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Figure 1. Measurement of quantitative traits (number of flowers, fresh flower yield, fresh stigma yield, corm
diameter, corm weight and leaf length) of saffron.
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Table 1. Physical and chemical properties of soil

cdl o o b F5 039 ] Py
Texture Clay (%) Sand (%) Silt (%) Total N (%) K (mg.kg?) P (mg.kg?)
= ¢ 20 35 45 0.0089 153 3.28
Sandy loam
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Organic i Cuava. ZNava
EC (dS.m?
matter (%) @ PR ok (mgkg?)

de JB P i BB ol
Mnava. (Mg.kg™t) Feava. (Mg.kg™?)

131 1.13 7.2 1.12 3.22 44 4.7
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1- Atomic absorption spectrophotometry
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Table 2. Analysis of variance for effects of humic acid treatments on different characteristics of saffron

Ol o (koo
O yoks glio a2y Mean of squares
Source of variation 3l J5 olows ' °"<_'L°'° Tl °’S‘L°‘° S "b_u 3 5os ke
df Number of flower Fresh yield Fresh yield of Dry yield of Corm
of flower stigma stigma diameter
Sk 2 8684.15" 5.42" 0.02"s 0.01" 0.07"
Block
S Seogad Sl
Humic acid as soil 3 6695703821.91** 1384.85** 42.05** 1.34%= 233.80**
application (S)
b slre Seegad sl
Humic acid as Spray 3 109285715.47** 254.59** 11.64** 0.24** 73.04**
application (P)
Sx P 9 2357416.26** 3.77** 0.24** 0.01* 5.76**
el sl 30 5461.52 2.84 0.07 0.01 0.06
Error
el 4.04 2.03 3.68 3.29 4.64
CV (%) -

SIS sime 1€ NS: g 0o )0 iy Jloixt mdans ol pme it o )0 G Jlotinl mhas [l Jxe s
**: Significant at 1% probability level, *: Significant at 5% probability level, ns: not significant.
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Table 3. Mean comparisons for effect of humic acid treatments on different characteristics of saffron

Soxogd ] Soxogd ] Slasy L S Slos AN & Slos o

\ 3 FL o Shoe = NS i a yhS

S b Jaloo exds Fresh yield > _ Corms
Soilhuric - spray humic ol oflower U D ma | Cameer

acid (kg.hat) acid (l.hat) hax1000 (kg.ha) (kg.hat)

0 141.41 " 50.19 % 4571 1.37¢ 31.13°

0 1 144.00 4 53.43] 4981 1.44°¢ 31.94n"

2 144.82 i 55971 5.58 N 1,57 d 34.24"!

3 147.14 58.84 9h 5.96 9 1.62 de 32.30"

0 156.441 56.84 N 4671 1.47°¢ 34.93 %

10 1 158.58 hi 60.72 9 5.58 " 153¢ 3341m

2 159.63" 63.76 6.309 1.69 cde 37.53h

3 162.219 67.21° 6.92f 1.75 cde 38.61¢

0 193.20 ¢ 72.86 9 7.57¢ 2.07 abed 35.35]

20 1 194.80 be 77.72°¢ 8.87¢ 2.15 abe 36.11°1

2 197.33°b 81.52°P 9.55b 2.35a 41,604

3 201.83@ 85.84 2 10.52¢@ 2452 4279 ¢

0 180.00 64.89 f 6.97f 1.56 4 39.90f

1 182.23 ¢ 69.12 ¢ 8.13¢ 1.63 d 40.80 ©

30 2 183.57 ¢ 72.43 ¢ 8.72¢ 1.80 cde 44.89°

3 188.61 ¢ 76.19 ¢ 9.55b 1.89 bede 4574 2

dlee wo ) @y Jleil e )3 Lo s (5l gl pas saimd (LA (gt o 50 At B
*In each column, means with the same letters are not significantly different among treatments at the levels of 5% probability

level.
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Table 4. Analysis of variance effect of humic acid treatments on different characteristics of saffron

Glay o (Slso
& s’ 2slio sol3T as 0 Mean of squares
Source of variation df a9 039 Sydeb g S JUl 5L O 9559 55y
Corms weight Leaf length Crocin Safranal Picrocrocin
S5k 2 429.77™ 0.10™ 0.123" 0.10m 0.16"
Block
S Sogep s
Humic acid as soil 3 32046152** 55944** 3731** 8.45** 1094**
application (S)
Shslne Seage Sl
Humic acid as Spray 3 4084347** 10813** 4.87** 0.66** 5.45**
application (P)
Sx P 9 11552.02™ 131.39™ 4.07"" 4.33" 4.07"
Sales! sl 30 201.06 0.07 0.05 0.03 0.04
Error
Sl o2 3.41 3.75 2.42 2.12 4.06
Cv (%) -

IS simn NSt g Qo y0 iy Jloso] s [0 Jlo g i o0 S Jlodal a0 Sl g
**: Significant at 1% probability level, *: Significant at 5% probability level, and ns: not significant.
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Table 5. Mean comparisons for effect of humic acid treatments on different characteristics of saffron

S|
Seragad ) .
. Seeged a1 539 Sy Jsb a5 S{EIE WU A W
_‘; . bdel=e  corms weight  Leaf length Crocin Safranal Picrocrocin
Soil humic Spray (9-m?) (cm) (%) (%) (%)
acid (kg-ha®)  hymic acid
(Lha'l)
0 755.35 ™ 25.08 P 7.211 7.199" 8.7149n
0 1 782.33! 25.58° 7.661 7.64 ¢ 9.12 ¢f
2 816.00 29.97k 8.62 8.88°b 10.54 "
3 885.731 26.22" 8.15h 7.4819 8.93fd
0 855.701 27.056M 8.43 9" 7.4819 8.94f
10 1 904.32'i 30.761 9.18 de 8.32°¢ 9.89°¢
2 1027.00f 32.67h 10.34¢ 8.65° 13.612
3 932.73h 35.53¢ 9.35d 11592 10.27°"
0 1060.00 € 28.43! 10.11¢ 8.11°¢ 9.73°¢
20 1 980.77 9 31551 11.15° 7.79 ¢ 9.28 de
2 1175.00 ¢ 48.28 14.26 2 8.20¢ 9.75¢
3 1196.00 ¢ 50.79 2 11.03° 7.43 foh 8.87 fah
0 1081.00 © 46.15°¢ 8.83¢f 8.06 o 9.60 cd
1 1222.00° 43.09 ¢ 8.00 de 7.14h 8.54h
30 2 1121.00 ¢ 36.12f 7.04 i 6.471 7.791
3 1252.002 38.80¢ 6.70k 6.211 7471

bl oo do)yo gy Jleiz g 10 b jlens o (6,10 g gl pae saims LS (gt 2,0 Al B
*In each column, means with the same letters are not significantly different among treatments at the levels of 5%.
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Table 6. Analysis of variance effect of humic acid treatments on leaf elements of saffron

Slapo (ulso
axy®
Oyt 2slo " Mean of squares
Source of variation ‘ng’ Ry 593 hnd oo JIin
Fe Zn P Cu Mn
Sk 2 663.52 " 0.24 s 145.83 ™ 0.01ms 2.69"
Block
SB Seogen dnl
Humic acid as soil 3 294064.35™ 135.54" 346440.97" 46.48™ 618.64™
application (S)
sl Sogep ol
b 3 162121.08™ 51.66™ 153068.75™ 17.49™ 569.30™
Humic acid as spray
application (P)
Sx P 9 15039.80™ 0.66™ 3103.94™ 1.54™ 41.99™
SHalesl sl 30 638.17 0.21 143.47 0.01 2.48
Error
St ey 2.11 5.90 3.61 3.48 4.18
CV (%) —

IS sirn NSt g doyo iy Jlodo] s 10 lo goe it oy S sl s (o Sl g
**: Significant at 1% probability level, *: Significant at 5% probability level, and ns: not significant.
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Table 7. Mean comparisons for effect of humic acid treatments on leaf element of saffron

G Spoged sl Sreged o ool &9 e oo e
Soil humic acid Spray b Jelxo Fe Zn P Cu Mn
(kg.ha't) Humic acid (Lha) ~ (Mgkg?!)  (mgkg™)  (ugkg?)  (mg.kg™)  (mg.kg)
0 872339 10311  480.00" 6.98 20.92°
1 890.32¢ 10720 51677k 7.68" 22.04h
2 985001  1251"  590.001 8.54! 27.939
0 3 1176.00¢ 14269  670.00" 8.84k 39.82 ¢
0 914339 11601  543.33I 8.15™ 2353N
1 121000%  1218" 573331 8.981 3832¢
2 1277.00¢  1259f 723379  10.21¢ 4251
10 3 1306.00¢  16.50¢  760.00 9.63" 44.32°¢
0 1215.00% 15267  710.00°9 9.161 36.87"
1 1224009  1666°  753.33' 1079 37.43¢
2 1380.00°  1821°¢  903.38¢  11.13°¢ 47.13"
20 3 1392.00°  1952°  936.70¢  11.61¢ 47,89
0 1231.00¢  17.12%  806.76° 9.63" 37.83 ¢
1 129200¢  17.83%  81671¢  1258° 4167
2 131200¢ 21072  1033.00°  13.36° 42.89°¢
30 3 1446002  21.682  1107.002 14814 51.232

Bl oo w20 g Jloil s o laled ()l Sme D5l pas saies LAS (gt 58 50 i o
*In each column, means with the same letters are not significantly different among treatments at the levels of 5% probability
level.
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Abstract

This study was done to evaluate the effects of humic acid on qualitative and quantitative properties of saffron
in two types of humic acid as solid and liquid (Saffron fertilizer ®). The factorial layout was carried out based
on a randomized complete block design with three replications in Billevar, Kermanshah province during
growing season of 2015-2016. Factors were four different levels of Saffron fertilizer ® (0, 1, 2 and 3 .ha*) and
four levels of solid humic acid (0, 10, 20 and 30 kg.ha). The results showed that humic acid application was
increased flower numbers.ha?, fresh yield of flower, fresh yield and dried yield of stigma, weight and
diameter of daughter corms and leaf length compared to control up to 42.72, 44.46, 130.3, 78.61, 65.76, 49.93
and 102.5%, respectively. The highest treatment was 20 kg.ha? of solid humic acid+ 3 l.ha! of Saffron
fertilizer. Picrocrocin concentration was increased from 8.71 to 13.61% by using 10 kg.ha? of solid humic
acid and 2 l.ha saffron. Ten kg.ha of solid humic acid+ 3 l.ha! Saffron fertilizer had the most effective on
increasing of Safranal compared to control. This treatment increased Safranal from 7.19 to 11.59. Using of 20
kg.ha! of solid humic acid and 2 l.ha! Saffron fertilizer increased Crocin percentage from 7.208 to 14.26 in
comparison of control treatment. Also, the result showed that effects of humic acid on elements of leaves were
significant. In fusion treatment 30 kg.ha! of solid humic acid+ 3 I.ha! Saffron fertilizer Fe, Zn, P, Cu and Mn
were increased up to 39.67, 52.44, 110.28, 112.27 and 144.88%, respectively.

Keyword: Corm, Nutrients, Stigma yield.



