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Introduction: Saffron (Crocus sativus L.) belongs to the Iridaceae family, whose dry
stigmas are the most expensive spices in the world and are widely used in food and
pharmaceutical industries. Correct management of planting density is one of the most
important factors in the formation of saffron yield. Choosing the appropriate planting
density in saffron, while increasing the exploitation of this agriculture, increases the
yield and reduces the period between planting and economic yield. On the other hand,
gibberellins are classified as a diverse group of plant growth regulators that enhance
some physiological and biochemical pathways in plants. Gibberellins are involved in
many plant development processes and the improvement of some desirable traits such
as increasing stem length, uniform flowering, reducing time to flowering, and
increasing flower weight. Also, considering that the study of planting density factors
and the simultaneous application of gibberellic acid hormone on the qualitative traits of
the saffron medicinal plant has not been done, the purpose of this experiment is to
investigate the effect of dense cultivation and gibberellic acid hormone on the
antioxidant activity and effective substances of saffron.

Materials and Methods: To investigate the effects of gibberellic acid and plant density
on the antioxidant activity and active ingredients of saffron, an experiment was
conducted with a factorial arrangement based on a randomized complete block design
at the Agricultural Research Station, University of Birjand during 2017-2018 growing
season. Treatments consist of gibberellic acid (0 and 20 ppm) and plant density (100,
200, and 300 corms.m) with three replications. After the land preparation operation
including initial plowing, disk, and land leveling, plots with dimensions of 1x2 meters
were created. The distance between the plots was 50 cm and the distance between the
blocks was 2 meters (including the irrigation ditches). Since it is important to choose a
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quality root for planting in order to create a high yield, healthy roots without wounds
and scratches and free from any kind of disease were prepared and planted after
weighing (the average weight of each root is 8 grams). Anthocyanin, phenol,
antioxidant activity, safranal, crocin, picrocin, dry stigma yield, and photosynthetic
pigments were measured. Data were analyzed using SAS 9.1 software and means were
compared based on the Duncan test.

Results and Discussion: The results showed that gibberellic acid had a significant
effect on different traits (P<0.05). The highest amount of phenol (629.77 mg. 100 g dry
weight?) and antioxidant (39.53%) was obtained from the gibberellic acid treatment.
Therefore, the effect of gibberellic acid at the level of one percent on stigma
anthocyanin was also significant and the rate of this trait was 24% higher in the
treatment of gibberellic acid application than the non-application treatment. Active
ingredients of saffron are influenced by gibberellic acid treatments. The highest safranal
(32.5 %), crocin (140.4 %), and picrocin (58.1%) obtained from the use of gibberellic
acid, and the lowest safranal (28/3%), crocin (125.1 %), and picrocin (56.6 %) obtained
from control. A planting density of 300 corms.m? had the highest dry stigma yield.
Chlorophyll a and total were increased by application of 20 ppm of gibberellic acid by
14% and 12%, respectively, compared to the control. Plant density treatments were
significantly affected only on some traits of active ingredients (safranal and picrocin) at
the level of one percent and the highest these were obtained from plant density with 100
corms.m?, but it had no significant effect on other traits.

Conclusion: The current study's findings revealed that the use of 20 ppm gibberellic
acid had positive effects on qualitative traits of saffron and low planting density (100
corms.m) affected only some traits of saffron active ingredients (safranal and picrocin)
and high planting density (300 corms.m2) affected the dry stigma yield.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.

Keywords: Phenol, Safranal, Crocin, Plant density, Hormon, irrigation.



& N
. VEF Ol 5 )l cdl oyleds crﬂujl}_s.xl:.-

IIIII O) = $F taomis oyla
d | http://dx.doi.org/10.22077/jsr.2021.4318.1159

-
e

ﬁ/aﬂ"

29 dllio
3 1amnS T 5T Cenllad g 0550 010 37 0515 5y, kS g Al S (590390 51 4xdlla
(Crocus sativus L.) ylyae; 29,08 oLS

T Lblb M s I Gligg she dozmo T (5 ,5Ls doguans 058 sl (> domo
Wy oSS «65,5LaS oSy wadlate ofyg (LS (LBagh 35 e 9 Sl psle 09,5 Loidls)
e o1 ¢(53,5LiS saSiasls ¢ gl (LS ($els e IS SLel pele bl (Lulid IS (gl Y
Olpl iz o o8l ((65,5LaS oaSiils oyl yae ) _imgh 0g 5 sliwl-Y
Olrl s aals olKails o) ,9las oasiadls ( SLel pole 05,5 oliul-f
mh.aminifard@birjand.ac.ir :Jseas oo ss®

VFooloPloh s dy Gy AFee /oYY il yo &)U

~a ol olyhe) 050 Olge g (Sl T BT Cllad o515 53 el 3 dl Sl 330592 5T (s sgliiods
=) Jlo 0wy oIS (5,9l euSlils (Sl ac) 30 50 (Bobai Jol5 laSah 5k B 53 9551 ©)g0
g ¥er ee) Culls o515 gebauw aws 3 (plistist Yo 9 o) slSid pr ek 93 Jold lslojT (gl Lo s 1,21 4047
(S |51 cadled (J9id miluwgiil Glime Joldb oud (6 yuSojluil Gliuo .iogy HST aw b (@ey00 5o aiy Yoo
P ol Sy Lo 0l (LS gulis aidgs (5 pwgid aailasSy 9 SUis AN 0 )Sos ¢ 5oy <y )5 «JUI 3L
S0 35 055 (o) FYAIY i ity (S| T cdllad g Jgid (50 (o2 s 45 (55 9b s el Wl 251 3 (5500 %
Syl s Sre 51 il s ruizred ol Cawdds Sl o duwl G pan jlod 51 oy YA/D g (SdS o339 055
3 ey S il 5o 50 w00 TP o ol (yf3ae 45 (5 9bar o9y S (bl (lime 1 o0 O b 0
(203 YY1B) JUI,8Lo Gl3no oy yiidens 45 (5904 o855 515 S pzr sonmsl i i 55 ()15 0550 Slgn .09 it
(30033 YAIY) JU1y3le ol5m0 ¢ 5508 g S yansr il B o jloud 51 (Ao s BA/Y) (g S 9 (dn0yd 1F+/F) (rumg,S
Spao b Sp JS 90 Judg s (ylime izrod ad Jol> wald )l 51 (033 BFIF) (rwg S 9 (0033 IYB/Y) (g S
Slgo (pan y Ledd CudlS (o515 Hlond Bl Sl 381wl dy Camud 9033 WY 91 (50 o iy ol Sl e ot 2 1
31 00y0 OAIAF 3 FYIBO f5aads cud 51 LT (o ol 5 992 510 gino S0 yd S by )3 (g Sy 3 JU13Lw) 0350
(e 30 Ay Yoo SIS (51,5 bl 5 o i ;iU Wlio plu 59y bl cod oadlive @30 yio 30 dg Voo CdlS oS,
- Sy el Vo Span 0l (asieo ol Cawdts gl 4 4zl b (IS Habay .cubls 1) s AINS 5 )has ¢y il
Ol 0,550 Slgo Olio (5 1 53 ladd (aay0 yitoys dia 1++) (mly CllS (51,5 9 0,5 (e (S Olio S9ae o sl

als p3l s AN 5 S has 53 (@150 k0 50 4y Too) YU CilS (o515 g (g 5SS 3 JUly3Lw)

599399 b ALold (ypmigS < JUl,8Lu (Jid 1 ganlS’ lools


mailto:mh.aminifard@birjand.ac.ir
https://jsr.birjand.ac.ir/article_1790.html
https://jsr.birjand.ac.ir/article_1790.html

VEOF Ol 5 5l o) ooled Y o Ol jdes slajia s 4,5 OF

Malafilabi ) oas,5s 5 Lo o zhaw oy o
slasS15 b sleas culs 5.5 (& Shurideh, 2008
Glasdlae b cusls 3o ades Ll e 1, YU
olis (Ahmadi et al., 2017) ) 5ee 5 oo
G A Ve a4 00l cwls oST alEl wsls
olass QSIS Gl (1ol o e
GHlKes g soblaeme  imes oS
as wels oylzs (Mohammad-Abadi et al., 2007)
5 05 o3l (39 0 Shee p (sl sime 3l uBlS oS5
Sid g 5 09 Omimed o)l Sis NS o Shee
9o i)l @S wsdiee yider SYL SIS 0 Sp
YOI YL o515 5 (oyere 5o 4 B0) o5 o515 haw
315 ORlRl S sls plas (ke o (e 5o an
aS 5 08 o mhaw axly o IS olaws ke 3G
wesee 3 b cou |, ablS o Shee Uil
$olisw 9 Luge wimen (Gresta et al., 2009)
cnls by, 51 s (Behnia & Mokhtari, 2009)
4 V05 ) ) pliie; an o515 5 (A3 5 slodsd)
S fes 1y (S oy ) ye bl Yo e 0
B ein s e ez 0y90 So (b o lhas
ol o (o0, S phle Jlo jo a5 azdl e g wisls
S oy ) e il Ve e o a Ve 5 VO L

Sl plais] ogs a | o Slee 1y oo
hsege 098 lyedr oo S8 Sk
# L eberten s Sgdnid Sl Sl (S
(Hashemabadi& abs o il lals
51 ol o laod,o> Zarchini.  2010)
Colae Slao I (B oge 5 kS s3ed glaon
oley pmals (eSS, aals w@ile Jsb il e
iale;l o (Srivastava & Srivastava, 2007)
0S5 el Jolre aziliz b svalia Ko
PGP W aD) w05 GyF ey an dle o
Sphee fuben J5 ol g Slhsb S n 5 laads,
odds byl omimen (Koul & Farooq, 1984)
ol.:f 5o EDTA 9 &J).».OM‘ oﬁ)lf &S Sl
oo oLS lonST T laps 5l iol38l cel amig
clale aw 36w, (LOpez etal., 2007) el
Slge p (Yoo oo Toog Voo o) vl S s

doddo
4 slee Crocus sativus L. ole ob L ol jac;
-ol8 ol S sleadls a5 el Iridaceae oolgls-
2 Slsld ol g eos Bl o sl (n S

Ahmadian-) sl sl sl

ETIL N
oo Lls b olu! (Kouchaksaraie et al., 2016
VY S plydes Jpame LS e VN0 Sl i
WL kz oSl 3dg 5 (Ol chaw o LS
S5 s woly 0 Jgame ool Sl a5k
2 Jyame onl i 5 (o8 0025 3lo 5 oaS s
AghapourSabaghi, ) sg, o ks k> zlhw
cpl S .(2019; Ministry of Agriculture, 2019
G sl kS
OresyS Jolis Lol &5l cdglie 4w lap] ol
JU3le 5 (pab Jale) (S350 (S5, olo)
Olyies SeilsSlos S sl o Clae bl Juole)
Olysar e mlio )5 olS (nl W)ls (g Fetes (B
o)l Glyiedr sileg)ls mlio jo g catadpab
oolaiwl odxe (gsio g Holleadl o vus (pwlwlas

3 casl oleord oole VO

Razavi et al., 2013; Fallahi & ) sgo 0

.(Mahmoodi, 2018
5% Jelge Cn s 3 (S0 B 0515 e Sy e
Naderi ) ool olhae; o Sles (5550
cnls o153 ol (Darbaghshahi et al.,2009
ey ol oo poste (RIP (pod Gliie 5o conlie
B cblS o 0)90 Job ialS 5 o Shee (iol33) o
(Abrishami, 1997) 544 0 5, Sles o goladl
3canS Jol Jlo o laes o Sles aSGl @ a5 b
bodwjoe Sl e pliaerg goladl L
699> b olgas oSy <udS slagSl 5l ooliul
Koocheki etal., ) s 5 o> |, adgl s Shoe zals
Behnia and Mokhtari, ) s e 5 Lag (2009
B) Hlyaey an alize sboeSTy Sl w,p L (2010
olae; o, Slee o gl Yo Job o (4 V0 g V-
Jsb 5o 4 10 b 4y o515 Gialiél oS wioges 358
Ol g 0 S o Sles Sgge 4 i e gle Yo
Koocheki et ) .l Sen 5 S35 Gubios gl L,
5o pope Jlo daw b o a5 sl olas @l., 2012
i O a4k g o S15 GRIBL e
4y el axly o I8 olaws iul58l es LS
AJ%ngkj&bB;ﬁoﬁm)bwo%



OO iy ieslpn 0S| S8 5 el o O gnspn S anlllan 01,08 555

o g 4 ol g8 2 5l sile g Soal
LD S (p)F Sk an 8 Sy eSle) (n)9
5 S Ologad el Sex oS ol S8
Srastle Yo U jho Ges il 4s)ie S oleend
2 obaes glean () Jsu2) wb oS e (5l aigel
5 oeibel mob 4z elol s 10 ol
Slewd ol adls e gile Voo Gee L ol Ll
s 51 S plaw Vo olme) el S
Jsl Gslel Lolyon iz g laay (5 y9abse &9
Sbos @ 3 5 90 Gt plae Vo cdile b
ai Jlesl wind Ol Sy Ooga bo,s oS
VY0 oloyes yo Jol s Lel (Shakeri et al. 2018)
O pled &5 (Goruiar (S Doty g Sl
Ay oo ol Gl am ab pll st OB
5 S8 Sype L b ur S Soals
gladile JyuS 5 dilaie Bye b un sl
oles slads ab sl (ws Gezy Bisb 3l e
Jlo) 0 Jlo ol ol ans oo olebs ol 4o
oS whaw 551 larile 31 28,5 Slas 1o b (s
S gl po S5 iz slacand 5 al cuils
Sz el FA Conay of F il 4z 0 YO gleo o
O 90 5 dwlre Sz AN o Slae g wiols
Clld s ol e Jels clio
O3St 3 oemssS (JUALs e g oS
st BIaSs) (g Soslail S el S
5 by Jad b o 55 (S Jede)lS 5 D@ Jdg 1)
gy by Ao po Bl axwy Gl oSy
Jelos g i pslaieds 08 plol ole (55 50 lyae;
5 SAS 91 5l as 5 Linlesl 5l Jols slaasls
che 05 oS ggesl Gelol 2 lapnSike anlie

Ao dslie SoaS5 b ao s miy Jles>!

S g S olS il gl (g 55 0l
pll (I8l pH 3y 4 puibwgiil (S0l
9 S meliy Jold 3L 5o 5l jolate cnl gln 285
SaylST g lisl a9 PH=Y L osl SGL00l8
ez 4 3L L baiges ol eolisl PH=F/O L ol
Vor g OV: zoe Jsb 99 50 mpw g 2D oail,
Olee a8 C8lB 3 90 pa sln ©da Gl sl
Wrosotad, asos dwle ;) adal ) gl oyl g1

.(1976

(w9595 9 JUAL g S) lides o jige
Ot Yeeshes Fov il gl a1l 0 S5e
ols plas
D)5 een (Mansurilsfahaniet al, 2013)
sla 5 jhe ald cow Spumanul &5 WS
o992 cpl (Bushue et al., 1999) ws 5 ygens
R A
b JedS LS 0 Sy ool g gl )l ol cely

0 ;é Slas u|).un

s b3S wimen (Leena & Valasala, 1992)
FERC SR L ISVOMUNN 1\ JUUPSINK L X SO
» «(Soad et al. 2010) o (yg55,S oL )0 (55w
oS Cuel @y azgi b9 oad S Clxesgi
calie mlio 1o ol es g B jlas ¢ oljae; g5l
2 Py Jelse Qlulid Coa o aredas Slidey
-0 oS ol 4l slacudplie ady 5 ged g Wl
25 9 (o5 O Slee Jyax 4 ) o 1) L wly
05 b a4 azg b izmen 08 554 Jod LB
Oy Ologen Jloel 5 cils o515 Jalge aslllas
Ol (29,0 oS (&S Slao 59, p el S e
sy sialesl ol sl 5l Bl 418,55 & g0
S35 2 el S Gsey92 s oSl oS 3

Sbee olyhe5 0550 Slge 5 (SlaST sl codled

L gy 9 dlgo
SloSsh zyb B o e e &0 ilejl ol
as)pe 3 LSS aw g s A L Bolas (LS
Wz e oSy (55,5LaS euSiils Slihons 5 (o550
ool 6zl e s plol VYAB-98 el Jlu o
5 4T g ax )0 0% Sldla> Jsb Gl )b
VEA- glis)l 5 akds OF 5 4> 0 ¥Y Llilir bie
Jolis iolosl sla Lo o plnil Lo o 5 (6550
g (plas V0 s ) Sl S e ghaw 5o
(oo 3o 4 oo 5 Toe 1o 0) llS o815 oo
oy Solweslel Slles 5l e idg 1SS 4w b
B s g S sty o
O ba,S o albld ol obml e YXY ol
Sl ) e 90 Sl G alols 5 se il
as Lul 5l s 3 ad s a0 (sl slasy
Vb o Shoe sloml o 2Bl Cg oo pe an Sl

5 o) o9 g e an 1wl coenl Sl



VE Y Ol 5 5l ) oyled Y %AQ‘;&:&) L;lkﬂjjiqfidb?

o3l el Joro S8 (ol 9 (59 8 Slooguas—) Jguo
Table 1- physical and chemical properties of soil used in experiment

VPV URYS Tl ¥ _ ko) i
o oSy ool F i £S5 ko) el _
S eal PN 22y (o) (2s,) (22y3) (o 5sks 2ePS
Texture oH (o Organic Total N K?mg k gﬁ) (p)S okS
EC (ds.m) Matter (%) (%) ' P (mg.kg™)
=y 1.7 2.3 0.68 0.06 420 40
Loam

b dged odz (e fegil VYO zge Job 0 g o
ICERJUIILN ] Jr- R OTLE VL GO LGSR

AW (g S 9 JUI S «(rmg S (6 o5 051
5 JU AL (a5 ol o 550 Slsa (5,0l g
(INS, 2006) )l Jo o ailiw! oy, ¢ pmg,Su
ke mn vy Ol bl 28,5 18 eolanl o g0
4 jlhde Ol 5l solawl bosads jog aS digad p,8
B B LS e A
eh bagie 33 oSy S5 3 4o Vo ke
YOV locieh 5 i s 5 ab o peboliic
gl (g ,S) T g (JUI3L) YY o (g ,S)
Cwddy dae b 3l 8 egidenSwl oSy lawgs
0ol 53 Slho polie g aid,s 13 55 alal, ,o ool

A0 5 dewlzeo

X=A/Mx100

S,y dxlyg b adine S oS i Jlaae = X
abg e e Job o oud onilss Ld plie = A
PG 9l b S iz 5= M

S 2 Jdg 5 (5 S0 jlul
L JS Jeds)ls g b @ Jdg ks polie (5,50l
&l s (ANON, 1967) (5,1 og, 51 eolazul
Flsha Ve p0 Sp 5 Ll S Y jglaie
Ol b Jolowe @2 s ol 2oy A gl
: Doty ol Jole ) il e Vo 4

488y V-
Oliee g 235 Souda il j90 Fove
2D J35)S s gl PPV zoe Jsb 0 @ Judg kS
29 ab gpSolaily Sil3 gl YO i il

. A= (Amax — Aroonm) PH1 — (Amax- Azoonm) PHas
JS opilw 51 mg/L= AXMWxDFx1000/exd

1700 NM A ;5L 510 ,0 i 1510 A (Lds A
s Dl J5Sye 39 MW (el 700 5 o
-3

10 :c8, a>,0 IDF (Jgo  p,5 433/39 10yl56505
) :d 15600 :£

NS Sl T 5T e lzd (g a0 1]

S5l g, 3l (a1l collad s Cax
S b e YT SaS Ly JISGol, cud b ials
(Turkmen w5 8 solawl (DPPH) L3l jaue s Sy
s 5 oo 59 sshae el sl et all, 2005)
sl Lisles] &gl a4 DPPH Yoo Lo <10 Jgili
s B @Bl aey ADIS ojlas i e SO
oSS y9 olBtws b asl ¥ owas soel Ceway byl
S kB Yo Daedy Jolme ol 5l am i bsls
5 baiges iz o8 conis 3Ll glos jo 9 (SOU
Joe sresibgiSoal olfius b asls D1V gge Jsb
A odily> (UNICO,2000,Germany)

(vals Cdxldiges wdz ) -V= oSt Sl as e

55 L 5 S e (g Sl
5 del SIE g Sl eslitul b S Jed slyione
Chuah et al., ) o aulre gdlSiw udgd Bye0
NS oylae i e D oshiie cul 4 (2008
aids gy 5w g end Jiie Gialesl gl 4y ol jas;
59 mpe 9 ALl ()] 4y g dgd md Lee - 10
ol & G a8 Vo) mow SloSo il e
los ;o adBo 10 Sowdy Jolomo (e 0l 00938
Wlal T 4y opinness ol i s Vo g azISE 30



oy )oj}n)\}ﬂjrf‘jJZMJJ:w‘g‘_(:!r:,Q}AJ}AJ?‘MJUQ.AQ\)&a{h))ﬁs:ﬁ‘

Ol lwg oS glopsd GlaSy a5
4, (Hajisamadi Asl et al., 2011) 54 oo g
W a5l Soym crse Sz sl o5 slaisS
45 w00 S o0 0aiiS g e slawil Ko g Dbl
2idlse slopsd me sl cniSa i Jole 055
Uil o asms o (Hajisamadi Asl et al., 2011)
e Wl oo (pl g Cenl Fge oS (Sliaems S Slse

58,5 b oS 5 Gl

AN Sl T 5T e

"o 4o Wby S Jgax 0 &S jsbiles
Codlad (e p 0l Sy ool S L w0gl
CnlS @ ST 51 Jg g o cre aIS SlosST 5l
y (VJgax) aid o gme Jule g0 opl Jlaie
O Sl Sy Bpae ale] mls Ll
mdy bl cad SO Cds o Jxe Gl 0 (655
Ot 55530 (90598 el Vo Sras baSg)sb
sdalie (o, YAOY) Slawsl ol cudld e
(F Jgoz) o

plol Jod5 5k obS (g5) » o5 sladlae b
booad e wlo U5 a5 ab akis 285
(S o ‘S,IMMSIKSJ s vs e (S el
L a5 (Saeed et al., 2014) sols vals b awslie yo
lpsle 5 LI5S s Slskan 3o cnl gl
Oowes 5 (Gougoulias & Masheva, 2010)
ol (Alrashdi et al., 2017) Ko 5 o)
I @‘W‘g‘j Collad (g9, 1) S o] Cote
O g 0 yziws > S G ailes S ool
el S > s (Habibi Dastjerd et al., 2019)
5 Sl ST g i Ol
Sebwdlos sl 4 s SloS] il clas
Phe olge CudnS g CueS (goaxie slo,guS cuile
85 lye Ol imdoe 3 L Cou |y lals
a5 QLS ged g 0l 5 andly pulul g galds i
o dlgee 2al oL ejse olse ok
Q%.‘ Oy )'| b ‘C""“?‘S cs‘“L“f W3 LgLQoA.L;SW.zJa’.:S
oad alis i Jdoay S ool owisS v das

g loize ol o Wlg s olS ged g O, ol

Chlorophyll a=
(19.3 x Ages) — (0.86 xAsss) V/100W

Chlorophyll b =
(19.3 x Agss)—(3.6 x Aggz) V/100W

Total Chlorophyll =
(20.2 x Agss) + (8.02 x Asgz) V/1000W

6“”@9‘ J}Jo 30 L =A ousdls J}lm > =V

'B)fw}).ttb}o.;).‘ 0)5:W50M uj‘)s

A Jgid (50

Js Ol dmosls uilyly 5UT Jguz 4 azg L
Sl Sl gay90 sl Sl Cou Lo he;
Jole 50 (pl iSen p Sl g CBlS oS15 9 <85 13
Aol aily Cas p o gbgee b ales
(Y Jse=)
e O90y9 jl esliiul 355 pasine sl S o
Srae b a5 laigSa wo S Jsd Gle Sl
ke PYUV) Js2 Olime cniitin sl S o
Ol rrteS 5 dal Sy (S (jg p)S we
pas Jlos (K3 (35 05 wo ) 0,5 (e PYYIT)
(FJgaz) ais saslice auwl S jom 150,90 (8 pan
oLS s o, slmoniiS ouis 1 a8 alie ki o
Slyme b patie 285 )15 adllas 950 ol
NP el Sz 3l o gt g 5
Olie ol 4y Cod S pozraal jlad 0 9 85
(Abd Khani & oo Jol> gpan J5 8
Gougoulias & ) lssle 5 3LJs5sS Seluky.,2016)

oolw ).s‘ L),SJ[M MLD.A G’L"’

oo 5 gl uxen 5 (Masheva, 2010
Syl ot @56 (Alrashdi et al., 2017)
SIS sy Sl claS s,
Sharaf-Eldin et al., ) | )Sang cpadl &5 &los S
sl el S yamannl a5 wols jlas (2007
9 bbbl o PSS Sy o L ols s
W, 5,155 55 (Anastasia et al.,2012) Koo
stzy B b S 5 G (Sl pzan!
OLLS o 1) (Ueg,sSlBanul) pls (s wlos s



VE Y Ol 5 5l ) oyled Y .kl>gu‘,a.c) L;lkﬂjjiqfi&b/\

Sol Sy sl Sl oz B pe e Lo 5 i

(Y Jgaz)
OlSen 5 Jeol y5 e Gtalojl (nl i b alie
asls bl (Hassanpour Asil et al., 2012)
Pro Bpanl 35 ol 5 ulewssl Gliee (e
Slesi 50 Ol (rseS g Syl 52 50 08 oo
b, 6s) Glslllas b pimmen o saslie aals

sl Lo 0 Ciliwgi] Glgime oS asuie
9>ty V¥ L sl Sgenl> 5 VVA L S e
Aoy my mhw j0 g 8l mliEl sels 4 cod
Slaass (Abd Khani & Seluky.,2016) s o cxe
W e Jel S o Jled a5 cnl oy lis B
(Teszl’ak et al., 2005) 54 co puilimsgis] il
Yo b oubwssl i 5 Jsho slopleSy anwys
Py ARBS dis Cond Ll aeeg ST Gl 035,
ond asle b ods ol s, Wl a5 Ll
I olmssl oliee Gl cel wil j3e oo
Wl eyl Sopmd coge o Silpmzracal 0sdise
355 a5 w08 o rdg e lampl Koo 5 Dol
53 ilios Slop>d e slp oaS g e el
5 095 Foe oS (Lu)Sgy0ee Slge il o A
Vitrac et al, ) awo o Lialidl 1) uilawgs! olsee

(2000

QSLQJ"‘"‘“‘A ‘Sljbeb)j‘)é e gt w‘ﬁ‘ u.cl_.
Hajisamadi Asl et al., ) 05,5 a4sl ewdglic
codld o a5 sas e olis low,p (2011
Sy shie bl (b oluS 5 g laglaensT s
o0l 5,15 wmes .(Wang & Lin, 2000) sls
Sl ol ol Sleedle (Sodde s ol
G ozl 5 s O3y S glsear Slolls
(Clarke et al, 2004) el 7 ks gulonsST slo i
g beudaln puw g pod Jud cel Sl o]
{Eraslan et al, 2008) 54 oo ylosuns 5T sl 331
plinns e O yaody Sl jeanl vy o Hlaiey 14

AN (pailonwgid] 550
2 S Sy ool 1 S ol Lt gios b
oSy il Gl 0,5 o pme IS Cbwgl ylsme
)5S S Gl Jele g0 cnl Jlie 5 clS
Sl Sl sl g5 (¥ Jya) o sies
B pan Lo 5l S yslewgisl ol aS sl T

30,0 VY ety sl Sy (490,90 ploe Ve

e oS (heS Silies 1 S prorinl 5 CBUS o17 136 uily g @520 ¥ Jgar
Table 2. Analysis of variation of plant density and Gibberellic acid on quantitative traits of saffron
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axye . . a 8 3
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Bl k 2 38.889" 0.960% 10.581= 0.495% 28.676=  1.037= 2.435m 0.305% 0.005% 1.975%
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* and ** are significant at 5 and 1% probability levels and ns: is non-significant, respectively
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Table 3. Mean comparison of plant density on quantitative traits of saffron

€ Juli
Safranal (%)
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Planting density (corms.m~)

(poyare ;5 p,5) Sos aldlEs Slee
Dry stigma yield (g.m2)

() s
Picrocin (%)

100 33.552
200 29.82%
300 27.95%

58.962 0.12¢
56.85° 0.15%
56.480 0.242
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Means with the same letter are not significantly different at 5% probability level.
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Table 4. Mean comparison of gibberllic acid on quantitative traits of saffron
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| Y-
Pt 629.77% 39.532 25.802 32.562 140.402 58.192 0.14® 2.032 4.442
20 ppm
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Means with the same letter are not significantly differentat 5% probability level.
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Table 5- Mean comparison of interaction effects of planting density and gibberellic acid on dry
stigma performance of saffron plant

(oo ye 5 d) cils o515
Planting density (corms.m?)

Ol 5 gebes) Sl Sy
Gibberellic acid (ppm)

(s 5 p)5) Sas ablSs Slee
Dry stigma yield (g.m?)

100 0 0.12°
200 0 0.16°
300 0 0.30%
100 20 0.11°
200 20 0.15°
300 20 0.17°

Xl e )0 iy e j0 (5l gire L;)L.{I AU S i B> S Jilos gl o o Sils
Means with the same letter are not significantly different at 5% probability level.
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