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Table 1-Physical and chemical characteristics of soil in experimental site

Sl s Sl eske F 03958 popod BB jd o BB el e Sy
Soil texture class  Ordanic matter Total N Available P Available K Na oH
(%) (%) (mg.kg™) (mg.kg™) (mg.kg™)
3 0.68 0.08 420.35 98 7.76
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Table 2- Characteristics of humic acid used in the experiment
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Tables 3- Analysis of variance for saffron flower characteristics under Humic acid and corm density treatments
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Source of variation df Crocin Safranal  Picrocin  Anthocyanin  Phenol  Antioxidan
Sk 2 8.48ns 1.4ns 4.89ns 9.64ns 7.29ns 1043ns
Block
“g“""‘b ’\“‘ 3 243.72%* 30.32* 81.56** 32.48** 6.68ns 36.57**
Humic acid
“'ﬂ’_} 2 4.15ns 21.81ns 90.45** 9.51ns 0.88ns 37.64**
Density
“’ﬂfs &”9& Ml 6 14.37ns 7.64ns 60.88** 13.52* 22.73ns 61.77**
Humic acid * density
s 22 8.44 9.03 5.25 421 11.53 5.93
Error
Sl 5.99 16.88 7.29 4.95 0.7 4.20
C.V. (%)

* k% ns
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ns, ** and * represent non significant at 1 and 5% level of probability, respectively.
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Tables 4- Effects of Humic acid concentrations on qualitative characteristics of saffron

Ssosed s orosS Ul oSy Pl g P 5
Humic acid (Kg. ha®)  Crocin (%) Safranal (%) Picrocin (%) ?nq;hic(:))(/)agnllr; (mz.hleonooé‘l) Antioxidan (%)
0 43.12° 15.70° 27.18° 39.58" 437.41° 55.86°
5 48.23° 17.74% 31.55° 42.80° 437.47° 60.67°
10 55.572 20.172 34.07° 43.30° 439.05°% 57.77°
15 47.00° 17.54% 32.88% 40.00° 437.16% 57.31°

5 SOl glaels w905l Mo > B prdaw p3 (6)ls gme BB ygiar b 4D liie gy
Similar letters in each column was not significant at 5% level based on DMRT.

ke (S S Sy g CbS 015 Cilisee gl G110 Jgsa
Tables 5- Effects of corm density on qualitative characteristics of saffron

25 oS3 o 2 yai b 5 3 oS 51
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(corms.m?) Crocin (%) Safranal (%) Picrocin (%) (Mg.100gY)  (mg.100 g (%)
50 47.88° 18.04° 31.73 40.96° 437.93? 59.60°
75 48.50% 19.00° 34.00° 42.45% 437.46° 58.05%
100 49.06° 16.33% 28.53° 40.85° 437.93% 56.06"
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Similar letters in each column vas not significant at 5% level based on DMRT.
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Tables 6- Interactive effects of humic acid and density on qualitative characteristics of saffron
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Humic acid  Planting density . - Anthicyanin L
(Kg. ha) (corms.m?) Picrocin (%) (mg.100 g) Antioxidan (%)
0 50 26.3° 41.8™ 57.1%
0 75 27.7%f 39.5% 55.8¢
0 100 27.4%f 37.3¢ 54.50¢
5 50 31.2% 425" 69.70°
5 75 29.9¢% 43.7% 56.5°¢
5 100 33.4% 421" 55.6>¢
10 50 35.8° 39.8" 56.7°¢
10 75 37.6%® 46.04° 59.4%
10 100 28.7%f 43.6%° 57.1°
15 50 33.5% 39.6% 54.7%
15 75 40.60° 40.1° 60.30°
15 100 24.40" 40.24 56.8°¢
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Similar letters in each column vas not significant at 5% level based on DMRT.
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Abstract

The effects of applications of humic acid and planting density on antioxidant
activities and components of saffron were evaluated under field conditions.
Treatments were of four levels of humic acid (0, 5, 10 and 15 Kg.ha™) and three
densities of planting (50, 75 and 100 corms.m™). The experiment was designed in
randomized block design with three replications at the research station of the Faculty
of Agriculture at the University of Birjand during the growing season of 2015. Petal
antioxidant compounds (antioxidan, total phenol and Anthocyanins) and active
ingredients of saffron (picrocin, safranal and crocin) were influenced by humic acid
and planting density treatments. The highest antioxidant activity (69.7%) was obtained
in plants treated with 5 kg.ha™ humic acid with a planting density of 50 corms.m™.
However, no significant difference was found in phenol content under different
treatments. The highest anthocyanin content (46.4 mg.100 g™*) was observed in 10
kg.ha™ humic acid with a planting density of 75 corms.m™. Picrocin content was
influenced in response to humic acid planting density and the highest value (40.60%)
was obtained from 15 kg.ha™ humic acid with a planting density of 75 corms.m™. The
highest safranal (20.1%) and crocin (55.57%) were obtained in plants treated with10
kg.ha™* acid humic, while the lowest values were recorded in the control (15.70%) and
(43.12%) respectively. Thus, the results showed that humic acid and planting density
have strong impacts on antioxidant compounds and active ingredients of saffron under
field conditions.
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