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Table 1- Physical and chemical criteria of soil (0-25 cm) and cow manure
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il 2] S TS RN ST Eda Bl wda BB el
Text ’ & E"C C Total N Available P Available K
exture 7 % mg.kg™ mg.kg™
T (%) (mokg?) (mokg?)
. P g 2.78 0.25 0.06 12 215
Soil Silty loam
95 35 - 7.68 6.2 223 1.2 0.57 % 2.8%

Cow manure
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Table 2- Analysis of variance (mean of squares) for the effect of different fertilizers on the flower and corm yield of saffron

(first year)
a0
Oy g i "” J5 55 5, Shes AYS Sid 5 Slos VS 55 3,Shos JS slas iy 3,Slos
SHOAY) ‘ng’ Flower fresh yield Stigma dry yield Stigma fresh yield ~ Number of flowers Corm yield
(Replication) ,|,$s 3 11201 0.766 32.74 107963 0.000090
(Treatment) ,los 9 12324 2.96" 124.42" 192714 0.0001™
(Error) las 27 2039 0.232 4.72 6797 0.0001

Too 90 Jleinl o )3 )y dme g 45 dxe pmé iy s s g NS
ns, *, and **: No significant, significant at 5 and 1% probability, respectively.
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Table 3- Mean comparisons for the effect of different fertilizers on the flower and corm yield of saffron (first year)

J5 5 5 Sdos AW s 3 Slos AV 5 3, Shos &iyo yo > J5 dlass
Lo Flower fre_szh yield Stigma dr%/ yield  stigma fresh yield Flower nuzmber
Treatments @m) (g-m™) (g.m?) per m
S5 ) Lo ,3
Suitleagh 3 e s 1715 3.6 16.90 616.66
(Bioumik seed inoculation)
Bioumik seed Lol b als yo S+ Jbo Hdu
. ) el oo S vidle 250 2 16.20 740.33
(inoculation+ one time irrigation
Bioumik seed ) b as o Sot Jbo
. ) isblulslone oo St o 3 346 2 4.83 857.33
(inoculation+foliar application
Bioumik seed ) sl Jgloe + g5kl + Jbo L4
inoculation+foliar application + one time 330 3.6 155 741
(irrigation
(one time irrigation) (¢,ll b al> 0 3325 3.16 16 745
(Foliar application) s Jgloe al> e S 3335 3.73 17.60 787.33
(Chemical fertilizer) lews 35 334 3.16 7.35 83
(Cow manure) .l 555 300.5 2.10 18.33 809
Chemical fertilizer+cow ) lews + o>
it 312 415 23.20 666.33
(manure
(Control) sals 334 3.80 9.65 620
LSD (5%) 52.1 0.55 2.50 95.20
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Table 4- Analysis of variance (mean of squares) for the effect of different fertilizers on the flower and corm yield of saffron

(Second year)
Ol g J55o,Sles AW Sis d,Sles A 5 3,Shes JS slax &y 3,Slos
S.0V Flower fresh yield  Stigma dry yield Stigma fresh yield Number of flowers Corm yield
Replication ,|,$s 3 91258 16.05 341.36 93998 0.0094
Treatment s 9 9460 * 6.10 ™ 63.57 73319 7 469 7
Error s 27 3813 0.70 15.15 3494 0.004

TN 90 sl oy s me oy 4 s g
*and **: significant at 5 and 1% probability, respectively.
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Table 5- Mean comparisons for the effect of different fertilizers on the flower and corm yield of saffron (Second year)

» 3,5es Sid 5. ) s > J5 dlaxs .
Js 2 A 5 5, Sdos & &y 3 ,Slos
Treatments B lo Elower ) Stigma fre§h Flower Corm yl_eld
7 fresh yield Stigma dr¥ yield (g.m?) number per (Kg.m?)
(g.m?) yield (g.m™) m2
(Bioumik seed inoculation) 5¢4m46 358" Jlo ,d 380 4 20.25 9175 14.07
Bioumik seed ) s,lol b al> o 6 + b,
. . )i T _J = 400 5 24 925 13.50
(inoculation+one time irrigation
Bioumik seed ) b as e Kot Jbo
) Jerdlulylone oo St o 407 5.37 245 930 1325
(inoculation+foliar application
Bioumik seed ) sbJglowe + s 5lol + Jbo Hb
inoculation+foliar application + one time 406.5 6.12 28 1080 12.78
(irrigation
(one time irrigation) (¢,Ll b al> o 392.5 4.3 235 875 12.70
(Foliar application) s Jsloe al> e 3875 4.37 23.25 877.25 12.50
(Chemical fertilizer) _lous 545 375 4.5 2250 880 12.50
(Cow manure) sl 545 300 3.87 225 700 12.05
Chemical fertilizer+cow ) lews + > >
) ighos i 258 425 6.62 31.25 1028 12.02
(manure
(Control) sals 275 2.25 16.50 625 10.
LSD (5%) 71.3 0.97 4.5 68.25 0.07




AV o3 50 S5l guigili 395 B man 4 (CTOCUS SatIVUS L.) 4l yie j ais g J5 o ySlos iaSTg

Opope 03,5 Glyte s )3 3, Slas (il 4 oxie Al e
Slyie olyae) 2,des (Rl es Suiglgn sla3gS 3
a9 odd (plond LadgS Byae pohaw ialS 4 e
255 )18 odlisel 350 bl (sl aamlio ciSule lyis
Sid g ald oo end Jlosl sla o oolod )
S oS cdly LT3l gl o Coms 4 pg> Sl 55 AN
VA L (b gl dlsyo o oyl les > Gal3él
aS adine o, Sideh (D Jgds) Ad odalie 58l Loy
Sloaysie o olyde; J5 3o Slyuss jl aoyy A BHF
03lisl L5y odle fpee dler 1 S5 4y bgy e
Koocheki et ) cowl aiuly (Jobs oy 5 (Sdxe (59,00
59y 31 0l &S dus e 515 4y U5 em 4y, (al., 2011
polis pudius il 4 oo glidej laa 3,8 Jbo )h
malawly 4 dadgS 9l ()b 5l 09 (o S lae 3 oli
L 5ot g wilind (olis polie gilalay ()5 plojen
iy dzyp Gl 8l dy e olS gelaly 4 gl Clx
135 (oo (Ban sladgS ST ials g Jgarme 5)Sles
4 LedgS gl Gpae Jd e 4 (Omidi et al., 2009)
olS A3 2900 2 09Me Wlgie olS 5L 3)90 (ME @it i
2l 6355l (oL 4 U pliend sladgS glgil las

JS olass
St s 48 31 olis adlls 390 i Sk aylio
S0l & Cond (5200 VY al3l b 3L Jolre ()bl Lo
oldy jlawd cpl &5 gy pgd Jlo > 5 dlawd op 3V (gl
20 Jorz) el olondim (ol 355 Jlosi b (o)1 (e
Maleki ) (535l e g Slals Slo lwly pod
35U ),y L (Farahani & Aghighi Shahverdi, 2015

g oS 3y Sdos p ] O L anslio 3 oyl 35 il > )8

Jbo O 52 9 (i e g b oS sl (pl o oliel
Sl g (2l polie Gl aals jslaie 4 0ged (p 5 ool
=3l31 dlaly 4y Baas dsS il iied W3S s lylS
Sl 358 86 (gop90 i polie 2m 5 g Ll (sl
(Omidi et al., 2009) xas o

sbooged 4ol (L ppizmen (ke dumlie b
S Ly bgles o Jlojds 5l ool S50gmasils 365 L6 pmo Cilis
2S5 5508 kes o)l ime glds (il slme 5 (sl
2 stsdle 25U Cl oged ) plos 5 bl pg> Lo
(B Jga) sl awaly JLis & glhaej S5 55 5, Sas ol 38l
po> Jlo > 5 J5 3 Sdes dajlons (ooled )3 ol o > 4

sl Gl 2oV YY BY e gl Sl o &

NS 3 jSlac
25 08bes ialjl 4 oo (365 slajlog (ooleT B e

3y L sy jJUT s sl jlow 4 Cms NS iS4
— 355 ot 4 bgiye sy o Gl (i oS
o> MgV (Ll 4 poxie 5 4 oS g (pleendd
o=l aS s wald Hles 4 Cowd AW Sis g 50, Slas
e s lome )l Jlosi Jlas b o foisine gl o
(stleond 355 plg By oy oo Jlad 4 (B Jgia) ol Las
oL 3L 2)90 2l polie el ogMle S0uSo b (ob
245 0ad SB olend § (S5 Slaogad d900 4 e
b Al y e |y A IMS >y Sl (iol5 8l el
sesle Lwly e y> . (Mohammadi Aria et al., 2010)
L (Alipoor Miandehi et al., 2014) -,lSoa ¢ 235k
935 Shas 1y pliard g () (o> Slo3gS 3L adllas

9 ol (sdsS Byuao o5 aiily flo lyae; 5, Slos slinl

oLS 5L 3y90 (238 polie 0)5] wald dlawly 4 ol



1Y 5l doslods A ol (ol pic) y0ld g ceelyj an s AY

g olaay a8 wisly LS o8 b e )0 lyas (g0 sladl
rolie (Sp a6 cov ke g5 gty JS (g
(Hosseini et al., 2004) > .5 5 )l,8 9,500
L —ings 5 (Omidi et al., 2009) -, San 5 (gl
pel plaej colyj )3 ) 5 (ol ldsS (65584
bne 38U e 4 3y p $ari 295 g5 45 W28
Elsl ol S Sl p Sjslan sloagS el anils
a5 B b o dupd Golite Blial gly S ke lygsge
by Sy Jalge g s Sl (a5l g LB o 5L
wsl i B JSs a1y lié jolis glupnl s g olS
S alg e 5l eslawl 8,k 51 (Armak et al., 2017) sl
S J36 Ly (5955 Jols olyis oy kol b sl
Ay eiodgn (sadgS dbml jslate 4 (Glulay (gouis
sl SYsmame Mg )3 (29563955 Gloily ialj8l
Cuietal, ) cowl oas Ladgs s o)LS sg 0 &b
Spao sl Jlojds (b9 jl ekl & s oo e, (2006
Laaty b ol it bls)l sabanly & So5gngil (sladgs
a0 el ash Lad s oy Sloe ioli8l (g Wb
a5 J5 5 2,Sles o8 o ol pg Sl > Clio il

(8 Jote) €855 )8 Lialejl 2)90 syl y3b s

S o jSlac
9 35 2y Sas ;o () cxe Cyao 4 DS lgil B pas
() JSs) cuslis sl Al Szs

Cood b a olyae s 5 ol oS asdhy lo olyee; aS
gLy 48 (coo0 an b S )8 o Jlasl clajlog b
o=l sdalidne Jgeme NS 5 NSl Lo e (63b5
2 5 sloas SVl U5 & 1y lis ol Lo o Simgy

W s ol yolie anlyd g ule,

GAd a3 Slas
Byas 45 0 L adllas 3)50 Slaw uibyly 450
P> Jlo 3 (555 a3 )Sdos p gyl gne poboe L3S el
lossd (o> sodgS elgl S gpsbo 4 (Fgaz) sl 5L
Alailys oS jL 3)90 (A8 polie (13905 wal S L 9L
(0 Jgaz) 1555 pldej slmasy 5, Slos iul3- 8l sl
2 2l d Comd guoy ¥V Lili8l b an o )Sles oy yiidon
ol Jo 50 opl el Cand 4 So59dgmgb 358 Jloydy Hlos
L pliond 395 Byae adlllae )50 (slajlos (g > &S
Blas gl sals 4 caws au > Sles (o> Ve il
(hiss J5 a4 byoye Olae BN 390 3o (038l
2y Shos y (63bj cuta 3B LBb sl )l Jlojds jloss
S (b gl & sy o Hlai ol L ol jde ) 4
oly 45 1z el aralys a3 Shee (o3 b pae
masy 3y sy olS (sl 5l 2y9e ol polie Lla Lol
SIS 53 dcdyy 035 i )b 5 jdin iy o
425 3l oy p b LRy Lsly Gmed )3 355 (o0 plosl
)5 g bagy A 2 $Se g pl B o5 polis Sy

(P JUw) oyl yhe 5 &by 9 J5 2 S o iliseo (5395 1 (Dlrypo (uilie) il slg 41525 -1 Jgu
Table 6- Analysis of variance (mean of squares) for the effect of different fertilizers on the flower and corm yield of saffron
(Third year)

O gt o g J5 5 o ,Sdes A s 5 Slos AW )5 5 Slos J5 slaxi &9 5 Slos
S.0.v Flower fresh yield  Stigma dry yield  Stigma fresh yield Number of flowers Corm yield
(Replication) ,,$5 3 320470 77.78 2911.83 1223525 168
(Treatment) s 9 34460 ™ 2216 366.66 439641 ™ 1334 ™
(Error) s 27 16173 2.97 69.65 97812 168.1

oo g0 Jlen] e j3 )b dme 5 4> dre pf i) 4y sk g% NS
ns, *, and **: No significant, significant at 5 and 1% probability, respectively.
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Figure 1- Mean comparisons for the effect of different fertilizers on the stigma fresh and dry weight (Third year).

B=_b ,d, 1=l , F= (il Jglone, CF= plaws 355, CM=(55l8 55, C=uals.
B=Bioumik seed inoculation, Irrigation=I, Foliar application= F, Chemical fertilizer = CF, Cow manure= CM and Control=C.
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Figure 2- Mean comparisons for the effect of different fertilizers on the total stigma dry weight In three years.
B=Jle ydy, 1=l s F= il sloxe, CF= s 555, CM= 445 555, C=ualis.
B=Bioumik seed inoculation, Irrigation=I, Foliar application= F, Chemical fertilizer = CF, Cow manure= CM and Control=C.
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Figure 3- Mean comparisons for the effect of different fertilizers on the number of flowers (Third year).

B=ll )i, 1=, F= b sk, CF=lass 355, CM= 4olS 555, C=uals.

B=Bioumik seed inoculation, Irrigation=I, Foliar application= F, Chemical fertilizer = CF, Cow manure= CM and Control=C.
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Figure 4- Mean comparisons for the effect of different fertilizers on the total number of flowers in three years.

B=Jb ,&, 1= W1, F= ob gk, CF= slews 345, CM=(g48 545, C=uali.

B=Bioumik seed inoculation, Irrigation=I, Foliar application= F, Chemical fertilizer = CF, Cow manure= CM and Control=C.
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Abstract

An experiment was conducted in Shadmehr region as randomized complete block design with 10
treatments with four replication during two years (2014-2015 and 1015-2016) in order to evaluate the
response of flower and corm yield of saffron to nanobiologic fertilizer application methods in comparison to
cow manure and chemical fertilizer. The treatments were 1. Corm inoculation with nanobiofertilizer
(Bioumik product of Biozar Company), 2. Corm inoculation+use in irrigation water, 3. Corm inoculation+
foliar application 4. Corm inoculation+ foliar application+use in irrigation water, 5. In irrigation water, 6.
Foliar application 7. Use of chemical fertilizer (Urea, Ammonium phosphate and Potassium sulphate) 8. Use
of cow manure 9. Use of chemical fertilizer +Use of cow manure and 10. Control. The traits studied were
corm dry yield, flower dry yield, stigma dry, and fresh yield and flower number. Based on the results of the
third year, the highest stigma dry yield (about 14 kg.ha™) and flower number were achieved in Corm
inoculation+ foliar application+use in irrigation water treatment (by 176 % increase in comparison to control)
and the highest corm yield was seen in corm inoculation treatment (by 41 more than control). The results
show that the best method for corm improvement was corm inoculation with nanobiofertilizer and for flower
improvement it is recommend to use corm inoculation+ foliar application+use in irrigation water.

Keywords: Corm inoculation, Corm yield, Flower yield, Foliar application.
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