VYT A Jlo o oyleds oY ol ooyl o215 sleiid gy adxo

b Lol cuis™ yo (CrocussativusL.) ol saey & Shos 20 3 5
2918 ObLE § Slgs (M

' S Al sy (LS casn dilows (S5 Lo yule

ol

039 0ligS oLS oyl (SWj ad > S o My Uy g did el 3 Bioe a8 canl (05,1 b 2l; olS {Crocus sativus L.) )l yac;
2 ol )l g2y (el LS plo iy a3) (el &5 0392 Glie 5 jly Sloale 2 Balate olS 93 9 28 93 i 9
A il ol pen (oolasBl dd o b col (Sen (£ly; (LS plo b oliae; bolsee cuds 1V wiS ol oslaiwl oy 5 Jlo Jsb plod
g3 B olStils (65,58 .Stily ladios as 3o 50 Ltalesl l el GIBLS o L e bl S uusilty (a5 gkt
LS 5 5l a5dg Oyl byless el s Tal dls po 4 )15 au b (olas JolS slacSsh )b g0 40 ZWAD-AY (sl Jlo )3 Sguio
(Lens culinaris) _wie b (Triticum aestivum) ool ¢ o)les paiS :Me Jols ely; lals 5l 09,5 dw b oyl yae 5 Calises
Nigella ) 45l ol (Discurinia sophia) ,.: 51 (Plantago ovata) o el : )l Lals o (Cicer arietinum) 550 o
Cui S Hlew ad culS il gl Gyaw 4 a8 (CUmMinUM cyminum) 5. o, 5 o (Carum copticum) ,Ls; (sativa
bglee cutS s Cajo o8 0 oLt iolojl €S po 3505 3l oel s ol i 48,5 Jlai )3 o jolaie 4 5 olyae; Lalls
el Cowdy s g ashbolw L oyl yae; by dste cusS 15 s (RVT) s o)) gg05me blod j1 ely; ol plo b o yée;
ol b ol bolee 9 V-5 b lhae; (el cusS 9 YV 9 VAD iy a4 ls; g wldobuw b ol yie 5 bgle oS 13 RVT polie
Sl L 5l Lanjlod s aiiislis 30085 b o)l ime ols L5 b )] bglste g e b o)l yhe ) blste oS o 3 jou bgle
3939 ke bLS, gyl lads slass g RVT (o Lol ((p<e/+0) ad atwls” ojyie ) 5 Shae oline 5l olyor ly5 0lS (sl 5o

(p<+/+Y) cusly

Sl {RVT) s 3] g90ome 29 5 olS cboglss cusS ¢l yae ) 1 g8 laojly

A g 5 Ay A LB s Sl Lis 5o Ol pdej eS¢
YO 5A Y V) sls 3 Ol 4 Lis O Jae
s (YF V) o3 dle s dludis aLS Ol e
sl e E1.(Y0 VY) 515 s Iridaceous ol 5Ls
1y 0T Oliioes Lol Cal o astlid oS ol i
o= .(Y& OF) ulesls s Crocus cartwringhtianus
Lo 5 (YA 0¥ ) cadi)l 5 (glay 551 J g ms
(Y0) ol Lis 3 oo1)5 0ol slaas 8 155500

4020
23 il aS ol 5L el oS oK 0l jae
2l O)) 555 on ST (s S (8l 4T gl 5iS
53w GlaOkaa3 L O ol 5 ablis 53 Jsva s
23 Bicas bl ol 457 (1)) 05505 i 0 8 (slasknts
O e ) S8 chim a Lyl 13 01,1 B Jld
5 Wkl e 0l pl e s & 1 (5 255 pb Yl 5 )

2 p Ol ess el Js (YYAY) Casles g Jglize 0L s

.A@,.".wngj:jéAK.U\Q%SJ')}MOM‘ANJKAQQ}’.;:J‘)}&l;g;i:.b}.é.;gf:ijAa.—\



b balo culs o (Crocussativus L) ol yae o Shos U 55! YV

055 (VA V) Cl ol ;o (o pd oSS Ol S
br_i:L;L:{}J)Aj_édlfoljépjlajbuw(\‘\)‘_;)b
P Ol e oS Cils el 50 (YY) 3 seee 23 500 deo
Gl S o OV alwy o oS G5 55 5 Sl
CiS 4S5l 0las (VW) Y 5SS el cile e
Ol ie ) o oslasls 5 oylg s> 5 Ol de ) by loee
Slcde 4l g gs S b ool s CiS Ll .Cblw
3315 SialS Ol e gy ddy dsb 5 e il e
= = . - - .
JS)&)&)JS@U};&AK&}A})J‘)\
S INE L Ol e bgliee S wie s SIS s
313 3m s 55 055 5 5N L Ok s Glacms, o 5
(et )) 0Ll Lo b Ol jae s b glies CuiS i S1.(A)
Cbl_gQu&):ﬁj):al:fw\)'gjﬁ.&f):b\c@«:}@b
S P P03 SAS g ) (1) s e LIS
((eod Oldalin) 345 g odalin 55 Olul =

CiaS (6 pdnOlSal &S 55 opl ol a5l oa
s ey Ol 5l s dals U Ol i b g loes
Agdon (ol Lyl 5 5515 o gsls OLLE 5 s (M
.MJJ‘J.;&L”.).)‘})}A

b rgs 9390

GslaS odSisils Slidss as e 53 islajT oyl
b pLol WWAD-AV (sladlun s dgia g ss ol
sdsb gess mly Lo mhaw S (62 D LS ,1 s dgle
jéw@:\‘P}@J:V?%;@QT@L}\J@be
TP B s GRlT il e (55 aRda TP 5 a5 04
Lo sles il Ll 5SS a5 dolas olST (claeSs5b
Ol i 3 b sine S5 Caliina (Slas 5 51 s Sl
ja)t_”,\_;f:cm_a:&usol,,- OLalE Sles, S ¥ L
Lens ) wd—s 1l s (Triticum  aestivum) o 5ol
f =013 0LalE 5 (Cicer arietinum) 5 45 4 (culinaris
«(Discurinia sophia) ,.&.5 1> «(Plantago ovata) o 4.
s 3 3 (Carum copticum) oL ; «(Nigella sativa) 4lsolo
(Cuminum cyminum) ;...

A S 1,5 0 Kol slaciass) Sose & byl
20 e jalls Ci S g byl Ci S lajles
Lo ;S o alools .t & 515 20 Ya¥ slad 4 oo S

ST OS5 m b a1 0l ke o gDmy
() 33,8 o s 5 S Jle Yo & 0T domde b
SLa o 53 4l ooly5 oLS o S sl Ol jie
S 3 Ol e 5 LEST (e 53 ealgin ST (55,5l
Jpames Ciils o oly5 Slkes plad (VW) Sl DLl &
o el (e el g o0l sl gl Ay 4 55T 5
35 ©sle (g r))_{c\_bl...a;(d,a.és& Sl ST1A) 5 48
Gl Co i (W) Coul oS ol CtS oy
2los ls 305 k1 C e Ol e gl S
O e 5 (V) 5 55 o plonil adlate 55 5 g g0 JT (sl S
35T O 5 31 ol 0LE o ST, 51 S
LS e oblie ;1 5l 5, e bt 4 Ole
3 b 3 ol ol & LT 510 @) Asl o 8508
Ol szt Sl s 1y (ole g b slecoig s, Ol 5 ,les
dBB 09 ol 5o Ol e as e ol ol S (e (g
L OWLE rle 51 eslizal ddd LAY) Col 55 (slaplot]
Sl B 15 o (b s S8 Ol gie @) wlie oSl
S Ol es e e)93 d b s s e 208 Gl
V) 544
oS 2T L lils (2150l e Ol jie s & LT
NSO B g U 9 KO0 PO SO JC
Sl carliin Sl Lol yen (ol olE sl il o0
=1 OalE (s Sle 4 V) Wil e el sl s
L Ol 0 S s 5 0T 5L sls s b col an
OLis (V) Ol 5 b glbwe CiS7 (555 2 o plowl o
Ol e L Odle 5 OU s b gliee i OISl a5 55
Sl 5s Ol ey93 5 Ol ae el CiS sl s
55 03 b al 525 5L O w5l BIIG le
Sldlas 5 (YY) Cal gole (g il LS ol S
dolsl 53wkl LT ado o &S5 4 ol 03l OLES
23 LT a3 esls a5l 1y S a5 elasls e
Y A8 F) Sl ok 5 Shas 2alS Com o ol 5 ol
Rl L OLdes bglone S8 (555 1 53U G e S|
313 355 cal s i Lol (sl aﬁ(\t,,g\ ol
el oLE ol b g ddee i8S o S o oias Ol S
IS gblie b e ol &5 A e 0L Slidoss
o n 45 ol e oS (Il S5 5 slacale



VYo WAA Jlo o) oyled ¥ alo oyl oy sleindg iy aloo

.MCW‘M)JQJ‘J@McEMJJLSD

03 il glasled 53 (RVT) (oo 500 £ gmaes
o oaline 4 shailan Ll ol esls Ol (1) s
S S b a5 bshiee CiST (e3lasil S e 58
5 0L L olae) ble S8 55 Laad VAP Jle 5 0T
o) S RVT Hlacie (Call ) JSK8) A odaline dilsolow
aS 5y I 55 plae VOA S¥/YA (s 54 bl o
CiS 5 (3l sl S 5o O o 0 sdDe \WWAY Jlw s
A odalion 5 ede 535500 piS L Ol e b sl
sy o bab gl 0l gl S RVT Sliie (O JS2)
L )3 RVT e o a8 55 /0¥ 5 1/)+ V/YA
e 5 s 05 L Ol jhe § b gline SiS 4 by 0 VAP
Sl RVT slie 55500 /¥0 50 /¥R L plp o j wro)lee
Ss g 1 2eS oman g e Y U0 /0 s bajled sl
0,550l ke) b gliee iS4 b e YAV Jlu 45 RVT
2obie 53 /77 9 VP Ll S5 5 4 0] sl g S
o Lel s ke N U /0 s Lasles L gl o RVT
S0 L auslie 55 b g lee SiST (ool oy o o gazes
Sl 5 O35 L 0l e 5 b plbee St 55 OT (288
bylos 93 0l 2 RVT e () JK5) s otalin
as bss 0 RVT Hldas op eSS 5 VAD 5 Y/VF s 5
3L 535 /YL pl 5 b Ol ke b ghoes S
il 55 50 e VB /0w ayles e 6l s RVT
3 e (LER) cpe 6 2l 2 S 01 jiej b gline S
odalice 01,46 ) 5 s 0, ) b ghbes SiS 3550 43 &K
LER 55 sl o 55 5 Ol e b yline 0t (1) Sl okt
) ol osls Olas (galamsl (g 5 5 &K 5l Ré
CiaS 5l meS by oee St Sy 0l de s, Shes
Jlw 3 0l e 5 Shas oy ziw (Y SE) 55 0T Lol
OT Jals cis 5s 4L s (,J?,_L;~/v« L \¥AS
o Shes o S &S Sl s (Y JS0) L ol
SSa 55 0 S S Y L0l 5 Oljie s bins S
)so\ﬁjsﬁwdﬁzﬁw.:bupha;&b}ﬁ-@
oT Al css s 4 s D?,L;\/vmnww Jlw
2, Shas o 28 &S S 3 (oY JSK8) ws fool

35 o Aol as 4B § L s e Sl B0 (eSS
Ol e a5 g 93 Ao 9 e Sla ¥ Ol e S8 (s,
5005 b i LS 55 g e Sl N ) )
S Gl Ly O ey ol e OLaLS 1SS

iy pe S0 5l i (6l 0 jie 5 53 se slap S
555 Shecas 5l o ais Coals ol e Al Hlg
,;up}s)unuw)t_&ﬁ,gogv~ Ol e 45 ool
Jlw ys o5l (,4_-5 s S VWAL leOLT Y b
Jl 53 500,485 L Ole jan AYAD oLOLT VY Gl 53 ds!
o Ly ¢J_-§ Aot S ST IYAR ST Y Gl 53 pso
N @U,:J)u\_wﬁj_f-w},uougf)u_g,}
WAS sladiial Yo g )b 55 pgs Jle 53 5 VWAD olaii
..uuct,,a\aauﬁ@\,oujwuﬂs,g..uuw
s g Olyae) el CiS gl &S S S5 5e 0
F okl b CiS Gl S50 Ll dad g 5LT
e S )T a1 S Iy walsl ol jan oS 5L ol
e 3 S 8 el (35558 ksl s alls Ol e 5
Jsb o Sl 6 aS 55 0L 5,50 55 LT 0L
REWAE™

35250 Slap S YAV 5 \YAS Lo 55 OLT Lyl 5o
S a5 CiS G, S5 1 e Sle 0 Jgb s
30058 3 8l olaal olE 53 0,58 Sla 5 03508 £
(olg 53 5 i (5 S eIl Lap, oS &Kt 5 5 059 5
FPUEN @S FEYN S5l 28 0 50 55 g, S
b gdes S e, SN AN 50, SALSN o 8
(s AL VYAF ole OLT Lawlsl 3 457 Ol Lae 5 gls JS
S 035 9 405 53 JS sl s $Sis 5 Sl
s (6,8 ol ST

oL s les (olal 1)) ans e ) g tae 4y
(1) s galos Lo 52 53 (RVT) ' (d i3] § soes

RVT = (P1Y1+ P2Y2)/ P1Y1 )

O e 5 Shae Y1 Ol jie ) Cad PL J g0 o opl o

o\NJMJ&ZYan‘NJMWZm
44“)>J J))_A MSTATC )‘JJ‘€J" @)4_:‘_&03‘3 &:».w‘
O a1 3 oslimal U s 5. S0ke duglie b S 51 5 (LT



b balo culs o (Crocussativus L) ol yae o Shos U 55! yva

DOy jf v Bhphha e sie VTR JL AN
12
0.9 4
06 4
3 T
oo 4 L ul M L il - I _-L_L
dibef ey aghieg sohiep gl achiey hgkde) sgfdag sokdep gl dag
P, ST QY RS ST Vet L e A VS St Y I 1
Oap o o Mgfha e e WAV JLe
doanp dJdep ey e slde] W] SJe) ] e ]
[ Ry Y P USRS Y TS T e T P [ R =
1> Quppfis Wighasisse  Jop Lar
12
08
0&
03
00

da] adde] wdde] adde] edde] ddde] edde] edie] silde] wde)

dile ey epded ol pdd a e il SBla - Bt el e

g @l ciS oyl jo liae; o, Slas g digy o S5 olaws ¥ TS
o 93 eSles iz 9 VWAV Jlo oo O TAS Jlo il 1)) jae 5 bglse

Ol 15 eddly b e ol OS5 5L 35 50 o7 20
.&C&lsﬁfsﬁdhtgfdﬁjﬁj
L;&L.ej;\.?a\fmcl:f.ki)o)jsc\f:boww)ﬁa\
(O USCl) il Jlw g a3 0l e 5, Shes
PRS0l jie s Ses o3 cal Db (il L 4SS o
by lous CtS( X JSE) 3 505 Iy (P2 /0D Ll e
d55 anly 5 Sas o 5eS Jods e 4 0L L Ol s

15 4 1M
LLL Ere WAL DL LD
in 4 = s

15 4

o -'.' 4

ol 158

L |

o

104 0 o 082
05 4
oo

058

) sl sdde) 3] b3 sdde] e s3 ) 0] kJ B

- TN U W SR S PN PR R I B T

a5 4
BRNT = cidp e \TAY L

30 ol g
251 212
20 4
15 4 1.28

100 103 110 103
104 pgs 06 073
‘JE-I 0.34 I I
0o

P T 7 W I TE DY " N PRNT - (T PR P PRI 1 BN £
35 -

W NS .

304 BRVT =g o BNy
15 4

116

10« |£¢|

154

100 09  pon

04 7 vrs 0B

1 ogs 073 0%
“Aaninlll

N S BB EREENRDS

- e AR J B by A e A el g8, g o

siid wnkpad afpaid ol L oam il A

PR 0 ]

ilyae bl g alls ciS glajlas 1o s 35)] Eaemme 1) JSU
Jlo 30 5sSile & 5 ITAY Jlo o AYAS Lo il

S 3 S S YF L 0L 5 0l ke b slne S
;;M&%c}gtﬂwﬁ.:bupha_b'-\:}_ﬁ-g
,QTUAL;@SJJ,\_&,JDQ;\W@QW;
YL 0L 5 Olyhes bl iS55 s Ses o S
vt Sz Y JSC8) T oy S 550 S LS
3525 615 me gl O e s Shee i I s jlas
GolsT Slais sl U ol ol iy oo b5 4 Lol (il



VYV A Jlo o oyleis oY ol ooyl o215 sleciid gy adxo

OT (28 5 Ol e palls S 53 8 sl o 2t
2z ¥ S8 s ol L5 L b s lies oS s
3 Sdas b e B3l 455 53 J8 3ad ol plonil 3o
sl il 500 L G olay osls Olas Jlw 95 8 s Ol e
(P<+/+0) s me ol 331 O ie ) 3, Shas i g s JS
5 g oy 53 8 Sl i Ligy sy onl 513 ped My
OA) Sl 03 5wl L5 O e 5 3 Shas 35

i by e sla S5 Blodd i eCalinn glasles o
£35S B oS $Sas 035 cpusS 5 05 Jald oS
L;uab_?,awsgu,a”,;,;aﬁ;\.wmﬁ,;
mo.uu_asa_;uuuwuf@_u@;,@w
S SLaslE )l e (o5 p o3 iy a (VT Jgd)
S aosT iz abi>Se b6 o slis ol Jg s,05 350
S ol pl33 F o Laia \ ol 4 bgs e slaesls
Al 851,50 SVl S slaes 8 55 g, S e
Llos 5 JMRe opl 51 S 5 odd CiST sla o) S ol ol
Oladss pwlal o Cand CiS (6l qowlin o311 &S
IS a5 Jlerl S slap S 28Tl okl
(YF XY O0) b o il 58l

33 dlu s LT Sy 5 0 ie 3 Shes 1w bLS
salics 45 45 Soles .l i onls OLas (F) S s
5, Shes oo s LT Slabs sldw L2l 1L 55
Loyl F ) Sl ials Jle 93 a ys Ol jis
Il 53 ol Slads 2l 31l o gome 3 8 sl S
5 5ad Iy (P0/00) Ll e 2alS O ie s, Shes
03 on odalina (V) JSCb )3 o875 shailen (7 F JSK2)
cﬁuwgwbj@szaﬁwﬂlf
whsolw 5 2S5 OL5 L Ol he 5 b gline 2S5
OLalE ol 5L 2550 ke T s 0 ol ol o gy 5 o
Olae s s Shas oy sie dlasly &S5 055 0nl 55 35 2105
L3 8 ol LT Slebs sl

e b S SUL LU s pdilie sl (i o
s Ll (8 YY) ol o 55158 0l ke ool
ST oS o pan 5 LT s O3 Ll 1 o8 e oo
2305 A5 Gble 5o L BLS,1 s Ol )50 5o
az B s s il (LT ol ol Dl 0555 J b
358 plonil (ol San (LT Al o 6K 03500 (S o

15
® Kafhd oo fur —Poly | 402 Slskgtha) VAL L 2
1.2
09
* y = 2E-05x" - 00073 + 07863
0.5 e - R!=0.8716
0.3 Tt
ar—
oo 4 *
1] 50 100 150 200 25C
15
PR AL 7L EP R Expon. | o e s Slodgfhal  1TAY L. o
12
- l‘-"-._ & .'..]]_u;t#w*-
09 g P A= 03773
L o
06 R o S .
* ——
03
L
00 4
0 50 100 150 200 50
15 !
* L{u"h.‘l..a.- Y - Poly. [ 2 4s ,;....Lg.l‘na} e 48 ',.5_-:._1_1-
e
1 ¥ = 2605 - 000770 + 10511
"",‘ kY= QL7859
08 B8
0b T 4t
e
* : T—— "
03 s =
L ]
an !
o L] 100 150 200 50

PR LI T Y

39 Oy ol e olS Wl 0,90 5 oyl ae; 0, Slas o bl 1Y S
VAV Jlo o OYAS Jloo il 2yl jie s bogles 5 Lol et slaloss

o 90 Sl .z 5

J..EJ)'\A_iL,JQL:»db:l)rfljsj:?l:‘u,l\j:\:uptazﬁ-l

dulfo\}pjvfljb}l&w@fjsf‘ﬁ-wbjja
e @l

6}@\QQL&JUﬁ):Jf:\MJJQIJ:£Lg}§J\

(¢ gmomen 53 (Y JS2) Sl O i 3, Shos 53 i



b balo culs o (Crocussativus L) ol yae o Shos U 55! YVA

Wor )3 pygS Slaad pyeS S g 5 ()39 p AliZe slajled I Jgus

AYAZ Jlo 50 0,65 o3lail g py98 5o alg> slaws

Bady Job praedlon B 33 paeS Slow Sl shw | St gy | F i
e Ll adlym s o o e

VoA | A-EN | FoF | Fora | €v | aua s | dim s (Y5} (a5
coe | OWEY | RSV | 0BV | WaA YT FAY AF4 s e
<Y | Ay | AV | Fee | AT 1ea r.r- &P 8.5 gy + olde}
e | oY | Yo | vaw | axr | 1 ¥ b.YF AYY i+ e
sae | e | P | oFae | T Lav T AaT opeals paif 4 e
can | wFY | dee | YET | cAv oy LA r.r Blgr A58 & e
XY | e | Y | vy | R | var 1AY a.r# AXY Sl + ke
S | v | v | oree | v VF- &7 ANa ke + ke
cwe | | e | Fee | R | s 14t YAF FYA asdi + oyl ke
cor | ARy | rae | wEy | vaF rry A ¥ wils oo + ok
o o Tos Tos | Tos Tos 1T Y. FAA aldy + gl ke
e | oear | owry | oraw | rar | owura 1EV FAF Vsl Sl
AF | oA | TAT [ TV [ K. | Al AL TRV FAS b 33 & gl 43 LSD

s B sl VoA g AR SSEN PV Y e b ls S 0,5 ol

Wor )3 pys8 Slaad e S Sl g 5 ()59 p hliZe glojles LU Y Jeue

AYAY Jlo 50 #5905 o3kl g pysS j0 dilgz dlows

chrsy Jabe el B 53 o a8 slass alasy Masi | Sl e | F e
mayf e y0 ailg= o Py P Jlosd

Veohd | A-FN | AR | P | ey | mas g | aigpe ] fps5)
s | oo¥T | e | B r.YY Yo¥ Y.hAe e h alls ol e )
e | EEv | wsy YA vy f.aa 180 gl o plRe)
see | EEY | e 1LAF Fo¥ F.AT VEXY ol + A5
TCP R 5 o IRT R o B R0 Fo¥ F.TF VAR | ol padf s ok
Y | AFT | Fae | VA TFa e LR ThAY ol pocf & ke
var | oepw | ey | asy TaE YN e Wah paiSl + gk §
vor | o BW | Fae | FAW rrs Yoo FaY VELAY e+ ol yke
T s | e | R Y.T- 1AT r.Y¥ AT sei + oyl ke )
ser | e BY | Yee | aryT | Y TAY B 4LAA Wil ol + oyl e §
rrre | &, FEY TRV TFY F.TF IT.VF Gy + GlsRe)
Pl T .o ohs | oTae | ovar Y.rT YaF FEY 1Y FF el
SR 2 i R TPS S I S o IR O R 4 A t .4 4 a3 b gl 42 LSD

‘5)55 ).Cb 6‘;} P)f \’*/\,\ 9 A*?,\ f*\c,\ ‘f*\‘,\ < Y U)B L’ AS’LD P)BS :as)f e)"_\jl %



yve WAA Jlo ) ojlos & o ol o5 sleciingy aloxo

olasi gy )5 0,58 olaad ¢ )sS SdS g 5 ()59 p s slajled 3G Y o

Jlo 93 53 95 ojlail g 95 50 Ailg>

whidy gl il 8 b yyF Sl shind | dhaad | St njy | F i
@ oyl g g0 ailyr ray pay 3L o

Vb | AR | B | FoTA | B | ppe g | A e [y (=)
s " tae | TAT | TOT [ Ay 1A A4 LR L] Al ol ke 5
=¥ - TT < AT | T.AT | AA- 1 FT T.yrY 4.FY r¥T e apy o+ yldes
ST T I XN KT S r.-r &8 1"nr- gl + olide)
ST I I A B R T TRV 18 ajuals paif o+ ohic)
s | ooTT | b | T | vav | T.A. T LT oyl pif o olyke)
¥ Y T.as | FAT 1LAF Yo -1 AAA il & oyl iy
| e | vae | rrr | TLAT | Ay LAs FNF 1.y goht & nlke)
Y soe | e | e | B | AFA T TAF £ 80 agdi o ylde]
s | | s | deee | WA T f.FY AR wila sl + ol
s | 1Y | Tae | FAT | TOT LAY TAA 145 oldy + gliag
¥ s | ver | TaA | FAN | WM YT LR TR ) -
T - TY Y 148 | ¥.AY w AA LEE .Y FAF den 33 0 s 13 LS

.'a);)sb 6‘)? .a)f YoM 5/\—7,\ S-F) sf’-Y,\ <Y O)9 L\ ‘_,’J"Lb (:)95 :05; o)‘.ﬁ‘

L T L R & RUT 0 56 e Ly | I B kN e e Rl A& VT s Sl peme ATAN
——— ERpOn, { & de j & Sleelgha) [T G L — Bapan, | ol ey o Soskgha) L e il
1.5 315 LS
&~
- I 30
12 4 Lz 4 ¥=8.0111x" - 0.1024x » 05351
\""-._ - w o= 0,817 Sgh - | S ] A= BETI
an . - R = 0.0100 } 20 O
- -
-
0.6 &~ 15 gp { =
i - e SIREESES & 18 i
o3 & - AEELe AT —— 03 !"-5__' ¥ = ARG T
. eorize T o e R = 09156
LY. I8 oo oo = =
o 5 10 15 20 F1 L] H ] 15 EL]

. ——
S s pslerd S0 R R

B kg e e s Sl & AVT g g s 93 R e
ERDD. | ol e § 5 Flos Wil T Poly. | — 20 p e RVTY
1.8 4 s
3.0
1.2
- r 2.3
o9 4 ¥ = 0.0021%" = 0.0241x = 0.5604 = - X |
- & B'=DsoEe -
- o | 13
- v L1026e R F. 1.0
ol . l e = Y = 0, 7HE0
e — | o8
——
o0 4 . : . . L oom
o 5 10 15 20 25

[ T

slasles 5o Jlo 0 g)lol Slads L RVT) s 3 Shas ggazmo g ylyoe o Slas oy bLS I P JSCs
o 30 5sSilke 5 YA o o VYAS Jlo il 2 yiey boglis 5 alls s



b balo culs o (Crocussativus L) ol yae o Shos U 55! VA

se5 4y (YNF) Hlaie op mics Hlas opl 5 RVT g
Sl jolais
i Sl L ol e | Ol i (S 55 b o
LSS b)) aS il by e o0
40 55 (6 xS (ool T Solass sldws 4 14 5 azils

23 = dle s (T Sleds sl s RVT o bLs )

05 g odalie dSloman (uwl ol o315 0L (F) Ko
53 RVT A¥AS Jlw s (o, LoT Solabs slaws il 31 L
e (P JSK8) 3Ll 1 (pse /1) ls e
GYAY Ul LT Slads s RVT o St alaly 1SS

2 gt g O iy >, Shas (1580 o go il
Iy Sl A gy Sl —Sas RVT Lol b a s S|
T L ol 0l s )l 4 s Ol
oS iy g Sl 0 el - SGee 0L Al VL
Iy 6w RVT el b jlabe (b g ties j3 o o

S fols

R L g e 53 Ll (0 F JK8) 355 s an
(p<+/+0) I3 ae Ll RVT (b ys o,LuT Slabs
oS 5 Shoe (51531 s 4 ol ) (2 F JSK8) 3005 1y
35 oplys ol 03 40 O e b g ddes iS55 of o
05 L oS ol b shime 2S5 0 i 5 Shes 4 S
(g ¥ JSK8) 55 sl o a8 (LSS 53 0 8 US4 1Y)

&b

ol 05 5 01 ae 5 b glne £iS7 35 S sl 55 Shas 2 SIS Caliina (slagST 5 5 s S oy 2 AYAY o (G153 56 ¢ g -
Ol oedie dgia OYAY ola ,3TAY 5 VY (Ol jie ) o Siolen s g

oo VYV gtin a3l slgr DILasl b shine 28 (5551 0WVA Lo g (S5 5 T s (1 (il (Sekomn Fs 8 il g -

Ol S o =0l (mio 5 ol sl iy Olejle SIS (s AT 3 0l 3) 0o 5 IYPY g ((s3L 50 p ¢ Y

bl AL, DLS 5 olée s L (BUNIUM PErSICUM) ol o5 b sline 287 (bl 5 (S5 05515 81 (sla o s IFAF o cg ot —F
..l@j..,ast):jéeli,idbk;)'),l..ifev&:db"'Gol)johl:féj);lﬂlf" el 6850 9 sl

(e dgia AFAY ole 3TAY 5 VY Ol jie ) o ialen n gm0 jhe 5 CokST 53 Shee et 5 55 Jamme Jolge S2E IFAY 5 ¢ ey -0
Ol

Ol gmio 5 ode Gl s Olsle 0 ke 55T 8 53 5y 05 SV O dalo-#

Agie OYAY 6loS3TAY 5 VY Ol jie e ialon cm g o gline iS5 015 oSl IYAY o cosly ool 5 oty e 53523 -V
Ol e pilie

Agta o gs oty Sl g y5T 5 5 A5 (55 (Ol ae 5 A FAY eI 55 (S sS rp ihama LS5 cp (SIS A

g o b oils . 2S5 5 (6,LT il (ol )8 el LY Ol jke s 3 Shes 65kl Caltin sla 55 6 VA - 6 e =4

(sode 9,0) Oljies 53 658555 5m 5 Sdb CiS 5,8 4t )3 ol ploit Solalllas gy 2 AYAY L0 csilgimn 5 g el ks )
Ol e mdin dgdn OYAY ol H3TAY 5 1Y (Ol yae s o iolen s s

11-Abdullaev, F. 2006. Biological properties and medicinal use of saffron (Crocus sativus L.). Proceedings of the 2nd
International Symposium on Saffron Biology and Technology. Mashhad, Iran, 28-30 October 2006, p. 339-345.

12-Arslan, N., Giibriiz, B., Ipek, A., Ozcan, S., Sarthan, E., Daeshian, A.M. and Moghadassi, M.S. 2006. The effect of
corm size and different harvesting times on saffron (Crocus sativus L.) regeneration. Proceedings of the 2nd
International Symposium on Saffron Biology and Technology. Mashhad, Iran, 28-30 October 2006, p. 113-117.

13-Bolhasani, A., Bathaie, S.Z., Yavari, |., Moosavi-Movahedi, A.A. and Ghaffari, M. 2005. Separation and
purification of some components of Iranian saffron. Asia. J. Chem., 17: 725-729.

14-Caiola, G.M., Caputa, P. and Zanier, R. 2004. RAPD analysis Crocus sativus L. accessions and related Crocus
species. Biologia Plantarum, 48: 375-380.

15-De —masstro, G. and Ruta, C. 1993. Relationship between corm size and saffron (Crocus sativus L.) flowering. Acta
Hort., 344: 512-517.

16-Farooq, S. and Koul, K. 1983. Changes in gibberellins-like activity in corms of saffron plant (Crocus sativus L.)
during dormancy and sprouting. J. Plant. Biochem., 178: 685-691.

17-Ghorbani, R. and Koocheki, A. 2006. Organic saffron in Iran: prospects and challenges. Proceedings of the 2nd
International Symposium on Saffron Biology and Technology. Mashhad, Iran, 28-30 October 2006, p. 369-374.

18-Jahan, M. and Jahani, M. 2006. The effects of chemical and organic fertilizers on saffron flowering, Proceedings of



VA WAA Jlo o) oyled ¥ alo oyl oy sleindg iy aloo

the 2nd International Symposium on Saffron Biology and Technology. Mashhad, Iran, 28-30 October 2006, p. 81-
86.

19-Khoze Mary, A. 2000. Saffron in mixed cropping system. J. Saffron. 8: 18-244.

20-Koocheki, A. 2004. Indigenouse knowledge in agriculture with particular reference to saffron production in Iran.
ActaHort., 650: 175-182.

21-Koocheki, A., Ganjeali, A. and Abbassi, F. 2006. The effect of duration of incubation and photoperiod on corm and
shoot characteristics of saffron plant (Crocus sativus L.). Proceedings of the 2nd International Symposium on
Saffron Biology and Technology. Mashhad, Iran, 28-30 Octobr 2006, p. 61-70.

22-Koocheki, A., Nassiri, M. and Behdani, M.A. 2006. Agronomic attributes of saffron yield at agroecosystems scalein
Iran. Proceedings of the 2nd International Symposium on Saffron Biology and Technology. Mashhad, Iran, 28-30
October 2006, p. 33-40.

23-Mahmood, A. 2001. Mix cropping system. http:// www. Agri systems. Org.

24-Mashayekhi, K., Soltani, A. and Kamkar, B. 2006. The relationship between corm weight and total flower and |eaf
numbers in saffron. Proceedings of the 2nd International Symposium on Saffron Biology and Technology. Mashhad,
Iran, 28-30 October 2006 p. 93-96.

25-Mohammad-Abadi, A.A., Rezvani-Moghaddam, P. and Sabori, A. 2006. Effect of plant distance on flower yield and
qualitative and quantitative characteristics of forage production of saffron (Crocus sativus L.) in Mashhad
conditions. Proceedings of the 2nd International Symposium on Saffron Biology and Technology. Mashhad, Iran
28-30 October 2006, p. 151-153.

26-Munshi, A., Gllzaffar, M. and Zargar, G.H. 2003. Prospects of saffron cultivation in the cold arid zone of Kargil
(Ladakh). Human Impact on Desert Environment, 434-436.

27-Albert, N. 1999. The effect of mixed cropping saffron and pea on saffron yield. J. Saffron, 2: 73-78.

28-Soufizadeh, S., Zand, E., Baghestani, M.A., Kashani, F.B., Nezamabadi, N. and Sheibany, K. 2006. Integrated weed
management in saffron (Crocus sativus L.). Proceedings of the 2nd International Symposium on Saffron Biology
and Technology. Mashhad, Iran, 28-30 October 2006, p. 133-137.

29-Zubor, A., Suranyi, A., Gyori, G., Borbely, Z. and Prokisch, J. 2004. Molecular biological approach of the
systematic of Crocus sativus L. and its allies. Acta Hort. (ISHS), 650: 85-93.



b balo culs o (Crocussativus L) ol yae o Shos U 55! VAY

Evaluation of saffron yield (Crocus sativusL.) in intercropping
with cereals, pulses and medicinal plants

A. Koocheki, S. Najibnia, B. Lalehgani *

Abstract

Saffron (Crocus sativus L.) is a valuable plant which is mainly grown in Iran, India and Greece. The
life cycle of this plant is short and more period of plant growth isin autumn and winter which, it is not
possible for other plants to growth. Therefore it does not occupy the land during the whole year, and
hence possibility of Saffron intercropping with other crops may economically be feasible. To evaluate
the potential of intercropping of Saffron with other crops, this experiment was conducted in the
research field of Faculty Agricultural, Ferdows University of Mashhad in 2006-2008. This study
arranged as a Randomized Complete Blocks Design (RCBD) with three replications. Treatments were
different combinations of Saffron with three groups of crops including cereals. Spring and Winter
Wheat (Triticum aestivum), pulses. Chickpea (Cicer arietinum) and Lentil (Lens culinaris), and
medicinal plants: Ajowan (Carum copticum), Black Seeds (Nigella sativa), Flixweld (Discurinia
sophia), Green Cumin (Cuminum cyminum) and Psylium (Plantago ovata) in a row replacement series
arrangement. A pure stand of Saffron was also included in the treatments for comparison purposes.
Relative advantage of Saffron intercropping with other crops in terms of Relative Value Total (RVT)
was only shown in Saffron intercropping with Ajowan and Black Seeds in combined analyze. These
values were 2.16 and 1.85 for intercrop of Saffron with Ajowan and Black Seeds, respectively.
However, the highest yield of Saffron was obtained in pure stand (1.06 kg/ha) and the lowest yield was
in mixture with Ajowan (0.12 kg/ha). There was no difference between intercrop treatments in terms of
Saffron yield, except between saffron intercropping with Lentil and its intercropping with Ajowan.
There was no difference between intercrop treatments in terms of number of corms per plant, number
of buds per corm and also fresh and dry weight of corm. Yield of Saffron was reduced with increasing
irrigation frequency (water needed for companion crops) (p<0.05), but there was a positive relationship
between RVT and irrigation frequency (p<0.01).

Keyword: Saffron, intercropping, medicinal plant, Relative Value Total (RVT), irrigation.
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