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Table 1- Average monthly rainfall and temperature of the test area during the growing season in 2015- 2017
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Months Mean of maximum temperature (°c) Mean of minimum temperature (‘c) Mean of rainfall (mm)
(2015)y¥a¥ Jlw
Julysls e 26.7 12.6 2.6
AUG. 9 26.7 12.4 29.5
Sep. ye 23.5 8.8 225
Oct. 8.2 7.8 82.7
Nov. 3 12 1.4 134
Dec. > 3.8 -6 320
Jan. yepe 6.8 -34 26.5
Feb. xaul 9.3 -14 18.9
(2016)yv40 Jlo
Mar. ;35,8 12 4 30.0
Apr.cuigs)| 16 3 54.0
Maysh 5 22 9 25.0
June s 25.4 111 10.0
Julysls e 24.8 13.6 3.3
Aug. s s 28.2 12.7 0.0
Sept. 0 22.6 10.3 9.0
Oct. Ll 15.3 4.4 35.0
Nov. 3 11.1 -0.7 8
Dec. &> 3.8 -6 32.0
Jan. e 5 -5.3 7.8
Feb. saul 0.9 -79 27.6
(2017)\v5 o
Mar. p3)9,8 11.7 0.6 20.7
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Table 2- Physical and chemical properties of soil (0-30 cm depth)
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Colas 5 590 Jeug:d * ‘_:“j T ol L
pH S lect,glen Available  Available ?n“agf‘t';'f S‘;:d Silt (;;;
EC (dS.m%) (%) Phosphorus  Potassium (%)
(ppm) (Ppm)
7.8 4.48 0.062 21 183 1.86 46.72 30.72 22.56
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Table 3- Analysis of variance of flower characteristics of saffron as affected by organic and bio- fertilizers
SdS 09 A 5 5 i
I 9 AUs ’ );w ok F S o ey 2y e
Gl e S L o Qs Flower ULl owwnsS  cmwssSesSw
SOV Igma+style - Stigma+ style . Fresh : : .
O. & dry weight  Eresh weight Stigma dry res Safranal Crocin Picrocrocin
df g weight weight (%) (%) (%)
S5
Replication 2 0.010 ™ 0.51" 0.007" 312m 0.160" 5.13 ™ 230"
o358
Organic 2 15.86™ 94.44™ 11.30 = 1048.49 ™ 322.12™ 2402.8™ 1986.04 ™
fertilizer
i .
() sl 4 0.02 0.04 0.024 22.53 1.522 3.36 0.79
Error (a)
. ) D’Y 243" 25.49™ 1.92™ 451.79 ™ 7127 598.07" 110.69*
Bio —fertilizer
Ry 295 % Il oS
<Biofertilizer g 0.107 ** 0.462" 0.086" 22.98" 6.39" 24717 24.69 ™
Organic
fertilizer
(=) sl 24 0.011 0.072 0.011 4.53 1.089 2.75 2.67
Error (b)
e - 5.42 9.84 7.51 3.22 9.01 5.66 7.92
(C.V. %)
ol Y imo il CgldS me 4 NS g do > iy g doyd S Jloiin prdaws 3 (6 I me sy Lis * g *F
ns = Non-significant. * = Significant at 5% level. ** = Significant at 1% level.
ot G395 Jlosi g2 (I (S3gS 51 (B35 5 I bols Olaipe (ke -F go
Table 4- Mean of squares obtained from slicing of organic fertilizers on biofertilizer treatments
JUS Suid < id
g 9 (S31) (831 =
s ald g JUS 5 o3 305 oo
o1 558 aols e aUs FF0B Uil s omnSySe
Organic ) Stigma+ style . Flower Fresh Safranal  Crocin  Picrocrocin
fertilizer Stigmat+style dry Fresh weight Stigma dry weight
weight weight
aald 0.35" 7.15™ 0.25™ 108.61" 5.89™ 84.20™ 4.36™
Control
Coogeti9 25 0.94™ 10.56" 0.86™ 133.16™ 4124~  233.86™  84.99"
Vermicompost
sob 359 1.34" 8.76™ 0.98™ 255.98" 36.91" 32942 7071
Manure

ol Y Gixe s Sold me 4 NS g Mo > SO e (3 (g0 gime oind LS s
ns = Non-significant. ** = Significant at 1% level.
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Figure 1- Effect of organic and bio-fertilizers on flower fresh weight of saffron (B: Bacilus subtlis, A: Azetobacter and P:
Pseudomonas).
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Figure 2- Effect of organic and bio-fertilizers on stigma dry weight (B: Bacilus subtlis, A: Azetobacter and P:
Pseudomonas).
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Figure 3- Effect of organic and bio-fertilizers on stigma and style fresh weight (B:Bacilus subtlis, A: Azetobacter and P:
Pseudomonas).
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Figure 4- Effect of organic and bio-fertilizers on stigma and style dry weight (B: Bacilus subtlis, A: Azetobacter and P:
Pseudomonas).
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Figure 5- Effect of organic and bio-fertilizers on picrocrocin content (B: Bacilus subtlis, A: Azetobacter and P:
Pseudomonas).
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Figure 6- Effect of organic and bio-fertilizers on safranal content (B: Bacilus subtlis, A: Azetobacter and P: Pseudomonas).
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Figure 7- Effect of organic and bio-fertilizers on crocin content (B: Bacilus subtlis, A: Azetobacter and P: Pseudomonas).
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Abstract

In recent years, in order to produce organic products and reduce environmental problems, organic and
biological fertilizers are used to increase soil fertility, eliminate the nutritional needs and to improve of plants
growth. In order to evaluate the effect of organic and biological fertilizers on qualitative and quantitative
traits of saffron, a field experiment was carried out as split plots based on a randomized complete block
design with three replications at the Research Farm of Ardebil Agricultural Research Center during two
growing seasons of 2015-2016 and 2016- 2017. Treatments included three levels of organic fertilizers:
vermicompost (10 t.ha'l), manure (25 t.ha'l) and control in the main plots, and plant growth promoting
rhizobacteria in four levels including, control, Azotobacter sp. PTCC 1658, Pseudomonas aeroginosa,
Bacillus subtilis and the combination of biofertilizer (A. sp. PTCC 1658+ B. subtilis+ P. aeroginosa) in sub
plots. Bio fertilizers were inoculated on the saffron corms before sowing in the first year and were applied
mixed with irrigation water in the second year. The results indicated that the interaction effects of organic
and biological fertilizers increased the fresh weight of flowers, dry and wet yield of stigma and style and
qualitative compounds including crocin (Color factor), picrocrocin (Taste factor) and safranal (Perfume
factor) compared to control. So that, the application of manure and vermicompost in combination with the
total of bio-fertilizers (A. sp. PTCC 1658+ B. subtilis+ P. aeroginosa), increased the dry matter of stigma
from 0.86 kg.h™ to 2.93 and 2.7 kg.h respectively. By using manure fertilizer with biofertilizers,
picrocrocin, safranal and crocin, were increased 73, 77 and 83 percent compared to the control respectively.
Based on this experiment results, the combined use of organic and biological fertilizers in addition to
reducing the environmental pollution, can enhance qualities and quantities of yield of saffron through
synergistic effects.

Keywords: Azotobacter, Bacillus subtilis, Manure, Pseudomonas aeruginosus, Safranal, Vermicompost.
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