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Table 1- Results of physical and chemical properties of the soil in the experimental site
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Table 2- Variance analysis for saffron characteristics affected by nutrient management

©lapo ke
R an Mean of squares
i Qb p — e < s " Iy ¢ leas
SOV &33! F Fois S 0 WS 55059 AU s (39 J5 ol
df Flower fresh Flower dry Stigma fresh Stigma dry Number of
weight weight weight weight flower
(R) ,I,5 2 777.28 ** 50.74 ** 71.99 ** 1.0** 73.18 **
(Fl:)e’;ltlijlliée?g 2 8231.6 ** 384.99 ** 270.16 ** 6.09 ** 145088.06 **
(V) CossinS 5o 1 3511.16 ** 176.85 ** 84.75 ** 2.72%* 11324.51 **
Vermicompost
() Koo 1 1 1340.9 ** 30.34 ** 20.89 ** 0.67 ** 2853.34 **
Humic asid
(Fe) cal 25 1 14.89 ™ 8.63 * 8.69 * 0.24 ** 14125 **
Fertilizer
F*V 2 995.08 ** 18.91 ** 8.69 * 0.19 ** 518.63 *
F*H 2 315.97 * 6.21 * 7.3%* 0.6* 765.46 *
F*Fe 2 391.59 * 5.54 * 6.09 * 0.114 * 633.7 *
V*H 1 70.44 s 3.19™ 2 0.07 " 6.67 "
V*Fe 1 230.33 ™ 5.69 " 197™ 0.07" 11.67 "
H*Fe 1 927.41 ** 9.2* 11.62 * 0.22 ** 251"
F*V*H 2 92.7"™ 161m™ 091" 0.08 * 158.34 M
F*V*Fe 2 135.37™ 2.73™ 0.72"m 0.03 ™ 8.13m™
V*H*Fe 2 27.61™ 4,19 7.83* 0.11* 12.84 ™
F*V*H*Fe 4 115.86™ 253 "™ 0.18™ 04" 4565 ™
(Error 1) Jol slas 46 88.18 1.47 1.73 0.02 132.0
(T()e;]r““ 1 155239 ** 734.14 % 750.16 ** 13.98 ** 470253.06 **
Y*F 2 513.39 ** 33.19 ** 50.14 ** 0.58 ** 42992.44 **
Y*V 1 6.89 ™ 3.24 ™ 0.034 s 0.02™ 1050.84 **
Y*H 1 1359 ™ 2.38™ 261™ 0.04 ™ 770.06 *
Y*FE 1 6.23™ 7.09 * 3.87™ 0.17* 2417 "™
Y*F*V 2 59.28 3.69™ 1.71m™ 0.22™ 650.09 *
Y*F*H 2 180.33 " 2.61"m 2.56 " 0.06 " 342.06 ™
Y*F*FE 2 232 ™ 458" 126™ 0.08 * 93.8 ™
Y*V*H 1 1.55m 1.58 ™ 1.08 "™ 0.04 s 156 ™
Y*V*FE 1 99.10 "™ 4.62" 125m™ 0.09 s 68.06 ™
Y*H*FE 1 80.91 "™ 091m™ 1.25™ 0.13™ 95m™
Y*F*V*H 2 15.48 ™ 0.25™ 0.13™ 0.007 ™ 65.69 ™
Y*F*V*FE 2 92.21 "™ 8.21 ** 7.47* 0.156 * 64.56 ™
Y*V*H*FE 1 123.87 "™ 0.17 ™ 25m 0.003 ™ 237.67"™
Y*F*V*H*FE 4 94.81 " 144 2.73™ 0.033 127.65 ™
)-I)S\: _X Ju 2 152.49 6.24 * 46.39 ** 0.03 M 89.77 ™
Replicationx year
(Error 2) s st 46 49.97 1.47 2.6 0.02 183.75
(Total) Js 143
R-square (yus copo 0.91 0.97 0.96 0.97 0.99
(CV) Sl et 26.68 19.17 25.29 18.11 9.6

(%)

Wil oo b gime BB dgng pis NS g duopd iy 9 S o] zolaw ;0 (391 Jb pime [l syt s g
Ns, *and ** non- significant and significant at 5 and 1% probability levels, respectively.
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Table 3- Mean comparison for main effect of nutrient management on quantitative characteristics of saffron flower

PO e e s . e o
Jf JS Swis 039 JUs rOi AU s 339 Js dlaxs
) Flower dry Stigma fresh Stigma dry (@20 50 45 dlaxs)
) Low Flower LrteSh weight weight weight Elower nu)mber (No
Treatments weig 2 '
(gm?) ™)
(F)NPK 345
Fertilizer
(F0)0-0-0 20.1° 3.07° 2.76°¢ 0.47¢ 58.42°¢
(F1)30-15-30 42.28 7.92 5.39° 0.95° 133.85°
(F2) 60-30-60 43.472 8.18 7.5° 1.16% 165.428
(V) cusgpaS 29
Vermicompost
(V1) (0tha?) 30.26° 5.24b 4,455 0.72° 110.36°
(V2) (4 tha?)
40.142 7.452 5.992 18 128.12
(H)Soga dsl
Acid Humic
(HO) 0 kg.ha'? 32.15° 5.88P 4.83° 0.79° 114.78°
(H1) 5 kg.ha'? 38.252 6.82 5.59? 0.922 123.682
ool (o3l Jsloe
(Fe)
Spraying
(Fe0) 0 pmol 34.882 6.1° 4.97° 0.82° 116.09°
0.008 pmol . . a . a
(Fel) 35.52 6.6 5.46 0.9 122.36
AS)ie o
Farm year
P> J 24.81° 4.08° 2.93° 0.54° 62.08°
The 1% year
P Jl 45,582 8.62 7.52 1.178 176.382

The 2™ year

55 LSD (y90)] (slue o duoyd iy Jloin) gl 13 (6l ixe (6ylol GBI gt 5o 53 S it g gyl (glauSilio
*Mean with the same letters in each column and for each factor haven’t significant difference according to LSD test (p<0.05).
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A8y 5 0355 Sy Gl gl ) s 5551 A o
.(Koocheki et al., 2011) x> o olas! il
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¥ olyan 4 (Fo-Y+—£+) NPK 4 (Y+—V0-Y+) NPK S 5
059 damyeyio ) WYIA) JSslass o UL Lol azsly oo
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Table 4- Interaction effects of nutrient management on some quantitative characteristics of saffron flower

8 F059 I SWs 059 IS 5059 AU SWs 459 S sl
Phecs Flower fresh Flower dry Stigma fresh Stigma dry Number of
Treatments weight weight weight weight i
> ower
(g.m?)
NPK .395 X wyof )9
NPK' x Vermicompost (V)
fertilizer (F)
0-0-0 (V0)0 tha't 16.67¢ 2.58° 2.420 0.39f 50.51
(FO) (V1) 4 that 23.53¢ 3.57¢ 3.1¢ 0.54¢ 66.3¢
30-15-30 (V0)0 tha't 35.81° 6.16¢ 4.2¢ 0.75¢ 122.54¢
(F1) (V1) 4 that 48.242 9.65 6.57 1.150 145.2¢
60.30.60 (V0) 0 that 38.3 6.98" 6.720 1.01¢ 158.1°
Pl 1)4 that
(F2) Vi) 48.642 9.13 8.28° 1.3 172.82
NPK 548 X Sioguts Syl
Acid Humic x NPK fertilizer(F)
(H)
0-0-0 (HO) 0 kg.ha't 17.18¢ 2.65¢ 2.38¢ 0.4° 53.54¢
(FO) (H1) 5kg ha't 23¢ 3.5¢ 3.14¢ 0.5¢ 63.29¢
30-15-30 (HO) 0 kg. ha't 39.46" 7.48 4.92¢ 0.89¢ 127.29¢
(F1)
(H1) 10 kg. ha'! 44582 8.3 5.84P 1° 140.42°
60-30-60 (HO) 0 kg. ha'l 39.46P 7.520 7.19 1° 163.5
(F2) (H1) 5kg. ha'l 47.16° 8.59 7.8 1.242 167.32
NPK 558 % cpal (3l Jsle
Fe sprying NPK fertilizer (F) x
0-0-0 (Fe0) 0.08 pmol 19.4¢ 3.03¢ 2.84¢ 0.46¢ 55.79¢
(FO) (Fel) umol 20.78° 3.11° 2.68¢ 0.47¢ 61.04¢
30-15-30 (Fe0) 0.08 pmol 40.8 7.81° 5.15¢ 0.93¢ 129.71¢
(F1) (Fe1)0.08 pmol 43.23% 7.99% 5.6¢ 0.98¢ 138>
Fe0) 0.08 pmol 41,98 7.46P 6.920 1.06P 162.82
(F2)60-30-60 (Fe0) H
(Fel) 0.08 pmol 44,95 8.65 8.072 1.26° 1682

25,5 LSD (g0l (slise 2 o3 gty ot hans 13 (5losine (slod U 492816y gl g gty 53 S piie By o gl (sl nSilie
*Mean with the same letters in each column and for each factor haven’t significant difference according to LSD test (p<0.05).
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Table 5- Interaction of year and NPK on of some quantitative characteristics of saffron flower

BT

I Sis 59

AU 559

AU s (39

Jb NPK 255 Fl fresh FI d Sti fresh Sti d o slass
Year - ower fres ower dry tigma fres tigma dry
Fertilizer weight weight weight weight Number of
F = flower
(9.m?)
(F0)0-0-0 13.47¢ 1.76¢ 1.42¢ 0.26° 34.58
30-15-30
P> Jl 30.16° 5.35b 3.254 0.644 68.5¢
The 2¢t (F1)
Year 60-30-60
F2) 30.820 5.15b 4.13° 0.74% 83.3¢
(F0)0-0-0 26.73° 4.39¢ 4.1° 0.67¢ 82.4¢
30-15-30
P Juo 53.882 10.452 7.53° 1.27° 199.3°
The 31 (F1)
Year 60-30-60
F2) 56.122 10.962 10.862 1.582 24752

25,5 LD g0l (slise 2 o3 gty ot hans 13 (5, l3sine (slel B 492816y (gl g gty 50 S e By o gl (sla Sl
*Mean with the same letters in each column and for each factor haven’t significant difference according to LSD test (p<0.05).
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Figure 1- Interaction effects of vermicompost (VO: control, V1: 4t.ha') NPK ( FO: control, F1: 30-15-30, F2: 60-30-60) and
humic-acid (HO: control, V1: 500 kg.ha?) on saffron stigma dry weight.
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Figure 2- Interaction effects of year and vermicompost (V0: control, V14 t.ha't) on number of saffron flower.
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Figure 3- Interaction effect of year, NPK (FO: control, F1: 30-15-30, F2: 60-30-60), Vermicompost (VO: control, V14 t.hat)
and Fe ( FeO:control, Fel: 0.008 umol) spraying on number of saffron flower.
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Ls (Zennia elegans) g, 5

Aol 5 s g oluss 2 ppal (3L Jglre § Ssogunisas

3:‘9—7 olyslas ashy

4385 S pse U Cod ol 5 (S Sleogas ) (S 5 O (legone 9 Sensed sl il 151 -5 Sy
Table 6- Interaction effect of humic acid and Fe spraying on some quantitative characteristics of saffron flower

bdglome X Shaged sl PO e < s ;
N 5 5SS 39 IS 55 AU SS (339 o S s
At Flower dry Stigma fresh Stigma dry Eror s
Fe spraying x Humic acid Flower fresh weight weight weight Number of flower
weight per m?
(g.m?)
Kghat (7600 pmol 34.36 5.89° 4.87° 0.78° 111.8°
' 0.08 umol
(HO) (Fe’i) 29.93° 5.87 479 0.79 117.8%
5 kghart (Fe0) 0 pmol 35.39° 6.3° 5.1° 0.85° 120.4°
H1 0.08 pmol
(H1) (Fel) 41.112 7.3 6.12° 18 126.9°

)l LSD Q}aﬂ Slae pdo)d iy o jd ()b pxe d)l.a] Gl e 0 S yde By > gl)b sl 1 Sho
*Mean with the same letters in each column haven’t significant difference according to LSD test (p<0.05).
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Figure4- Interaction effect of year and humic acid (HO: control, HI: 5Kg.h™Y) on saffron flower number.
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Abstract

The current study investigates the effects of different levels of nutrient and Fe foliar application on
stigma and flower yield of saffron. A field experiment was conducted as a factorial layout based on
complete randomized block design with three replications at the Agricultural Research Station, the
Ferdowsi University of Mashhad, Iran in 2012-2014. The experimental factors included chemical
fertilizer (NPK) at three levels (0-0-0, 30-15-30, 60-30-60 kg.ha™), vermicompost at two levels (0, 4
t.ha™), humic acid at two levels (0, 5 kg.ha™) and two levels of Fe foliar spraying concentration (0,
0.08 pumol). The number of flower, fresh and dry weight of stigma and flower yield were determined
for two years. The results of analysis of variance revealed that the studied experimental factors had a
significant effect on quantitative traits of saffron flowers and stigma. There was a significant
difference between the chemical fertilizer levels on flower number and stigma dry weight. The highest
flower number (165.m™) and stigma dry weight (1.16 g.m™) were obtained in the NPK fertilizer (60-
30-60) treatment. Moreover, the interaction between chemical fertilizer and other factors was
significant and led to the improvement of the number of flowers and stigma dry weight per unit of
area. Stigma dry weight increased in vermicompost, humic acid and Fe foliar application compared
with control (3.3 1.3 and 2.7 percent, respectively). However, two-way interaction of factors did not
affect the number of flower.m™. In addition, the three-way interaction of humic acid, vermicompost
and chemical fertilizer significantly affected stigma dry weight.m™. Four-way interaction of all studied
factors including year, vermicompost, chemical fertilizer and Fe foliar spraying were significant on
flower dry weight and stigma fresh and dry weight per unit area when compared with control (p<0.05).
Quantitative traits of flower and stigma in the second year improved in comparison with the first year.
The interaction effects between year and chemical fertilizer was significant on the traits that were
studied.
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