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Abstract

Recognizing the potential role of seaweed in improving saffron yield and the utilization of micronutrient
elements like Ca, Mg, Fe, and Mn to enhance stigma yield, an experiment was conducted. The study investigated
the impact of foliar spraying of seaweed extract and selected nutritional elements on saffron's quantitative and
qualitative traits of saffron.This research was conducted, as factorial based on a randomized complete block
design (RCBD) with four replications during 2021-2022 in Neishabur, Iran. The first factor consisted of seaweed
extract (0 and 2 L.ha) and the second factor consisted of foliar application of nutrients including no foliar
application (as control), and the defender of some elements including iron (1.5 L.ha* containing Fe, N, and
amino acids), zinc, boron (1 L.ha! containing B and amino acids), manganese (1.5 L.ha* containing Mn, Zn and
S), magnesium and calcium (2 L.ha* containing Ca and N). The use of all nutrients compared to the control (no-
nutrients) and the use of seaweed extract compared to no-seaweed application caused an increase in flower and
stigma yields. Based on the interaction effects of the experimental factors, the highest number of flowers (68.8
No.m2) was obtained in the combined application of manganese and seaweed extract, the highest flower yield
(33.5 g.m) was gained with the combined application of seaweed and boron, and the highest dry stigma yield
(0.48 g.m?) was obtained from the simultaneous application of magnesium and seaweed extract, which were
63.8, 16.7 and 17.0%, more than the control treatment (no-seaweed & No-nutrients), respectively. Without
nutrient application, the utilization of seaweed extract resulted in a notable rise in the Picrocrocin content of the
stigma by 15.9%, Crocin by 9.5%, and Safranal by 10.6% compared to the absence of seaweed
application.Combined consumption of calcium with seaweed increased the content of Picrocrocin and Crocin,
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while simultaneous application of other nutrients with seaweed did not improve these indices. The highest and
the lowest content of Safranal (37.7 and 32.35 absorption at 330 nm) were obtained from magnesium + no-
seaweed and control (no-seaweed & no-nutrients) treatments, respectively. Overall, although all of the studied
elements combined with seaweed extract improved stigma yield in order to increase stigma yield, application of
Mg in combination to seaweed recommended and to enhance saffron quality using seaweed suggested.

Keywords: Stigma, Picrocrocin, Safranal, Crocin, Micro elements.
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Table 1- Some physical and chemical properties of soil of the experimental field
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Table 4- Mean squares for the effect of foliar application of nutrients and seaweed extract on reproductive traits of saffron
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Figure 1- Mean comparison of foliar application of seaweed extract and some nutrients interaction on number of flowers in
saffron (Fe= Iron, N= Nitrogen, Aa= Aminoacid, Zn= Zinc, Ca= Calcium, Mg= Magnesium, B= Boron, Mn= Manganese, S=
Sulfur).
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Figure 2- Mean comparison of foliar application of seaweed extract and some nutrients interaction on fresh flowers yield in
saffron (Fe= Iron, N= Nitrogen, Aa= Aminoacid, Zn= Zinc, Ca= Calcium, Mg= Magnesium, B= Boron, Mn= Manganese, S=
Sulfur).
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Figure 3- Mean comparison of the interaction of foliar application of seaweed extract and some nutrients on petal dry yield in
saffron (Fe= Iron, N= Nitrogen, Aa= Aminoacid, Zn= Zinc, Ca= Calcium, Mg= Magnesium, B= Boron, Mn= Manganese, S=
Sulfur).
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Figure 4- Mean comparison for the simple effect of foliar application of seaweed extract on stigma length of saffron.
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Figure 5- Mean comparison for the interaction of foliar application of seaweed extract and some nutrients on dry stigma yield
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WDUS (aeng 5 950 ) g
(e G 2955 ] £ dw b Vana (e oS
@l e JUL3Lo 5 (39S 9y cmmg)S Jold 45 295
2 25290 e )S 935w e 45 3D (LS illy 435
g @l polie g by Bl gbxe b cos lyie; IS

ol (Feizi et al., 2021) o,LSen 5 (—aid Cpicron
NS 5y Slas I xe Ll el Wil o 5,50 g 9,So



YAD  glsime g (2ulS p 23é polic (5 g 2l )d Sl ojlac Lol Jolxo 51y, K00 9 553 Sowso

aolio ;5 45 ol Cawd 4 ol Sl oyliac 3yiie B pas
o JS) 392 550 YOI (gl dalis jles L
Gezge ol (bl Jslone oS 2Bl 55 6K i
Akbarian et) 353 e olyae ) (9,5 555 e Ll
lap ol ke 53 Yiaasl ol wile ¢ yols (al., 2012
(Ebrahimi, 2018) s,ls i 1565, )] a0 A565,18 s
sile SluS 5 slyimo 2 Wl e o] Bl slowe 9500 ) g
oo ey Sl o las 05l 8 51 NS )3 s )Sg S
2l g sl ind (olnmg S) atel (slosal (g3l

ol Ol > Jglme  Same dlge

M8 ey So Jleinl gaw )3 Jols 53 cpl (S 3
5p1)lS 4 b i Siles laslio ol (D Jps) i S
doubg el dylge (S olie polie Lolpen Sl Ss
b ol pialS eslolye (B2 50 5 oregS 95 Oliee
el Sl ol llyd ) o cpl (e o iie
el e 3 )8 Al 335 APID (30 4 g (e
Db Cho Cpl j Gxe g el jo oLy Sls L ol e
Slgixe 5355 g 59 paiate «Sgy ol ;43 5l 2yike odlitl
=Shdsdome pas) Jald Jlagi b dualie )3 1) (yg)S9)Sn
9 AN VIY ANV B/ iy 4 (S Bjlas g ol polic

Sl ) Cao ol Gl oo YL b ]38l as s VY

Ol AW (&S Olio p (2b)s Sl bylas g (2138 polic (cillglow 514 byrye Olayye (4o -0 Joua
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Figure 6- Mean comparison for the interaction of foliar application of seaweed extract and some nutrients on picrocrocin
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Figure 7- Mean comparison for the interaction of foliar application of seaweed extract and some nutrients on crocin content
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Figure 8- Mean comparison for the interaction of foliar application of seaweed extract and some nutrients on safranal content
in stigma of saffron (Fe= Iron, N= Nitrogen, Aa= Aminoacid, Zn= Zinc, Ca= Calcium, Mg= Magnesium, B= Boron, Mn=
Manganese, S= Sulfur).
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