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1 - Cow manure
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Table 1- Physical and chemical characteristics of used cow manure and soil
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Table 2- Variance analysis (mean square) for some studied criteria of saffron in first year
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2 0d9 2 768405.2 ™ 41077.1" 148487 69917.2 " 1586.6 ™ 38696.3 666.2 "
Corm weight
S 2 3846118~ 201414~ 56354  33906.0" 965.4 ™ 24320.6 ™ 509.6
Cow manure
295 % 4is iy
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Error
ek el 2.4 35 37 3.4 6.3 41 8.9
C.V. (%)
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** *and ns are significant at the 0.01 and 0.05 probability levels and no significant, respectively.
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Continue Table 2- Variance analysis (mean square) for some studied criteria of saffron in first year
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** *and ns are significant at the 0.01 and 0.05 probability levels and no significant, respectively.
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Table 3- Mean comparisons for the effect of mother corm weight and different rate of cow manure on some criteria of saffron

in the first year

5,80es S5 Nlawi gbdaiy dlaws ot 3,5 Bak dlaxs Ay 3 Sos Sk slaxs
ol ay Js &y £/Y y; (€Y 15 AGENY o DV om s VWYUEAN e
0% Total Total Corms Corm: Corms AU Corms
Treatments  corm corm number yield below number Corms yield number
yield number below 4.1 (g.m?) between 4.1 petween 4.1 ~ between 8.1
(@m?%  (Nom?)  41(g.m?) e t08(@gm?°)  tg@m? tol2(gm?)
¢ »lb 4y 59 Mother corm weight (g)
4.1-7 18252 ¢ 330.6°¢ 165.9 ¢ 477.2°¢ 96.4° 569.1°¢ 41.8°
7.1-10 20955°  409.9° 2221° 566.6 " 105.9° 639.5° 47.7°
10.1-13 2409.1° 465.0° 244.8° 653.5° 122.6° 700.1° 58.8 ¢
55 555 Cow manure (t.ha™)
(2230 1gg70¢  as11c 1845° 507.3°¢ 975° 579.8 " 411°
(Control)
60 2146.9°  409.7° 214.0° 560.4 " 109.2 2 646.7 2 51.8°
90 2295.7° 444.8° 234.2° 629.7 ¢ 118.2° 682.2° 55.5°
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Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.
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Continue table 3- Mean comparisons for the effect of mother corm weight and different rate of cow manure on some criteria
of saffron in the first year

o a3 Slos Slodyy slaas CYL cbag > Slos Sl F P ok " 0 " 0

s VG A/ ALY Flower ~ Flower 2 Aol

T reatments _ Corms number _ number fresh Stigmadry  Style dry
yield betwegg above 12.1 Corms yield » (No.m?) weight weight weight
8.1t012 (g.m™) (@.m?) above 12.1 (g.m™) (g9.m?) (g.m?) (g.m?)
<l 4 59 Mother corm weight (g)

4.1-7 409.5° 26.4° 429° 16.9°¢ 0.232° 0.075°¢
7.1-10 462.3° 34.0° 49.1° 21.7° 0.261° 0.088°"
10.1-13 537.8° 38.7° 55.7 2 27.9° 0.326 % 0.110%

55 555 Cow manure (t.ha™)
((C*"‘l‘“t) 38 419.0° 28.0° 4832 209° 0.258 2 0.088°
ontro
60 493.0° 34.6° 48.7° 209° 0.281° 0.088*
90 497.72 36.7° 50.5° 21.6° 0.279? 0.095?
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Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.
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Table 4- Mean comparisons for the effect of corm weight x cow manure interaction on some criteria of saffron in the first

year
a2 09 ) 3,80 S e sy dlaw >, Sos soaslad S Slas
sl G e i D A G e ey YEM o
Mother mggwre Total Total Corms £/ Corms Corms ieI“('j Corms
corm Y corm corm number number y number
i hal X Corms between 4.1 to
weight (tha™) yield number below 41  yjeld pelow between4.l 8 (g m'é) between 8.1
() @m?  (No.m?) (g.m?) 41(@m?)  t08(gm? ' to 12(g.m?)
g
((émri?) 1582.9¢  264.7°F 130.2° 417.3°¢ 79.22 503.4 2 33.2¢
4.1-7 60 1871.1¢  336.2° 1655 ¢ 481.3% 99.82 583.7 433
90 20};‘ 7 391.0 % 202.0¢ 533.23 ™ 11012 620.1° 49.0°
((éi,firi?) 1925.2¢  372.8% 2055 ¢ 537.0 @ 101.0° 587.9 38.4°¢
7.1-10 60 2166.1¢  417.9% 224.3 ™ 572.8 103.4° 650.6 52.3%
90 2195.1°  439.0% 236.4 % 590.1 ™ 113.4° 679.9 2 52.5°¢
((é‘:)l‘:zrz?) 21535°¢  4158% 217.7 % 567.6 ™ 112.4° 648.1° 51.4°¢
10.1-13 60 2396.4° 4750 252.3 % 627.2° 124.3° 705.7 2 59.8 %
90 2677.3%  504.2° 26442 765.82 131.1°2 74652 65.1°2

Al o o/ o0 Jloas! pdaw 13 Sy (glaioly win 9050 wliol )l size CAMiS pic o ) Uis giw yo y3 dilite Loy y>
Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.
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Continue table 4- Mean comparisons for the effect of corm weight x cow manure interaction on some criteria of saffron in the

first year
4y Slaes 039
& 039 O Sy 3 Slos YU b 35 es _ ... L S
. sTRs L Sl S Py Ss
$nb S 25 yY L A/Y Corms SYL glaas als
. 'Y/ Flower Flower AW
Mother Cow yield between 8.1 A b fresh ) Style dry
corm manure to 12 Corms i number ; Stigma  \yeight in
! 1 s number Corms yield (No.m™®) weight )
h (t.ha) dry
weight -ha (9.m”) b above 12.1 (g.m?) : m
©) al 20\19 @m?) g weight (g.m?)
. ' (g-m?) '
(g.m?)
((;ngri?) 347.9° 22.0° 314.3% 41.7° 17.5° 0.231° 0.073°%
4.1-7 60 434.4% 275% 3785° 41.3° 15.8° 0.220° 0.0732
90 446.3% 29.9° 415.03° 45.6° 1752 0.248% 0.0792
((éhu: 3?) 446.4% 27.8% 353.9° 49.0° 20.6% 0.236% 0.082%
ontro
7.1-10 60 478.9° 37.8% 463.6° 49.2° 2178 0.278% 0.083%
90 461.6° 36.7° 463.3% 49.0° 225% 0.268° 0.097°2
((gbth 3?) 462.7° 34.2° 475.1°% 54.3% 24.7° 0.310° 0.110°
ontro
10.1-13 60 565.5 2 38.4° 497.9% 56.0° 25.2% 0.347° 0.108°
90 585.2% 436° 579.8°% 56.8° 24.8% 0.323% 0.112%

Al o o0 Jloin] gaw y3 Sl (clatels Wiz 905l (bl o 55 gxe BMES] pae oaimd Ui (ygiw yb y3 alie by >
Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.
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(Gresta et al., 2009; Behnia & Mokhtari, ) .l
5y Sas 5:50ke duwlio .(2009; Tookalloo et al, 2009)
dySdas (p i 483 L pg> Jlu 3 (50 ladiy
W YL slad slass 9 2 S ALY/ 0 5 F/N 5 sl
Lol ccaily ol Jol Jlo p3 cudps (gy3le sladiy & p )5
SRS L bagie g 52y b 4 lajle 3 555 Claw
(FUass) sl gyl gme OS]
a4 baye pod Jlo 3 5 5 0 5 S5 Sl gy
o Slaw opl B I jlade oy S 5 0 cudyd 650k sl

{7 Jga) cudls polaid] 55 5ol slaas

ol pialesl pgd Sl 5o clinlie i)y 450 @l
sl 290 Slao S 2 (695 2955 (5yole 4y (59 2D
J9) 32 B tme S L ladye lao 5 6550 slaass
Slano gy (g5l5 355 > sple sboaty jg blize 31.(0
lad ol (ripe o )0 (650 slaal S slass g 5 Sles
ladsy 5, Slae 4 S VW EAN 08 AL ¥ 0,5 ¥/ 55
039 235 W YL sloasy 5 Sles 25T B AN
dy90 Glao pluw glp bl g Hls dxe dols 5 WS Sis
Do Yl gize adlllas
ol L Clas (oled sl b eSile dunlio gl
o Jol b 4 i g Jlo > Slas plie )3 aagi LB
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Table 5- Variance analysis (mean square) for some studied criteria of saffron in second year

EVERIKEY] 3 Slos sbayslani  gbay > Slas Slaaiy s
s i 423 A dsoSles A gy yicle pislay AUEN gw AGEN om “‘/f"«‘*
il < Total corm Total corm 5 5 €/ Corms o5 5 o5 Y
Source of (sl yield number * * ¢ rr Corms
variation df Corms Corms number Corms yield
. number
number yield between 4.1  between 4.1 between 8.1
below 4.1g  below 4.1g to8g to8g t012 g
"_’S‘; . 2 76855.3™ 371.4™ 669.1™ 2975.0™ 35™ 21037.3™ 85.7™
Replication
o9 - - w  3021328.0 - - -
Corm 2 5566695.1 229033.0 74254.8 - 10293.9 537481.7 6414.8
weight
95 255 2 132437047 1197143  40409.1 5386517 = 41354 " 84651.2 3563.8
Cow manure
395 X 4 ()39
dslf *k * * * *
Corm 4 140873.6 3739.8 2822.8 2011.9™ 331.1 15918.1™ 229.7
xweight
Cow manure
Eu°$ 16 25906.5 12319 682.8 7408.6 72.4 10950.8 50.1
rror
e e - 5.2 6.7 6.3 10.6 5.0 114 5.8
C.V. (%)

Cal (g5 gime pis g doyd iy o )d S5 Jloin] e )3 ) gixe BB onmd i (s Sy NS g e
** *and ns are significant at the 0.01 and 0.05 probability levels and no significant, respectively.
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Continue Table 5- Variance analysis (mean square) for some studied criteria of saffron in second year

P93 Jlw 33 ol e p3 anllln 590 Olo (B 2 (Olaryo (k) (il 42525 -0 Jgua o]

saudSlos sbras dlaxs

VY G A/ R i £ slass Sdd g O
ks a2 Mow ANy EE e g s
r 5 5 - Flower ) .
Source of sl e I 05 number Flower Stigma Wl
variation df Corms yield Corms . fresh weight dr
Corms yield y Style dry
between 8.1 to number above 12.1 weight weight
12g abovel12.1g 49 9
e
’_’5“ ) 2 9122.4"™ 19.6™ 1182.1™ 452" 14.3™ 0.010™ 0.000"™
Replication
0k 2 579472.7" 634.4 ™ 1079115 56727 27922 1119™ 0110~
Corm weight
S35 25 2 240855.8 ™ 4985 703405 ™ 21283 ™ 1006.3 0.552 ™ 0.003 ™
Cow manure
295 X 4l (439
w58 _ 4 30517.7 " 2.7 142522 70.6™ 27.9"™ 0.080 "  0.001™
x Corm weight
Cow manure
ks 16 4191.8 13.6 1402.0 338 14.1 0.010 0.000
Error
Sl eyl — 7.3 9.0 75 3.0 45 6.7 3.3
C.V. (%)

Gl (6513 gme pie 5 Mo yd gy o> S5 e pdaw )0 5 xe AW oaimd lis ol 4y NS g % s
** * and ns are significant at the 0.01 and 0.05 probability levels and no significant, respectively.

ga 5 Ay (gl calio Loyl o3 S T oole igl5hl a8 sl
2 4 iy 9 Ak ol Gl L g eo)gl walB ) (8 b
O Jelse St J14S S 50js 9 S Sl qupe i
plw b o iolidl S AdMS 5 Slas liae pd 0uiiS
3 y90 2l polie (el o Wlod S a0l 5 o) S Limgly
By sl U 2y90 (2l Blge 035 @ik lia s ple b
R T g
Poggi et al., 2009; Sabet Teimouri et ) L _ibawsly J5
Koocheki & Sabet ) (s,500 coli 5 S>58 .(al., 2010
S AT L (als 368 4 Wnges ylese (Teimouri, 2014
5 Gl Dok o i Vel 3 Llie yolie ouyw
Colyg 3 0 oL Ll lajls (el 5 SB el
AlwcSy 5l Gl )l 5 ol yid 0)Ses Mg 4 odie

VIR

A0 5l (Amirnia et al., 2014) 1, Kea ¢ LS ol
Sy g Copide ) Jslos (et Sl (S s 3le 4 ol
o FCd ) oy o gk Bl e i) g)le ol
Ol 935l (6 i e g 4y S p YU CudS
slalS ol ady Sblgy ¢ Jaore mlis jl yiduy odliiwl
Sy Sody iy Fiwgd b Sy ool & il gy
Sil3l el Cales 3 ol o WS o W) s
Molina et ) s 0 ST sl Jlo > olyae; 3, Slas (giclas
(al., 2005
e 5> Jlo )3 355 ol xSilbe dslio b
05 YN o5 a5 Slas Clao Hlade oyl o5 3,5
970 gobw & @peyio ) )5 WV VL g p)5 ¥N-A (s
Jlw 0 (F ) cusly olaisl g8 58 S jo o 4+
J5 5105 53 s o sine Gl 5515 358 3,08 Sl L oo

Kbl 66551 lg e culplu (5 Joda) 18 dbml S 559 9
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355 slosd 4y G I8 40 )3 YO 5 YA i) HLSe 5
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sleasy )led 3 25 W YL (5,85 slavasy 5 Shes
oy FY) LSe35 065 5 Qe 0,8 5 b 550k
4 jg olen Ly aald (69lS 355 Jlass 4 Cannd (38

(Y Jgas) ol oy (o pole

9 355 5> (5pole b ()59 hlite 1 sloeSlee () 2

—dy JS ol g 0 Sas ke oy i o L ped Jle yo
Alg 30 o S AMV=NY 5 205 ¥/ 5 sladss olaws (g8 sl
365 o A 98+ olhendy cubyd (b slrds Hlos ) pdaw
b i La 1 Slie duolis (Y Jgis) 4 odalin (548
Obeie 300 )3 p)S YTN-A Gy (6555 a8 (p yidy
mdn) S 55 5 A g Fe (g9l 265 5 s (gl sladly
L (595 055 Hlowd 4 G il Moy 16 9 14 i
Ve oo 4y bugie (6ol (gloaiy g (s 0le 4 oy Gloa b
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Table 7- Mean comparisons for the effect of corm weight x cow manure interaction on some criteria of saffron in the second

year
A dlasd 4y dlass 3 et sl
. g GAY
JS b"\” lb . . Lﬁ . Lﬁ@ U‘ﬁ
. = . a9 3 Nos oY S o SR
Soboatoiy B s s Sles “ EL I ACEN NG VY
Mother corm Cow Total corm : £/9 €Yy
- Total ; corms corms
weight manure yield corm Corms Cgrlms ):llelld number Sield Corms
B -2 elow 4.
(@) (tha™) (9.m™) numbgzr ntl)JETOt\)Isr (g.m?) between between b r;\ll‘lvmbeg 1
Nom?) 7 am?) 41108 41108 tz 12“;“ -
- @m?)  (@m?) N
(12L3)30 2133.1° 505.2 2839° 602.5° 12227 672.4° 75.2°
(Control) '
4.1-7 60 2546.2 © 588.8 320.2% 622.8° 127.1°¢f 763.4° 104.4 «
90 2598 656.9 % 355.6 ¢ 70012 155.7 © 738.62 104.5 %
(10L2)30 2615.0 % 593.0° 3309 746.5° 139.8 76548 89.7 %
(Control) '
7.1-10 60 2878.5 ™ 7421 409.0 79192 164.7 912.4° 128.2 %
90 3194.3° 854.5 4712 779.9° 199.8 785.1 2 141.3°
(10L3)30 3274.9° 7507 396.7 818.1° 180.8 ™ loo0se 1321 ’
(Control) '
10.1-13 60 4120.9° 931.7%® 523.6 % 1046.0° 211.3%® 134432 143.3%®
90 4486.6 ° 1024.52 583.8 2 114552 21582 121872 168.2 2

Al o o0 Jlain) gaw j3 Sl (glasals sz g05] bl I ime BB pas sximd Lis ygiw pa 5D dlie g
Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.
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Continue table7- Mean comparisons for the effect of corm weight x cow manure interaction on some criteria of saffron in the
second year

5 5 g dlaws 039 039
s3] . = . . e
Gl SIS omubansSls Vgl sheSle "EI” Oy AR Sis
ower N
Mother Cow Corms VY G A/Y W i ‘s_m'f Flower fresh ‘UW sl
corm manu_fe yield between 8.1 Corms Corms yield number weight Stigma Style
weight (tha™) to 12 (g.m™?) number above 12.1 (No.m?) 2 dry dry
©) ' above 12.1 @m? (@m*)  weight  weight
(g.m?) (@m?  (g.m?)
(125)30 514.3 ¢ 23.7°2 3436 ¢ 15652 53.2 2 1.053 ¢ 0.225°
(Control)
4.1-7 60 7085 ¢ 37.0° 451.3% 163.7° 62.32 1.173¢ 0.278°¢
90 701.8 ¢ 41.02 457.4 % 179.1°2 76.1° 11799  0.296 ®
(gﬁ)fool) 682.0 ¢ 32.4° 4209 173.3° 79.9° 1.278¢ 0.330¢
7.1-10 60 7355 °¢ 4012 4385 196.3° 91.0° 1.673%  0.362"
90 1120.1 % 4212 509.1 213.1° 97.6° 1.897%®  0.384°
((C*;lrft)i?) 1003.3° 4092 452.6 201.2°2 84.1° 1.100%  0.491°
.
10.1-13 60 1090.5° 52.7°2 639.9° 217.4° 102.2°2 2.005%®  0.485°
90 1344.2 2 56.6 778.0° 231.0° 106.5 2 20628  0.484°

Ao o/ 20 i) pdaw p3 Sl (glaiely dix g0l olul p ls gxe BB pae oaimd LS gt b 4> dlie gy
Similar letters in each column indicate no significant difference based on Duncan multiple test in 0.05 probability level.

(Alipoor Miandehi et al., 2014) | ,LSen 5 2aSbo
O oS W LY aiojluil jlag )o a8 2i5)8 5155
pie o 5l ol (ieS g (ool 358 Jla 5l asls g AT Jsbo
@S Ve BA a0 o5l Hlad 13 g del Candy o> 295 b ye
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8 5 4o
gl 03 an ) et pob bl bt 4 g L
2 008 s Jelgs (et el Gloj 53 (60l A
Sl 53 3y Slos 4S5 polay L3l oo oy ; NS 5 Slos
15 365 3,58 ilises olans vy oS3 4l Co 5 1) aw
p9> Jlow 2 3l cnl Jg sl IS clio (6,86 Jgl Jlo
A4S oy s opizmen il ol ol g sl ixe el

Slej g 2k dube S5 as 2l o 395 3,8 i3l

395 sbajlosd ) @y ye ) dy JS 3o (o pi
VoIV VYY) iy gole aiy g S 0 5 Ar 5 Fr (o8
oled L sals (695 565" jlaw & s a5 dal cawday (p,5
(Y Jga2) 592 yir 20> YV 9 YV i gpole 4 (3
spbe slaas slajlod 4 dNS SiS (5 op e
ko 5 (@ye o 3 )5 VARY) (5gl5 258 (5 A+ g bawgie
man) LS )3 (5 A 95 (558 398 Bpan g cudyd (g3l
3y bl gl (gye yia )3 ) V0PV 9 Ve iy
oloi U olyan ey sole slaan 13l cov ol Sus
ol ) Jols s (¥ J22) 3,5 iy Gi38] slS 355 s
L s ple slaas jl oslinl a5 sl Lis pgd Jlo p iule]
o3l Glamr 598 395l ookl olyen 4 )5 Sl e (15
St a8 S 3 S5 LS ¥+ 5] ey g5 el 5
A5y ply B 394> (5)9S (x0ke b dunlie ) &S Ab (] jée;
ss= e (Ministry of Agriculture-Jihad, 2017) cusls
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Abstract

In order to investigate the effects of mother corm weight (including 4.1-7, 7.1-10 and 10.1-13 g)
and different levels of cow manure (including 30 (control), 60 and 90 t.ha’) on flower
characteristics and daughter corms of saffron, a factorial experiment based on randomized complete
block design with three replications was conducted during two cropping years (2012-13, 2013-14)
in the Zaweh county. The results of variance analysis in the first and second years showed that
there were significant differences between the simple effects and the interaction effects in terms of
most of the studied traits, and these differences were higher in the second year. The highest (56.8
m) and the lowest (41.3 m™) flower numbers were obtained in 90 t.ha™ cow manure with bigger
corm size ( 10.1-13 g) and 60 t.ha™ cow manure with smaller corm size (4.1-7 g) treatments,
respectively. 60 t.ha™® cow manure with bigger corm size (10.1-13 g) and 60 t.ha™ cow manure with
smaller corm size (4.1-7 g) treatments produced the highest (0.347 g.m?) and the lowest (0.220
g.m) dry weight of stigma, respectively. The highest and the lowest of total number of daughter
corms (504.2 and 264.7 m™), total daughter corm yield (2677.3 and 1582.9 g.m™) were shown in 90
t.ha’ cow manure with bigger corm size ( 10.1-13 g) and 30 (control) t.ha™’ cow manure with
smaller corm size (4.1-7 g) treatments, respectively. In addition, the mean comparison of
interaction effects in the second year showed that there were significant differences between most
of the treatments. The interaction effects of the studied traits in the second year showed that 90 t.ha"
'cow manure with bigger corm size (10.1-13 g) and 30 (control) t.ha™ cow manure with smaller
corm size (4.1-7 g) treatments produced the highest and the lowest flower number (231.0 and 156.5
m?), stigma dry weight (2.062 and 1.053 g.m), total number of daughter corms (1024.5 and 505.5
m?) and total daughter corms yield (4486.6 and 2133.1 g.m?), respectively. Finally, it can be
concluded that by increasing the use of cow manure (more than 60 t.ha™) and the use of more than
7 grams of mother corms, it is possible to improve the number and yield of daughter corms and
these traits will increase the saffron stigma yield in the next coming years.

Keywords: Dry weight of corm, Number of flower, Number of daughter corm, Stigma yield.
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