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Table 1- Characteristics of experimental field soil and applied manure

. 0 -1
texture carbon (%) Nitrogen (%) Phosphorous (ppm) (ppm) pH EC (dS.m™)
e 0.56 0.14 3.1 489 77 23
Field soil ~ Silty loam
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Table 2- Analysis of variance of measured saffron traits as affected by planting density and manure (2015-16)

A dlaxy
I JOVE S R 919" “?)3' F S5 Sles 5 AU 5 Slos < ii WS .S s a3 Slos
Sources of L1 Fresh flower Fresh stigma Drv stiama vield el Corm
variation df yield yield ystigmay Daughteg yield
corm number
(Means of squares) cla yo ke
)l)ﬁ, - 2 13.7" 2.29ns 0.42nms 79496 * 21455285 *
Replication
el oSl 2 10806+ 35.18 % 0.55¢ 133611+  60047079°
Planting density
el sl 4 176 1.12 0.12 15278 7633116
Error a
e 3 1827+ 15.47 1.21% 47471
Manure 60966345
iz 6 715 5.55 0.34° 20995 25982194
Interaction effect
o= ol 18 267 1.00 0.12 15202 10550959
Error b
Sl - 22.9 219 25.2 24.6 20.2
C.V. (%)

TN 50 Jlein] o )3 o xe g )5 dme pf i 4 sk g % NS
ns, *, and **: no significant, significant at 5 and 1% probability, respectively.
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Table 3- Analysis of variance of measured saffron traits as affected by planting density and manure (2016-17)

S > Slos AU 5 Slos o Mo
e wp P2 5 A8 3,Slas ° A ,
Sl il L] s Fresh stigma i Sl 288
Sources of variation df) Fresh yield Dry stigma Daughter Corm yield
flower yield yield corm number
(Means of squares) le yo (yuSiko
s 2 358 1.30™ 0.21° 63958 * 19232951 **
Replication
Bl o815 2 1081+ 952+ 0.24 115052 * 23306661 **
Planting density
ohol sl 4 73 0.59 0.027 14792 11861231
Error a
w35 4 684 6.51 0.55° 99745 * 28599905 **
Manure
Jlize 6 329+ 151¢ 0.12° 78478 ™ 5512633 *
Interaction effect
e 18 127 10.52 0.037 32963 1994418
Error b
et e - 27.0 26.8 19.0 23.8 14.0
C.V. (%)

TN 50 Jles] g )3 s gxe g )5 dxe pf o5 4 sk g % NS
ns, *, and **: no significant, significant at 5, 1% probability, respectively.
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Figure 1- Interaction effect of planting density and manure on saffron fresh flower yield (2015-16).
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D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha"* manure.
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Figure 2- Interaction effect of planting density and manure on saffron fresh flower yield (2016-17).
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D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha* manure.

P alis o Sas
oliej 5 IS Jol Jlo slaosly (il )ly 4500 gl

Py ol @l UL )l ine oains olis (V7 Jga2)
i ol p (13395 20 5 CdlS 1515 sl low Jlite
Olie 4 598 395 3) 8 F S5 slaloges 3k 2 bl oo
9 Ve ady ym dlold) UL cusls oS15 cov S o o ¥
O pig 4 (2liwd cege (1o Blo B () (g4, dlols
e )LiSe 3 p)S oS VT (nSile Ly 5 Al 5 Shes
Gy o pic g yio 5k VO Ly, dlols b cusls’ a8 Jb s
5 Ll 1y (a5 p S5l ¥/50+) yolia (0 355
Olyasd o 2 PV Cowl oad 0)l55 by pbosl by
by ool w3z 5 350 Bblio gl30 15 olyies 3,Skas
N SLodsS 5l g s pogasy 2lié polic eald |
-0 b ioed W ylges .(Behdani et al., 2005) aib o
WS 5y Slas wd awls cusls 1515 ol 5l a2 aiad
=0l 355 5,8 5550 y0 syl L 1) (eSS polie

2 Bl G815y gxe Bl pae (65503 (e g $3lo 30

el p e ad o lis s 4 Y S slalages

JSa 3 p S S VY 5 S 5, Sls 50k b Mo )
O Tl g ) o) sl B CullS alold & by
G | B W B SR PR S ISP SV PR PP N LR IS S W Y
L’j )L.o-l o bL:f J.u)) 092 J}‘o 29 @)A}A{ ‘) @‘J& ).«oL.Q
Cowl 0ad olyaci y 5 15 0, Slas 29ty cgo 0l )8
-dsllas ploul 4 )> .(Rezvani Moghaddam et al., 2010)
Nee) ecdls glaeS1ys 15 0yg0 )0 Spudie ddlaio j> &S 4l
9 IS 3Sdas (ol 355 5 (e o 2 Al ¥ree g Ve Y
51,5 sty JLelsl A 5 285 Sy e i
OSles 4y olowwd Cage (0 358 Folaw plos jo UL cusls
o515 53 €l §1 5 5 3 Slae ol 5 25 i 5 5
1> 255 S )3 (T A 95 0 )lS g g e o A ¥ e

.(Koocheki et al., 2015) . Juol>



IWAY (bowo) oF oo & o ol yie 6yald g caelyjanpis  FYF

adgl 0,33 ol sl s st 5,8 il s > oy ¥
S 5 Jodoee 0fg i UL clale S olie pole
s i L oS sl ool 355 (Ul jylie Jlos) aomati )3
Sladso 3L (g 4By c2ge (as 4 (RS S
Pl ey oyl JUol 5 (632tgtd dlge mageud 45 0 ol e
Sezs adlS 5, Slas g o3l 8 15l cou | olS oolasdl
«E9—>xe , .(Shahande, 1990) cwl 03,5 Juols 1y (g 08
2 (LR 3 p S S VIV e ) Sis dUS 3 Slos (g it
5 ¥+ Goyamn 5 o il B g3, 55, aloll b tlS eons
I55Y) 3y Shas pysieS g dal Cowds old 345 ,Sa
By ao pie g yio Do Vo casdy alold I (LS ;5 p)S6lS
3y Slas 3500 0 a0L 5 (6,505 Lhmgky b ol 298
Temperini et ) cuol UL (sbaoST5 o cuis il Siis IS
(al., 2009
9 CdlS @515 o ine 131 L ¥ Jgia slaodls
g3 Jlo 3 ey St A 3,Skac ol 355 i
Cio ol otalel Jolse Blite 51 ioman ol Gialo]
Wl 45 ol ascin £ JSG glalhged 5l adb b sxe
oSy cls 31 s Suis AS 5 Shee «iulegl Jgl Jlo
PLE)] (o> 395" ko )18 4eis )3 (ppiomen g 4Bl dguey
Al > Sis Al 5 Slos ials b (L ]y 655
sdnltio 55 (talofl pgd Jlo )3 pow pans & s b 258
VVY-) Siis a5, Slas oy it ol Jlo alan .0
Sae g yto il O Ciod) 59y abold | (S )3 oS olS
2SS <IN ol (e g (el 068 1S )5 5 ¥
39S Byuns pie g o o Vo Cdy (59, alold jl (LS
5 o 5 ionn (53 gt sl gl 4 ol
oxlil 5 ol @ Ul slaeSTy cunsdg o AlS 3 Slas 35
Cuol 005 031 Cond 5o 0l by e ol I iy
e Layldges 5l a8 5ok len .(Koocheki et al., 2015)

Sl L 10508 lyis X gm 62,8 55 1y 5 S s
A diwlS 5 a WS oy Slae i 5l wciS” Joled
.(Mohammad Abadi et al., 2007)

Iy mime BB boS 55 ped Jlo slaodls (g )lol 50
Y Jleis] mdaw 3 (old 355 5 cslS (151,5) ol il il
o » Jole 93 (iiSen s @lysl b bxe Cglds 9 duoyd
duolio (¥ Joio) dil o 5 dlS 5 Slos p duopd O Jlois!
Jomas 18 5l jLes o yins 0,5 (ase e bodh 1Ske
2 il (i o p,55LS AIVAY) 5 Al 5 Sas oy by
395 LS 5 o5 ¥ Jlesl g <y g9y sl & Jolgd
ol Loy Slae 000l , K00 Byl il 009y (5515
Sl Sl eSS g0l Hlis bl Wgy crd) (g5, dlold
sy Ul slngS15 55 (oo 358 3,85 4 ol (oS
S9-s o (515 S NI (T JS3) 391 5 pogune
Sy Giulidl gyl 5l e olS (oolaiBl (o)l o s 090
9 g9y y3d95 yiii 4S5, Shos g aw S3ly 3 JS
.(Koocheki et al., 2011)

SA dUs o Slae
L;)_,So)'L\.?] )1 W] Cuwddy dhbo.)b LS)L:’] JM 9 40
Bl sasas fLis Gialejl Jol Jlo o Siss IS 5,Slos
oy Galof] slasles lite 5 (Lol Sl o gine oy
A5 ol o osS 0 JSib (sl fogas (Y Jpiz) ool SThe
olte gladn &S Slacs,S » Sid IS 5 Slos 1 Ske
JoB jabods Ldgy odds CuiS d) (49 yio il O Aol b
OEZmen g1yl ClS GlapST plo b dlie ) a2y
oy sl Sloe a4 oliwd Coge old 35 2y,l8 iol38l
2 (LSe35 7+ Byas) (9355 B s )3 aizym s

355 g 4 Cod 3 Slas Bl (ST zolaw 1 S o



YV elh) olyie) 4 g 5 (o8 Oluogas I (5 p oS 5501 g (o0l 095 51 (o 2 15 0! 3 lolpelows!

Sl rSian 40 i o i el Jlo 350 5 50008 (slneSilas oy JLa 3 4S5 J5 3,k
5 SosS 0l &y bogrya Ulaind o o o oy b |y dilate sy bogpe lgipe o] e 48 ol s ) oo & o
9 8) (S5 o Sy o CulS adgl slady o5 1 S Blgl 53 50k slaled ogasy ailate lsn 5 o Ll
-039 Jsb o alop 5 o Csllacl bl deaty (o3l sid J5 3 fe ol slolod S 50 3B cizmen g (il
A5l dejie o8y 35 9 lyke ges g )y sl 5 ohousy s ¢ (Koocheki et al., 2011) ol yae g;lél

ode] Cavds S 3, Shoe NS Hobds ¢ pinman il pgd Jlo

12
a

- 10 i :;
~ L .I
£ o
£ 3 -
'2 1 :‘ b # M1
s bl
> & Pt M2
- b o
§ d C 8 aM3
w
= o . = M4
W
- P

0

D1 D2 D3

(YYAF-20 (£1)5 J) oyl ybe; 57 S 5,50os o o013 355 9 CudlS o515 Juliio (31 - JSUS
Figure 3- Interaction effect of planting density and manure on saffron fresh stigma yield (2015-16).
L;a].l .395 )h‘SJb )b u);' 5\" AR M4 9 M3 ¢M2 ‘Ml .J.'J.J) <9 alold )AA‘_;AJLW VO 9 RPN D3 9 D2 ‘Dl
D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha"* manure.
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Figure 4- Interaction effect of planting density and manure on saffron fresh stigma yield (2016-17).
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D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha"* manure.
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Figure 5- Interaction effect of planting density and manure on saffron dry stigma yield (2015-16).
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D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha* manure.
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Figure 6- Interaction effect of planting density and manure on saffron dry stigma yield (2016-17).
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D1, D2, and D3: 5, 10 and 15 cm planting distance in row. M1, M2, M3, and M4: 0, 20, 40, and 60 t.ha"* manure.
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Table 4- Mean comparison of main and sub effects on saffron traits (2015-16)

P B oSl # Al > Shos Sis US> Shos Sdled & dlaxi 4 5 Slos
slow Fresh flower yield  Fresh stigma yield Dry stigma yield Daughter corm Corm yield
Treatment (kg.hat) (kg.ha't) (kg.ha) (No.m?) (kg.hat)
cls (Sl
Planting density
D1 (20x5 cm) 97.4¢@ 6.332 1.31@ 6152 185302
D2 (20x10 cm) 775°b 4.45° 1.06 2 4812 14890 P
D3 (20x15 cm) 38.4°¢ 290¢ 0.88°0 406° 15350 2
ol 2gS
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-1
20 t'hfvl Zma”“re) 66.3 bc 3,770 1.06° 500 176302
-1
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Means followed by the same letter have not significant difference at p<0.05 (Duncan test).
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Table 5- Mean comparison of main and sub effects on saffron traits (2016-17)

P B Sles » AW > Slos Sis dUS 5 Shos Sl & dlass 4 > Slos
slosd Fresh flower yield  Fresh stigma yield Dry stigma yield Daughter corm Cormyield
Treatment (kg.hat) (kg.hat) (kg.hat) number (No.m?) (kg.ha't)
cubls WS1y
Planting density
D1 (20x5 cm) 52.32 3.87¢2 1172 6352 116102
D2 (20x10 cm) 38.6° 2.390b 0.90° 537 9780°
D3 (20x15 cm) 34.1° 2.28°b 0.97" 439° 8880°
ol 2o
Manure
M1 (Control) 29.0b 1.85¢ 0.73¢ 389° 7620 ¢
-1
(20 t'h:/l Zma”“re) 441° 2.770 0.98° 553 10320
-1
0 t'h‘:vl Sma””re) 49.0° 3.93° 1.33¢ 5722 11870°
-1
(60 t'hiMma””re) 446° 2.855 1.02° 636° 10560
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Means followed by the same letter have not significant difference at p<0.05 (Duncan test).
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Figure 7- Interaction effect of planting density and manure on saffron corm yield (2015-16).
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Figure 8- Interaction effect of planting density and manure on saffron corm yield (2016-17).
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Abstract

In order to study the response of saffron medicinal plant to planting density and different levels
of manure, a two year experiment was conducted in split-plot as complete block design with three
replications in 2015-16 and 2016-2017 in the Gonabad area. The main factor consisted of 5, 10, and
15 cm plant spacing on row and sub factor was control (no manure application), and application of
0, 20, 40, and 60 t.ha™ cow manure. The results of the experiment showed that maximum value of
fresh flower yield in the first year (127.4 kg.ha™) was achieved in 60 t/ha and in the second year it
was achieved in (72.3 kg.ha™) obtained from 40 t.ha™ manure application under 5 cm plant spacing
in rows. The highest fresh stigma yield in both years (10.300 and 5.383 kg.ha™, respectively) was
obtained due to high planting density (5 cm plant spacing in row) and 40 t.ha™ manure application.
Also, dry stigma yield under this treatment with 2.300 and 1.770 kg.ha™, respectively had more
increase in both years than other treatments. The highest daughter corm number in both years (614
and 591 corm.m?, respectively) was obtained from the highest corm planting density. In the first
year, 40 t.ha™ manure treatment had the highest value (592 corm.m™) and in the second year, 60
t.ha™ manure application showed the highest value (572 corm.m™?). In the first year, the highest
corm yield with 22724 kg.ha™* was achieved from 5 cm plant spacing in row and 40 t.ha™® manure.
However, in the second year the highest mean value (12429 kg.ha™) was obtained from the same
planting density and use of 60 t.ha’ manure. Therefore, to achieve suitable economic yield in
saffron cultivation, application of 40 t.ha™ cow manure in 20x5 cm planting density under climatic
and edaphic conditions similar to this experiment location is suggested.
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