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Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Means with the same letter are not significantly different based on Duncan test (p<0.05).



YV olske o Shos g by p s o1y g CadlS f,b @l 51 oy g

slod g0 SYL Jds 4 xdaw el Lalys p (al., 2009
O Jlal b inbe Gl olies iy oS she S
90,5 339 couiitme dlaly bl o5lnl g (g (oS p slaws
S oo dy 15395 9 090 Aal JSasS Ay slaS
Cuwdy oS il Jmlgd (6 51eS (g jimgid Cud)bo g Sy Simls
g 0ab Mg Sy olaws o a8 0l LS 1 islejl cpl ) el
Ol 38 L S0n e 4 sl ag2g it dal) S Ll ojll

b ialisl sl Job g yialS Sy slass ceusls oS5

s Sd 059 9 Jgb

S9N smine 4N Jgbo s cadlS )b cilises (gl ylogs S
may 48 A5 edalde plaJS )0 IS Jsbo (il 9 (P=+/-0)
Gyl 53 AN Jsbo 15508 5 g 0 4zl oloys 5 il (sl
CodlS Gl (slagST (Y JS5) 45 oanlie ola yg 08 Casls
IS oo s 4251 5 5l Y b s bine S 3
9 )bess ol o Jloal b ad oanlie @pe yio )3 455 0 oS5 5
A5 edalidio (gl ixe M xyye jio )0 wig YO cudlS (S5
h Jss)

s il oy pils cod o phe ) NS Sis 5
Gl 3 eI Sis g oy (8 )58 oS5 5 cuils
Zos 90y L (gl ime BMs] 45 W odmliie oloys cuslS
Ois bl 1S clils fuyb 9o e aSdls o ccdly (00 el
(A JS) 295 )3 dne glis JS p 5 AN Sis

b

Leafnumber (Mo.plant 1)

15% July

a

15t august

L g b odnliio xipe o 53 dly VO Hlaus )0 Sy dlawd oy i
L el (gl ()l gne ©)go 4 3 Sy dlass (oS15 a4l
Sass Lo §) e yie 5 4is VO 5 0+ cudlS o515 oy Jloxi]
loylas lite 51 (5 JS5) 05 omlie (5,15 ine M 5
Oial33l 48 s o0 5l 4y 395 I3 e 35 Sy Sl alol
el olS o (sly yiwd BB glie (Lol 55k ) cdls o515
Koocheki ) ) )\Ken g (So 58 .Cunl obs 4y ;3 Sy dlawd ialS
5 e slinasy 3o w15 45 55,8 Lb,1iS 5 (et al., 2009
s coldy Sl el Klg o asie 5l adhaie S5 ) gl geso
23,5 0y (gl calio slad ials g olie jole
S5 Sy Sy o e 5 S o S
ooy ol Gy )3 (e 8l YY) S Jobo (i Iy
S92 J3sine Sy oo 2 CadlS Cilizeo slagST 5 3105 oanlite
o rde Jlosl alid )3 (e b YYIV) S Jsbo oo ytiden
GaLS 35 a8y Jbo o815 il b 5 a3 ssnlie 818 15
odnlio mye yio )3 4l VO Cll Jlogi 3 Sy Jsbo (pyies .8l
395 )o@y yio 3 A Br w815 b le cpl SWST Jg
s o o810 Bl Ll 5 a8 e Sl (P SS)
S osliiwl (LSl Jlo cnl > LS 1 Jayw s 5 3395 (BAS
01 ol 8 oS (elacS 1) (sl ollas (5555 g (ole Lasly
1y 33 Oy g SIS 39y ol (e i) 2 gMle
P 5 Al ghie; S & Adl oad el o
I ol S Job g dhw il adly (it (Jobo Ay
olej 9 CdlS o dlox 1 S0 else 51 3 8L cov oSy
Galavi et ) o,Son 5 55l5 (5,155 ol 2 255 0 )18 )L

c
T I 1

15% Septermber

Flanting date

Ol 85 S g dlund g Cudls lisee g U 1 -0 UK
Fig. 5- Effect of planting date on leaf number of saffron
)5 oy gy ez e )3 S0 ygal bl 1 o3 sine BT (S e Gy s oSl
Means with the same letter are not significantly different based on Duncan test (p<0.05).



QY [l o) o lous o ol (5 5y9lieS ol pgy 4 s V¥

11 T 36

10 4
—_ T enfnurmber T 31
S o —C—Leaf length o
£ - a g
= T+ 26 B
S b =
Z s b 5
: :
QE _ T 21 a9
= 7 o
= ¢ A
)
2 _
— 6 4 -+ 16

r 11
25 50 75 100

Plant density (corm.m-2)

Olyie s Sy Job g 3land g Cudls clises o STy5 51— U
Fig. 6- Effect of plant density on leaf number and leaf length of saffron
505 oy iy Jlein] aws 53 5SSl ge] el 1 (6l ime BB (S jie g (sl (sl Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).

=]
|

Stigma length (mm)

15% July

a
b
Cc
N I
] T 1

15" Angust

15% September

Planting date

Olyhe; AW Job o Cudls il slag,b W1 -Y S
Fig. 7- Effect of planting date on stigma length of saffron
505 oy iy Jlein] aws 53 SS90l el 1 (6l ime BB (S e g (sl (sl Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).

SAAS sladhy wlaas
slaay s 1 o)l ine iU csls Gilise slago,b
YIN) (o3 dg Sl oy yidiy o Jloein] b sl ol A g5 (6,550
2 o) oS g 3 oamliie olo 313 pe CudlS jlaw 13 (659 ) das
= sl il slaSTy 51l Jols oo yg s cuilS o )b
ST Ll 8l Ly o (p=e/+0) 29yl ime MolS” (6 5> 4l dluss
5 8l il (50 4 2 mye plo p3 Al Ve 4 VOl cils

(VY JSKE) Sy 4 VY 4 YY)
hlSen o alichyd 600 zmls b sisl cowss mls
o= 09— alie (Naderi Darbaghshahi et al., 2008)
S o it 45 0555 osaliie Al dw (oinlojl p o], Kiimg s
odblin cudld |y CblS WS15 o jiaS &S (g)lowd j0 (6550 (slaal
a pdaw dols 43 (o050 (sladl olas sl W15 LilEl b g A

4 5 0 A s gy S oS I3l
P St FIA a8 Shge 4 bl JialS ()b ine ©)j50
o > iy Voo CullS 1515 53 )5 Lo B/F 4 4 YO cullS 1515
CuaS g S5 olas o oS ol o (5155 (Ve JSCE) Sy @ pe
2 AN gy Al o sl J85 e dail) SG e
(Gresta et al., 2009) 15 o Cuto olyie; ol cutS 9 IS
alie sl <l dbnl Bl 5l 6515 Gl 4 e a5 4,
iy o s a9 4 Jsbo 1al8 el pliie; sladiyy o
=S5 vem0 bl oloys o CublS )05 (gamw I Cowl ol NS
DI 059 9 Job ozer S5 sl Sy Sl (B wd el 655
Aol dgupe



YO plpie; o los g aidy g iy w515 g bl G ,b Ol T oy

039 T 8l il 8l 65 sladl slawi cuilS Bes il
(De Mastro & Uy, g gyiwled guls wlaly .cdl Gials bas
oaalS  hes coslS byl ) ldn iS5 )08 Ruta, 1993)
lod g il 8l S cogby cusls” Gos (ol L 1y b o
Foe Lady 10855 ©)08 g9y Jelse ol &5 Wb J205 S
Sljsy slod G & Mo S 5 Kb ol Sibmg A
bl UL SKE Lulig g0l Liulal ) baay 1655 o5
coel Lo (ials g SB 4 apd)ss 598 madiiune (U 1 (555>
3l4e pogMe (Yanez et al., 2005) 39 o0 lnaty iS5 yinlS
dawg (sl 48 3, ST ;5 (Benschop, 1993) w368
Sa9p=o SIE 3 (SLS Cugb) 3529 (650 sladiy A3 5

.WI

1

Stigma length (mm)

(=3}
-

hlen 5 (oobliame aSls j> il zalS gls e &g
@ylate >ols a3l Ly (Mohammad-Abadi et al., 2007)
a3l gyl ine 3l S (ST i a5 58 518
Jdo a0 0L slaeS1,5 50 aS sy o a5 & bl (o550
A8y Ol glie (gl a8 ol Sy (privren 5 Lad Codgice
OSee (6530 (gbadly dlawy .l a8l ialS o550 cladly g g
Bes s Lo 4y (g e | (eamte Jalge b s
OhbSen 5 (e (6ypmai 355 )13 S lod g o1y ccls
alold as,m 455,545,155 (Nassiri Mahallati et al., 2007)
2 (8 ik Cuto Ol ASL oS adl cudls g by oy Sloj
nlgs onliie (6,355 4y ol (g5, du slaJlo 0 5 Jgl Jlo
L oS sb 5l (Galavi et al., 2009) S o 558 ol

a
_ I b I
I c
6 A , ,
50 75 100

Plant density (corm.m?)

O3 A Jgb b Gilee (518sS1,5 31 - S
Fig. 8- Effect of plant density on stigma length of saffron
Bl deo gy Jleis ! pdaw > (5SSl Qy}-l bl (gl gime BT (S jde g > (gl)b o (1SSl
Means with the same letter are not significantly different based on Duncan test (p<0.05).

Stigma weight (mg)

15% July 15" August

15% September

Planting date

Ol AW (559 51 Sl it gl U 11 S
Fig. 9- Effect of planting date on stigma weight of saffron
5,08 a3 gty ez s 53 5531 (ysefl obsl s (6l sime B! S 1o By gyl (sloySile
Means with the same letter are not significantly different based on Duncan test (p<0.05).



QY [l o) o louds o ol (5 5y9lieS ol pgy & s Y7

Stigma weight (mg)

25

a
. b
: I I |
5 4
B T
50 75 100

Plant density (corm.m?)

Ol AW (559 51 Sl i laeSTy5 1Y UK
Fig. 10- Effect of plant density on saffron stigma weight
)5 oy gy ez e )3 5S03 ygel bl 1 o3 sine BT (S e Gy s oSl
Means with the same letter are not significantly different based on Duncan test (p<0.05).

Z) calises slayla o jb dme OS] ssalie pas 3954
G5 93 duunlio 15 oloyss 3 ublS o oaslil Ll 5 els
slageys » cadls ©ygo 3 Inj el soglhs ;So3 cals
g slaanie p (3958) pogMe HLl o iy (6)leSS g
sdnlin pizcen amd )8 5 cod 5 ) olyhe; 5 ,Sles Wl o
il s g0 & VS 5 Slae cuslS 1515 LilsEl L o 45
ol s o o 0 g Voe (ST 50 0,Skee oyt 9 B,
b (2L e el e & Bl @515 Gl l 2 opMe
o5 Bblie 53 ol ol & 0ls ials 15 ) (aalS 0)95 Jsbo 4,
A )l 392 ol b ciby Jad 3 (Sl Jlaisl & 508

2535 )18 5 de Wl oo g el S lgie

5]

Number of replacement corms

25

50

alw Vb (ST L b cadls lulyd )3 4 s o0 s &
LS 6yt ime 4 S slod b 358 s el 1acS yy (o5l
eoml ymogds 398 a8 55 (555 laay Mg LUl 5 ML
oy soi gl Jloe bl o osr (B gl 2929 45 Ll
S99 Jdd an o515 el Ll 3 )1 G905 (6B
o1 &3S Sy SB Cugb) (S w2 2y > ey sy,
ol 030,35 (6350 slaaiy dlu als 4y e yel () g

s oy 45 3,8 )55 50 (Molina et al., 2005) Llge
Slass a9 )15 D9y ke dlaly S gl o3l g (65> claas
6 Ll 2l Jleasl dadiy 55 (2l s 4 a8l ity ]
RTYIRVAPESITN S

L 48 3505 ol Ol odel Cany I pgocme 4 g L

75 100

Planting density (cormnim?)

OlaRe; (655 (gdal dluai p Cudls Cilises STy S1-YY IS
Fig. 11- Effect of plant density on daughter corm of saffron
5185 daoy gty Jleis] g 3 (5S35 (ygeil el 2 (6l sine VS S yio gy gl (la Sk
Means with the same letter are not significantly different based on Duncan test (p<0.05).



YV olske) o Slos g oy p iy o1y g CadlS fu,b Ol 51 oy g

0 650 slal pl o3l g ol ¢l yae 5, Sloe & dngi peud
2 )35 s e

d)’)‘iﬂ"w

Gslio 0515 e b ol gl SBlanl 51 (S o8 Ll

cdlS Jol Jlw 3 0325) gl (o3bail s Sloe &y Jga> ]
g (48 o3 iy (Jgarme (5598 5l 5l Fgans &S
alls 3y90 55 yutr SlopS1 eSS lagialojl )3 Cusl p3Y
4 S 3 Sos 1Sy & (loj B o815 (al8l gy 5 25,5 )3

Mo oDy by Coglee lyliel o jl gl oyl asdg

1-

aS Col a5 5 asslis ol ot b dels] ol osis die )
A Jlo catS gl Jgl Jlo olod 53 0 a5 655 sl
ay ccils gllae 05135 pnd (gl &S Cawl p3Y 245 03liiu]

Do o (0ya8 g WSS dluogindy aS Cuwl ol el

&bo
Abrishami, M. 2004. Knowing Iran’s Saffron. Tosan Press, Tehran, Iran 320 pp. (In Persian)

2- AlaV1 shahri, H., Mohajeri, M., Falaki, M.A. 1994. Evaluation of plant density on saffron yield. In: Proceedings of
2" Seminar on Saffron and Cultlvatlon of Medicinal Plants, Gonabad, Iran. (In Persian)

3- Amirghasemi, T. 2001. Saffron, the Red Gold of Iran. Nashre Ayandegan Press, Tehran, Iran 112 pp. (In Persian)

4- Bazrafshan, J., and Ebrahimzadeh, A. 2006. A review on temporal and spatial distribution of saffron in Iran, case
study: Khorasan. Geography and Development Magazinep 61-84. (In Persian)

5- Behnia, M. 2008. Effect of planting methods and corm density in saffron (Crocus sativus L.) yield in Damavand
region. Pajouhesh and Sazandegi 79: 101-108. (In Persian with English Summary)

6- Behnia, M.R. 1996. Saffron: Botany, Cultivation and Production. University of Tehran Press, Iran 285 pp. (In
Persian)

7- Benschop, M. 1993. Crocus. In: De Hertogh, A., and Le Nard, M. (Eds.), The Physiology of Flower Bulbs. Elsevier
Science Publishers, Amsterdam, The Netherlands, p. 257-272.

8- Cavusoglu, A., Erkel, E.I., and Siiliisglu, M. 2009. Saffron (Crocus sativus L.) studies with two mother corm
dimensions on yield and harvest period under greenhouse condition. American-Eurasian Journal of Sustainable
Agriculture 3: 126-129.

9- De Juan, J.A., Corcolesb, H.L., Munoz, R.M., and Picornell, M.R. 2009. Yield and yield components of saffron
under different cropping systems. Industrial Crops and Products 30: 212-219.

10- De Mastro, G., and Ruta, C. 1993. Relation between corm size and saffron (Crocus sativus L.) flowering. Acta
Horticulturae (ISHS) 334: 512-517.

11- Galavi, M., Mousavi, S.R., and Ziyaie, M. 2009. Effects of planting depth and control of soil summer temperature
on tunic production, corm propagation and leaf desiccation in end of growth period of saffron (Crocus sativus L.).
Asian Journal of Plant Science 8: 375-379.

12- Ghalavand, A., and Abdollahian, M. 1994. Ecological adaptation and study of spacing and method of planting on
yield of dlfferent landraces of Iranian saffron. In: Proceedings of 2™ Seminar on Saffron and Cultivation of
Medicinal Plants, Gonabad, Iran. (In Persian)

13- Gresta, F., Avola, G., Lombardo, G.M., Siracusa, L., and Ruberto, G. 2009. Analysis of flowering, stigmas yield
and qualitative traits of saffron (Crocus sativus L.) as affected by environmental conditions. Scientia Horticulture
119: 320-324.

14-

Gresta, F., Lombardo, G.M., Siracusa, L., and Ruberto, G. 2008. Effect of mother corm dimension and sowing time
on stigma yield, daughter corms and qualitative aspects of saffron (Crocus sativus L.) in a Mediterranean
environment. Journal of the Science of Food and Agriculture 88: 1144-1150.

15- Kafi, M., Rashed, M.H., Koocheki, A., and Mollafilabi, A. 2002. Saffron, Technology, Cultivation and Processing.

Center of Excellence for Special Crops, Ferdowsi University of Mashhad Publication, Iran 276 pp. (In Persian)

16- Koocheki, A., Tabrizi, L., Jahani, M., Mohammad-Abadi, A.A., and Mahdavi Damghanl A. 2009. Peformance of

saffron (Crocus sativus L) under dlfferent planting patterns and high corm density. 3™ International Symposium
on Saffron. Forthcoming Challenges in Cultivation, Research and Economics. 20- 23t May, Korokos, Kozani,
Greece.

17- Mohamad-Abadi, A.A., Rezvani-Moghaddam, P., and Sabori, A. 2007. Effect of plant distance on flower yield and

qualitative and quantitative characteristics of forage production of saffron (Crocus sativus L.) in Mashhad
conditions. Acta Horticulturae (ISHS) 739:151-153.

18- Molina, R.V., Garcia-Luis, A., Valero, M., Navarro, Y., andGuardiola, J.L. 2004. Extending the harvest period of

saffron. Acta Horticulturae (ISHS) 650: 219-225.



IVAY Hle o oylods b Wl (6559l bl pgs 4y yis YA

19- Molina, R.V., Valero, M., Navarro, Y., Guardiola, J.L., and Garcia-Luice, A. 2005. Temperature effects on flower
formation in saffron (Crocus sativus L.). Scientia Horticulture 103: 361-379.

20- Mollafilabi, A. 2004. Experimental findings of production and echophysiological aspects of saffron (Crocus sativus
L.). In: Fernandez, J., Abdullaev, F. (Eds.), Proceeding of the 1st on Saffron, Albacete, Spain. Acta Horticulture
650: 195-200.

21- Naderi Darbaghshahi, M.R., Khajeh-bashi, S.A., banitaba, S.A., and Dehdashti, S.M. 2008. Effects of planting
method, density and depth on yield and production period of saffron (Crocus sativus L.) in Isfahan region. Seed
and Seedling 24: 643-657. (In Persian with English Summary)

22- Nassiri Mahallati, M., Koocheki, A., Boroumand Rezazadeh, Z., and Tabrizi, L. 2007. Effects of corm size and
storage period on allocation of assimilates in different parts of saffron plant (Crocus sativus L.). Iranian Journal of
Field Crops Research 1: 155-166. (In Persian with English Summary)

23- Sadeghi, B. 1996. Effects of Storage and Planting date on Flower Production in Saffron. Annual Report. Scientific
and Industrial Research Organization of Khorasan, Mashhad, Iran. (In Persian)

24- Saraei, R., Lahout, M., and Ganjeal, A. 2012. Evaluation of allelopathic effects of eucalyptus (Eucalyptus globules
Labill.) on germination, morphological and biochemical criteria of barley (Hordeum vulgare L.) and flixweed
(Descurainia Sophia L.). Agroecology Journal 4(3): 215-222. (In Persian with English Summary)

25- Tammaro, F. 1999. Saffron (Crocus sativus L.) in Italy. In: Negbi, M. (Ed.), Saffron: Crocus sativus L. Harwood
Academic Publishers, Australia p. 53-61.

26- Temperini, O., Rea, R., Temperini, A., Colla, G., and Rouphael, Y. 2009. Evaluation of saffron (Crocus sativus L.)
production in Italy: Effects of the age of saffron fields and plant density. Journal of Food, Agriculture and
Environment 7: 19-23.

27- Yanez. P., Ohno, H., and Ohkawa, K. 2005. Temperature effects on corm dormancy and growth of Zephyr elegant.
Scientia Horticulture 105: 127-138.



