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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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Table 2- Physical and chemical properties of soil (0-30 cm depth)
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Table 3- Analysis of variance of flower characteristics of saffron as affected by organic and bio- fertilizers
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Ol gle B _ s Flower Jul 8l omwesS  CwsSe S
Stigmatstyle  stigma+ style . : . .
S.0.V S dry weight  preshweight  Stigmadry Fresh Safranal Crocin Picrocrocin
df g weight weight (%) (%) (%)
s ]
Replication 2 0.010™ 0.51 0.007™ 3.12™ 0.160™ 5.13™ 2.30™
o355
Organic 2 15.86" 94.44™ 11.30 * 1048.49 322.12" 2402.8™ 1986.04 ™
fertilizer
() (sl 4 0.02 0.04 0.024 22.53 1.522 3.36 0.79
Error (a)
e ’_f 243" 25.49™ 1.92" 451.79 71277 598.07"" 110.69
Bio —fertilizer
) 255 X J 38
<Biofertilizer 8 0.107 0.462" 0.086°* 22.98” 6.39" 24717 2469
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. %)
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ns = Non-significant. * = Significant at 5% level. ** = Significant at 1% level.
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Table 4- Mean of squares obtained from slicing of organic fertilizers on biofertilizer treatments
Jisss gW SS (59 9 AW Y 0l S (39 5 5o
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Organic ] ] ) Flower Fresh f | : pi .
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weight Fresh weight weight
el 0.35" 7.157 0.25" 108.61" 5897  84.20" 4.36™
Control
“‘“5’“’5 w25 > 0.94™ 10.56™ 0.86" 133.16™ 41.24™  233.86" 84.99™
Vermicompost
oo 258 1.34 8.76 0.98 255.98 3691 320.42 70.71
Manure

Gl I3 gimo put Ciglds me 4 NS g Mo yd S g 50 (6 imo onimd (LS s
ns = Non-significant. ** = Significant at 1% level.



IWAA Ll ¥ 0ylod ¥ ik 5p9lid g el g pdi VY'Y

o Control

O Bacillus subtlis (B)
90 - W Azoto bacter (A)
80 1 @ pseudomonas (p)

OB+A+P

Flower fresh weight (kg/h)

LSD (%5)= 3.58
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Organic fertilizers
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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).

245 39 (650 oo w2l b Gilae sl (P JS2)
3yShos il el i g I slasgS el 28
Lo ySL plg 3,)18 48 (g)sboar b dols g NS S
oS cplitigm oslesls 9 pogiaSon Lebisegdgm «SLgsj)
Han & Supanjani Lee, ) célw aslge (lj8len ,SIL 1,
Olen 28 b I g s sladgS S 5 pionen (2006
0,9 Jobo I35l 5 oS Sl 2)90 polic (yual ¢ g td
Srgban iy pp3 |y (ol g (sag) 48) Cudbge (odug)
(1503 S (SMiny i Sl 53 LS LUl talsél a5
Py Suid oo g5 g plié polis o il 4 o
Nassiri Mahallati et al., 2007) 5,5 o pow 2 5ly ;o
@ Jlolge 38,5 a5 3 b e J(KOOChEKi et el., 2014
= 255 Jloel (s 5B Sz ge sl (lads gt (lgie
~rtB)lg e Cllid g ad) Gl 55 (s Fhe i Ml e
Mohammadi Aria et ) il bl yowe iy 4l ) due sla
5 0 Ses Glyuss 2o > A VS 205 #8lg 5> .(al., 2010
(Tl o3l e don 5l S5 ay bgsye (sl posiiio a4y NS

wols g 4MlS SBA o Slac
ol 3l aS ol Lo wilsylg as oo 5l ol mls
s > 955 slolod (S g (e 9 JI sledsS
M xe (dals g aIWS) Sis 5 Slos p do )y S Jlois
oo 53 018 LS 55 b ol A (Y Jpi) 33
SBW] ) slagS alisee bS5 oo JI 265 zglaw
oy s osly &y o0 guls (¥ Jods) cuily 3939 ()l sixe
pe sl 4 Caid ) g Jl slmagS 34800 b pne o
IS 5,Shos 59y 32 syt St il el (anl) 20,18
CuwgeaS 0)9 5 (oo 365y duolie jd 0,5 Sis dold
S e D9l 3jike ©jgo () SIS (ined 9
ol ) 5 I sladeS plsi 5,08 Lol 15,55 sanlie
g5l lbagS LiiSenmy 5l ol gols by lis (o)l e
laels g adWS it o Sloe oy oS 0 LS s
) gladgS 2l 55 )LS L oly o o 35S o
5 (omitzgs bl 5 wgafgn] (elgegdges S Lgss)
ol Caunddy 28l ol dels g NS Siis > Shas o yieS



YV olhe) S 5 (o8 ©lho p S5olgm 5 JT o095 b (o) 5

21 80 i 698 298 )18 inges ol N i
Ylaisl zalidl ol Jods a8 cashy Sis 5, Shes i)l
0dswgy (59l 368 Bpns yiin e )f;;’;l: Cod Gl Sow
05 V) CamgraS soyg JN 258 L unlie 5 (3Sa 55 (55 VO)
it ol Jolaie canld izman o lejl o (e )

(Flores et al., 2009) sl (695 395" b yunn deis

4 O Control
O Bacillus subtlis (B)
3.5 1 W Azoto bacter (A)
3 - pseudomonas (p)
0 B+A+P

1.5 A

0.5 1

Stigma and style dry weight (kg/h)
N

bwg 48 (D5 eawly 9 (Sine (ot il LB jaud
Lnly 355 o )18 0lST (poptd 53 Mdy S e sl S
9 SosS bl ol > (Temperini et al., 2009) cewl
3, Sles Iy me )38l 50 (Koocheki et al., 2014) -, San
05 9 = 395 o )lS Ao 1) ol ol Sk

Blio 3)50 50 (6,50 Lidgiy )0 Lled S 5155 CuvgreS

LSD(%5)= 0.176

Control Vermicompost Manure

Organic fertilizers

P g S5 A ubiiges (vslansly B) N g 51355 b yune 1 G o150 asls g VS S 3 Shas ek € JS
(wUgogauw
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).

Sy (238 gl (M ga) ol il e (53)) e g s Ol
sledg S iiSen s 5 0ol @l 5l ¢ il g 4320 pulis
359598 (sLwojS)) cpwg)S Glime 2 1y s 9 S

0r9)S Ol 3t 3 095 s 2 3 (s sleogS
OhiSan yy (5:50le dunlie &5 (gysbods (¥ Jgi) A 4l gixe



IWAA (Ll ¥ o)lod oY al> oyl ie) 55005 g celyy ag o Yo

rliy 9 jhund oy polie Chale (Il cage (ol 398
2 e (9o (Sladled Doty b i 365 L olyen
oluS g opl clale il olie yolie 0,8 Sime g S
o935 Low 59y oy b 3 (Abdraimova et al., 2014)
i cnyidin Jl g s sbagS (il los S wia S

60 1 OControl
O Bacillus subtlis (B)
50 H B Azoto bacter (A)
pseudomonas (p)
40 1 OB+A+P
30 A

Crocin %

nl H

ot 3 (S i (it & 3 LS (395" slales
(S Lgl) ) slodsS (Al 3) b olyen (ol 558
5o cpyieS g uskiigw oghsl 9 (woinfg ] ebgegdgm
opm > 4 STV USs) ael sy aals jles 4 bgyye
csS 5 o=l Ol 380 Sl )l e gl ) slaagS
Oied 5D g1 I gxe i b )l VS Lol s samliie

= ooy sls g9, (Gendy et al., 2012) o, San ¢ A5

boolyon (3059808 g gy () 395 €95 93 Olojem 38

LSD (%5)= 2.79 —

Control Vermicompost

Manure

Organic fertilizer

(#Ugogans P g ySLgi I A ¢ pualigus bl BB) commwgyS (50 2 I g (ohumntj B35S B pure 53l - JSS
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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