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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is an herbaceous and perennial plant, which
is at least 3500 years old and is known as a golden seasoning and red gold due to its many
medicinal uses. About 90% of the world's saffron is grown in Iran. India, Afghanistan,
Greece are in the next ranks. Despite the high value of this plant, a decrease in its yield
has been reported in many countries. The average yield of saffron per unit area in Iran is
far lower than many countries; therefore, with proper nutrition, the yield per unit area can
be increased. Micronutrients have a special role in agricultural products despite their low
need. Iron and zinc are considered important elements in plant nutrition, and they are
available in abundance in the soil, but due to some reasons, their absorption is very low
and limited. Nutrition management in saffron cultivation is one of the important issues
in the production of this valuable product. Therefore, the present research was conducted
with the aim of studying the effect of foliar application of iron and zinc on the quantitative
and qualitative traits of saffron in the research farm of the Faculty of Agriculture,
Lorestan University, Khorramabad, Iran.

Materials and Methods: The experiment was carried out in the research farm of the
Faculty of Agriculture, Lorestan University at Khorramabad, Iran in the crop year of
2021-2022 on 6-year old saffron plant as a complete randomized block design in three
replications. In order to analyze the soil and determine the concentration of elements, a
composite sample of the farm soil (0-30 cm depth) was prepared and the physicochemical
properties of the soil were tested. The experimental treatments included distilled water
as control, 5% iron foliar, 5% zinc foliar, 5% iron + 5% zinc foliar. Spraying of iron and
zinc solutions were done in two stages (mid-March and mid-April) at 8-10 am. One
irrigation was done in early October. Weed control was done by manual weeding in
several stages. The flower picking operations were carried out in the middle of November
2022 and the characteristics of fresh weight of flowers, number of flowers per unit area,
fresh weight of stigma, dry weight of stigma, percent of safranal, picrocrocin and crocin
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of stigma were measured. The flower was harvested at the beginning of the day. Then
the petals were separated from the stigma.

Results and Discussion: The results indicated that the effect of foliar treatment was
significant so the number of flowers (by 57.81%), fresh and dry weight of flowers (by
20.62% and 80.97%), fresh and dry weights of stigma (by 44.22% and 65.27%), crocin
(by 6.88%), picrocrocin (by 11.39%)and safranal (by 9.66%) were increased because of
zinc foliar application. The low effect of combined treatment of iron + zinc compared to
the control can be related to the interaction of iron and zinc on the saffron plant, or that
mixing these two types of elements may have negative effects considering the other
ingredients included in their formulation on the absorption of the two mentioned elements
or metabolic processes of plants. The availability of elements needed by the plant
increases the number of flowers. Foliar spraying with zinc element showed a higher
average compared to iron foliar spraying and zinc + iron foliar spraying. Crocin had a
positive and significant correlation with traits such as picrocrocin and stigma dry weight,
but safranal did not show a significant correlation with any of the studied traits.

Conclusion :Foliar application of micronutrient elements improved the quantitative and
qualitative yield of saffron plant. The results of current experiment showed that foliar
application of 5% iron and 5% zinc increased the quantitative and qualitative traits of
saffron plants. Foliar spraying with zinc element showed a higher average compared to
iron foliar spraying and zinc + iron foliar spraying. Considering the lack of zinc element
and the low absorption of iron element in Iranian soils, it is recommended to apply
micronutrient element foliar application in order to achieve high performance.
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work.
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Table 2. ANOVA (Mean square) of effect of iron and zinc foliar spraying on quantitative and
qualitative traits of saffron.
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ns, * and ** indicate the non-significant and significant differences at the probability level of 5% and
1%, respectively.
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Table 3. Mean comparison of the effects of iron and zinc foliar spraying on the quantitative traits

of saffron.
959 02l 2 Jslme J5 ol B 5 05 F ez o S 59 abS 5o A Sas G
Foliar of iron and Number of Flower Flower dry Petal .15 Stigma Stigma dry
zinc FIowerzs frgsh weightl dry weight fre_sh weight1
(no.m™) weight (Kg.ha™) (Kg.ha') weight (Kg.ha)
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55 5 ls e glas 0o p0 O prbans ;8 LSD ulul s fygiw o 0 S ytie B> S Bl glyls sla Sl
*Means followed by the same letter within a column are not significantly different according to
the least significant difference (LSD, 0.05) test.
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Lyls o olae; 5 A o Slee o 5L al., 2015)
Oliize ol Caws a4 JSa 4o 6, 5LS Ve 58
Yo Slee Jaaz pogdle a5 W0,5 bl pooxen
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iz bl g ol augh ) 50 (29,5 Codlad deue
(Yassen et al.,, aas o lidl |, ol jole
o Slee il 5 Koo s 55 opl wls .2010)
Qb Gialeyl cpl o il Jedoe 5l am ol yae;
w29e 2loa slaplal &b 5l Jolowe slasgS L
ayje @S Gldl g ey glaan S

(Tabatabaeian et al., 2020) 55,5 - ;) yae;

D 5 s
5 ol el Hlews a8 sl las il ly a4 3es s
Mg S 5 (59 Cdo pauo )0 SO il o
mdsloee e 5o a5 59 s (V Jgo) 0
9,82 ;0 0, 5olS FIPY (1Sl b (59, 095 L (2L
5 ool el (Bl sle Jles ;0 S 5 (359 (n keS
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(Tabatabaeian et al., 2020) a.xb
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Fig 1. Effect of iron and zinc foliar application on picrocrocin content.
D55 e b gl ime glis 1) mhaw 50 LSD (yg03T Lol oS e Gy o Jlaz (sl (sl nuSiles
*Means with same letter are not significantly different according to the LSD (0.01) test.
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Fig 2. Effect of iron and zinc foliar application on safranal content.
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*Means with same letter are not significantly different according to the LSD (0.01) test.
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Fig 3. Effect of iron and zinc foliar application on crocin content.
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*Means with same letter are not significantly different according to the LSD (0.01) test.

axfllao 0590 Wlho O (O3 ) M YRR LT
Table 4. Pearson correlation coefficient between studied traits.

salasu! u‘ch) Lf}l..a‘ 6[.@ MLI).' 5O st.u)f )L.M

DI 5 039 5 J5 Sl G 2Vl (Shwren 2010)

P A Sl SS9 9 AT SCES (59 DS
s o 45 55y S slawi b /AYS 4 +/AYA) o+ ATA

o 2> (559
¢ s 5o SEd s NS 5 o S
I ol S S0 sz o3 3);)9 e ity Oe135 95 Julsl. Cr9 S
number of  Flower Stigma ) . . .
fresh Flgvv;e rhc:ry Petal dry fresh Stigma P1cr(l)lcr0c1 Safranal Crocin
flowers  weight & weight  weight 4%
weight
1
J8 slaws number of flowers
JS 5 o35 Flower fresh weight -0.063™ 1
Js a5 ;5 Flower dry weight 0.902™ 0.078"™ 1
&5 Ses 5 Petal dry weight 0.926™ 0.075™  0.904™ 1
NS 5 55 Stigma fresh weight 0.938™ 0.238™  0.902"  0.912™ 1
B S5 54 Stigma dry weight 0.928™  0.078™ 0941  0.918™ 0.918™ 1
s ,S 9,5 PicCrocrocin 0.856™ -0.068 "™ 0.697* 0.807"  0.802™ 0.740™ 1
Jul 5L Safranal 0.445"™ -0.523" 0.391™ 0.467™ 0.311™ 0.416™ 0.440™ 1
crg,S Crocin 0.807™ -0.191" 0.738™ 0.794™ 0.692" 0.734™  0.874™ .573 1
**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
ns. Correlation is not significant.
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