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Table 1 - Physical and chemical properties of soil (0-30 cm depth)
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Table 2 — Analysis of variance for quantitative traits of saffron flower and stigma as affected by chemical and bio-fertilizers
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" and " means significant at 0.01 and 0.05 probability level and ™ means non-significant, respectively.
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1- Atomic absorbtion spectrophotometry
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Table 3 — Mean comparison for interaction effects of chemical and bio-fertilize on flower and stigma characteristics of saffron
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Table 4 — Analysis of variance for quantitative traits of saffron stigma as affected by chemical and bio-fertilizers
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“ and " means significant at 0.01 and 0.05 probability level and ™ means non-significant, respectively.
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Table S — Mean comparison for interaction effect of chemical and bio-fertilize on characteristics of saffron stigma

o AW b S5
Treatment Stigma characteristics
0395 (stleonsd 395

;355 g pS oS oy JUlEw wo s g S w3

Nitrogen chemical fertilizer (kg/ha)
Bio-fertilizer Picrocrocin (%)  Safranal (%) Crocin (%)

&l oex 12.6 b 10.6 b 16.4a
0 No inoculation
al 115¢ 114a 15b
Inoculation
&l os 14.1a 9.2¢ 137¢
25 No inoculation
l 11.0¢ 105b 12.9d
Inoculation
il oo 128b 9.1¢ 14.6 b
50 No inoculation
al 84e 11.1e 57a
Inoculation

w5 ol 5,15 cxe BWAT w0 y3 0 Jlods ! gebar 13 (5SUI13 (9031 S5l Cygim B 3 S pikie Byx (51,15 Sla pKile
Within each column, means followed by the same letter do not different significantly at P<0.05.
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Table 6 - Analysis of variance for qualitative traits of saffron leaf as affected by chemical and biological fertilizer

Olasyo (1Sile
Mean of square
JUVES I e Glan s Spmhw padld  JSpSles  SWid Sy Shes
S.0.V df LAI Fresh leaf yield Dry leaf yield
)'{“ 2 9.09™ 0.143™ 0.11™
Replicate
st 35 2 0.13" 0.182" 1.06™
Chemical fertilizer
e 1 0.18" 0.099™ 0.06™
Bio-fertilizer
s 365 X oleowd D - .
| 3 NS 2 0.75 2.037 0.06™
Biofertilizer x Chemical fertilizer
ool slbs 10 0.006 0.612 0.12
Error
ot i ; 25.68 10.67 10.31
CV
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* and " means significant at 0.01 and 0.05 probability level and ™ means non-significant, respectively.
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Table 7 - Mean comparison for interaction effect of chemical and bio-fertilize on leaf characteristics of saffron
P S 2 s
Treatment Leaf characteristics
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. 55 b
Nitrogen ch:.mical fertilizer Bio-fertilizer S (e (s
(kg.ha) LAI Fresh leaf yield (t.ha™) Dry leaf yield (t.ha™)
T o9 138 ¢ 6.54 ¢ 427 a
0 No inoculation
il 152 ¢ 8.50 ab 311a
Inoculation
&l o9k 1.6b 953a 444a
25 No inoculation
il L; 1.6b 482d 2422
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&l o9k 174 a 663 ¢ 4342
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50 b
| 14d 7.96 be 3.292a
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‘Within each column, means followed by the same letter do not different significantly at P<0.05.
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Table 8 - Analysis of variance of leaf chlorophyll and some elements of saffron leaves as affected by chemical and bio-

fertilizers
Olay o (250ke
Mean of square
e @y’ . L. i
S g R b Judy 15 N 7 o Mn L& &9 o
Source of variation ddf) Chlorophyll b P Fe Zn Cu
)l)s" ns * ns ns ns ns ns
Rentioat 2 2606.9 0.053 0.000 5453.99 5.15 0.429 3.50
eplicate
h @l“’“l“’;’: i 2 56471.1" 0.030™  0.001" 78993.32" 19.88™ 4726 41.55"
emical rertilizer
B}iﬁ‘*"tfl’_{ 1 41624 0.016™  0.000™ 323342 28.30™ 28.93" 25271
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e 355 X (oloud 355
Chemical fertilizer x 2 332222.6" 0.090"  0.002" 19492.06™ 123.06°  23.69” 17.37™
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oiabejl sl
. 10 1919.69 0.009 0.000 16103.3 7.34 227 1.41
ITor
kS gy
’“zv e - 8.14 11.06 12.77 1 6 10.05 12.66
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*and " means are significant at 0.01 and 0.05 probability level and ™ means non-significant, respectively.
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Table 9 - Mean comparison for interaction effect of chemical and bio-fertilizes on leaf chlorophyll and some elements of
saffron leaves

2 bowd > ; Shad oal e ) )
- ) ,s o b Jeds 5 P Fe Mn Zn Cu
2 RSHS) jerm 5955)
S5 355 HPrIre _ _
(s o (2 (R4S 5 05 ko)
Nitrogen Bio-fertilizer * (mg. k -1)
) - Chlorophyll 8- Kg
chemical fertilizer b (ng/L)
(kg.ha™) "e
il g
No 3304 ¢ 0.50d 0.059 ¢ 885d 28.82¢ 12.86 b 7.87 be
0 inoculation
] 521.4b 0.67 ¢ 0.065d 898 ¢ 4488bc  13.65Db 717 ¢
Inoculation
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Within each column, means followed by the same letter do not different significantly at P<0.05.
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Abstract

In this research, effects of chemical and biological fertilizers on qualitative and quantitative traits of saffron,
were evaluated in a field experiment as randomized complete block design with three replications at Saffron
Research Farm of Shahed University during growing season of 2012-2013. Experimental factors were chemical
nitrogen fertilizer (0, 25 and 50 kg.ha™) and plant growth promoting rhizobacteria including Pseudomonas and
Bacillus as biofertilizer (inoculation and uninoculation). The results indicated that complete application of
chemical fertilizer with biofertilizer enhanced yield of saffron, up to 217%, compared to control. The highest
yield obtained in application of biofertilizer and 50 kg.ha™ chemical fertilizer. It is worth noting that control (no
inoculation) resulted in highest percentage of ingredients of stigma. Application of 50 kg.ha™ of fertilizer was
caused severe loss of quality traits in stigma, as safranal and crocin contents decreased by 5.13% and 10.9%,
respectively. Integrated application of 25 kg.ha™ nitrogen fertilizer and bio-fertilizer increased the picrocrocin up
to 11.9% compared to control. Application of 50 kg.ha' nitrogen fertilizer along with biofertilizer was the
efficient treatment in increment of stigma yield and qualitative characteristics of saffron leaves. The
concentration of phosphorus, zinc and copper increased up to 83.05, 69.36 and 86.6%, respectively compared to
control. Totally, Pseudomonas and Bacillus inoculation increased most of the qualitative and quantitative traits
of saffron through nutrients uptake.

Keywords: Crocin, Inoculation, Integrated fertilizer management, Plant growth promoting rhizobacteria,
Safranal, Stigma.
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