, Selenium.
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