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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is one of the most valuable medicinal plants
globally, known for its culinary, medicinal, and economic importance. The yield and
quality of saffron are influenced by several agronomic and environmental factors.
Among these, nutrient management plays a critical role in enhancing plant growth and
productivity. The use of organic compounds such as humic and folic acids has gained
attention due to their potential to improve plant health, nutrient uptake, and stress
resistance. Additionally, micronutrients like zinc are essential for various biochemical
processes in plants, affecting overall growth, chlorophyll synthesis, and reproductive
success. Recent studies suggest that the combined application of organic acids and
micronutrients can synergistically enhance crop performance. This study investigates
the effects of humic acid, folic acid, and zinc sulfate on key growth, physiological, and
reproductive traits of saffron to identify the most effective treatment combinations for
improving saffron yield and quality.

Materials and Methods: In this study, the studied treatments are humic acid (no use of
humic acid, use of humic acid and use of humic acid enriched with amino acids), folic
acid (no use of folic acid, use of folic acid and use of folic acid enriched with amino
acids). amino) and zinc sulfate (no application of zinc sulfate, application of zinc
sulfate in the amount of 3 kg/ha and application of zinc sulfate in the amount of 6
kg/ha) on growth, flower production and quality characteristics of saffron essential oil.
This experiment was carried out in two years in a factorial manner based on a
randomized complete block design in three replications in the fields of the Islamic Azad
University of Malkan branch. The treatments were applied as soil application every two
years after planting.

Results and discution: This study examined the effects of humic acid, folic acid, and
zinc sulfate on saffron plant growth over two years. The results showed that the highest
plant height, 14.33 cm and 14.2 cm, was recorded in the second year with the
treatments of humic acid + folic acid + zinc sulfate at 6 kg/ha and humic acid enriched
with amino acids + folic acid enriched with amino acids without zinc sulfate.
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Compared to untreated plants, these treatments increased height by 64% and 62%,
respectively. Similar results were observed in other growth traits, with humic and folic
acids enriched with amino acids, along with zinc sulfate, yielding the most positive
effects, especially in the second year. The application of enriched humic acid increased
leaf number by 28.3%, while regular humic acid resulted in a 12% increase. The dry
weight of aerial parts showed no significant difference between the two treatments, but
leaf number, surface area, and dry weight were all positively influenced by these
treatments. Zinc sulfate also had a significant impact, increasing leaf surface area by
46% in the second year when combined with humic acid. The study highlighted that
zinc sulfate at 6 kg/ha, enriched humic acid, and folic acid enriched with amino acids
led to the highest chlorophyll content and improved nutrient uptake, especially nitrogen
and phosphorus. Additionally, the treatments positively impacted the reproductive traits
of saffron, such as flower number and stigma weight, with humic acid enriched with
amino acids having the greatest effect. Folic acid, when enriched with amino acids,
significantly increased crocin content, while both humic and folic acids improved
picrocrocin levels. The study concludes that enriched humic and folic acids, combined
with zinc sulfate, have the most substantial effects on saffron's vegetative and
reproductive traits.

Conclusion: These results show that the combination of humic and folic acid
treatments enriched with amino acids and zinc sulfate can effectively affect the growth
and quality traits of saffron, especially the number of flowers and stigma weight.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.
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Table 2: Analysis of variance of traits in saffron

5.0V Taz R Sl . H ~ S s 65 s MM&MMM ,HN.E g ey G e CHH - ol e S5y ey ‘H_ UHM
s Plant Leaf i Flower Flower dry i Total - .- . 7777 Phosphorous k D e T
i daf height oumber Leaf area mwoﬂ dry umber weight n: chlorongiel Safrano Krosin 7 Picrokrosin / Nitrogen % Tron 7 Zinc % .Pb:ox.&a

weight weight noﬁnﬁ._mumw. ) k) properties

(A year Ay Ju 1 201.7**% 508 5%% 878 2**  39680.5%* 16891 2** 13787.2%*  18.8%* 0.01**  654.4*%% 45346%+  2356.0%*  RT** 17967 7+* 12764 4%*  5884.9%% 7554 .9%*
B(A) JLe e s 4 548 1.703 = 12.8= 625.1= T11.906* 378.09 = 0.07== 0= 4.984 §1.5= 473 = 0.074 = 3533= T4.5= 3.06= §.94 =

(C) Humic ) FLagen 2 61.0%*  220.0%*  133.4=* 7166.5%% 1281.1* 1321.1%* 1.14%* 0.002%*  96.19%* 643.09%* 364.5%* 1.3%* 2108.8** 2481.64**  261.39%*  2608.4**
A*C A*C 2 14.560%  629™  37.668*% 5806 335.09 = 59.01= 022 0= 227 48m 4346 = 034 105.76 = 47.54 = 2062 39.1=

(D) Folic Dy Slys 2 19.2%= 2624 101.2** 4575.7* 3080.6** 1723.8%* 2.13%* 0.001** HQWME 222.7* 255 4% 1.14** 444.9%* 1937.3%* 615.1** 1667.4**
A*D A*D 2 6.11= 10.17 = 92 6187 = 173.63 = 468 = 02 0= 262 4743 = 316= 0.704* 17736 == 2473 = 84.07 = 2469 =
C*D C*D 4 3.01= 6.01= 9728 356.56 = 499.06 = 106.44 = 0.02= 0= 156 61.37= 41.6== 0.19 == 197.7= 170.12 == §9.4= 160.8 =
AXC*D A*C*D 4 387= 9.46 == 7.96 = 27436 = 54511 = 98 58 == 02 0.000* 157  70.794 = 4234 = 0.11= 200.8 = 184.01 = 184 .9%* 4421 ==

E)Zinc E) 59y olidyn 2 24.99%% 139 8%*  g4.73%* 5256.1%* 1568.2%* 1492 5% 0.81* 0.002%*  90.0%* 130 == 360.6%*  2.03%*  3153.5%* 3121.6%* 518.0%* 2275.2%*
A*E A*E 2 11.902* 849 = 467 == 643 89 = 12588 = 91.07 = 0.03= 0= 045ns  3327= 12.5= 0.008 = 53.07= 554.08 = 3854 == 199.9 =
C*E C*E 4 29= 26.8== 252 1774 = 116.48 == 2005 0177 = 0= 2= 28 = 97 0.2m 168.13 = 119.5= 86.9 = 128.8 ==

A*C*E A*C*E 4 §.589% 9.8= 31.399*% 1887.4 == 151.8= 135.1= 021== 0= 13.1= 17.5= 94= 02m 228.7= 527.79* 7278 = 266.54 =
D*E D*E 4 0.991 16337 7142 272.703 29097 = 428.096= 0.125= 0.001** 53= 8.4= 41.6= 0.04 == 146.7 = 72.79 = 61.1= 2509 =

A*D*E A*D*E 4 168 18.8== 6.4 2462.029* 5488 1009 = 0334 == 0= 11.4 = 504 = 33.61= 0.1 19421 == 203.57 = 37.15= 404.04 =
C*D*E C*D*E 8 39 73= 29= 434 5= 2025 = 2601 = 0.11= 0.000* 23.6* 511= 16.5= 0.1mns 23926 23034 = 318= 147 =
A*C*D*E A*C*D*E 8 §.788%* 10.9== 3.6 1057.5== 1382= 211.09=  0.106= 0.000* 15= 42.7 == 15.6== 0.1x= 9855 = 2002 = 87.631* 2326
Error Uas 104 323 12.843 11.485 1010561 23033 214314 017 0 11853 49319 39454 0.186 209.454 194813 42.089 204.799
(D) &l b ) sy gyt 18.03 2222 19.28 14.86 24.25 21.51 2594 213 14.92 15.27 18.89 30.34 19.73 16.84 2439 17.05
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Table 3: Mean comparisions of traits in saffron under humic acid, Folvic acid and Zinc solphate
traits
2 ) IS s lS slye
Jho Sogur ol Soolgd Al $9) wlWenZINC (o lw) agy gl )| G5 o9 p05 ((ARTIEYI
year Humic acid Folic acid solphate (kg/ha) Plant height (cm) Leaf chlorophyll content Zinc percent
(mg/gwet weight)
1 0 6.133 n 0.03500 p 11.93r
Saglsd Sl 05 pas
1 e 3 7.233 Imn 0.03900 nop 16.67 n-r
No.Folic acid
1 6 7.933 1-n 0.04633 k-p 18.80 I-r
LoselonSese ¢ s alols 0 6.767 mn 0.03933 m-p 14.83 pp-r
1 Sngd Folic acid 3 7.600 k-n 0.04767 k-p 20.43 j-r
1 No. Humic Application 6 8.300 h-n 0.05267 j-p 19.77 k-r
1 80 o s a8 0 7.600 k-n 0.05500 h-p 1650 0-r
1 aial glooan! b osd 3 9.133 d-n 0.05133 j-p 24.97 f-r
1 Folic Acid enriched 6 9.333 d-n 0.05733 h-n 2770 e-p
with Amino acids
1 0 7.967 1-n 0.04100 m-p 14.33 qr
S g8 sl 30,18 .
1 2159 el 25 pe 3 8.367 g-n 0.05100 j-p 18.90 I-r
No.Folic acid
1 6 10.23 b-m 0.04633 k-p 21.80 1-r
1 Al 0,8 Saslsd awl 0.5 0 6.767 mn 0.03667 op 15.00 par
1 Seoged Folic acid 3 9.367 d-n 0.05533 h-0 17.50 m-r
1 Humicacid  Application 6 7.900 1-n 0.07500 c-h 2753 e-q
p Application ¢ s sl 0 7.900 1-n 0.05800 g-n 2227
1 aiel glaawl bonss 3 10.03 ¢c-m 0.05833 g-n 25.10 f-r
Folic Acid enriched .
1 with Amino acids 6 10.27 b-m 0.04567 I-p 21.00 j-r
1 0 8.467 g-n 0.04900 j-p 19.30 k-r
Sy 5lg8 sl 30,18
1 25158 Sl 05 pae 3 9.900 c-m 0.05967 g-m 24.43 g-r
No.Folic acid .
1 s, s 6 11.53 a-1 0.0333 j-p 2453 f-r
Sl )y . .
1 S Saslgp ol oS 0 7.800 j-n 0.05100 j-p 18.37 rTw-r
L s ot Folic acid 3 10.17 b-m 0.05967 g-m 21.13j-r
1 ol Application 6 11.77 a-h 0.05733 h-n 22.80 h-r
1 Amin;) acid = Sesld a0 )15 0 8.867 f-n 0.04633 k-p 27.10e-q
1 aiel slmo! b ond 3 11.27 a-j 0.05700 h-n 20.53 j-r
1 Folic Acid enriched 6 10.47 b-l 0.06900 d-j 22.17 11
with Amino acids
2 0 8.767 f-n 0.0333 j-p 21.23j-r
5 o]
2 Saglsf el 3,8 e 3 9.200 d-n 0.06367 eI 27.73 e-p
No.Folic acid
2 6 8.367 g-n 0.05467 1-p 36.33 b-g
2 welopfSese gup s 0 9.167 d-n 0.05800 g-n 31.90 d-|
2 Seeg Folic acid 3 10.87 a-l 0.05700 h-n 29.83 d-n
2 No. Humic Application 6 9.267 d-n 0.06567 e-I 35.80 b-h
2 0 gt sl o5 0 8.100 1-n 0.06267 f-I 28.70 -0
2 el (gbragnsl b s 3 11.07 a-k 0.05400 j-p 34.70 b-1
2 Folic Acid enriched 6 12.70 a-d 0.08267 b-e 2157 jor
with Amino acids
2 sl oS Suglsd ol 9 pus 0 9.967 c-m 0.05933 g-n 2710 eq
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enriched with
Amino acids

2 Seegs No.Folic acid 3 13.13 ahc 0.08067 b-f 25.00 f-r
2 Humlic Acid 6 12.63 a-e 0.07467 c-1 30.73 d-m
Application .
2 Soglgh ol 35 0 11.97 a-g 0.05700 h-n 20.93 j-r
2 Folvic acid 3 11.40 a'j 0.05833 g'n 32.20 d'k
2 Application 6 14.33a 0.08567 bcd 30.47 d-m
2 S Sygled ol 3,8 0 1153 a1 0.05667 h-0 33.33 ¢+
2 o] gloosl b o0 3 13.73 ab 0.08000 b-f 45.73 abc
2 Folvic Acid enriched 6 10.57 b-| 0.06600 e-| 49.33a
with Amino acids
2 0 11.00 a-k 0.08233 b-e 27.13 e-q
S5l dsl 30,15 .
2 2159 Sl 25" pe 3 9.033 e-n 0.04967 j-p 19.90 k-r
Sl 30,8 No.Folic acid A
2 s 6 9.0333 d-n 0.05133 j-p 41.97 a-d
S Seegen
2 L Soglh dmasl 315 0 12.40 a-f 0.06633 e-k 35.80 b-h
2 SEEUEOE Lovic acid 3 13.47 abc 0.07733 c-g 3057 d-m
2 iz 5 Application 6 9.267 d-n 0.1127a 37.57 a-f
Humic Aci . .
2 enriched with <= Soglgd dwl 0,8 0 1420 a 0.09200 bc 39.90 a-e
2 Amino acids  acw! glaacwl b oo 3 10.63 b-1 0.06400 e-l 38.43 a-¢
2 Folic Acid enriched 6 13.23 abc 0.09633 b 46.97 ab
with Amino acids
ol aie] glaow] saims Lis AA g sl Soglg8 saias lis FA el Sogad sains ol HA
H.A represets Humic acids, F.A represents Folic acid, A.A represents Amino acids
Srogd daml il e j 50 adlllan 5 )50 Clao (Lo il dunnlio :F Jgur
Table 4: Mean comparisions of traits in saffron under Humic acid Effect
. JBas ool
A Bl SiS 559 DS (35 KW s sl
E o sl &5"9“!’ Fldﬂ € Sl (f)f) Jf (f)f) 2 u—*—“ﬁ)sj;““ e e _
Seogeds S R S ; 5095 (o) O e ) (Sl
§ ) Leaf ) Flower Flower Stigma ) (0o 1) _ "y
HumicAcid — her  Shoot number  dry dry (a2, Picrokrosin -~ (prFsks o )
dry weight  weight Krosin % % Nitrogen phosphorus ~ Anti
weight (C]y) (C]y) % content  oxidant
(mg/kg) properties
Ml oﬁ)lf f».xc
Sroged 14.22¢ 200.6b 57.02b 63.16b 1.433b 4296b 3057b 1.251b 66.84b 75.99b
No. Humic acid
Sl 0 I8
Saogad 1593b 219.6a 6457a 679ab 1.610a 45.26b 33.43a 1448a 7395a 86.98a
Humic acid
KWW IRVRLy
Seoge
Humic Acid  1824a 2214a 66.13a 73.05a 1722a 49.74a 3575a 156la 79.30a 88.85a
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Table 5: Mean comparisions of traits in saffron under Folic Acid Effect

Soglsd sl Spolas J5 olawd Sa (59 S (59 (o)) immgyS  mes)SeSe deyd Glgme 5l ol
Folvic Acid Leaf  Flower 5 J5 o5  Krosin % (22,9) Oior e ) olumibel Sl
number number riower Stigma Picrokrosin (as,s) (ol Antioxidant
dry_ dry_ % Nitrogen Iron properties
weight  weight % content
(ar) (ar) (ppm)

Saglgd ol 05 pae 14460 57120 61.66b 1.430b  44.27Db 30.78b 68.15b 77.98b 77.84b
No.Folic acid
Suglsd anwlspls 15.30b 59.41b 70.14a 1.524b  45.47D 3407a 70.99b 81.15b 85.28a
Folic acid
Application
S Sogdd el o ls 18.63a 71.19a 7237a 1.812a  48.23a 3489a 8096a 89.57a 88.70a
aigel glaasul b o
Folic Acid enriched
with Amino acids

JLw 98 53 (59, Glilgu § Syglgd duwl 36 il plyie ) 50 lgp plail SiS (59 S (ko A lio :F Jgur
Table 6: Mean comparisions of traits in saffron under Folvic acid and Zinc solphate treatment in 2 years

. - Sy Slilgw @5 2l plail Sz 59
JL year 58 al acid Folic
Zinc Solphate (kg/ha) Shoot dry weight (gr)
1 0 1724 ¢
1 Saglgd dpnl 05 pae 3 193.1eg
No.Folvic acid
1 6 195.4d-g
1 0 195.3d-g
1 Sels? el 2 )8 3 207.0 c-f
Folic acid Application
1 6 202.9 c-g
1 0 183.7fg
1 A.‘:x;\ ‘_glb.,\:..a\ L\ W) Lr‘: &5]55 “\t“" Qﬁ)lf 3 2106 Cff
Folic Acid enriched with Amino acids
1 6 223.8 a-e
2 0 213.7 b-f
5 Siglgd sl 05,5 pae 3 215.2 b-f
No.Folvic acid
2 6 232.5a-c
2 0 207.6 c-f
Soglgd al 0 p)l8
. . 235.0 a-Cc
2 Folic acid Application 3
2 6 250.4 a
2 0 246.2 ab
2 4...:.4'\ ol bons &€ Ssglgd Koo YLy 3 235.5 a-c

Folic Acid enriched with Amino acids
2 6 229.9 a-d
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Table 7: Mean comparisions of traits in saffron under Zinc treatment

$9) Slilge SN A" 59 Sy JB a8
PEEED s s @OF e® oS s Sl
(tse (22,3) (CSskS ppS ol Gl
Leaf Flower Flower  Stigma (%2,

Zinc Number ~ Number dry dry picokrosin Nitrogen,  "nosphorus Antioxidant
solphate weight weight (%) O/g content properties
(kg/ha) (@) @9n) 0 (mg/Kg)

0 14.48 ¢ 56.85 b 62.74 b 1.454b 30.63 ¢ 1.221c 66.25 ¢ 77.61c
3 16.21b 63.32 a 68.17 ab 1.616a 33.33b 1.431b 7240b 83.62b
6 17.70 a 67.55 a 73.26 a 1.696 a 35.79a 1.608 a 8144 a 90.59 a

el 4 Sgled 5 Seeger sl 05 L A lie
sl ol pulidl e o YA U 1) Clas 5 cuils
Gloaul b Soglgdonnl gile (e a5 amo e olas
a2 o Glidl Cole 4y 1) JI slaaul SIS acsl
Dol Gl Seegeaael egas 3 b nl oS
ladsul a5 03ls (LaS b g 2 092 51095 1 (5 52eS
el lie 50 1) (coee SR Soglgd al o5 4y 5 I
;I .(Alsamadany et al, 2022) o ,ls arwl slaawl
o I slaseal el Glaseul (35 @2l 3 L s, 0
are] slooul peddglio o 1) sage i olss
aS Cawl oolo lis Glaass 1 golaay asll ails
Sl 5 Soglgd sl b ansel slasnl S ooy
S8kee g ol o 1) st Gl Wlg ce Seeges
Shaheen et al, 2015; ) sl axsls ol o 4 ylalS
Nargesi ) .l,Ke2 5 5,6 .(Nargesi et al, 2022
el g 5, » &S Adm | ae (et al., 2022
5 Seeged Sl Sl (oS5 a5 Wages (B)15 sl
5 0esn Ol 0o 1y SRl it el slaa
el gy sle Spope IS JelS Gleee
S 2 Bl 5 eSen Slyme lB) osd o
Sdes g ab) dgnte ;0 1) (ootes Sl B Wilgi o0
495 )0 60 (owyp 0 MBL adly o yo el
L acwl slaos! 5l =S 5 A Al cdalie SS9
9SS Sgn 50 1) Rl (n i Seger a]
et al, 2022) ssis 0 el S8 a5 CoaS
slas JS ,o el ol (Sadeghi Chah-Nasir
Sl oS 590 G (s Supols &S wad oo
2o 357y ol w0 ol sl 5 JT sl

or S syl Jol Jlo oyl aslllas o
S5 sless o g aitils Sy gl (o5 256
S5+ ael glaanul b oads 8 Sioger ol
VA 2l U8 )5 0 55l 7 Jlade 4y (59, Dlalgs
ol mls cpl o5 el Sy mhw ol gasye
25U e Jlo jo Slae 3l ol o a5 wes oo
el aS ol coslice adllae 350 slo,les 5l (i
S J9,l5 Glgiome 5l ol mls b @8ly )0 @l
K e olis g alis ol o ol
Sy Seet 53 ey 90 Sl e Lol
Jebo S lyime lonSihe ammlio all lyae;
5 Seegepdesl (Soddaral slojles S cow
poe Luyld s ol Jlo 5o o5 ol olis g5, Slisw
S Segdgd anul 05 Ll Seagaaianl 0
e 4y (59, Slalgas 0,257+ aneel (glasasl b ons
csls ST 3,5 Glyime LS yo 0,5 6kS #
Loawlae o can ol ol oo, Y ulidl
Sugdgdanl 0,0 5 pae byl i jo050,8 cely vals
ol b oonds < Sogud Sl 03,5 Lad 50
2 eSS Y ke 4 (55 Dlilgu 25 + diel
S8 ol ogzg Lcils (gylo cxe iolidl 31 LS
el dee 0 byled (nyise bojled ply
slojles pod Jlo o Ll og Jde)lS (slgiome
b Jbe)lS lgime pasld i woj0 b (6 5hin
Sengaddom] @l (bl 5 (V) Jaaz) wisls i3l
Slas ;o awl laacwl boads 8 Sglgd annl o
Sy v (JS SES (g oS sl wile i)
P© G e 89, Glgie g ag glas)
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Sodlad alBl g ook ol SYsb g (Joke ponnds
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(Gorelova et al, 2017) oS o Juges

sy wlas
) @oloisine (otalBl S Seoged sl (o) 2 0l 5o
Saogud Al 3,5 slo los ol el J5 olawy o
ao] Glaowl boodds 8 Seagud sl 05 4
U5 slawi 1y oo V8 5 WYIY o a4y 3l
Sl g Saglsd annl 0p)5 Jles 93 a0 el
il die] glaaasl b ond b Syglgd
w5 S 59 s ey S ol L 51, goliee
S sl 3328 9 Soged sl 0,5 sl Lo
YO¥ 5 VWIE il el glaogal b oad
Cl P po cplal Gl NS 5 0 1) sas,0
Seage sl 005 23U Cow 5 SaS )9 &5
booad i Soged sl 05 e 5 <855 )18
Sid 59 50 |y gao, 3 YOIV il 58l ace] (glaow
o 5 Koyt e oyt o b el 9
o st Sl ogn cel dslanl b Soglgial
s NS 439 9 S5 slawi &5 (555 4y ol oSS
Slooad b osd 22 Syl o 5,5 35 o
039 & shaly Sleogas o 5l g 285 18 ]
Sel 08 0 Cow plie b 4 oSS
Sl L s i Saglyp 2l 3,5 5 Salsd
5 S ol (e 0l )3 (0 Jguz) <855 1,8 4]
b Co pulie gl (e ok 4 ADEST (3
9 BSe ;0 Sk Y lade 4 (59, Slisw 0 p)lS
R ESe 58 @Sk 7 jlade 4 (59, Slilge )8
S5 e o s JS K5 gy s 5 <8
L35 B B8 50 ) SelST P jlade (59, Sldlge
2 )3 0 oS 7 lade 4 (59, Slilgw 005 LS
Al cel 5 S 5 50 |y ae 0 VI sl
Glls a5 SlS a5 eols olis Slalllas (Y Jsaz)
B i (a5 witis (Jbb el
o5 as ol lid daslllas ol mbs (Tuan, 2014)

Sl oo plgs Gy 4 Sogled sl g Sogun

@ by ye Wil co anols pl BYS (e 51 (S
(sl SlaS 5 asile JT sloanwl 1o 39340 LS 5

O g gl a5 all ol3é Slge g laygeem

(Zayed, 2020) cul (53,0 sl slaogwl 5l o
Sleogas el (g5, Dlalgus 05 500 (g5 )
Ol aS ais dgu olyae; o1y S5 ades g 0,
Slao jo 1) (gyian alidl gy, Sldsuw 5,5 lade
5 lop plil SaS 55 oSl )3 ohg 4 g
S9) e G (Y Jouz) w8 el (5905 oo
Sldl 4 (bS5l gl jo o See oy g 0l
Rossi et al, 2019; Alam et al, ) ¢l soww,
sols ylis b w,, (2020; Umair et al, 2023
Od (eEan adg Glegs )0 6, &5 el
b sho a5 5 (2l Slge Qi (BLS Glaoge,s0
5 gy w8y S5 Gk ol 5l g 3l (cege
(Alam et al, 2020) s5s o el 1) HlS _al;
5 ol A5 ey Cute @l o, e
i Sleogas 5 oy Wy el lasl
6 adllae 9jse slales I So e liae
el 08 clils asdlas 850 Clas p I, s
B Ses s s S5 ol il b Susles
Sl sl @l bl p g3l gady sl
Seolgd el 5 SRy A, S S L i Seegee
goi g 2Dy 2 1y ot b (RS S S L
15 Slgiie 1y B!l s i ls onge LS
g oS 5 (nl 51 Sy o oo el ookae
SE o ol 55l Cadyb sl Seagen 055 5,8
02 oo ial3dl ) ol sy lié yolie i
[ Seoged ool sl saee (XU et al, 2021)
Ly g by pelitee 8 ok 4 Olyiee W
ool g as cul Jb ol el ly aasee
bone Joe punilSe Sogls ol o905 50 clin
oS g )3 Jos 5 pleerd SlaSy g5l ST L
SR PR ) (seeiiee 1B Soglgd dpnl ol
Slitie g o)l SalSy slavnl § anw] slaou!
0dij slo oke comdgplio slaanld o ol ol
Alsamadany et al, ) «ls ool Libs
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Table 8: Mean comparisions of traits in saffron under Humic acid, Zinc solphate
treatment in two years

J S ! GES s p,55kS) 55, iy (e 7o L) S g ¢l @ @) ool slye
yaer Humic Acid Zinc Solphate (kg/ha) Leaf area (cm2) Iron content (ppm)
1 0 1331e 63.741
Son o5
1 20968 Sl S5 a8 3 14.64 de 66.16 hi
No. Humic acid
1 6 15.29 de 72.97 1
1 0 14.37 de 65.61 h1
Ko [o 0,8
1 IR S 2T 3 14.29 de 77.62 e-1
Humic acid
1 6 16.68 cde 76.07 e-1
1 bodds (é Sogad sl 0 )5 0 15.26 de 77.61 e-1
1 el 3 16.34 cde 83.47 d-g
Humic Acid enriched
1 with Amino acids 6 17.10 cd 82.97 d-g
2 0 16.17 cde 68.88 g-1
Son o5
2 20368 Sl O £ 3 17.67 cd 97.17 a-d
No. Humic acid
2 6 2341a 87.36 c-f
2 0 16.08 cde 88.67 c-e
Ko [0,
2 S5 S 2 3 19.30 be 90.22 b-e
Humic acid
2 6 18.90 be 100.1 a-c
2 boods sf Sogad dl 318 0 22.64a 80.49 e-h
2 el 3 2356 a 1043 ab
Humic Acid enriched
2 with Amino acids 6 21.47 ab 108.8 a
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Table 9: Mean comparisions of traits in saffron under Humic acid, Folvic acid and Zinc solphate

treatment

Seaged Sl

Humic Acid

Saglgd ol

Folvic Acid

OLSe ;5 0 59LS) 59, Dlilses

Zinc Solphate (kg/Ha)

(2o,0) JUl 3l as o

Safranol %

Songad Sl 8 )5 pas
No. Humic acid

Soogad Sl 50,
Humic acid

Saoged gl 0 )18
Humic Acid enriched with
Amino acids

Saslsd dl 315 e
No.Folvic acid

Saslsd sl o )8
Folvic acid Application

ol boad 28 Suled anl 0,8
Feo|
Folvic Acid enriched with
Amino acids

So99g8 sl 025 poe
No.Folvic acid

Saglgd aaal o8
Folvic acid Application

Sawl boad 28 Suelgd anl 0,8
Feo|

Folic Acid enriched with Amino
acids

Sasled dl 3,)15 e
No.Folvic acid

Soglgd a5l
Folvic acid Application

loarl bosd (16 Soglgd sl 0,8
Al
Folvic Acid enriched with
Amino acids

0

3

18.82h
21.53 c-h
19.90 f-h
19.28 gh
22.00 c-h
24.23 b-f
22.30c-h
23.55b-g
23.02 b-h
20.00 e-h
21.60 c-h
23.57 b-g
22.28 c-h
22.92 b-h
25.78 bc
25.18 b-d
24.98 b-d
23.80b-g
21.27 c-h
20.55 d-h
25.70 be
21.48 c-h
25.27 be
22.23 c-h
24.58 b-e
27.23 ab
29.97 a
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