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N3 -Fy %6Xx#XB/,3  #7 1%( % 'k& /( 'Z $%Crocus sativud..) # 7
(Amirshekari et al., 2007; Koocheki et mP! A4 /(Gresta et al.,, 2008) %K3I- A
Y Q'!'# 3 $ /'3rd al., 2007) \ 3 A #, 3 #- # 3 H
[1 g 84 :-X 2' %,3M  'A (Sepaskhah and Kamgar-Haghighi, 200D;
%(A a3 |1 N3 -X 93/ IA/ # 7 ®Moayedi Shahraki et al., 2010)
I3 | -:=X P #7116 mP! /830 1%W 03 5 ]-&( n%
KV %3 6 $/'3 %(A 4Y VR c8d $/''Y 3'4% #- T6
(Koocheki et al., 2007; Renau-Morata et al., - I\LS'T/3 '3 b'Y 1$
(Gresta et al.# 4% i- mP 32012) (Moayedi Shahraki et al., 2010; / - K A
=4% B B 1R 3A $ '3 2008) #'3 9%8l- A K%( /3 # Koocheki et al., 2013 b)
¥'3 %(A /I %3 84K 0A:-X/3)! $3m-P - S 'TI3#N %pA F( '3 H%M
9 AX- 83 3/-M %3 6 9Kafi et al., 2002; Gresta et al., 2008) \) #N
X% -Fy T! *0 4% 3 %7% ! K /8q i #7 '4 ("'A
6 $ /'3 %% K %(A 4 %3 M X-4A F #%!3 =%A 6 A - 6<r'6
(Behdani et al., 2006; Koocheki ét T-# 7 X-4A F#%'3= 6 A %A &&&3
/Y'A @l., 2011; Rezvani Moghaddam et al., 2013) K- A 6</'Y# K 9 /% HP
7% 6 3-%4% $ hV 71'S 2/3 =~ 6 A<K 9 # K sl ='-
- Y X% (Kizilkaya, 2008; Liu et al., 2010) 6 6 </'Y# K 9 #3 b- >
#- - H L #7 5- @3- e#-; = 6 A

(Moayedi Shahraki et al., 2010; Koocheki et al.,
93 %4% XkgN ' b3! 7 2011 a)

(Koocheki et al., 2013 & 4% Z' v'A J-
$13 K 84 :-X 2' M /3
"4 I3/Y'A Br'z4P '4 # 7 6
(Shiraniet' 16/4% |6 mP! U6 (N
-3 #7 (N $' 3 al, 2011)
93/YA "
- NJ- Y h$
$/'13 84 OA3-%4% (N $' 3
\ #7 K 84 93#7 6
9 /0(1 X $4%A/3:1 X% :- N

3 M 3

A% !'"
STI/3 "D "D * - N J-
A/ 3 VAK $UB3OPQ(R K-'

(Koul and Faroog, 3 #3N 6 A &XK

# X448 - 9982; Ebrahimzadeh et al., 1997)
K 3 s; K%-; '$# 3

t A 3 &3# <' /8q # 3N 6
-'$ @ 3# 7 -&(" /8qg /I K%-;
P - /13K%SWKa8 etal., 2002} 3 %
$33- / K% A 6 $/'3 KV
03 KV 84 - % K u3

(Gresta et al., 2008; Renau-Morata et al.,

< -

3H%WM, v'A 7# 84 J- 2012)

= $ /18 Y 7 " $ '3 %7%
93

3 $13rd w6 J-Ad N3

(Gresta et al., 2008;3 # 7 Y %7%

Kg [/ #N /3 /Y'ADRssiri Mahallati et al., 2007)

1- Triploid geophyte
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7, \'8% gef #& %\ '8% eC< -%4% A M%MWA / X

\ * K QWAAB hV\ <$ =% 3 6 H®WR < { 8% C bR
9'3:- N 1 Z N3 - NJ- ON Y /3

~%4%  -X% S %T'V6 J%%0A Y :%: B2 <\ GBIZ <N 4 x

A7Tmd< VA 3/4 L 'JI% U6 b3! =AX3\ %3 aX3_ <\

9 /k *Y #Ni- /| \) = "C ' = ¢ JAe ' <1/ 'c8d

C;D EQ9 FO$ *+* $1G*HI*J'K 0 B)5
Table 1- Physical and chemical properties of soilagd in experiment

rFY K3R 7,

3 '8% 3\ 8% 3\ 8% T <
( < = =T < = 3sl4- < Soil

(FY K3RH% K #& %
’ PN - (-3 U6 3

/-%

. 3 8%
Aaleea  Avalablep e OCE  EC@snh) P texure
(mg.kg")
196.12 6.79 008 044 1.01 12 8%
Silty-loam
$K t 3#X4$ - N Y * *
436 A  <S $q.K K 3 - 1%(Hd 3 L ' J% N Y
K OAK 84/3v3 $we =D * 03 3%S sl 9*4 "D 6"
- d6/j 84 A 84 1 q -] ]8T 3 H93 < | I
16 '$S'T/I3X% #7 Ij# 16 9 % 9 / L X%'83  J%3 /8% )
- N* ok J%1z4® \) /- < 7 = N $4%A 3 :%;
$we =D  6K- <13 33#xa3 B BOWAARBK 7 #& % %%
B 6 $/M13# 0k 6 $ N3/3v3 ST, bt < $ 7 \'8% geT
q, = G %3 GAB > $ \'8% eCHEXN #& % '\']- KI-A
9J%%0A B| Bb3 \ Z]-*0 BIYAG *4 L " $ S = bl <
SW6 X% - N Y\ * * x /3 hV = *Y<FYK3RH% ;#'3}3 U6X%( N
#3N6 A~ <#7 K 84 [3Vv3 9 6H% ; -%4% °
A%R3 q<S $ 4%R3 g, K =D 3 "D 6\ /4% #7 S %84
J%%ED 6 6 413 3 s: (Rezvani Moghaddam el alh3 ['3eCH A
3#8& % 'hV - /8q 9 \) 2013)

9
- N $  K%BWA /-X)A 'L! /3 3# X4$ X%$ \ '8% eC/B8q $<U S'T

SAS X \
7 3X%J% %9 7 MSTAT-C 91  Ka *P 9 \) I7 6 #3N %3N
T il *4q [1 J /1 1Z # N -%4% :c8 -: N/'"n%$ X% - N Y
9 7

K 84/ [%~A/3\}. N /,-M
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-W6 10 :-X 2" M #7 $ %8l K-' S'T/BE\ * * # 7
3\ * = /[ 'P/30 X $ < X%( NVA K B3O PQ(R#
16/ A K 84 K O0AJ- %3K I%Z #7 $K K-' S'T/3' b3! 13
\ %3# 3 $1N3 N% #7 L 3I%Z 3< 3 #'1/3\ * *
KWw( /3 J4 -X J-8*Y< N /3 9=/
M $/- M- %3 -Fy /6
- J%3M%Vv A93UG6 6 /13 A M9' N /
04 JO VA
X% J%MMW A#7 K 84 3 1IR3 E. 10" 00,
(Gresta et al., 2008; Kumar et al., E X P/3# 7 16/j 84 A K 84 K OA
2009) R 3 /13 K3M 292A WAI0
-3 -X - Ni- 3 9=*Y<
E. 195" o0, I"R*s* P % GDQ/B)5
Table 2- Analysis of variance (mean of squares) faraffron flower yield
S03 J%
- Mean of squares N /Y S %%IA b3 |
16/( ?4 /K 84 K 0/ df S0V
Dry stigma Fresh flower Flower
yield yield number
u's
1193.33 ** 16.13 * 31.50 * 2
Block
16991.10 ** 320.27 ** 933.94 ** 3 I3 ,
Mother corm size (S)
983.69 * 16.32 * 44.04 * 2 . bt
Fertilizer sources (F)
122.34 ns 1.17 ns 5.96 ns 6 SxF
126.75 2.42 6.71 22 16
Error 1
2664.38 ** 48.09 ** 115.01 ** 1 3
Harvest (H)
2641.28 ** 60.09 ** 185.72 ** 3 HxS
649.85 ** 11.29 ** 19.85* 2 HxF
49.04 ns 0.90 ns 3.55ns 6 HxSxF
86.89 1.32 3.56 24 16
Error 2
:T <S %%IAC
16.88 15.06 24.55 -
CV (%)
9.% Wh6 #3 T i, T ]- *4q[1 10 1$# Q%A3Zs ***

** * and ns are significant at 0.01 and 0.05 proby level and non-significant, respectively.
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$1'3J- M Y T K%( /13 'A KTq AK 84 0A \ *
' - P < 3U6 6 3\ GB # X%> 44# 3 $ /'3
X% K 9%3]-WA/3 ) - /# 3A o=* Y <'3 $iN * %3 10 P
9 \ *t 4<X- ¥3 N K %(A\ * *
$/13 N% K 84 0A \ * /| 3 -Fy T! W %6xK%( /3 'A\ >
* 4 10 'P/3\ %3 # 3 - X% $#3J- M - 'A% /3)!
Kw( /I3'A 84 $ J- 9=*Y<" N* J- 9Nassiri Mahallati et al., 2007)
3/ 3\ %3# 3 $/13H%MA $ u3 'A /13# =-X |/ E X
Az $ '3J9° AX- 6 $/'3 %A a3l :-X -\ '€ A /8T
(Gresta et! 3 63K %(A AJ%: - 'A Y 3 - - 9Koocheki et al., 2007) %
$/13 84 0A4l., 2008; Kumar et al.,, 2009)  $/!3 %('Ax > 4 <X- $ /13 K%BWA
=/ Ruw3 "'/ 6 * K %(A* * #-; F%-# 36

=T C q NK <6 $ /13J- KTq\

E. o0, ' B"K9 v, ! %! &() E@ RS* U@ B)5
Table 3- Mean comparisons of interaction effects ahother corm size and harvest on flower charactertgs of
saffron

16/(j 84 /K 84 K 0/ /'3
$H3 \  8%< H3 \ < b3 = 3<7 =\ <
Dry stigma yield ~ Fresh flower  Flower number Year (harvest)  Mother corm
(mg. m?) yield (g. m?) (no. m?) size ()
* *
0.00d 0.00f 0.00f*
First year #N 4 >
*
46.69 c 6.61d 10.78 d ! 4 and lower
Second year
* *
37.34c 472 e 7.67 e
First year GB
*
46.82 c 6.58 d 11.66d \ 41-8
Second year
* *
59.29 b 8.43¢c 14.89 ¢ i
First year 5
*
60.81 b 8.38 1433 ¢ ! 81-12
Second year
* *
99.97 a 14.07 a 24.22 a
First year %3
*
90.96 a 12.18 b 20.11 b ! More than 12
Second year
10 hj6 Tih[L J #NVTU 3U hq]-KR ¢ $ % WK $ 3 # $ *

934

* In each column and for each factor, means folld\g at least one letter in common are not sigaifity different at
5% probability level using Duncan's Multiple Rangst.
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/3T B B B A QWAAI3Z %4%' K/l ' S7T3 3 'b3! KIM 2
#7 16/ 84 J-A}3\ * [ P *o* 9=*Y<'3 10 X% :- N #7
"hV N% $H3 \ 8% gB*0< -%4% ' X% "3 - N Y
8* Y<N /3 84 K OA 10 :-X M $ 3/-M
6 3 -%4% $' 3 ¢ S2 | J ®8*Y< #7116 [/ 84 A
S A" U6 -%4% S%T'V6 ]-& (%3 (RezvaniMMoghaddamet 4% \M '~ v'A
(Liu et al., 2010; Zhengchao et al., 2013) = * < x [ ] € X% al., 2013)
N K%( /3 'A-%4% ' /3 " A3 4% /3/,3 #1Z % J- K 84 #7
-X ! -Fy T!*0 4% )- A 93 4U6 -Fy T!
(Safadoust et al., 2007; Herencia3 U 6 (N 13 ) -%4% $' 3 - N\ *
3 2" :M X% Amiri, 2008) % @t al., 2007) I(j 84 K 84 K O0A 10 :-X
K 84 a3 -Fy T! #X% :-X ' #7 K 84 -X #®B*Y< #7]6
-%4% -X% S %T'V6 3 #7 /( - NA O -%4% b3! - "hV )%
- X %A * A % € (N'" #X%! UGB (Koocheki et al., 2011 b; E X X% J%MMW
9 U6 H%,8 H% #& % FY # X% J- 3 ] ®Rezvani Moghaddam et al., 2013)
16/ 84 A 8 K O0A\ *

%3 10 'P/3 "hV )% #7

E. o0, ' B"K9 v, ! M'M*W&E' @/ R*S* U@ B)5
Table 4- Mean comparisons of interaction effects dértilizer sources and harvest on flower charactestics of
saffron
16/(j 84 /K 84 K 0/ b3l

53 \ 8%< H3 \ < b3 = 3<
] ) Fertilizer
Dry stigma yield  Fresh flower ~ Flower number Year (harvest) '
(mg. m?) yield (g. m?) (no. n?)
* *
48.88 c 6.82¢c 12.08c* ,
First year
*
72.36a 9.91a 16.58 a ) Manure
Second year
* *
51.92c 7.04c 11.83c
First year - %4%
% .
61.94 b 8.50 b 14.00 b ) Chemical
Second year
* %
46.65 c 6.56 c 11.17 ¢ _
First year $
*
49.66 ¢ 6.913 ¢ 12.08 ¢ ) Control
Second year
10 hj6 TR J #NU 3U hqg]-KR q $ J% K $ 3# $ *

934

* In each column and for each factor, means folld\wg at least one letter in common are not sigaiftty different at
5% probability level using Duncan's Multiple Rangst.
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GB# 3 6 $/13-" 9* Y< /0! &!12+ 1)Q
$/MB3K T 8 BQWAAI/3 & %3 G %3 #N 4 > $/13 0AXY /3
\M '~ ®8*Y¥Y< V6 6/3 6 b3 /3 KM 2 6 $ /'13K O0A
# %3 XRezvani Moghaddam et al., 2018) 4% $/13 84 OA/B3Vv3 $ 5 - 3°'
- 3 $* - - (N$" hv/ 4 4A 'Y J- 3%E* K U 10 #7 6
/3 ) %3 /'3 =X YB3 S; #7 6 $ /'3 84 0A/3Vv3 $ 5-
Z'9' (U] 6 $ /'3 0A:-X % Y < R /13 92.A WA
01 2 /0(1 X%Koochekietal., 2013} 4% 6 $ /'3 84 0A I3 -X 3
3 - I3#7 $ /'3 3 ' GB #N 4 \ x$ 4A K% A
9! - /D - :-X 10 'P/3=\ G %3\
\' > 4# 3 6 $ /'3 84 0AXY/3 =\ %3 $ /13 4%A/ 'P
- 6 $ /13 84 0OA 3 ' b3! 2 g AQWAAI/3 6 IBK 84 0A
6 $ /IBK X%=\ G %3 GB<$ 4 X- $/13/3v3 4%A %333 Z
<' b3! 9RBA\ BT*Y< 10 2 Y <'3F\ >
4 6 $ /13 84 O0A:-X =%4% $/'3 =X 3 - X X%:%; /| 'Pt4$
- K%8WA, # 7 % f%A' &#3A \ > -X % a3[l -Fy/6 Y
%(AN > /3 KV P N'3H%,MA  (Amirshekari et al., 2007; Sabet Teimouridst
=\ > 4< ['l3 KTgX- 6 $ /'3 rFY % - 'A:-X /3 ) J-/ al, 2010)
4% /31,3 #'Z '3 % AXS%TV6 XY 6 $/13 %(A:-X - ue T!
/3 Kumar et al., 2009),% U6 -Fy T! # 4% Z'v’A J- 9' #-;
-Fy T! 4% \ - 4% ST -S ) 1 10 :-X $ 3 (Koocheki et al., 2007)
=T gC g<6 $ /13 vd T U6 X% /'13$% *0 /$Y OA /-]6# a3
\ > 4 3 $* #7 -\ 'EA /8T 10 :$
9QRezvani Moghaddam et al., 20138 4 # %3\ 3>< '3# -X N%
"hV % ?2*Y - 3 # *0 /3 ) A -Fy T! %3 %6x/
B 3 6 $ /13 84 0A -%4% J%!z4$ MW-9 /13 - S /'Y B
J-93 $ %3 10 P/B\ G %3 G 2' 8 A $ /13 U6 3 4A[1:-X
$N3 -X / 3#N 1$# 'A ST7A a9, /- ( $ 1Y %3]-WA
4% /3/,3 HWM, P/8 > %3 6 $/1'3 N% X% (Gresta et al., 2008f 4$
(Rezvani Moghaddametal., U6 -Fy T! =X =4% BAB M 1R &A
"'J%3 10 S 7A\ J%!z4%$2013) #7 6 $ /13 84 0A K 84
m# 3 6 $3 84 O0AL -%4% 9'4 $ AX- $ 3 3/-M
13 N% J% % 'P/3

TI 4% | 3 K%Q-/3'A *Y<\ G > §$ <
/3 ) 13 -%4% ' KTq -Fy =\ %3 BGB #N 4 \
9 \G[1 A 6 $/13 #-: =T gBA K% A 6 $ /13 %3

* <* *

3\ > 4 =
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Y \ * #7 K 84 OA:-X /3 2 -%4% ' 3/,-M "hv -

-X 3 -Fy T 4% ! 9 = N 3 6 $/13 84 0A !0 :-X %3
84 K 84 K O0A Y $ /'3 =T B B A Q%AA /3G %3 #
-"3 YAK3IRP/I3X%# 6 $ /'3 =T BA 6 $ /'I3K 84 N%
32' '3 <\ > 4 # 3 3$/13 /I 'P X $wb L ' 10 A3 9Z* Y<

7 J- 9K %(A\ /3 ) * * S%TV6" 3 (N ' J%AK%(3 J4
hv 3 48\ G ‘%3xQ ! # 3 $ /13 -Fy T! 4 -"'IN U6 -%4% -X%
1%W - S 2:$ J4~ 'A (N $' -%4% ' 3 /-M "'hv KTq
-5 %(A -%4% $' hV (Mando et al., 2005; Safadoust et al., 2003

93 %7:%; :%3# 7 -%4% ' 3 J- 3!%imon-Ortega et al., 2008)
- X 4 M J4a 3/,-M
$ 1%)Y 93/ \ G A}3 /36 $ /'3
0 ~AOPJ\) Y % ' $ /I-X$
| :$5; *. D*
,' B'"G 3rv AM%MWA OP Q(R T! 4 'p M q:- Ni- 8 'P/3
( $-4q9 /8% J-3/ J% A DED 84 "3  -%4% ' Db3! -Fy
9 X A 3 - - 93#7 6 $ /'3
$/'13 $ 5- 3 A:%32 - %% 3/-M
5- /3 -Fy TI* 0 J%e-A #7 6
Y #7 $/13  3HWM, %8 ' b
W' &
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Abstract

The Mother corm size and nutrient management &entbst important factors in relation to quantitatand
gualitative characteristics of saffro@rpcus sativud..). In order to investigate the effects of motlherms
size, manure and chemical fertilizers on replacémerm criteria and yield of saffron, a field exineent
was conducted as factorial layout based on a rarzéohtomplete block design with three replicatians
Faculty of Agriculture, Ferdowsi University of Mdsdd, Iran, during the years 2012 and 2013. The enoth
corm size (4g and lower (small), 4.1-8 g (mediudn)-12 g (relatively large) and more than 12 ggddy
and fertilizer sources (manure 25 t.*hahemical fertilizer (N+P) and control) were thestf and second
experimental factors, respectively. The larger raotorms (8.1-12 g and more) significantly resulire@
greater number of flowers pernincreased fresh flower and dry stigma yields.ohserved in flower and
stigma yields, replacement corm vyield pef was significantly increased by larger mother cortims
addition, number and yield of replacement corm ificantly affected by fertilizer sources. Howeveffect

of manure on yield of replacement corm more thapdhd total replacement corm yield was higher than
chemical fertilizer (by 12.5 and 21.8 %, respedyinelt seems the selection of appropriate mothamnc
(more than 8 g) and applying manure can resuleducing the problems caused by consecutive using of
chemical fertilizers.

Keywords: Dry stigma yield, Flower number, Fresh flower yie&affron harvest.



