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Table 1. Mean comparison of interaction effects of irrigation x harvest on flower characteristics of saffron

ST slasles 508> Shes S IS5 Shos
Irrigation treatments Cals I sl Fresh flower yield  Dry stigma yield
(% of water requirement) Harvest No. flower.m™ (g.m™) (mg.m)
Il il
ot e 45.5b 25.5b 196.9b
50 Harvest in first year
||
22 e Sl 47.8b 27.2b 207.1b
Harvest in second year
Il il
ot e 47.0b 27.5b 205.8b
75 Harvest in first year
||
22 e Sl 59.1a 36.6a 272.0a
Harvest in second year
|l sl
ot dle il 46.4b 28.9b 217.5b
100 Harvest in first year
22 Jlo oz 59.1a 37.8a 264.1a

Harvest in second year
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Rang Test
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Table 2. Mean comparison of interaction effects of density and harvest on flower characteristics of saffron

(.f\f? _ jf s Ses S IS s Shae
Density s & ol Fresh flower yield ~ Dry stigma yield
(corm.m™) Harvest No. flower.m™ (g.m?) (mg.m™)
b il
Jof b 231 13.1f 8.1f 58.6f
50 Harvest in first year
L &l
92 b 22l 25.8¢ 16.1¢ 114.8¢
Harvest in second year
Il il
Jof b 231 28.5¢ 17.1¢ 126.1¢
100 Harvest in first year
Ju
£ ’” 41.6d 24.4d 194.7d
Harvest in second year
I Jle &l
Il e 30 58.4¢ 35.2¢ 266.8¢
200 Harvest in first year
Lo sl
92 el 82.4a 50.9a 366.7a
Harvest in second year
Jsl Jl sl
S 85.2a 49.1ab 375.5a
300 Harvest in first year
Ju el
it ”* 71.5b 44.2b 314.7b

Harvest in second year
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Rang Test
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Table 3. Mean comparison of number and yield of saffron replacement corms in irrigation and density treatments (at the end of the first growing season)
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S F3 slady sluas S sy :/SL;G
LT sl les Vs‘f- No. of replacement corms m™ Yield of replacement corms (g. m )

Irrigation treatments Density @’?FU'“ pf/\\s?/\ {a)f/\)'lu:ﬁ JS slaws pf?\.ﬁ/\ {a)f/\l:\‘/\ {a)f/\)'lu:ﬁ JS 5 Shes
(Yowater requirement ) (corm.m™) 0.1-4¢g 4.1-8¢g More than 8 g Total Number 0.1-4¢g 41-8¢g More than 8 g Total yield

50 139.33 (76.6%) ¢ 29.33 (17.2 %) ef 10.00 (6.6 %) d 178.67 g 189.29 (41.0%) g 155.30 (34.8 %) fg 105.52 (24.2 %) e 450.11¢g

5 100 155.00 (83.7 %) e 20.67 (11.4 %) f 9.00 (4.9 %) d 184.67 g 252.49 (55.2 %) fg 109.12 (23.8 %) g 96.64 (21.0 %) e 45824 ¢

200 341.00 (88.3 %) cd 32.00 (8.3 %) def 13.00 (3.4 %) cd 386.00 de 473.19 (60.7 %) d-g 173.59 (22.4 %) fg 132.19 (17.0 %) de 778.97 f

300 422.33 (83.6 %) be 70.00 (13.8 %) ¢ 13.00 (2.6 %) cd 505.33 cd 733.56 (61.7 %) d 317.0 (26.4 %) de 135.86 (11.8 %) de 1186.50 d

50 165.33 (74.8 %) e 37.00 (16.6 %) def 19.00 (8.6 %) b 221.33 fg 442.63 (54.5 %) efg 199.54 (24.4 %) fg 171.68 (21.1 %) cd 813.85 ef
25 100 262.67 (79.5 %) de 48.00 (14.6 %) d 19.00 (5.9 %) b 329.67 ef 422.48 (49.3 %) fg 253.65 (29.9 %) ef 173.97 (20.8 %) cd 850.11 def

200 533.00 (81.3 %) b 92.00 (142 %) b 29.00 (4.5 %) a 654.00 b 1289.85 (58.7 %) ¢ 556.69 (25.6 %) b 334.35(15.6 %) a 2180.90 b

300 728.00 (83.5 %) a 119.67(14.2 %) a 19.67 (2.3 %) b 867.33 a 1693.56 (64.2 %) b 705.31 (27.5 %) a 215.00 (8.2 %) be 2613.87 a
50 179.33 (74.7 %) e 41.33 (17.5 %) de 18.67 (7.9 %) b 239.33 fg 479.29 (54.2 %) def  231.96 (26.5 %) ef 171.39 (19.4 %) cd 882.65 def
100 100 321.67 (83.6 %) cd 41.33 (10.9 %) de 21.00 (5.6 %) b 384.00 de 722.49 (63.1 %) de 237.69 (20.8 %) ef 184.24 (16.1 %) cd 1144.41 de

200 441.00 (80.8 %) be 72.33 (13.6 %) ¢ 29.67 (5.7 %) a 543.00 be 1103.19 (63.2 %) ¢ 396.69 (22.4 %) cd 249.36 (14.5 %) b 1749.24 ¢

300 722.67 (89.6 %) a 67.00 (8.3 %) ¢ 17.00 (2.1 %) be 806.67 a 2060.23 (76.1 %) a 448.64 (16.6 %) ¢ 200.310 (7.4 %) be 2709.18 a

367.61 (83.2%) 55.89 (12.7%) 18.17 (4.1%) 441.67 821.85 (62.4%) 315.44 (23.9%) 180.88 (13.7%) 1318.17

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Rang Test

Number in the parenthesis indicates the percentage from total number and or total yield of replacement corms

YYA

..U)l.x}&)\:&auojujM)A@dl“blclaa):ﬁbélul:J;Z-Q}A)‘Twub{‘mefj;i»gs}f‘sbl:S&Lh&i}l:.«o};.wﬁ):
sl o g0 glaan IS5 Shas by IS sl 1 des 3 oins 0lis il Js-1s sls!


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.5.4
https://agrobreedjournal.ir/article-1-32-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.5.4 ]

WY Sl oF o5l o 5la dlom 01 (o) ke alons”

(W) Jgl o (sl 53) Ol i) (5 53 (slaay 53 jiud Hldie y CLle S 5 g,LT J1-F Jsu

Table 4. Effects of irrigation and density on phosphorus concentration and content of saffron replacement corm (at the end of the first growing season)

bl glasles S slaay s s cble S slaay ) s e
Irrigation Phosphorus concentration of replacement corms (g.kg™) Phosphorus content of replacement corms (g.m™)
treatments S5 S sy S
(% water Density pSFEN pEALEN e S A Total replacement pSFEN A SALEN e S A I s Ses
requirement ) (corm.m™) 0.1-4¢ 41-8g Morethan8 g corms 0.1-4¢ 41-8¢ More than 8 g Total yield
50 - 1.57a 1.68a 1.79a 1.63a 0.63b 0.30c 0.21c 1.13b
75 - 1.43a 1.54a 1.66b 1.50ab 1.31a 0.65a 0.38a 2.34a
100 - 1.45a 1.44a 1.54b 1.46 b 1.54a 0.47b 0.31b 2.32a
- 50 1.36b 1.42b 1.52b 1.40b 0.50c 0.28b 0.22b 1.00¢c
- 100 1.67a 1.77a 1.89a 1.73a 0.76¢ 0.34b 0.28b 1.39b
- 200 1.67a 1.72a 1.86a 1.71a 1.54b 0.63a 0.44a 2.6la
- 300 1.24b 1.30b 1.39b 1.28b 1.84a 0.63a 0.25b 2.73a

I gyl gae gl M)Ac'.;d\g.»lc]a.»): Oﬁlaélul:xeo,aﬂwb\ﬂ‘m SS e oy - 61)\:6&\.@&”@\.’* Ogw A )3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Rang Test

Yvsa


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.5.4
https://agrobreedjournal.ir/article-1-32-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.5.4 ]

"

A3 i s A BN 055 L s s slady s (6 s
S slaay JS Aoy ¥ 5 VYN s a8
)(aJ._La Sleey (W dgus) Wsls jolasl s aly
0Ly 55 (Rezvani Moghaddam e al., 2013) ol ,Ses
33 iy s (AT slassS O a4 s 5a
33 Uil sl 4t SIS e olial sl
03 6o glaa sluas fol el 4 e iy o jl]
Sl an awd Cble (g s slaas oIl il
oS o a8 R (6 s 4 05 s
VA j2S s ke (slls 0 8 F 51 S (slaa
A i 055 L s slaan 5 (p S S 5p S
W3 (p SAS 50 5 V/89) 6 iy i Sl 8
Lfc.,\_..f'o c)l_i'a\ QTMJ_B'J&:J_ gj}bdl»ﬁ (F J)..b-)
oS il iy S g5l 55 Saed oy A 4 4y
(Iran-Nejad and Ressam, 2002; Naghdi Badi et al.,
ﬁ:&)uc)‘b‘ww@bﬁjzoll)
23 b b Cble daay ol C 56 ol
@!)w\é\ﬁﬁj@\&j@)agu@
Sl ols me Sl (ST 5L o ys Ver VO DY)
S ALFN ¥ I nS glaay jind o ble b
(T 5L e 21 L sy ol b S e dalis
IS 55 e S A S s slaan 5 b Sl
oled Glols sl el oS 4 ga3) (g 55 Slaan
Sl 2l s s sb a4 (s an sl Il
GRS sl 5 55 0l e olS s e o
UQQ‘JJ}}&\;&Ht&j\s%chT
Sl ol
oS e e b Olaz L s el s 850
2L oS 4 dS ea s (dae Dl i 4 aly
51 (Kafi et al., 2007) 3,8 o &) goo iy Jozd b
o) OT slaas go b 510l dej a4 S LT

Lol p oS iS5 T Ol S

Y.

"

U s o (o e 03 0 S WA S FOA 5 @)
bl (F Jgda) CBL il 3l ol a5 93 59>
(Behdani et al., 2008) ol,LSen 5 Sl g =l
3 5 5 s 5 T Jolb o 2V (Soces
L YL s, Shes o7 g5k 4 62503 55 Ol e 4
T g s 4 LT S Jol

T o0 el i U s b
o 03 oS AL s slaa s, Shee
Glaay LSis Ao s o i iala)T slasles
P a0 S5k 530 A YL 055 L s
4SS5k 4 e oalin (SHLT doy3 B + e s
A;\&ﬁdpgduggﬂ@“m;@w,;
S sl S 1y s sbaan ST Loy YF ‘f;
ag (VM Jad) 50 SlaT layles b 51 i
el pals i Sl L K ole
e S A e (655 o 3 Sk 5 sl
oISl I s glaa S5 4 by o
Sl sa L bLSI s (o5 4 L5 (s § b 50
L s ol ol L oS gy b 4 tal olS IS
3 A e oS (M olis anl b el
S s slaa a1y 345 (6 5 3l
4S 3500 Ol Ol 85 oo op) oDl s oo ol
sLrat s o Sl JRalS e S (S S
4 03 gh o o3 Slaphhil 4y sl 5o iy ol
“E ) e (B 3l se enl B IS 55k
B D lomen .::;@ S slaas o3Il s 5
(IS @S5 I L e T L e 1SS
rff}lﬂfé,ﬁ-:&h@:ﬁw;mwﬁ
s St 5 S5ty Al a5 4 o
S ybolen .ol 2alS 0 S A1 i slaa
R P P T U IR R
B os ST (lady o i

Lo 3 AVIY G o sy olad :S0Le Ll

jl..u.sﬁ(sjffjlj_:af@j}é\)bd;a'-:&u@


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.5.4
https://agrobreedjournal.ir/article-1-32-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.5.4 ]

VFRY ol o ol a5l b 010 oy g sle "

GO o3 Ve Sl i s e b 4 Ao s VO
cotaloiT Lol o 03 mioman (F i) 5 5
vf\j_:,g(,,f/\;\d:ﬂ;u@,gp,lmd};ﬁ
JEIE Df#?\’ Jslae) (LT oy s VO + 4y Yoo
GBS a4 5 L0 Jsdr) T s (r
S S i S WS e O o
(Sepaskhah and Kamgar-Haghighi, 2009; Yarami
LSS =S deldM)ksoJ.Echetal., 2011)
ST o (2T 55 dioy3 VO el ol & ST
g 3 oL slaaiy; w2 &S5 0 4 e
sl b e Sl Slde ole is Cde
Slaas) (oo ) Ul 4 jid et ag
A 8o Sl als Jlss an 1 (0l ke
il o3 iy ) A S s s 4 4 ey e
5 Al Ll ST I b Aol lde e
ol sl o LS (63 SHLS Jslw i Cgr
e o JUEl aks y 4ty b Sl (g rie Ao )3 (ol 9o
o) P a5 S s e s )
laas 3, Shas 5 aiy) Lby 5 (LT 5L A 00

..s)\.sd\fj.sq\)dé.uj;‘lsa\,ic)'&fé-:

C g™

il edas OLss lasT s (IS 5k«

S5 S 4 STy 55 0l ke 4y s 85 Shes
Gl oo S FUF laay jlosliul Ll ,d 455y
sdal b o an ¥ (S5 bl 5 oS5 S8
)J‘JEUJM%PJ\MJJ@J*’P)J41{""
Il ys.osls Ol e ) S 5 Shas 5 slds 580
a3 Ol e IS 5 Shee 2alS s 4
G B8 s S s e e s ¥ a8
G e 3 e T oSS ke glaay (slal
o JoB Ol e oS5 CiST L Ml
FESe S sl glaas Sl L s cpl bl

3ype sla Lo CilS S 58 5L

AR

o3 (Kumar et al., 2009) 5 o5 oo plosl (s 9
Oljme S2alS Lol 5 )3 Jaud 035 4 polie jarads
ShHLebI b sl Ko (Ao 3 0 b 52) oWl
oS 4 el 5o oS ()5l e Oliims L
b ae g LB elE cla Jhlpel gz ol S
Slaasy s CLle ( AE (S5 81 L res
5 ol aalllas 5 e slao 3l el js (g s
b SIS (g e 53 A T (ST 5 e
SIS 2alS & 55 sols e sk 4 s saas
S s sl 4 803 (g 51 (F Jpr)
i 5 a Yo Sl e (S5 Rl SF
AGF/N (g s slady b Hldia ls gme L2l o
S (s slaay S5 0 S A e 8
el eds 8 S8 5 i a8 G eboles (F Jsds)
laay o) LS s 0 Ll S (e ¢ 0 e
23 an ¥ ) a8 (YL W8T s e S (6 s
4 il jaed wile (S e mle Ol 6l (e e
el el Aty 5 Ol e S A 5 Sl S
) i Bl S 15 e B JE 5 Sl
S 4 il y 2oy (4 055 p 8 kS 1 p 8 o
aias 5 ol 5 Al (b Ay 50) 4y A
(@S5 e oiS G S (sll dasl b s oy
23 S B Al gl dlw p3 ey Yer (ST
SAcsl aals mlaw Ay s Lid ol 158
S s 5 hed ol S el g5
Ol pos e 52 4 Yoo 51 iy oS5 1551
LS e g
26 slaas ind Sl alS s e L
O a3 pnd Hlie ¢ 0T 5L = law 5131 aes
SVO sk 51 28 s ire b 4 oHlT Ao
s 3525 L (g g 5P dda) 550 o pa Ve
e 5 S Aoy Ve VO £ e o slis
(s slaay S 50,5 F 5 maS Glawy jind
cbﬁpf/\;luzﬂmm Slady jaus Sl


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.5.4
https://agrobreedjournal.ir/article-1-32-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.5.4 ]

"

'u~\> B Vf‘jv’ oSy &5)",‘.T Ol S "

Table 5. Interaction effects of Irrigation and density on phosphorus content of saffron replacement corm

(at the end of the first growing season)

@b lales S5 slad 5o jaud e
Irrigation Phosphorus content of replacement corms (g.m™)
treatments S5
(% water Density eSFEN pSAGEN PSS e &5 Sles
requirement ) (corm.m’) 0.1-4¢g 41-8¢g More than 8 g Total yield

50 0.26 (38.6 %) e 023 (35.6 %) d 0.16 (25.8 %) f 0.65f

50 100 0.45 (51.8 %) de 022 (25.0%)d 0.21 (23.1 %) def 0.87 ef
200 0.85(59.1 %) cd 0.32(22.3 %) cd 0.26 (18.6 %) c-f 1.44 cde

300 0.94 (59.1 %) cd 0.42 (27.6 %) bed 0.20 (13.3 %) ef 1.56 cd
50 0.58 (51.5 %) de 0.29 (24.9 %) cd 0.27 (23.6 %) cde 1.14 def
75 100 0.66 (47.1 %) cde  0.42 (30.8 %) bed 0.31(22.1 %) cd 1.40 cde

200 1.98 (55.3 %) b 0.96 (27.2 %) a 0.62 (17.5%) a 357a

300 2.03(62.4 %) b 0.92 (28.4 %) a 0.30 (9.2 %) cde 3.25ab
50 0.65 (53.1 %) cde 0.31(26.5 %) cd 0.24 (20.4 %) c-f 1.20 def

100 100 1.18 (61.7 %) c 0.39 (20.5 %) bed 0.32(17.8%) ¢ 1.88¢c

200 1.79 (63.0 %) b 0.62 (21.8%) b 0.42 (153 %) b 2.83b

300 2.56 (75.6 %) a 0.56 (16.6 %) be 0.26 (7.9 %) c-f 3.38 ab

oSS
1.16 (60.1%) 0.47 (24.4%) 0.30 (15.5%) 1.93
Average

vU)‘-U&J‘)\;&AQJwM)éc’.;dl»."}‘c]dﬂ)}ﬁ‘éé‘u‘)x{Q}AJ’TwLﬂ‘ﬁLM&F&J}P&‘)‘J&&L@JQE&OP‘,&)J
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Rang Test

Number in the parenthesis indicates the percentage from total number and or total yield of replacement corm.
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Effect of irrigation levels and high corm density on growth and phosphorus
uptake of of daughter corms of saffron (Crocus sativus L.)

Koocheki, A.", S.M., Seyyedi2 and M. Jamshid Eyni3

ABSTRACT

Koocheki, A., S.M. Seyyedi and M. Jamshid Eyni. 2014. Effect of irrigation levels and high corm density on growth and
phosphorus uptake of daughter corms of saffron (Crocus sativus L.). Iranian Journal of Crop Sciences. 16(3): 222-235. (In

Persian).

Effect of irrigation levels and high corm density on growth and phosphorus uptake of daughter corms of
saffron (Crocus sativus L.) was studied under a field experiment as split-plot arrangement in complete
randomized block design with three replications at Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran, during 2012 and 2013. The irrigation levels were applied based on saffron water requirement (50,
70 and 100%) and high corm density (50, 100, 200 and 300 corms.m™) were assigned and randomized in the
main and sub plots, respectively. Results showed that the lowest corm number, yield and phosphorus content of
corms (178.67, 450.11 and 0.65 g.m™, respectively) were observed by sowing 50 daughter corms per m* + 50%
irrigation. In addition, the highest corm number, yield and phosphorus content of corm (806.67, 2709.18 and
338 g. m?, respectively) were obtained by sowing 300 daughter corms per m’ + 100% irrigation. In the first
year, flower characteristics of saffron was not affected by 50% irrigation. However, in the second year, flower
number, fresh flower and dry stigma yields significantly decreased by supplying 50% water requirement of
saffron (by 19, 28 and 22%, respectively) as compared to control (100% water requirement). Considering the
economic value of irrigation water in arid and semi-arid regions of Iran, the irrigation scheduling based on 75%

crop water requirement may be reasonable.

Keywords: Corm density, Dry stigma yield, Irrigation, Phosphorus and Saffron.
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