(40blcd 93) Ol e ) S SR 4 4
) 1148 ksl § sla J 9l 0k cuiis Mo
Lo o Q-1 1Y rdomio ol
http://dx.doi.org/10.22077/jsr.2019.2767.1112

()

o

5 o5 s aslis g yole 4y (339 9 Sl ouldS Jo (umw § (SB39T < yg1 9ol iy 3 ]
T ol adkio yo (Crocus sativus L.) ol yae s g puss a9

Tool3 59 (b < 590 (s> g0 crne T (gl Ld e e G0y ailud
Olnl gl ol jd (65999355 g pole 9l (Lwlid IS (gomeils )
Ol el olKesls Sbls Mol § el 05,5 Lozils -Y
Ol Rl OIS pe S oliils el 0,5 Losls Y
balouchi@yu.ac.ir :Jgiuws odic os*

QALY by dy gy AN[F/+Y bl yo gyl

PRV

(o990l B 090598 slosd T (omyp solite 4 GBg%s cnl ol Bl (2351 9 (659l WY gazmo (3 etes 31 (S 0ol 5iE
a5 o Sdes g gl e Ay (o5 s Sll p gyole 4y (139 9 (1325950 9 ¥ He)k Clid) () 3o o)1
Glslesd ol 2l AYAP-AY (ely) Jlo 50 Zoml ddlin 50 S5 aw jo (Solad Jolf bSsl zyb JB jo 5951 O )90
S hae B0 9 YO+ (o GCBLE b ¢ yg9 gm0l o3 b sl (0,5 V=F) 295 5 (0,5 V/1e-)) S5 slaaiy Jols (g loj]
o5 Olio als a5 ol (Lid s .widg ¥ 59,k wliuwsd g (Jawgo yugposl) 132 595w 3 3155 395 9y (umsj 095 ol 9 il 50
Wy olaws g ledid () 095 Lol it )5 51,8 (6,358 Al (y)39 ) AR (339 9 (S9ered ey IS Sre wil ca ol he 4y
@y 5550 slaais (39 9 Sm yid p o8 e YO+ Cllé b Jgoygh Sigonly cudls g o Sre il U5 Sis (39 9 5350
g olaxi g 5 liml ads cpoemon 010 o li8l vl b auslio 10 0o 0 Y8 1) pap 9 IS CSCLS (439 9 duoyd YV g Ve iy
A S i (S ) 39S B pan .8l Sl (5,10 Sro joky Ko sbadls 4 Cawd 1553 550k saaky i eoliwl b (g S
GrE Gdy )0 (59) 9 yimd polic .al (55530 Saly (yjg 9 Slaxi 13 o T A (G903 B 9 IV a8l Caely 395 B pao pue
1) ool pare ol 13259500 (S 3 995 9 ot ymgiael Jo3ie 9, b aS o 50 1l (hal38l 12,9500 395 0,2)8 18l i Lo
Sy g () 055 £95 93 32 i 10 05 o YO CAE b o3 ygrgiol o3 0yl U5 50 010 i l38) il 1090 aBlis &) o

ol Cdo g B ouls (g 0 Il Wlawo sos (0,5 V1Y) Sy

T3239500 ¥ 59,5l ol () 00sS il (S g 1 gOlS (slR051g


mailto:balouchi@yu.ac.ir
mailto:balouchi@yu.ac.ir

WA Ol 5 5le ed sl opleds ‘r-li-ﬁv\le-cb‘,icj Sl iags 4 i Ve

Wb gad) Jad bje pelie in Ol oy )
YL 059 b sleas ool sl (Koocheki et al., 2014)
Sl 5 adg g (2lie el sl s 4
1 Gban ddy; Llade i S oole Wyl peud
Renau-) oS o ody S5 sloas b awslic
(Morta et al., 2012

a8 S ploxl (e okS 4 (59, o Glid i
iz 5 005 ke sbban (s ialidl b bl e
loas (s oialidl b olpen 4y slaws aal5dl g5, Sl
Ut xS a B e 4 el 485 50
O e U5 Rl 5 Leasy (59 5 Sl Rl (sl
Lol 5952 S )

et (slagygeysn 5l (o rymateel Loih (5090
Girb 3l a8 Col oS i 05,5 5l (BLS 0L oaiS
9 b ale fSis So o0 Sl plesl cdle ials
wy So Sl GreSsiee Sl S 0 0
«(Tavakoli et al., 2012b) s4s o 35 (Sl sloails>
\JEPSSPPRRNRVE SR [+ IRSRUE JUTUNN FCEN B U
ol Glaailez ol slass 5929 9> o)l i 6),.);[;
e g 09l SeS 60 by Wy 4 e
G sbaay s Gl lp @l Slse e ol
S , (Tavakoli et al., 2013a) cwl 9,5 &l
Sl Qo) Ae B VP sga olS Cpl oS (6055 5L
Ole aboz 5l S 4 bgyjpe slopiio 4 J5 0 Sles
el g (S 39,0 olatul BB yals ( JT eole
(Temperini et al., 2009) col atusly Jobs

Fone Olge Dd (I Cel ol )95 (Sm jen
Ahmadl et ) Q}“’gf )AAAAS 0)45 LY 9 ML\) “«S59) aisle
5 wlé sole 5,5 wals b olen wls @l 2016
) Szo5 6750 slean 0 55 9,50 GosS Bran
Sk gg 90 ol Vel s 55 ols sl
Bgsle g0 5l eslinul b a5 wil e Slind oasS >
OlaS 5 e el jblidal 5 JT slosenl mi s
ol (sl O b ol B ez o 5 Jslmal (50,008
d i il (Khanlo et al., 2009) o585 o
) S5 5l oolainl a0 550 sloan lawgs

doddlo
Oldes wsTs S izl ead APl &gS AD G o
losss usal ;I Crocus sativus L. e oU L 255
w8l e (e 0aiS g (0S5 Olpl Sl 1093
Olrl 5o Gl olie; 5l weys ATV Wl @S5 ok o
oLS S mhaw (Douglas et al., 2014) s5i o oJg
oS 39y S Ve Ao e ALYAP Jlo ol e olhae)
(A ool s slaglnl a4 GlSa e VoY Sl i
GESe YVO iy @) oboS ol 5 (25 5 52,
oolasl (LS VYA 5 LSa e 10 LSe e AF
plie ol ie) souSadss sba,eiS s ,o olpl cusls
0,18 &bl adgy i g S 5 e Sl 5l sy
3 olyas; oS o ,Sles e (Ahmadi et al., 2018)
Ol Dl oaiSadgs slayeaS plo b aslie 5o ()
Jlo 0 olnl jo olaes o Slae lawgie a5 5,6k 4 ol
5955 50 Lol il S ,o p,SlS VY conS ol
S 3 6,5 elS F-5 ol Jlo 4o o, Sles augie Liloul
a3l sslatal ol oo 1) 5 ,Shee Gial33l e a5 el
Sadeghi ) couls b o ;928 ol j0 ,& lore a i yo
(etal., 2010

Sazme SAS Goyb Sl s glide; olS Jus i
Slyies JS oS 1 wleioe ot |y a¥lo 00l8 cud b
g ead ol Sp fagy 5l G g an Sle 5l
,» (Rasooli et al., 2014) 5, o 0y 4 (L3 p33
3 peyas (25 Gl g (e slaan (s Bl
Mashayekh et al., ) s s 5554 cosbius abal, Jgl Jlo
Ay drwg Gl Ty g pnw slas culs (2006
Cog Sl Golone s 0y90 Rl sy g s,
i golamdl b clls G oye0 Jsb pals 5 coiS
(Cavusoglu & Erkel, 2005) 545 0 Jgame

2 oley ok Sl 4 axg b e (55 Gl
40 0 S99 6‘0100 J‘}A )I RAY )l o JLM: U"J?‘
(Rasooli et al.,, cwl Sl jlaw S oo oolatul
Al y 0 an o,Sles g Sl i (2014
aS Cowl odel Cewsts Y 59 b g0l slaan cwls

S j g 0,90 Lg‘d.u‘ BN ‘5:‘.)& )AaL.C prevae OPS



\~\...§hu&uﬂ§)>b@0533Qwaw&&ﬁjdubﬁcd)}i}‘:ﬂ'\l}i}g;\:Qb&ijg\.la;q

o 53l syl iy SBam il (en )

¥ 9ok Sland) (s sloogS 005 g gl Josh

S 5 o5 Slao p gole glhan 59 9 (1555
el Olyie ol a8 ol Jlo )0 pogas 4 olyae an

g, g olge

JU slaSol zyb B o eSOy 4 Glales]
TV 5 a0 Vo) goml ot Jlodb 5o 1S5 an b Solas
(55 Jsb 4855 13 5 4,0 0 5 o e 4
Silojl o lele s alal VYAV el Jlo o
Berg YO« 00) mhw 4w o u-’)?ﬁ-'-*-"—‘ Jm Jels
035 ) ghw e 50 (Fuw 355 (I 50 p S e
6ol 4t (359 5 (V 595k Dlawd 0,5 5 15,5800 0 )8
O polaied gy (a5 VNV g V-F) mhaw g0 5o
bl 513 eyi0 S bt 5 (S 5d Sloogas
254 ragle Y Gae 5l SL dged L]
A o3l pey 4 5L 050 slengS Jlade ) mbs ulul
() Jso2)

Table 1. Physical and chemical traits of farm soil
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Table 2. Analysis of variance of the effect of corm size, benzyl aminopurine and bio-fertilizer application
on quantitative traits of saffron corm
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Ol yods 29l 0 ‘ . SS 39 03 H SUS 39 ’u)j
S.0.vV ) S0 Sy sy IS oy S awls 5
df Number of  Mean weight Dried weiaht Dried Dried weiaht Dried
daughter of daughter Welg weight of g weight of
of stigma of style
corms corms stamen flower
)l’g . 2 0.078m™ 0.138m 1.28* 8.17"m™ 3.89m 0.0049"
Replication
opsiee] e 2 10.41" 0.547° 311" 276" 7.10™ 0.11"
Benzyl aminopurine (A)
R ied 2 2.61° 0.319™ 27418 1.62" 1.25" 0.033*
Biofertilizer (B)
09 1 18.13" 0.019™ 2.00° 358" 1.43"™ 0.12™
Corm weight (W)
AxB 4 0.121"s 0.179m 1.32m 7.42™ 5.56" 0.00092"
BxW 2 0.974ms 0.909* 3.51m 3.13m 1.30m™ 0.0048 "
AxW 2 1.13m 0.173"m 1.61"m 141 8.69 M 0.0017ms
AxBxW 4 148" 0.157m 3.57™ 6.38" 3.24m 0.0043ms
EUb 34 0.601 0.210 0.00000033 0.00000039 8.70 0.011
rror
(M)é)cvf;; 3 p2 13.28 29.67 16.48 17.92 23.91 12.83
0,

Ao oo i ) ey i 9 S el e )0 ()l S g (60 S pus S 5 4y g s NS
ns, ** and *: indicate no significant and significant differences at 1% and 5% probability levels, respectively.

wlsl Y Jguo
Table 2. Continued
Olry yo (uSSleo
&l i @il e Mean of squares
SOV @O e clile Ao clile i eeely clle ay gy cdile ahy ool il
df P concentration N concentration K concentration  Zn concentration  Fe concentration
of corm of corm of corm of corm of corm
)!'SJ . 2 0.0029" 0.175" 0.013m 0.021ns 0.012™
Replication
BAP) ()52 5hrel J2 5
Benzyl aminopurine 2 00009”5 0573ns 0472** 0017ns 0003ns
(BAP)
B) (s 05 2 0.295™ 0.171m 0.298" 0.035" 0.113"
Biofertilizer (B)
© M 039 1 0.0012m 0.564" 0.690™ 0.002"s 0.00092"
Corm weight (C)
BAPxB 4 0.011m 0.290" 0.066" 0.014"s 0.007"
Bx C 2 0.007 s 0.391" 0.087"s 0.003Ms 0.00046
BAPx C 2 0.0004" 0.996* 0.010m 0.003" 0.0038"
Bx BAPxC 4 0.0049m 0.220" 0.364* 0.002"s 0.0014"s
= 34 0.0051 0.319 0.045 0.007 0.0020
Error
(30)3) Sledd e 2 5.44 18.74 6.33 18.29 8123
CV (%)

Ao o i |y s o iy o S Jleil a5 (gl pixe g (55l e pas T i 4y g i NS
ns, ** and *: indicate no significant and significant differences at 1% an o probability levels, respectively.
** and *: indicat gnificant and significant diff t 1% and 5% probability level pectively
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Table 3. Mean comparisons foe the effect of different concentrations of benzyl aminopurine on the
guantitative traits of saffron corm

Sl B3 G0 &g dlaxy

gl iy N 24 039 busgio S5 o5 &39 bwgio J5 s 039
R R ] ) Gy gloasy  SPL A
Benzyl (p5 k) S mzn (S . Number of ) .

L yl - . . . Mean weight Dried weight
aminopurine Dried Dried weight of ~ Dried weight of daughter daughter of Elower
gl weight of stamen (mg) of stigma (mg) corm (g) corms from (mg)

' style (mg) main corms

0 1.0 3.1° 3.0° 1.40° 5.06¢ 22.5°P
250 142 3.9a 3.82 1.742 6.572 2742
500 1.2° 35® 3.62 1502 5.89° 26.0@

Al ge s s gy Jleil g ;0 LSD (g03T ol ol ime MBS pae saimoylis aulive gy ygiw o ,0%
*In each column similar letters showed no significant difference based on LSD test at %5 probability level.
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Table 4. Comparison of the effect of corm weight on quantitative traits of daughter corms and flower yield
of saffron corm

a9 39 aols i (39 Sid 59 bawgio DS s 39 au g2 3l s ady olaay LS SERNT

() (p5 k) (p S ) o2 2 (p5 ko) sl (p5 ko)
Corm Dried weight of Dry weight of Dried weight of Number of daughter Dried weight of
weight (g) style (mg) stamen (mg) stigma (mg) corms from main corms flower (mg)
7.1-10 1.4 3.82 3.7 6.422 26.82
4-7 1.1° 3.2 3.3 5.26° 23.9°

Al oo doyd gy Jloil o 43 LSD (903 bl ol cme NS pae soims Lis aslie gy jlod o j0u
*In each treatment similar letters showed no significant difference based on LSD test at %5 level.
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Table 5. Mean comparisons of the effect of biofertilizer on flower dried weight, number of daughter corms
and P and Zn concentrations of saffron corm

_ . 3l 6y Ao dlasy e oea. .
peSkn) gy cdate RIS I S s

) 095 (p5 2 o5 o) yhuwd Clile (5 $le o (055 o)
i ili i - . Number of . .
Bio-fertilizer P concentration P (mg.g™%) 7Zn concentration daughter corms Dried weight of
-1
(mg.g~) from main corms flower (mg)
sald 0.495 b 0.186° 5.41° 23.9°
Control
Phosphate 1.12@ 0.215 ab 6.132 26.62
Barvar2
l}“’s*f’ 0.559° 0.2642 5.982 2552
mycorrhiza

Al e 2o s iy Jleil o 45 LSD (g03] ulasl s lo e NS pae saimsylis alie By, e o o
*In each treatment similar letters showed no significant difference based on LSD test at 5 % probability level.



Voou.gla e ls (g ol ay 05 5 Dlews aA.:SJ:— ) 6"“’){‘@)%}%‘—";}1}:{;‘ :Q\)&“‘JW@\P}H

S oo e | dn slaglo o,Skee Jubos S j90 4 55
an olgs 5l e olyae; J5 (Tavakoli et al., 2012b)
ot a8 pB3 5l g oad pall oS g Sl e g
JSis Byo eits  olile OMarul Galply 0y 00
Kafi etal., ) oo anlys ST sl Jlo sl do> slaas
Sl d ctaly o, al>ye olyae; o aS el 5l (2002
Loasl asls o,Slee 5 2S5 5 (5550 i wilgs o
St oole algi 5 Sy el g yole any ojlail il
Sy 4y emie g a8l GialEl 0l ojs0 by (lyke;
oy Jad bl o i g 55,0 e slean
sll o S,k 5l (Koocheki et al., 2014) 54 o
Slean plo 5l (ol an g ady, Jolo b ()5 Jlo
ol Sy Fagid g ol an Shgime Jil b
@ e OBl 155 lean Ll Gl o wsdige
1S s dsb el @pd i Gregd Slse
o2 1) ada; ()9 g Sl S 09 g Slasi L] S0
iz ; slaoss (Alipoor et al., 2016) w41 o
ol 45 S s Sgegs 4ty dawg ) S 5l Same olis

Sl 00 ‘5).\.>b LSLKML.J 0)5 (J‘“‘)'B‘ o ).c‘

2.50

2.00

1.50 -

1.00 -

(p55) G583 &2 0)9
(Weight of cormlet (g

0.50 -

S50 sl b9 g
Al 0aiiS pdats 8,5 a8 sle las il sl 4 s
5 sty 055 0 )l5 iSe g ymsieel sk oolS
sladis (59 bawgte p doyo gy Jletol gl )3 an (3
ools Kl aunlin (Y Jguz) 09 o gme 550
Yoo clle b cpypeiel i opl5 aS sl las
D35 by hoys VE Sl el 2 s 05
chale b as Jb jo b sels 4 cand 50 gy
slad plas ) gyl gme Sglas 2 jo 6,5 e O
sogs Gl ol gl @l e (Y Jgo)
@ Cand Sy a9 (G)sSee 5 ¥ o)l Slawd) (i
i 4 (S>eS A 0,15 5 065 5l colazul pae) wall
san Gj9 hwsie ooy TV 5 08 (il el
KON IRERPICER

5 ol 3 slean (55 2 SR Jelse 51 (S
Jole 5o olS ad; oS las 0 )5 5 255 sleas
@bt 9 Gialyr QUly GRlBl el ab) 4l
g_;d.‘> 0,99 J}.’o M) k)’“’)““f U"‘ Ao 3o as ‘MWLSQ
ok-f & o‘s»'s 4 a5 Ngd oo (A0 sb@ 039 ui‘u..‘}S‘
oz odd oy Gladn 5 Wedoe wgmo pgd Jlu )

Olee 4 as cwl play SB3

BYN-V (29 oobe 4 03
YEY (5 6,0l an o3

395 g

No fertilizer

| Phosphate Barvar2 |

T)gjbub.«d |;J)554Lo

Mycorrhiza |

olre) @550 Ga (159 buwgio sl 550l 49 (39 9 () BOeS Jilio FT (Sl dunlio ) S
Fig. 1. Mean comparisons for the interaction of bio-fertilizers and maternal corm weight for daughter

corm weight of saffron
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Abstract

Saffron is one of the most important crops and medicinal plants in Iran. The research was accomplished
in order to investigate the effects of Benzyl aminopurine hormone, bio-fertilizers (Phosphate Barvar 2 and
mycorrhiza) and mother corm weights on quantitative indices of saffron such as daughter corms and
flowers yield as factorial layout based on a randomized complete block design with three replications in
Yasouj region. Experimental treatments consisted of large (7.1-10 g) and small (4-7 g) mother corms,
priming with benzyl aminopurine at three concentrations of 0, 250 and 500 mg.I"* and three levels of
biofertilizer (control, mycorrhiza (Glomus mosseae) and fertilizer, Phosphate Barvar 2). The results
showed that all quantitative traits of daughter corm were significantly affected by hormonal priming and
mother corm weight (except for daughter corm weight); but biofertilizer had only significant effect on
daughter corm number and flower dried weight. Hormonal priming at concentration of 250 mg.I"* was
increased the number and weight of daughter corms up to 30 and 27%, respectively, and dried weight of
stigma and stamen up to 26% compared to control. Also, all flower components and number of daughter
corms were significantly increased by using larger mother corms than small size. The use of biofertilizers
was enhanced daughter corm number and weight up to 13 and 59% compared to control, respectively.
Phosphorus and zinc concentrations in daughter corms was increased only under the influence of
mycorrhiza symbiosis. Whereas, with the use of benzyl aminopurine and mycorrhiza symbiosis, the iron
concentration was increased twice as much as the control. Generally, the highest value for most traits was
observed for 250 mg.I* application of benzyl aminopurine, biofertilizers and larger mother corms (7.1-10

9)-
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