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Extended Abstract

Introduction: Environmental factors, especially temperature, are very important in the
proper occurrence of saffron flower initiation stage during summer. In areas affected by
heat stress, any factor that reduces the stress intensity seems to be beneficial in improving
saffron reproductive growth. Corm storage under desired environmental condition is a
potential strategy, when saffron is grown as an annual crop. In perennial saffron
plantation, where the corms spend the flowering stage in the soil, other solutions should
be considered for the proper occurrence of the flowering stage. One of these solutions is
to use plant residues in the field surface to reduce the soil temperature. The presence of
plant residues causes shading on the soil surface, increases the amount of sunlight
reflection, reduces evaporation from the soil, regulates the moisture content of the soil,
and reduces the temperature at the depth of the corm placement. Another possible
solution to adjust the soil temperature during the flower initiation phase of the corm is to
carry out summer irrigation, but there is not enough certainty about its usefulness.
Therefore, the aim of the current experiment was to investigate the effect of storage
conditions of corms, as well as the effect of summer irrigation and the application of
plant residue mulch on saffron flowering.

Materials and Methods: To investigate the effect of corm storage conditions on saffron
reproductive growth an experiment was carried out as complete randomized block design
with seven treatments and three replicates during 2019 growing season, in Qaen, Iran.
Experimental treatments were three types of corm storage inside the soil [corm planting
in 5 June (A) with natural soil temperature as control, A + summer irrigation in 5%
August and A + mulch application obtained from wheat residues at the rate of 8 ton ha"
D] and three types of corm storage outside the soil [Corm storage at room (ambient
temperature) for three months started from 5™ June + corm planting in 5" September (B),

Copyright © 2024 by the authors
Published by University of Birjand. Submitted for possible open access publication under the terms and conditions of
the Creative Commons Attribution 4.0 International (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0).



https://birjand.ac.ir/en
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0/
mailto:hamidreza.fallahi@birjand.ac.ir
http://dx.doi.org/10.22077/JSR.2020.3747.1141
https://orcid.org/0000-0002-1083-2738
https://orcid.org/0000-0001-6182-700X

Vol. 12, No. 1, p. 1- 14, 2024 2

Corm storage in constant temperature (25 °C and relative humidity of ~40 %) in incubator
for three months + B, three months corm storage at variable temperature in incubator
(one month in 20, 25 and 20 °C) + B and corm storage in room (up to 5" August) and
incubator (up to 5" September) + B.

Results and Discussion: Results showed that summer irrigation increased the number,
length and weight of cataphylls compered to control. Corm storage outside the soil (room
or incubator) reduced the weight and length of cataphylls. Control and summer irrigation
treatments had no significant different in terms of flower number, flowering rate and
flower yield, but were superior to other treatments in terms of all the mentioned traits,
especially compared with the room storage treatment. The highest values of mean flower
weight (0.37 g), flower length (7.6 cm) and stigma length (2.83 cm) were obtained in
mulch application treatment. Mulch application failed to improve flower and stigma
yields, despite decreasing the soil temperature during the flower initiation stage. The
highest values of stigma yield were gained at control, summer irrigation and mulch
application (8.07, 7.28 and 6.40 kg ha, respectively), which were significantly more
than those obtained at room storage (3.24 kg ha?), storage in incubator with variable
temperature (3.68 kg hat), storage in room and incubator (3.89 kg ha™) and storage in
incubator with constant temperature (4.28 kg ha™).

Conclusion: Overall, the passage of saffron flower initiation stage inside the soil
significantly improved the flowering of the plant compared to the passage of this period
outside the soil under room or incubator conditions.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.
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Fig 1. The effect of saffron corm storage conditions inside the soil on temperature changes in
the planting depth, during the flower initiation period
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JB gl 25l po i il g s leT an g0 50
eslie il Corge iy (b Olgs 850 pladl )
Spbige alle Wl See 5 S e o an
sloasls i Lzels (Koocheki etal., 2016b)
b aolie )0 Ll B pan jlad jo J30E ol b las e
2L SLle Brae (g slesls 3 j0 an cils Lo
e (5los (i 20lS 51 50 Wl n 55 (F Jgiz)
JS8) all Ly Brae Lyl )l o S o an )l il
2 58 S p joebs e p 28lS el b0 o0l ()
F Jpi) 23,5 Lo o

OhSer g Moo (s pai doasy g,lo Ll 4 LLs | o
4 a5 ws S Lo (Nassiri Mahallati et al., 2007)
clls g S jlan 74,5 S_,>_;Lo)’ lold ok, J8us
O de iaghy o el wiesge Gliies ly (]
o P LY sl o gl b o bay g,
4 (5)sb el laailger 0l ) S o el ol 5 il
BY oo b LUK Job ole g yo laas cils ;loj o



q Q|,6.9j6.i..l‘}}6.':.i}).Lfa),j45\.:.‘.;.\3:;)a})édlo):4.1{6)(4.@55‘1:{1;;12;)‘)&.&}(-@—‘53‘f

O35 5 (A5 9 JBUK sy 2 diy (gl bl 51 4 g po Olapo (Kb Y Jgo
Table 2. Mean of square for the effect of corm storage condition on cataphyll growth and flowering

of saffron
ke SN Jblhege  giphage  mbem  SJSs b o les
5.0V @il e Lty bty Szs Sy alaw asls Flower LTS
df  Number of Mean Mean dry Leaf Number of  length Mean
cataphyll length of weight of  emergence  flower per flower
per corm cataphyll cataphyll rate unit area weight
%
o L. 2 0.042ns 0.28ns 0.011== 5.72ms 32.86m 0.28m 0.0036"
Replication
Lo
- 6 0.19* 2.38™ 0.17** 40.48" 14901.33*" 0.74 0.0029*
Treatment
s
12 0.037 0.19 0.016 3.38 284.05 0.19 0.00074
Error
iyl oy
e i - 13.83 10.50 17.21 14.89 11.30 6.44 8.55
C.V (%)
il iy pulza a2 hlS iy S5 osles S ol A 3y 5les FRESER(S I JU
5.0V il Flowering Flower Stigma Stigma Style yield Petal yield
df rate yield length yield
%
2 L. 2 9.88" 2456.10= 0.0138= 0.37=s 0.0028== 95.781=
Replication
Lo
. 6 31.18™ 112534.88™ 0.0417 11.33" 0.033™ 1617.40""
Treatment
los
12 1.88 5291.29 0.0080 0.84 0.0042 120.96
Error
S i o
- ~ 18.34 15.57 3.38 17.45 24.99 18.65

Ebgre pas =NS 5 0o )d ) 50 Jloinl g 3 )5 gime ey i o %
*and ** are significant at 5 and 1% probability levels respectively. ns: non-significant.

LS 2 594k 8 o 9 (GBS 5o 32) LS ity 2 cailimali 3955 8393 (b 55 ooy 3 iy (5,45 Laal o 1Y oo
Table 3. Effect of saffron corm storage conditions during dormancy period, on cataphyll growth and leaf
emergence rate

aleg 039 oSle

’ s L3618 315 b Sile s e
Treatments Je ‘J? oSl UGS Kz AP Sy
FIge JdU18 Mean - Sy
Number of length of Me-a n dry Leaf
weight of
cataphyll per cataphyll emergence
N cataphyll R
corm (cm) @ rate (day")
Sl (6lad j3 an jlEd g elatly,s ) 4y cals
Corm planting in 5% June, under natural soil 1.200e 4.63° 0.99% 14.21°
temperature
wlmaali (5L b ol o oladlsya 43 an cosls
Corm planting in 5% June, under natural soil 1.87= 5.902 1.122 14.11°

temperature + Summer irrigation

oolE LlE Bpama by ol oladhy 3y any cllS

Corm planting in 5% June under natural soil 1.20¢ 4.01% 0.77% 9.00¢
temperature + Mulch application

oloyprsaed VO 53 cudlE g 5Ll 5o 4 (glae S

Corm storage at room (ambient temperature) + 1.62e 3.33¢ 0.48¢ 17.652
planting in 5% September

elayg s V0 53 cudlS 5 ligSil Aoy YO el ela 13 iy (gplue S

Corm storage in constant temperature (25 °C) in 116" 3.36° 0.56% 7.57°
incubator + planting on 5% September

olopgrpid )3 CBIS 5 iyl juina glod 3wy g)hgSs

Corm storage at variable temperature in incubator (20- 1.33% 4.06% 0.67%¢ 9.49¢
25-20 °C) + planting in 5% September

sloppr 3 V8 )3 e 38 5 5 oSl 5 L ) Leasy (R (5l

Corm storage in room (up to 5% August) and incubator 1.37% 3.76° 0.58% 14.39%
{up to 5% September) + planting in 5% September
LSD 0.34 0.77 0.22 3.27

]
W a0 Jleisl e 50 (o) gxe BMB] S i B S JBlas )b o 1Sl gt 2 )
In each column, means with the same letter are not significantly different at 5% probability level.
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g ) Lly Gres 5o aloads sleriny e
Sl ghw 3 2L @l Grae &5 0l )15
Sere 5 S Ol azpe S cage liae
ol (Galavi et al, 2008) sgis oo ylyhe; 2olS
OLbes 9 paieier Ly gsdge
5 ¥y ,» ¢ (Jafarimoghadam et al., 2018)
18 9wl 5,90 o (Harivandi etal., 2019) 1S
b oo bl ilel cude Sl rizren Sl a5
> olies ol dse 2 GESIE 890
5 (Feizi et al.,, 2015) .| SKeo 3 oo olisl
sl o, (Asadi et al., 2019) . Sea 5 (ol
b ailieals 6 Ll 555 Lialesl yo wszy ol b e
(P Sgn (e S JBBE ah; gnn 3924
ool rals 0g2g b oalS (sLlay OB pan g coiilas oLS
aolie ;o () JS5) 6515 8,90 (b o S sles
g oledls > o cils) @b sl eolatnl pue Jlad b
A 0 Slas Gials el (S rnlo glos ) ]y anl
SHNISE » Fse pe Jelse 5l S Cugh g Les
Molina et al., 2004; Molina et ) ail oo o ac 5
dy o0 a4 5 (@l., 2005; Koocheki et al., 2010
czge Sloh (e ;551 90 (nl @ plajen 4y
b alowl o)lal jlows )0 09d (lyae; (palS S9e
23 ) Lol s (6l (o i 50 Sugly (ali3l 392
Soss 3l iy 4ty bl S (sles (55518 8,0 5
55 2L Sble Spae jles )3 9 (V JS2) b wals
Sl S (sloo (55518 855 U5 59 4 3525
Vsl Jg o) JS5) 39y aals Jles 51 ,2eS laany
03925 o2l ,8 (5SS sl £535 (sl (BB Cash,
bl ployen ooliial sy oo 34 (nlply ol
5 Lo el b iy bl S )l 5 (2LS
bl obml 1) (g5 (gaiedgm caty SLbl o Cush,

Sgh aldy ol «531 Slaass ;o sl oS

g olesls 3 )0 an cusls) vals Jlas g 4l L]
Sy S | (SB b sles o o gl
@lajloss plo g aindls )18 5 kel 09,8 S yo aalS
b aglio jo Cio ool Jlake (2als 4 e otalo]
ol Hlesd jo (Bl Ce s 09 YL L0 vall
2 i gladlex ab, S8 boglgoe 1) Al
Asadi et al., ) cols s e cogb, oal)d Ll s
Ay 5O el O yg0ds ju Giulej] ol jo a5 (2019
Ck s Hldde (9 5eS (Y Jgaz) ol csslie 3L
Sl Cews 4 )Ll s lean (6l Jles jo a0lS
slaylos )3 (S 9 Sdee e (p iy (F Jgux)
S:"Lao Lyl s o sl g oleslo,s o an cuils
5 ob samlie alinl o ] Jloel 5 (aals) b
o s 15 alS sl Sy s o 5 o
O > 4 Silwo S Jolis a5 sialosl slalas
GRS b Sl o (s3loe ) wisg S Lome |
53 B gl sine el gl ol
S5 3o (7S o) 2 0590 Slajles (ooleS
(B Jguz) wd Jolo Ll )5 a5l Lo o
S L anglia o olesls 5 cusls sl jless (colos
SFr shls lyie) (25 (e Sum 5l ole g 0
b Sl 5 ke 2l 5 6,500 olisies jo Wy
olie; cals &b e Gleea ol Lyl
Ghobadi et al., 2015; Bayat et ) el ool (8 2o
b o S e ol el 4 1 Lo 4 @l, 2016
Alavi ) col oo sols Cod nd> Olgs 5,90
loas « ad> olg> 5,50 ,0 (Siney et al., 2020
JolS lss shls woniylsil slagygeysn il cou
Lals loas a> 31 bl b o a5 Jl> o wiien
@by slaggeyse Sl cod bl wites g b 5
oo el pled g (2655 80 S slacdled 6l
g oy SRRl e ban olulr aisS » 5wl
(Koocheki et al., 2016b) 54 oo )l ,ie; o ,Slos
~ 5 lalamde b i ] ailinls olo)S 25
Gl e LY 5 (SG plyeds g 300 (ae; (65K
A8 das 33 (b s ol gl 3 Skes Sibo
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Table 4. effect of corm storage conditions during summer dormancy period, on saffron

flowering
Lo Jola S pgs L 3,8as
_ » _
Treatments Number  Flower 5 " 5
of length  Floper Flc‘)ivherin Flower
flllower_ m)  \weight Fate (dayg yield
( 5" @ y (kg har
)
SE b slod o 4 el g olesly 3 55 an cusls
Corm planting in 5" June, under natural soil 251.41*  6.77°  0.30° 11.682 756.772
temperature
&bl bl b ol yorn slodls 5 )3 a4y sl
Corm planting in 5" June, under natural soil 246.67%  6.43° 0.29° 11.18%  701.73%
temperature + Summer irrigation
LS bl Bpao b ol pon olodld s o a4y cuils
Corm planting in 5" June under natural soil 143.11°  7.60° 0.372 8.88 527.57°
temperature + Mulch application
oloyga el )3 CudlS 5 Lol 53 4y (5555
Corm storage at room (ambient temperature) +  86.45° 6.43°  0.314 3.73¢ 272.85°
planting on 5" September
oloygs e yd CasslS g 5giligSSl s (glod jo aly (o)l
Corm storage in constant temperature (25 °C)  110.37¢  7.32%  0.303° 4749 336.87¢
in incubator + planting on 5" September
oloygr s 3 sl g 5Ll pie (glod )5 4y (55105
Corm storage at variable temperature in 08.22¢ 6.25¢ 0.35% 733 344.93°
incubator (20-25-20 °C) + planting on 5% ' ' ' ' '
September
oloygasbed p> <adlS g 9 5lgSl g Yl > bady (AL (g)leSS
Corm storage in room (up to 57 August) and 107 07e 67700 0312 4750 336.80°
incubator (up to 5™ September) + planting on
5t September
W a0 el e 50 (g xe BB S piie B S JBlas )b gl 1Sl gt 2 )
In each column, means with the same letter are not significantly different at 5% probability level.
Gl 5 @l Gras slylas adls Sas s Sles S S g AN o ,Sloe

g aid S 15 bl 09,8 Sy s wals jlews L aibianls
slajless b dunlio )0 6y polie sl ile 4
(© Jyaz) oy il b Ll 5 a2 (siluo 58
Wb odplie S8 o Sloe 0590 40 5 oliee Wi,
o 9 ,5LsSSl L LT o Al (6l S (5 sk
ol Sl g )lsdme yob i oloyg et o sl cas
590 3 (6 e g olesld 3 ClilS L aslie jo 0 Slae

(B Jooz) o S (9,8 50 65515
Slerd o oley A 5 5 o ySles wpal alS
O g985 5l (ol Vet )Ll (glos )0 4ty (g3lwo S
m B T e slale) B0 S, 5 S
ol 5o 4k ol lgos oMo LB 20l 525 5 (o5
2 4 lwo S Jled )3 wezy (nl b g 0j90

Wil 055, 8,99 (b yo ol & )l Llyo
9 A 5 Slas S Job las (54 lo gxe
obod o 5 (Y Jga) cudls asls 9 S5 o Sles
as )30 g 5o oLS GLlL G pas ‘gsj*-.’.l"’ﬂ Lo
Sled) S ‘5-.,...10 oo yo ol il 5 sleols 5
O 9 b A8 Shes o i Jpas crge (ol
L it glle ,l5 5 il (5T sl Lo T
sl 8 vl 4 Cad ialS s 0 YE/Y 5 Vo /A
Sad 4 S Lz 51 gm0 a6, slo e
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Wi YLy ol ile A0 YO 5l Les a5 ,g5lsSCl
ol 5o el s gz BB als olie; aalS
J:tbd%gslj‘ukj);;zflaﬂmduolajé}gb)w

30 doyo Ar dgas s Cagb, sl eolaiul L (2014 Folbve) o oo Cugb, ;o by 5,508

Cewd a1y (6 mbis @S Glet (gnlisSl 690 (b S sty BB e el 850 0L 5o (ae)0
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Table 5. Effect of corms storage conditions during summer dormancy period on stigma,
style and petal yields of saffron

L jlo Job AW 3 Slos  wold 3 Shos
Treatments aYs Stigma Style
Stigma yield (kg  vyield (kg
length ha) ha)
(mm)

3 Nlos
S s
Petal yield
(kg ha)

SB b glod ) 4 il g oledly 5 > a4l cslS
Corm planting in 5" June, under natural
soil temperature

Sl (g5l b ol yos slodls 3 45 an cuils

Corm planting in 5" June, under natural
soil temperature + Summer irrigation
2L bl G pan b ol jon oledls 5 > aiy cuils
Corm planting in 5" June under natural
soil temperature + Mulch application
olojgr e > cadls g )il 3 A (5l

Corm storage at room (ambient
temperature) + planting on 5%
September

P bl g HebeSl ol gl o an (g)leSS
olo )9 335

Corm storage in constant temperature
(25 °C) in incubator + planting on 5%
September

2 el g bl pie led > an S
olo )9 335

Corm storage at variable temperature
in incubator (20-25-20 °C) + planting
on 5™ September

2l g9 9leSl g 5Ll o ey (Gl )l
ol g2

Corm storage in room (up to 5%
August) and incubator (up to 5%
September) + planting on 5"
September

LSD

25.3% 8.072 0.392 93.60?

25.14 7.28® 0.34% 85.26%

28.3% 6.40° 0.37% 67.53°

26.3vcd 3.24°¢ 0.16° 35.45°¢

27.4%® 4.28° 0.203° 44.06°

25.4¢% 3.68° 0.15° 41.20°

27.0%¢ 3.89°¢ 0.20° 45.56°

1.59 1.63 0.11 19.56

L oy O Jlais] maw )3 (gl pme MBI S pnie B S JBls gl gla 1Sl et
In each column, means with the same letter are not significantly different at 5% probability level.




v e (o2l 5 (haa) Aoy p Sl 55550555 (b 55 4w K Lol 1101, K 5 piem(s31

Al Hloyen soliiwl ST Slalllas ,o 09 oo Slgiiin
2 i Susby Glie SS9 ailiasl 65l
S8 arg 9y50 dl (gilwe 33 5y90 (b yo 53LeSTl

=

S8

&l Sl
b3l asbpbl) (siagh gib B o Biiod
oo YWAMSIYAND  aedll ojled 4 (o)
oBuils camghy oljlael 5l oolaiwl L g YWAA/F/VY
SIoya8 g Sis alwginoay a5 Col ool plogl iz,

« O gukino

Alavi Siney, S. M., Ahmadpour Jolgeh, A.,
Behroozeh, M., & Soltani, M. (2020).
Evaluation of planting date and corm weight
effects on flower, stigma and daughter corms
characters of saffron (Crocus sativus L.)
under the south Kerman climatic conditions.
Saffron Agronomy & Technology, 8(1), 59-
73. [In Persian].

Asadi, Gh.A., Khorramdel, S., Ghorbani, R., &
Bicharanlou, B. (2019). Evaluation of the
effect of soil fertilizers and summer
irrigation on corm and flower yield of
saffron. Saffron Agronomy & Technology,
6(4), 393-414. [In Persian].

Bayat, M., Rahimi, M., & Ramezani, M. (2016).
Determining the most effective traits to
improve saffron (Crocus sativus L.) yield.
Physiology and Molecular Biology of Plants,
22(1), 153-161.

Behdani, M.A., Fallahi, H.R.,, & Sardar, M.
(2018). Technical Knowledge of Saffron
Production. Haft-Rang Press. 58 p. [In
Persian].Behdani, M.A., & Fallahi, H.R.
(2015). Saffron: Technical Knowledge
Based on Research Approaches. University
of Birjand Publication. [In Persian].

Galavi, M., Soloki, M., Mousavi, S.R., & Ziyaie,
M. (2008). Effect of planting depth and soil
summer temperature control on growth and
yield of safrron (Crocus sativus L.). Asian
Journal of Plant Sciences, 7(8), 747-751.

Ghobadi, F., Ghorbani Javid, M. &
Sorooshzadeh, A. (2015). Effects of planting
date and corm size on flower yield and
physiological traits of saffron (Crocus
sativus L.) under Varamin plain climatic
conditions. Saffron ~ Agronomy &
Technology, 2(4), 265-276. [In Persian].

Fallahi, H., & Mahmoodi, S. (2018). Impact of
water  availability —and  fertilization
management on saffron (Crocus sativus L.)

S g0 o L{bQT el g olesls >y laas cuils
658 lajlas o plie; Ll 0 S5 el
Gl Jlesl g (aalis Jlas) S anb slos j0 any
sl oS aalS (sl 1y Lol e Loy el
b 50 (AL Gbliy B pae o a5l g g 50,8
iy Blbl slo juals sezg L aS cuils 8 S
Sl b anslie jo 5 0,Sles dgupo a4 i Candlgls
ogd S 5l g, y0 ban (gilwo umd 0gd wall
sials el waid S oo b Ll o la T (6,10 SS
A5 e (ciuly 0l b b e glaasls axg LB

&l

biomass allocation. Journal of Horticulture
and Postharvest Research, 1(2), 131-146.
Feizi, H., Mollafilabi, A., Sahabi, H., &
Ahmadian, A. (2015). Effect of summer
irrigation and conservation tillage on flower
yield and qualitative characteristics of

saffron (Crocus sativus L.). Saffron
Agronomy & Technology, 2(4), 255-263. [In
Persian].

Jafarimoghadam, M., Ghasemi, E., & Khalesi, N.
(2018). Soil temperature and moisture as
affected by mulching and cover crop
management in saffron (Corocus sativus L.).
21% Conference of International Soil Tillage
Research Organization (ISTRO). 24-27%
September, Paris, France.

Karimi Se-Qala, H., Ansari, H., & Beizai, A.N.
(2015). The effect of summer irrigation and
mulch cover on saffron stigma yield. The
first national congress for the development
and promotion of agricultural engineering
and soil sciences in Iran. 28" January,
Tehran, Iran. [In Persian].

Katawazy, A.S. (2013). A Comprehensive Study of
Afghan Saffron. Research Planning and
Policy Directorate, Afghanistan Investment
Support Agency (AISA) 46P.

Koocheki, A., Nassiri Mahallati, M., Alizadeh, A.,
& Ganjali, A. (2009). Modelling the impact
of climate change on flowering behaviour of
Saffron (Crocus sativus L.). Iranian Journal
of Field Crops Research, 7(2), 583-594. (In
Persian with English Summary).

Koocheki, A., Alizadeh, A., & Ganjali, A. (2010).
Effect of temperature increase on flowering
behavior of saffron (Crocus sativus L).
Iranian Journal of Field Crops Research,
8(2), 324-335. [In Persian].

Koocheki, A., Rezvani Moghaddam, P.,
Mollafilabi, A., & Seyyedi, S.M. (2015).
Effects of corm planting density and manure



\FeW Ql:.w.l}'})te ) UL;.Z JY .Xl#a(}‘_,icj LSLaui"“)}l, 4’.}‘:"’ \¥

rates on flower and corm yields of saffron
(Crocus sativus L.) in the first year after
planting. Journal of Agroecology, 6(4), 719-
729. (In Persian with English Summary).

Koocheki, A., Rezvani Moghaddam, P., & Fallahi,
H.R. (2016a). Effects of planting dates,
irrigation management and cover crops on
growth and yield of saffron (Crocus sativa
L.). Journal of Agroecology, 8(3), 435-451.
[In Persian].

Koocheki, A., Rezvani Moghaddam, P., Fallahi,
H.R., & Aghhavani Shajari, M. (2016b). The
study of saffron (Crocus sativus L.)
replacement corms growth in response to
planting date, irrigation management and
companion crops. Saffron Agronomy and
Technology, 4(1), 3-18. [In Persia].

Koocheki, A., Fallahi, H.R., & Jami Al-Ahmadi,
M. (2020). Saffron Water Requirement. In:
Saffron: Science, Technology and Health
(Eds: Koocheki, A., Khajeh-Hosseini, M).
Woodhead Publishing.

Kumar, R., Singh, V., Devi, K., Sharma, M.,
Singh, M.K., & Ahuja, P.S. (2009). State of
art of saffron (Crocus sativus L.) agronomy:
a comprehensive review. Food Reviews
International, 25, 44-85.

Harivandi, M.R., Rezvani Moghaddam, P.,
Khoramdel, S., & Moayedi, A.A. (2019).
Effect of amount and time of wheat straw
application as mulch on flowering and

morphological characteristics of
replacement corms of saffron (Crocus
sativus L.). Saffron Agronomy &

Technology, 7(3), 301-318. [In Persian].
Molina, R.V., Valero, M., Navarro, Y., Garcia-
Luis, A. & Guardiola, J.L. (2004). The effect

of time of corm lifting and duration of
incubation at inductive temperature on
flowering in the saffron plant (Crocus
sativus L.). Scientia Horticulturae, 103(1),
79-91.

Molina, R.V., Valero, M., Navarro, Y., Guardiola,
J.L., & Garcia-Luis, A. (2005). Temperature
effects on flower formation in saffron
(Crocus sativus L.). Scientia Horticulturae,
103, 361-379.

Mollafilabi, A. (2014). Effect of new cropping
technologies on growth characteristics,
yield, yield components of flower and corm
criteria of saffron (Crocus sativus L.). Ph. D
Dissertation, Faculty of  Agriculture,
Ferdowsi Univesity of Mashhad. [In
Persian].

Nassiri Mahallati, M., Koocheki, A., Boroumand
Rezazadeh, Z., & Tabrizi, L. (2007). Effects
of corm size and storage period on allocation
of assimilates in different parts of saffron
plant (Crocus sativus L.). Iranian Journal of
Field Crop Research, 5(1), 155-166. [In
Persian].

Rezvani Moghaddam, P., Koocheki, A.,
Mallafilabi, A., & Seyyedi, S.M. (2013). The
effects of different levels of applied wheat
straw in different dates on saffron (Crocus
sativus L.) daughter corms and flower
initiation criteria in the second year. Saffron
Agronomy and Technology, 1(1), 55-70. [In
Persian].

Sadeghi, B. (1997). The effect of summer
irrigation on saffron yield. Publications of
Iran Scientific and Industrial Research
Organization. [In Persian].



