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Abstract

In order to investigate the effect of planting density, corm weight, and planting depth on the characteristics of
corms obtained from saffron corm production fields, an experiment in the form of a factorial split plot in the form
of a randomized complete block design with three replications at the Center for Research and Education of
Agriculture and Resources Natural Khorasan Razavi (Gonabad research station with latitude 34 degrees 21 minutes

north and longitude 58 degrees 41 minutes east) was carried out in the crop year 2017-2018 and 2018-2019 .In this

research, planting density treatment at four levels including 60, 90, 120, and 150 corms per square meter in the
main plot and factorial planting depth at two levels including 15 + 1 and 25+ 1 cm from the soil surface and corm
weight at two levels including 4+1 and 8+1 gr were in the sub-plot. In this experiment, the characteristics of the
number of daughter corms in m?, the mean of one daughter corm fresh weight, total daughter corm fresh weight,
the weight ratio of the harvested corm weight to the planted corm in m2, multiplication factor, the ratio of total leaf
length to total weight of corm harvested in m2. The results showed that increasing the density from 60 to 150
corms in m? in the first and second year, respectively, caused an increase of 44 and 52 percent in the number of
daughter corms in m?and 28 and 20 percent in total daughter corms fresh weight in m? and the reduction of 25 and
44% in the mean of one daughter corm fresh weight, 46 and 52% in a weight ratio of harvested corm to planted
corm in m? and 16 and 23% in multiplication factor. In addition to this, the increase in the weight of mother corms
and surface planting caused an increase in the number of daughter corms, mean of one daughter corm fresh weight,
total daughter corm fresh weight, and multiplication factor. Based on the results of this experiment, the double
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interaction effect of density x corm weight on the number of daughter corms and total daughter corm fresh weight
was significant; Also, the interaction effect of density x planting depth on the mean of one daughter corm fresh
weight and weight ratio of harvested corms to planted corms was significant, and the interaction effect of corm
weight x planting depth on the number of daughters stems in the second year, meanof one daughter corm fresh
weight and total daughter corm fresh weight in m? was significant only in the first year. According to the results,
it can be said that the effect of increasing the weight of mother corms from 4 to 8 grams increased the total daughter
corm's fresh weight at a depth of 15 cm compared to 25 cm (61 percent versus 55 percent). In general, it seems
that at least in fields that are cultivated with the aim of obtaining seed corms in the first years, the density of 120
corms in m? should be used using standard mother corms (that is, the average weight of corms is 8 gram) and
surface planting (i.e. planting depth of 15 cm) is recommended, but for functional farms, larger mother corms with
a weight of 8 grams are of relative priority only in the early years and become more important as the field ages.
Its effect is reduced. Based on this, it seems that it is possible to use a different strategy with a combination of less
depth and especially more density to compensate for the effect of stem weight and achieve more performance
overall.

Keywords: Standard mother seed, Saffron production, Multiplication factor, Seed farms



Olsae; s39ld g el 4y pid
TEOYFY .o VFo ) e F oleds ) - al E.
Homepage: http://saffron.torbath.ac.ir ot

by 3 Ao
a9 5L 1 & 3130 3 Flasin! 4y Oluogad 3 cwils G0 g 49 03I (CullS 51 35 31 (w99
ol 453
Y . . | e A . A
SHFE S 5 Lo de 5 s s 02 T R s Lo
YEY OLTY sl s &t
Ve o3 Ve S5 &t
\i'\ 6}\ &ﬁ.li@‘)u
&olse 5l Jlasiw! dy Glus sas y cd S Gos g al ojlul b 8 W81 S wyp AT 2 (S IS g cjiygn oo ) g oot pub
FYO-YEY :(F)V e olyae; (g)9ld 5 cuely ol yae s an (gobsjl
LXVCCY

a etlofl liss i @il gl 5l Ja s ey oo gas b Gas g s (g (b I w815 3l (g y 2 st &y
o o 9 55,5088 Gigal 5 Ui 550 )3 5 b ok JolS slocSol b B 5 g 3 el 90
P (B aiBFY g a0 0A oldlss Jobo g Jload 4B YY g a0 ¥F oldlyie (10,0 L obLS wliiod o)) s90) ool >
Eye se P A0 5 \Ve Ar S Lol o Hloa 53 CudlS o515 Jlogd Baios 55 A0 plosl VWAA-AR 5 AYAV-AA el L
FEY Jolds pdaw 93 30 4l oyjg 50 9 S pdaws 1 o 5l YO £ 9 VO EY Lol o 90 p3 cdlS Bas JoysS1e 5 Jol )8 3
5 5 03 geme iy S5 5 (g Sl iy yio yd (65 iy Sl Slio alejl el o b o 1B e p S 3 p S AEY
40 5 E9ezme 4 Sy oo Ea0ome Cumnd ¢ piST cu pd (@ipe yio 50 o CullS Al 4 ol g Al () Comd (6530 glo Al
£93 9 Jol Jlo 0 U sl cumw mapo sio 50 4 VO 4 &v 1 (oS15 ilial as ol lis gl b (6508 05lu] mye st )d 0l Cudlo
OsSbe 9 el 0o 3 Ve 9 VA mpe yio 3 (5555 slodiy S (g Egeme 9 4o 3 OF 9 ¥V @upe o )3 (683 a3l i 5 &
Jo P VY 9 V8 Al iSO oy 5 o 0 OY 5 FF ol cudlS ol sl sladls JS 59 Cond o 0 ¥F 5 YO 4 O 5 459
(EFED AL K55 (g ol 5 iy dlas Ll e ge (e Sl g (6pale g I ul 2 093l L (RS
I 5 ig egeme p S A ¥l ople iy g Gl ol (Ll s 03 S ol g 680 lads S 5 ) Egeone
o5 Eseme )0 (do 0 OO bilie 3 o 3 FY) ol (gyni (Rl58) e e YO 4 Cuns e Sl VO Ges jo 1) (g5 slady
yo yd A WWe o STy il eolatw] wgd oo cuiS Jol sla e 10 6y ladl Jlastuw]l Gan b oS o )lie 0 BBlis oS )y 0 yla
duo g B (e ol VO CublS See m) (raw culilS 5 (p) 5 A AL 59 el a3yl (gy0le (slaal 5l ealitw] b s ye
ORI L g 0392 J13)03 1 (ors gyl Sl adgl sl Jlo 3 e )5 A (g b s 3 s le sl (03 Ses )]0 e Jg ab b
Do o alS ] Sl Cuenl 5l ac e e

Olpl et «(55,9U8 g5 g Ghjeel Clains olajle (s ol il (anbo lia g B5gel Sliios 1 pe (£l g (ol pole Cliis Lise Ll -)
@9y 9 Uhigel Clidos (lojle (s98) lulyd bl (amb @l 5 (559liS” Shjgel Clisios S ye OLUS b @lie 5 (65)5liS bjgal Clisiss oS! ;Kimg, —V
Olrl QLS «s5y5Li8
Olpl edtie «(55,9U8 g5 9 Uhjgel Clasis (ol sy ol sl b lie g (B0l Clisis 3 s (£ g (2l pole Cliios Hise bkl ¥
(hrsharifi1349@yah00.CoM :Jgue oiw g —#)
DOI: 10.22048/jsat.2023.368168.1474


https://doi.org/10.22048/jsat.2023.368168.1474
http://saffron.torbath.ac.ir/

VEo N iy oF oyleds Vo al oolyie gpolid g el a5 YFF

9% 9 5ok Bylie lial plai yde; slady (gl lalil
4 o g 3 3l lisabl g (T L bdje (158 5 Lo asls
Zakiaghl el al., ) cuol pib Clias] 5ygpms oad  2leS as
(2021
LY u;L.._w.) le).g ol.; J_;.f’:) ]a.m )] e oala_wl AA)Y
UT JLJ) g )JL.A}‘}«SJ 9 g.,_wl.;n 09 b YN dlﬁyc\....»
e 5l i ol silwaingg olyis 3)Ses ialjél
Jo 158 50920 B I Boe wsplo diy () s ole 4 oS
J—ols a5 e CuiS g oS doxas (p pal
cils 5815 398 Jolss oy ,d (Kumar et al., 2009) >4
3o Jya > jolatedr Jolse cn Pare j (S plpied die
Kafi et al., 2002) ol o cu ol S lae; &g
iS5 g S 4SSl 4 a3 L L(Parsapour et al., 2020
i o515 bl gyl jl 9B oo plovl 4l 325k 1 e
uA.u]).B‘ l) Jya?u: L)"‘ LS)IJ)'fb)‘eﬁ 092 dSu.)‘ » 09M.C- wl.uo
On Phj Aol jials 5 0,Sles ioli8l 4 e W o
0D o 3 Jymame (3l 5)Sles Joias b e sl
ol 5> )b | (Naderi-Darbaghshahi et al., 2008)
ORIBl G ()l o e 0993 GRIFB! (s Ay e ST
O (ol ail b e sl 090 Job ials 55 Sloe
[(Tavakkoli-Kakhki et al., 2021) 35 0 ()l yae; 5,Slos
el ghis; o815 5 cb 58 cusl ol e Slalllas 3
#2950l E)le 3 odluaidl (gl 0,00 Sl &S 395 0
s gy 51wy p b (Mollafilabi et al., 2014) >4u ol
Ve o156 A5 S e 38kes 1 diy o815 5 0 S
P& 0L g cdy 69y Syte (Sle Tl B LAy

Behnia & ) 25,5 0 5,Sles (pyipy Jo—a> 4 yoxio 4,5

dodbo

F e 9039 Qo 3 (lyds; 0aiiS Adgi 0 S5
3 I8 lpl o lid lyee; e Sy e w a5 A0
slgs aelsylal op )3T b » (Koocheki et al., 2017)

) daw (Ministry of Agriculture-Jihad, 2020) (¢;,slis
IIVA a4 WOV Jlo o S YA 5l ol olhaej cus S
0, 8das &S Cwl Jb j0 pl g Gl oaw VT Lo o LS
£S5 lS Y/E 4 AYOY Jlo )0 )iSa )0 p S6lkS ANV I olyae;
Koocheki et al., ) cow | 4l jials YA Jlo 5,k ,o
Y gase plo B 4 lyhe; o Slee i lo 4 .(2022
Ayl eolaiol &S Cawl (pl p odude ol dnily ialST s,
358kes Gl Jolse (ke 3 (S 2l 5
OYMs] 4 a5 L (ZakiAghl et al., 2021) wib o lyas;
olyiej ol Hlalow 13 39290 (6,8 5Llngs 9 (Solgi
Koocheki et al., ) 3,5 3939 oLS opl )d (ciuol yings Sl
Sl &y (e Al i talS i 5l a8 4y £(2022
2SS Caz odliiw | 3)90 plil g ol cpl o i )3 9
b wlgi o oo1)5 cunlio baylpd 53 g 00 Cguso o g,
Koocheki & ) 5,5 ;1,8 (g)lypops 3y90 J—w (piin
Seyyedi, 2020; Rashed-Mohassel, 2020; Renau-Morata
Ao 455y W8l lyac; oS el Jls o cplet al., 2012
P olyis; CuiS ) rdaw A i g 0390 3yllio | oads  aloS
o 2288 el &S Spg o i gy 4 bl WL

455 (9) bositine (5plo de i jload cublyy slaaiy
3 bl g Jitie o 4o 4 (D)9 b g 5SS
S bsadpo (hgy ol 005 o S Cgliiio ojl0l b slaais
opzed o do by (2L S (gla g)lor 5 BT Jlinl s
<3l g 6yl 0y00 Cowss sla Jlw )3 e g ol B

Razavian et : Koocheki et al., 2014) 5)l> o » 1) >Sles



YYV gl sl Jlasl 4t Slosgas  cudlS oo g s o3lail «udlS o515 31 gy 1 5 Kad g gis i

oS Ll ;1. (Mollafilabi et al., 2014) cus | 05 5 adgl >y
B30 &y (phagy M JL S phaly A0 ) alsje liae 5
Sl o A 0329 9 oj ) pll 0,55 & Cawl jasudie
g aal a3l ol 5 )Slas g (@A Joilty 2 (5590 B
o5 @b Jyl o 53 olyis 3,5k i %o Sl
ce S )k olgis 4 4 el glhan g3 g ojlul sl
3380 I ) o pte 5L Coxs fiaS g g i
Jlo 12065 55 9 by L leasy ol 4 (Koocheki et al., 2011)
olS )4y plgin &5 N9 B g0 (555 sl WP s ¢yl
@ j8 e 0dd g5 (sladiy 5 A5 Al Cguome pgd JLo
I b cos ) eam sla s 3Skes ()30 5o
.(Parsapour et al., 2020; Koocheki et al., 2022) 12>
Jl 52 3 olej oolaidl s Slas 5 S5 St cnl ple
=hi Jad o plyis; a > (o5t 58 dlge 0,5 &y didly
dlge i Jlow (o o ab bl ol sl o ol 5 U3
Opmed g e sladl Sl 5 e 1) 095 lile (g 938
i Jitte gwojn; sloplil 4 U5 oI5 551
.(Behdani & Fallahi, 2015; Mollafilabi et al., 2014)
3,8es a9 3 wyp b (Ramezani, 2000) sl.io,
3oy diy g 148 08 SIS Heloiss > plysej S5
cel bow cudp lady jl oolaiwl 45 jskay g Y xe J5
slods Mg 3ok 514l e Jol Jlw )3 syl IS el
2 aeyie QL Gl g (25 gm0 4 e Juki w55
(Molina et al., 2004) |)\Kox 5 Ldge 000,35 (gan (sl Jlw
slean jloslar wl byly & o1y olae; 5, Sles dops Judo
EP9 2 @yd x g Py (oo man 4 G
ObSer g Jglodlj (i b Cos (S55l5i ol
owli8l b &S s S0 555 (Hassanzadeh-Aval et al., 2013)
Gladiy sy (p) 5 AL VY 4 YU VY ) opole aty 59

Mo (o CuinS (gyle dl 59 b dwslde j3) Cud yo (g3

9 o g0 (S Al polie (6,500 w yp yd (Mokhtari, 2010
ax Sl oL (isSa o 5 VW g A S Jolee o i) oL
b 13 gy dy Vb g baw gt o515 5 ilisee gl yial b
08es 1y caw | odds duo o7 555l S 4y Lo gio ST, Lol
S Sy MBI oy Vb o815 b daw ol ) olye
[(Tavakkoli- Kakhki et al., 2021) c.usly

cou BB g wre ilo S 503 (S olydej B Bae
4l & 4> b (Razavian et al., 2019) cos| ol yae 5 cely;
@ nl cdlS Bas ulply sl GVl ol )5 adg 0 )90
S SB o 4 50 (650 slaan a5 5L slojlul
ORIl lyass ol o e 0)93 Job ygmo ol 4y g W9
S olime )0 baaly cblas cely ol Bos picren Sl
Fies cd 8 bl g (o0 (53jle)S ) sl 3 9 (S
IMB SB 51 ] s e ) G | s jio ko Yo ]
Lol s by gols (Kafi et al., 2002) 1S sl
L glban gl e gl Ve 4V jl il S Bas il
Gos 9wl pials Sy ol g Job g (2lgn pliil s Slee
Comns 3o (al33l (sl Bos i yiag o Blo VO Cud IS
Kakhki-Daneshvar & ) ai b o aos g (daw <l K &y
by olais (6,500 ddlles gl (Farahmand-Gelyan, 2012
L1 cdl als dos cilS Ll 3 ) baaiy 125 @48
oS SB slod g Liulial SB cogby co il Ges il
Oil38l S i b oy laats dlaes o] Sl g oas
LS (e .(Moallem Banhangi et al., 2019) . 8L,
24 Ojg 9 CdlS Gas 8l iy 4 45 (6,503 adllas
aS ol i sg aslby el Jlw 9o (b olyas; o Soe
NS 3,Skos 35 5 et (133 b oz 5Vl SBEES Gos
.(Razavian et al., 2019) xcuily (¢ i

ae O ) ol (SN & 2 )3 e LB A

29 u|9> 4.1>)A )' Rey) °l:'5 )L.: d)90 LSH?“B .)194 b){,&:l



VEo N iy oF oyleds Vo al oolyie gpolid g el e YFA

yime St das g SiS golie c3 sonldl blod ;]
@ Fe g e 3l 1 S15 e GaiS pl 3 29 00
A iy 0jg slp JuSe 53 pSshs YA Jolao) @ipeyio )
P oS ¥ Al by sl )i )3 pSelS VFe e 508
95 Al (g sl S 53 p)SelS YW e Joleo) @ pe e
P AW (oS ¥ diy oy slp JuSe )3 p)Sels YF
95 Al (g sl S 53 p)SelS A8 Jolee) @ pe e
P a0 g (pS ¥ s iy slp JSa 3 p SelS FA
P35 A 4y Ojg sl S )3 2y SehS W e Jolas) @pe i
ko 1S 3 (p)5 ¥ a ()jg sl S 3 p)SolS 50
o ilw YOZY g VOEY mhaw 90 o cb S Bos JoyeS
GyS 0 pyS AEY FEY maw g0 0 Al (yjs g SB pdaw
ol &S slal o VXY 248 @S ol sl JI,E o8
Y10 o)), S5 oy g 520 /5 ol cloc S oy Alols 4 FxA
o ¥oe Ghlojl e ol ul ol 1 glaie 2o
5 035 o) (5 Bl (gl (talejl e SB35 e
Esmailian ) (555 ouw g 555 LS o 5 Fr cuslS 31 i
05580 dag gy 4 bS5 8L ype; 4 (& Amiri, 2019
Jo lady el jl dm o bW e S Gldas i plsl
é 5 Sye o WAYIYINY Zoyb p0 o] (gdisas 5 g LB
35 ol 5 gy LSzl bglsks b e ils 51 L5 asy
g i) IS A Ao Y i b e byl 2S5
oS50 OISl Neee Y s b o byl €85

Sl gy arVeee 1Y Connd b bl g lo €855 Al
g b el e Bl Vo lacad)y o do b .Uud Sercns
w51y oll p b 4 ) (asdie (g Cdy B 5D
3 dny al ol gl s)ll 285 )18 e isS cou bl
95 3> e st 4y dm stin Sy pg> (o)l g S
Lo 3 )bl gl 4 plosl S 51 Sy 5 S (slaslys

Jol Jlo 53 coime cnl guls b | 2 9992 3208 Jliws 0d
lrog)S )0 (o35 Al (g M Pl yd (gl slaal
SHeS M 5hy s ple ladl Jg 035 Mg s 54
50,8 Mg oo a1 i Sie b Jg B glaans
b le d () O Cute (S ok D929 55 0> Cliios
Cwl 00,5 0l 1) 0,Slas s 9 (6550 o aly Mg
laidl o500 5l 4y 59 .(Kaushal & Upadhyay, 2002)
ol Jlo 3 a8 (slosy Ygano 5 o | cuonl (lls 35
(JS g5 ol) o @ 0pgpe ol e 5 g wimd i IS
5 olen wls SJg (Kaushal & Upadhyay, 2002) sl e
2,8 ooliwl 4 iS5 £)l5e 3 o
0l (g5 a4 (g yiwd Caa i (93b3)] &)l Sl
s 3 b Sl gaeygys 1 (S gy )l
S el Jo s ol sl e s 3 Slee il
2 i—itlojl oot 3l 4 Baas oa i plbnil o Siags
2 =hj Copde gaw ()l g adlyyy lde; NS 3 Slos
ol il s Oldllas diojla olyas s ais (L)l gl
CBlS” Bos g by ojlal udlS @S15 31 (g Baa b B>
olyiej 4 S5 gle ) (Jloamiwl ah cudS g cueS

395 9 319
WAA-AQ 5 WWAV-AA el la Jlw )5 iale T oyl
Jo slaSsh )b B )3 )gSe WM ol g
5 S3y9tS Ghjgel 9 Slinig 350 50 )85 as L (olas
Pl (UL i oS5l 552 ool o e
2B YY) g a0 VY ol (5,0 0 2LLS liw o oA
w8)S )18 By i ¥V g 423 OA oldlpaa Job g Jlod

Ol o cpl bl o o VYO Ly o ] O—l eyl 5 cunl



YFA e sl Jlasl 4t Slusgas  cudlS oo g s o3lail «udlS o515 31 gy 1 5] Kad g Gis i

Loy gy gaw 3 ped Jlo 3 9 b0 > G w3 ol Jl
() Jgie) 29 ) dme @y o ) (650 4y dlus
@ Fe 5l eS1 GBI L & ol i 56Ske alie gl
Jol Jlmw )3 @opeyie 3 (55 4y s @apo yio 53 4 VO
A% 1) 2o W ped Jlo 3 g (a0 VOV G AY ) us o VA
ol 8 (V Josa ) <8l Gl (mye o 0 5 VoF &
&S el ang B &g o515 Ll b byl s il
Saxi ol 35 g W15 il Bl &S el ] as g5 95
o 3 4210+) (515 6V ol )3 Bsme (55 saas
£90 Jlow jd og—asy Loy cpl &5 el 038l 5] (&0
w15 ORI b ol 2 gl (Y g 48 Liom dgae 0 SMalS
Lo YO+ (ool dly dlaxd (ripoyio ) diy VO 4 £l
Ao Jol Jluw > (655 clavan slaws aSST Jls g asl s3]
a5 (Y Jodo) Canlats b ub ) ao )0 WY ped Jlo o
(45 g2 3law3 s 5 u) 553 Cpme9d (650 by dlaas &S )]
St 4y b (shizd len 53 o ol e 3,
o y o0 ka5 & i |V (Behdani & Fallahi, 2015) 5,5 »
Fo 2 & W0 ) Vb (slaeST5 o Al dlaws gy Siul38l oS
oy s baylpd 53 olS 3 paly Sl eoled Sl oo (@
pae > 4 o 3ymly o) 451, (1650 0 b o515 G215
Sy slaaiy o By (gl 039y dlae el > muie oUlg
o Sl Ao Glali8l g aly () (el IR
ar @b )l g)lie o e ) Sl (V Jgix) d9—i 00
SLULE PRI
A& ¥ 5lan oje ol ol Lt (6S0ke anslie gl
5) @re e 33 (65 by sl samo > Fe il Bl cuw p)S
Gho Y (1158l g ol Jlo 50 (mpe o )0 4 VFY & AR
(oo yo 32 d VPO 4 V2V 5l) mye yio )0 (6,50 d dlass
Sy slady dlass il s o aST Win a5 pgd w40
fit oS oS ¥ sloiy 3 Jgl Sl & Conn > JLu

85 Sygo oled bylps b e Lie g ologybl Jlgl )5 pgo
gt oSS 4,35 4l Shalojl Sl 93 18 )3 (icman
S5 s Ol gl 5l atin g3 dlols b als o 93 55 b Jslone
WLl Jou 903 €8 b a5 VeoVe=Ve 368 Jold am o) V'
CS pb Ag5 Ao )3 ¥F 09l 395 LS )3 2,5 5kS V0l 4,
My poliaggw USs 53 p)SolS B ke a jlyed (condg
OUSB 53 £S5 5hS V0 Hlade a4 plhad ()5 pwly o8 3
2SS ¥ ke 4 5yl S bl €8y Ay S
Joio & b ol ey S 558 A5 EM 58 liSa
Oy Wle =) slcdlye plo b plonl iS5 ) V-
99 32 > olS A 09 Job ) (Sl 5 jyp slacile
olo 5, T gl Jlo 13 a5 eyl ol il o
ol olo LT Lawlgl g pgd Jlow 53 5 cndlS G 51 sy
A oo st 4y Gialosl Sl 93y 55 izmen 254
2 sy Sy (g bawgie g Gl (bl glo e
3 9 (AW 5 WA olo 33 pgd des) s Clgd alsye
Colwe jl badly olod (8 alsyo jloais <ol slaclyalsS
i ojle—ib 3l g g 000,52 SB mye e +/VO
Loasy 5 0jg S @b ()5 o g 68 slaas
s e & oo bl iy iS5y AS S g (S0l
el Cawd (D9 31ad) 0 jwr Ay Dy 05 Cebld pr Al
4355 ¢ Excel 2010 1581 oy 51 ool | b Wosly yiolysg
s b pbxsl SAS Var. 9.4 158l 5 b Wodly Juloo o
do 3 S Jlas a3 Sl 905l 1 puSile dun slio
b 0olatu]

B2 080 jd S AL Ay uluad
23 ple o515 ol (Lois (uib)ly 4 o0 @l
3 CblS Bes g Al (59 o yd o pdaw jd sl Jlo g3



VEe ) lins) F oslad v alo eolyieg gpglid g celyy ap,ts YO

Sy slaan olass iol38l a5 2Ll Bl Lais Coge
Gl ey oyt 3l by elbany (¥ Jgia) Cuw | ok
claads, Glbl jawgn, jldlge oyl a8 azily Llie slge ¢ o
P sy by sladiy (ol 3 (938l D90 ol A
Fogae sLad IS )0 £9d 9o pl & ld I3 (550005
G 185 Sl 39290 (a3 laaiy o515t cutS 1 (23 0)
Fload gond Sl s cud o sladiy o coldy 29 o0
09 «(Behdani & Fallahi, 2015) ssb (5, slaas 4 Cund)
aws > 4l (olel gy 4 dlaw p cewiins il (gyole 4
slass ¢ (Koocheki et al., 2022 Behdani & Fallahi, 2015)
Ol (¥ Jgio) cml piiin s slaany )3 (65 4
o B (G g2 (65 glodly (g B 55 (5pole dly sl
CiS  coldy wais b 4 oS el Jb oy cpl )8
2 b ol 35 o)l g by sbaan oSk
039 0xle Vb slagS1y5 )3 & sy o0 laiy (i ggene
FoS cuyd (g ple slaan culS I Jlasdul g5 glaas
2 gy slaai slaas (ol 5 paly bhe Sy gy cpl g 0dg
O 6yl &)l Copte o Slg o &S ] 0y byl
ol posad ol 3 dag )5 50 1S5 0,8 )15 eolit il 35
3 (o 20y 53) 05 <515 42 (g (1l 90 o8 ol
OAD e 93 S A (g (ke A8 plpgd )b
AdeS T aa Wel b8 o Ay Pe) oSl
(V5 ¥ o) coml ansly (g any ol (Rlj8l 2 (g ynd
Sp5 iy dlaad Gl gdle aty 0js S e gl 4
G | 505 & g xSk SIS (] e a5 2t
Cdls el bl plow 3 9 elossl pl 2 (V5 ¥ Jgo2)
b (oS A) ey sloany cdls 3k 5l an (o3bojl g5l30
WV oSTyie S (@ye o 2 40 F0) Somb o515

)l Cope )| Bl 2 1 (05 ) ) sladis (@pe 20 5

Oladllas plo (Y 9ds) 39 (o 2 V& ply 2 V4) 05 A
ol Jlo > Logiasee 28 s b slacis o ol ol 3o 3
claa ulg oS o] s g aibly (g8 (655 dls dlaws
SrSdz ol )5 Vel it e b sloa 5 8
9 )X —i el (Nazarian & Sahabi, 2017) &S o s
a8 Wdged yo)l33 55 (Amirshekari et al., 2007) -, Kon
Saw i)l el podd ) gyl sbaas jledlitw! Jof Jlo
sl )3 & bl Jlacas B oty oAb (65 slaais g
Olyiej olS 9o 9 Ay a5 el 5l J5 g july J—ad
bl o ool gla iy ) dgge pB DA Al g
CblS &S Ay o Hlaia i (Amirshekari et al., 2007)
Ay o )0 g yide (e 4 gnl W 4 S5 laan
oyl poaMe Ll oa i (g3 al dlas ol 8l cely
By sy )3 olS (gl degh pin Sl
whiedlse Cla s & wiley o (Amirshekari et al., 2007)
Slw  iiwgd Gbaplsl Mg 5 s F90 LI yidn
1Sl dunglis o b ol obo |y s b azs Iy iy
Al (o yp 2y90 Jlo 93 5 > CB S Bes (I3
b s pl &S (Y gl ) s muyo yio jd (650 dly dlass
Koocheki et al., 2017; ) 5,l> Jlowan piisxe plw (yo)l55
ol 3l J—ols s yelwl p .(De-Maastro & Ruta, 1993
2y gl olaes (158l 4 Ges il 5l caslllas
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lisee Glasl )5 (650 slaal sl Lalidl 3o JLw il
(Y dgiz) 29 ol el
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Table 1- Analysis of variance (mean square) for the effect of density, corm weight and Planting depth of corm on some of
morphogical characteristics of saffron daughter corms

S 059 oSl

i qalio WA pe g Ayl e S5 b JS 5 (j9 Egeme
SOV &3l Number of plaugzhters Mean of one Total daughter corm fresh
df cormsinm daughter corm weight
fresh weight
Years of experiment _yisl ;1 sloxil Jlw 2019 2020 2019 2020 2019 2020
Block <l 2 652.08 * 878.06 0.80"s 0.55"s 10263.98 " 65000.33 "s
Density (A) 515 3 9617.63 ™ 26266.38"  27.79*  82.73*  542915.83** 713483.57 **
Error a (Ea) all slas 6 52.30 74.45 1.34 111 12034.91 16172.55
Corm weight (B) 4 35 1 32865.33 ™  41184.08° 66.83* 8843  5620740.70 *  8335691.83 **
Planting depth (C) cuils see 1 7956.75 11346.75"  73.74** 5023  2772521.96 "  2989174.78 ™
AXB 4y j39x0S]y5 1 1412.77™ 214958™  446™ 7817  100636.22™ = 368669.48 ™
AXC cuslS socxoSlys 3 377.19" 711137 9.76 ™  212n 84760.29 ™ 49386.58 "*
BXC cusls seexay i 1 800.33" 936.33" 281" 051" 53320358 233976.59"
AXBXC cuils’ gesxal 5595055 3 381.33 " 536.27 " 423™ 320" 46145.37™ 145892.15™
Errorb (Eb) o slas 24 171.44 248.82 1.01 1.57 9325.30 28446.32

Do ) 90 Jlois! pdas )0 )b pxe BB g o cime BB 339 pas i 5 4 NS g 2k
ns, * and **: represent non-significant and significant at 5% and 1% level, respectively.
OlAe; G753 gy (Kfglsd e Oluogad (A p diy CudlS Bos g ()9 o815 31 (Olaipo () iyl @525 —(4olsl) 3 Jgur
Table 1 (Continued)- Analysis of variance (mean square) for the effect of density, corm weight and planting depth of corm on
some of morphogical characteristics of saffron daughter corms

A 00w Cudld g1 Ay (39 Comd

P 039 Ee 4 S 1 Job g0t Comud

mabe Wl g seabeday T Y g s e iy s e
SOV df - . ’ Multiplication Ratio of total leaf length to total
Weight ratio of harvested factor : :
A weight of daughter corm harvested in
corm to planted corm in m m2
vears of (hylejl el Jl 2019 2020 2019 2020 2019 2020
experiment

Blockcs sk 2 0.01"s 019" 0.01"  0.010 6.01"s 117.03 s

Density (A) oS5 167" 460" 023" 039" 6251 ™ 3280.41 ™

E”OE;;“' ol 6 0.03 0.04 001 000 5.22 60.22
C‘:_';‘ht‘*?Bi)’” 1 0.09 1 0.09 1 0.75™  0.09™ 14.75 ns 6355.46 ™
wel

i e 1 7.83™ 9.17™ 113" 0.00"s 79.95™ 2962.97 **
Planting depth (C)

AXB a; oSl 1 0.03"s 072" 0.027  0.09™ 98.19 ™ 2312.56™
wiﬁ‘éx“’f e 3 0.36™ 021" 0.08"s  0.01" 1957" 725.20 "
“KBi"éx“‘”' 0¥ 1 0.18"s 0.01"s 041  0.00"s 0.03"s 835.43"s
Sosxay j5%aSly

L"’A‘ ‘B “(’:’{ i” 3 0.08 s 032" 015"  0.02* 86.04 s 1047.57 ™
E”‘erE)*’ ol 24 0.03 0.04 006 0.1 6.66 38.63

o3 Y 9 0 Jlois! mlaws jd HId dze BB g 5 e M) 3959 pas i o NS g s o

ns, * and **: represent non-significant and significant at 5% and 1% levels, respectively.
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Table 2- Means comparison of density, corm weight, and planting depth of corm on some of the morphological characteristics
of saffron daughter corms

o s Job ggeomo Comnd

A ()9 . g
o dlass A 04 Cadld 039 oo 4 S

e FopoSle e s e . ” S8 glady

- Yo yd (G55 o 5 ’ 09 EITE L ad el ay wr s . s
d Sed s e o 3 oSS g o 20 )0 daws Cowld
&y Mc;ean (;]f one Total daughter i ~_’°h"‘° > Multiplication &
Number of aughter fresh weigh eight ratio factor :
corm fresh weight Ratio of total leaf
daughters corm fresh @. m?) of harvested
corms in m2 Weight (g) g. corm to Iength to total
planted corm weight of
in m2 daughter corm
harvested in m?
Otalejl plosl Jls
Years of experiment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Density (corm.m?) .s15

60 84¢ 96° 7'b99 8.99°  697.24°¢ 867.42°¢ 1.92* 245* 190°? 1652 10298  26.43 "

90 105 ¢ 130 7'?9 10;95 875.87° 1416.09° 1.62° 249 1.84° 1.29° 12,152 23.70°¢

120 1200 126 969 1016 120831 130440 ,g6n  gg4v 183 1320 7480 3383°

150 1512 204 597 gogc geeo7b  107927° 103° 147° 159° 126°  1245° 59.93¢

L 09
Corm weight (g)

4 89°b 187 6.73°  7.41° 594.90° 750.07 © 151* 2.04% 167° 1.33° 11.14% 47482

8 142 ¢ 1235 9.092 10A13 127?'30 1583.52% 1.60% 1982 192°% 1.43¢% 10.04 @ 24.47°

CulS Gas
Planting density (cm)

15 1280 1% 9150 g79¢ 743 1416340 196¢ 243¢ 104° 139°  930°  28.12°

25 103 ° 131 6',,67 7.75°  666.76° 918.24° 1.15°% 155° 1.64° 1.37¢% 11.88% 43.832

1055l xe M) o> B a1 5SS geil bl Cyt pm 53 S e g b Sl
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 3- Means comparison of interaction effect of density and corm weight on some of the morphological characteristics of
saffron daughter corms

AR (359 Som

.. s . R Py Cmnnd
) o3 13 £y dig Sl P 039 Sl i 5 5 Ao Ay D Sl g i * )‘Jﬁbﬁi"’“ *
w15 - . iy S5 PP P ONENTE s ead cdls e X3 5L T (39 g0t
Density . G Mean of one S sl . &0 Fo 3 D Caild
(corm.mr Corm Number of daughter corm  Total daughter corm & Multipli : ’
2) weight daughters fre%h weight  frech weig htm?  VVeight ratio of cation  Ratio of total leaf length to
(9) corms in m? g gntie. harvested corm factor total weight of daughter
()] to planted corm corm harvested in m?
in m?
ohbol plosl Jl
Years of 2019 2020 2019 2020 2019 2020 2020 2020 2019 2020
experiment
60 4 739 83 ¢ 6.09¢ 751¢ 449,709 626.48 © 2.61° 1742 9.55 cde 25.31
8 94¢ 107° 9.89° 10.38° 944.78¢ 1108.34 ¢ 2.30° 1.56° 11.03 % 27.56 ¢
4 781 gge /98 gagw sg5o7t 75832 2.10¢ 120c 1069 29.06¢
90
8 133°¢ 151° 8'[;11 13.40% 1156.47°¢ 2073.85% 2.88%2 1.38¢ 13.61° 18.35¢
4 90 °f g7 8.56° 957k 778.01°¢ 943.05 < 1.96 % 1.24 ¢ 7.85 % 44.62°
120 8 153> 155> 1082 19760 163860°  1665.73" 173¢ 141°  7.10° 23.04
4 116 ¢ 159° 4.69¢ 4.08° 556.62 9 672.39 ¢ 1.12f 1.16°¢ 17.24% 90.94 2
150 8 1860 248° 2% 508c  1377.31° 1486.14° 123 136  765% 28.92°¢

51055l e BB o )3 B a3 5SS 90T bl g B )3 S itie gy b o Sikee
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 4- Means comparison of interaction effect of density and planting depth on some of the morphological characteristics
of saffron daughter corms

. S x2 Jsb Egoome S
Ciss s POROSb o, SRR 0h Sk 5 g pge e
Sl I B g s WS e s ST ey g e
Density Planting Number of Meanofone 1o daughter & S 2 &0 Fo yd ol
(corm.m?)  depth (cm) daughters c(cj)?rl#gprtgsrh corm fresh Weight ratio of Ratio of total leaf
corms in m2 inht weight (g.m2) harvested corm t02 length to total weight
weight (g) planted corm in m daughter corm of
harvested in m?
olef plol Jlo 2020 2019 2019 2019 2020 2019
Years of experiment
60 15 102 de 9.902 915.43 ¢ 2.48%2 2.98¢2 8.94 bed
25 89 ¢ 6.08° 479.04f 1.36¢ 193¢ 11.652
90 15 134¢ 9.902 1185.57 be 2.16° 3.062 9.69 bed
25 106 % 6.09° 566.17 ©f 1.09¢ 1.92¢ 14.602
120 15 142°¢ 9.682 1339.08 @ 1.86°¢ 2.22°b 7.98 o
25 1104 9.69 2 1077.53°¢ 1.464 1.474¢ 6.98 ¢
150 15 2298 7.11° 1269.64 2 1.36¢ 1.454d 10.59 be
25 178° 482° 664.29° 0.71f 0.90¢® 14.30@

35505 I xe BB o> B rans 4D SIS (yge5] il 1 g B 5D Sy g b b ke
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.

b (ol 30 35 (e plo gl 20,5 A8 (lp culia
Naderi -Darbaghshahi et al., 2008; Mohammad-) ¢l
A ol o | 3l 1 Silee duylie gl (Abadi et al., 2007
Jbw 93 2 3 &0y (Lt 4 ST 5 iy eSbe 2 s 3Le
039 sl b3l g (6yole A ()9 LIl (y 2 3y90
e O8> (lodiy 3 (V Joi2) )5 (655 sladiy
S8 (oo Ay 595 Sy o JU> & g 0391 sty Jgbows
oSy i glayl g ,idg;5 A, {(Koocheki et al., 2011)
S i 938 350 I3l g Jaee Laulpd 5 g odlit | (S
sl dbul Coge Culps )0 5 4l I olpenay 1) oid aid b
» (Molina et al., 2004) 3,5 o Ay Jad LU 0 53,5
40 5l cwsls Bes il adlas cpl il ols gl ulwl
Joia) 8 4 S5 5 0y 0eSlke il cage yiag sl VO
Moallem-) 5> cillas piiseo plw guls b doxs cpl (Y

benhangi et al., 2019; De-Maastro & Ruta, 1993; Gresta
[etal., 2009

O Sl bl 5 Dl (6,8 IS ploj padi 4y L

281 Rl e ) oo a5 4 (i ety ol g s
9 4 Sldws u;.ul).%‘ l.; bLJ)‘ PEYE) S5 319 O’.‘.‘ijlﬁ"" U@K
ol 3l Jeols s olwl o asl angr BB colsy apais
Ve 090 U oSy inli8l b as’ oy o ylas a4y s adlllas
09> Jlo )3 @ye o 2 4 e g Jol Jlo > @pe plo > b
Olejer (J9 39500 i (6508 G b Sl al8l 3,
DRl skl e ye 3 Al VO 4 WY o815 Gl
¢l (Rostami & Mohammadi, 2013) oy w> JB xle
5 0js oRle il L9y B plie Sl g oliS o
2 A Gig puhie Gials elwl cpl 00,8 e Ll A SO
oiSan 5 (St phis (Y J32) o | e 6 3o JLo
oS1y a8 05,8 )%)155 50 (Moallem-banhangi et al., 2019)
$lg3 o acy30 3l adlate G yd ] gen g olyie (slaan dbj
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Table 5- Means comparison of interaction effect of corm weight and plant depth on some of the morphological characteristics
of saffron daughter corms

4R (359 S

Ay A D Sl

4 S Job ggeome Comd
Sy 5 (439 Egere

Bos Sreddgdlawy - s .
Gy e . W FomErT o saadcadls PP ey s
Corm Plant Nc;)n:;:r)of s Sl & MUI;;F;ItIg?tlon &y o
weight (9)  depth daughters -;(r);?rl] (ﬁ;g::e(;cgzr)n Weight ratio of Ratio of total leaf
(cm) corms in m? ' harvested corm length to total weight
to planted corm of daughter corm
in m? harvested in m?
el pll JLo 2019 2020 2019 2020 2019 2019 2020
Years of experiment
4 15 98¢ 118¢ 729.84°¢ 929.79 ¢ 1.86° 1.73° 35450
25 80¢ 96 ¢ 459.96¢ 570.33 ¢ 1.17¢ 1.60° 59.512
8 15 1582 1852  1625.032 1902.88 2 2.072 2.162 20.78 ¢
25 124b 146" 933.56° 1264.15° 1.14°¢ 1.67° 28.15°¢

)55l xe MBS o y3 O aws (D 5SS (yg05] il e B yd S yidio gy b o pSSle

Mean followed by similar letters in each column are not significantly different at the 5% level, according to the Duncan test.
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Table 6- Means comparison of interaction effect of density, corm weight and plant depth on some of morphogical
characteristics of saffron daughter corms

e s 053 o 4 S p Job ggeome Cund
4 Q9 OV ’ ’ o e
. o ey iy JF 13 03 iy 45 05 oy S 5 (j9 Egoome
oSy W0k culs A > o = PO ST gl P8P B Culdl g (g5
Densit Corm Plant Mean of $red 7 Multiplicati
corm n¥2) weight  gensit one Total daughter corm & fp e
( : Q) daughter . 2 ' . on factor Ratio of total leaf length
g fresh weight (g.m) Weight ratio of -
corm fresh to total weight of
(cm) - harvested corm to
weight (g) L daughter corm
planted cormin m harvested in m?
v ":*‘L‘:j Pl “_JL” X 2019 2019 2020 2020 2020 2020
ears of experimen
4 15 7.27 ¢ 550.32 9" 720.56 9" 3.00° 1.77° 21.55 '
25 4,929 349.061 532.411 2214 171 29.07 ©fo
60 8 15 12,532 128054 142292 2.96° 153" 22.98 efoh
25 7.24 ¢ 609.03%  793.77 M 1.65° 158 32.13 %
15 9.25« 749.18 ¢ 898.81 fon 249°¢ 1.25¢% 25.74 ¢
% 4 25 592 44136 " 617.84 N 171 1.14¢ 32.37 %
8 15 10.55 1621.95° 2613.28 3.62° 1.44 bcd 13.95"
25 6.26 1 690.99% 153441 2134 1.32¢ 22.74 ©foh
4 15 9.154 893.38%  1166.56 *f 243° 1.16N 41.28
25 7.97¢% 662.65 ™ 719.55 9 1.49° 1.33fn 47.95
120 15 11.41%® 1812.81*  1943.18° 2.02¢% 1.47 cdef 18.60 o
8 be b 1388.28 . P ofg
25 10.22 1492.41 ode 1441 13471 27.48
4 15 525 726.46 f 933.26 10 155f 1.19 oni 53.23°
150 25 413N 386.77"' 411531 0.68" 1141 128.64 ¢
8 15 8.98« 1784.79 ¢ 1632.15 ¢ 1361 1.31 fon 27.59 M
25 5519 941.82¢ 1340.14 % 1.11°9 1.4 %f 30.25

S5l me BB 1o > B e j3 (Sl (05T bl g 5B )3 S jrie gy b by (pSibie
Mean followed by similar letters in each column are not significantly different at the 5% level, according to the Duncan test.

Mg g muie Codgize oo olS ol bl S 0 (Y Jods)
&) Caz 03,9y V9o ana 55y pd 11 5 0dd 03)9, dlge
(Emam & Niknejad, 2012) a8l yil58] xuo Codgasme oyl
Sty O ggeme & S Jsb ggerme i W
G Cad 5 Ay mipo 5o ) Al VO &4 Fo )l pr)J uw])S]
oe (Y Joda) 05,8 Cous ol (a3 VW o VY ilsél
G 1 o135 51 1085 524250 o 51 68 a0 Sl
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SAd sladas 55 ()9 g9 4 S Jgb g gene s
220 o g ouud Cudila y
Sy90 Jlow 93 yo 3 a8 oy s sl ylg 4500 ol
F iy Egeoe 4 Sy Job ggeome Cud o515 Sl oy
do D S5 pdaw j @ipe o jd odd Cud by (g3 slaan
9 2 5 0Ske dulie s ell 1 () Joi) 392 5l e
and) oS (2l Ll s cpl w515 Gl L e inlejl Sl
Joi2) 392 i Jol Jlo & Canmd pgs Jlo 3 (al3l ao 3
E9oe RN s Cold) a4 o515 Sl31 (Y
2 4o 9 Eaeixe g (Sharifi et al., 2021) &gy ;3 Sy Jsb
ol oyl wgdlaw Lioli8l b ials cpl Sy )3 g
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Table 7- Number of corms in different classes of corm weight in the studied treatments
<dg 4.1-8¢g 8.1-12 g >12.1¢g
2019 2020 2019 2020 2019 2020 2019 2020

Density (corm.m2) sl

60 11 3 41 42 14 33 18 17
90 7 1 44 21 43 39 11 60
120 0 0 28 17 73 84 20 26
150 39 95 82 79 16 16 14 14
2 0J9
Corm weight (g)
4 17 13 49 40 16 30 6 9
8 11 5 48 39 56 56 26 50
ClS Bos
Plant density (cm)
15 6 7 45 34 56 50 21 43
25 23 10 53 45 16 36 10 15

A (339 9 ol ok o815 T Cod Al (59 Alisee OlLb 3 (Sl )8 o p3 A Jgaa
Table 8- Frequency percentage of different corm weight classes as affected by density, depth and corm weight

S5 o SO b gl

Density Corm dlzlrgi]tty Total of corm 4g 4.1-8¢ 8.1-12¢ >12.1g
(corm.m?)  weight (g) (cm) (m?)
oflejl el _J‘“’ 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Years of experiment

. 15 76 86 0 0 78 61 16 29 6 10

60 25 71 81 46 15 45 70 3 14 6 1

o 15 104 118 0 0 15 7 33 50 52 43

25 86 97 14 0 67 32 9 39 10 8

A 15 82 93 0 0 39 16 48 70 13 14

% 25 75 85 16 0 74 77 9 23 1 0

g 15 155 176 0 0 8 0 75 3 17 97

25 112 127 15 1 71 2 10 52 4 45

A 15 98 105 0 0 44 1 45 72 11 27

120 25 84 90 0 0 67 61 28 36 5 3

o 15 175 179 0 0 0 3 88 73 12 24

25 131 131 0 0 8 4 55 74 37 22

A 15 139 189 25 60 68 32 3 2 4 7

150 25 93 129 66 82 27 12 2 4 5 2

o 15 202 269 7 30 50 49 24 14 19 7

25 171 228 28 35 64 48 5 8 3 9
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