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Extended Abstract

Introduction: Climatic factors are regarded as the most important determinants of
saffron yield, as this plant occupies a specific ecological niche in various regions around
the world. Among these factors, temperature has been identified as the most significant
environmental influence on flowering and the quality characteristics of saffron. The life
cycle of saffron begins with the dormancy of the mother corms during the summer, a
stage in which the corms show no morphological changes or visible growth. In spring,
photosynthetic materials are transferred from the leaves to the corms, leading to the
senescence and yellowing of the leaves from the tip toward the base. At this stage, the
daughter corms have fully developed and are prepared for dormancy. Flower induction
primarily occurs at high temperatures during the summer, after which it is essential for
the plant to be exposed to lower temperatures to initiate flowering.

Saffron cultivation offers numerous environmental benefits, including climate
regulation, pollination, air quality improvement, oxygen production, soil stabilization
and conservation, biodiversity preservation, and carbon sequestration. The management
practices employed by women in saffron fields tend to have a lower environmental
impact due to their deep ecological knowledge, resulting in a reduced carbon footprint.
The objective of this article is to investigate the effects of climatic factors, particularly
temperature and precipitation, on the growth characteristics, flower and corm yield, and
quality attributes of saffron. To this end, some practical and sustainable management
strategies for this crop are proposed.

Results and Discussion: Temperature indicators such as the number of hot summer
days, warm nights, maximum and minimum temperatures, and cold days throughout the
year directly affect the growth stages of saffron, including flowering and the formation
of daughter corms. The primary stages of vegetative and reproductive growth in saffron
are influenced by climatic parameters, including the maximum allocation of dry matter
to daughter corms, flowering induction, and flower emergence. In recent years, climate
change has adversely impacted saffron growth through temperature fluctuations, cold
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stress, and damage from pests and diseases, leading to significant reductions in both yield
guantity and quality. Increased temperatures during the flowering induction stage can
result in lower yields due to delays in flowering, shorter flowering periods, and a decrease
in the number of flowers. The process of flowering induction in summer halts at
temperatures above 30 degrees Celsius and below 10 degrees Celsius. The optimal
temperature for flowering induction in saffron is reported to be around 23 degrees
Celsius. Additionally, temperatures above 23 degrees or below 15 degrees Celsius
prevent flower emergence in autumn, with the ideal temperature for this stage being
approximately 18 degrees Celsius. Rising temperatures negatively affect the duration of
flowering, yield, and quality characteristics of the flowers while also shortening the
flowering period. In addition to temperature, other climatic factors such as precipitation
also influence saffron production. For instance, decreased rainfall combined with
increased evapotranspiration can lead to drought stress and reduced yields. Changes in
precipitation patterns and an increase in extreme climatic events such as droughts, frosts,
and floods directly impact saffron growth and development.

Conclusion:Overall, climate change significantly affects the yield of flowers, stigmas,
and corms, as well as the quality characteristics of saffron. In recent years, climatic
changes have led to a decline in both the yield and quality of saffron. Three critical
sensitive periods for saffron plants concerning climatic parameters include maximum
allocation of photosynthetic materials to daughter corms, flower induction, and flower
emergence. An increase in temperature above optimal levels during these periods
severely reduces yield. Elevated temperatures during the flowering period result in
delayed onset and reduced duration of this phase, causing a substantial decrease in flower
yield.

Given saffron's higher economic and ecological resilience in integrated agricultural-
livestock systems, it is essential to implement effective management strategies that
enhance the resilience of agricultural systems by incorporating saffron cultivation. To
address the challenges posed by climate change and maintain sustainable saffron
production, it is recommended to adopt principles of sustainable and ecological
intensification in agricultural systems. This can be achieved by improving nutrient use
efficiency and replacing chemical fertilizers with eco-friendly inputs. Additionally,
incorporating nitrogen-fixing species in crop rotations, inoculating with mycorrhizae and
other microorganisms, practicing intercropping, planting cover crops, applying
superabsorbents, utilizing plant hormones, foliar feeding with nutrients and humic acid,
managing irrigation, ensuring appropriate planting depth, and relocating fields to cooler
climates are suggested strategies.

Furthermore, to enhance soil organic matter and control summer temperatures, the
application of mulch and planting cover crops, along with sustainable weed management
through the removal and placement of residues on the soil surface, should be considered.
These practices can also directly influence flower and corm performance and quality,
thereby mitigating the negative effects of climate change.
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1- Iridaceae



Wy s b 5 b Ml ¢ Jilaa 10l 05 A 5y 0Bl ok 311015 e 5 Jp &

Sy dsp kS Spap o SLdlen T u il s
DS e 9 (o) £ Lk (ST S o 5nS]
Olre; addsi e Slouso (n St abox
Abolhassani et al., 2020;) ool oals 3,0
5 Jop,> adlas mls (Khorramdel et al., 2018
as ols las (Khorramdel et al., 2018a) l,Sen
oS el Sless 5 odle olac; slapllaiag
ol sleas slaog, S ple o ilie Sloos
hidlos S b (Sinjh y olar wanSedis
Sleas g gy £o5 Laa> (S cblas (olsl s
Loyl (golaxdl 55, a5 ams o @) 55 |, Sin,d
Slasl 4 olows b (Ss bliyl 5 00g azx g5 LB
eblas g 588 2alS e o ohigar il angs
3 oeSles i cal 015 ol o dy s Laee
5 o) E95 waSealyd oS edas Sleas
@y e glalp gl jo gliie) gl (Saa
PR AZARI TGN 2Y4 § S RIGEIFA 71 § PRGN 3t

Adges 3590 1 Jlo ,o LSy JU, YV/AAXY <7
ey 2T 5 Gl Jds @ Glies g )l5e 5o U
gl ol Copae 4 o Wil Gres 1D oo
— S 2G5S Sheeian) slasely (b
Khorramdel et al., 2018a; Khorramdel ) 4,135
Vg oo 2,5 b, smels w90 5 (€L Al 2019
5 Jop 5 el ol 5o (Khorramdel et al., 2021)
a5 i (Khorramdel et al., 2018b) o, Sea
5 SOl 65,5liS Ll p a5 lhae g)lie b S
g Sloas igd oo Cupde U UlE 5l T
5 00903 ALl 1) 2)S cum i 97 Al slad S8
solatl 2alS 5 (S35l Cau e sla g, 35u! L
bt Ol bt 5 2 slesly
Jyaze ol GElepg Sleas 55)) » s JB
OSes 5 Jop S s s (b g3
ol 3l as ws,s s,155 (Khorramdel et al., 2019)
9 ol yiaS s axls 1o SsS gl et
ey lapmolony ) SIS 2S5 e SRl L
ogMle 358 g0 WalS Jpaze (nl gl 5 00,48 o o
e Ol il as cunlools las ldlas o0y 5

S i ol s jobar ) g)lie 5o olyae ogs

sk sy Ghals g alyg) sles Al BEIL les yo
@ LS p 5l g olge Wi oe baady, S
Eors 0l Coow 4 S 5l S 5 g 00 Jaie baasy
lady al> o cpl )3 WS (oo (0D 2)) 5 S
Wgd oo Slg> oolel g 00,5 wl) SlS (g o
s2al5 sl (Lopez- Corcoles et al., 2015)
B! bl (b YU slales o bame i)
3 olS as sl p3Y 0,90 (pl oS 3 ew a3l o
355 Ll (S b 0yS 13 Gl glabes Byme

(Koocheki et al., 2008)

ol e golaidl g (S 5glgS! Cuoal
Oliey iS5 el LSy ol 4y aal e (5SSl
ol g et ()55 ol adg laanze ply il Sg0>
ol Wy slaanza plp Cuta Lo )i (poogw jlade
ol 45 aas e i gedge opl el odd 1S
@ olsleS Gly sty B olaidl sgu (Jyaxs
sbel b 9 (Abolhassani et al., 2020) sl ol on
sl olie cosel g Cutime g 4 (Jlil
AliBes slas S5 g Sleas &1l yioren 9 bl
Khorramdel et al., ) wles oo SLLs S5 pllaips,
Baes olul,s slbagleul jo olhae; odss (20182
=9 Olpear g 039 Ol)glaS (oo il p (S
bl )5 oy 4 Jlaby (Solgls j)0las cullad
Lalpd Lol onl 6 )5 Jds 4 Sidans § S
siedy)l Sleas &l o Bb 5l g ke eldl
o] e jlame Lad> )0 ol i ¢ Jrimalens
Slslo p sae sbcwln Gol> Jb s oS
SFSr L S Olssa 8 olal s Saind
L) dyaze (nl Comal (o 5o liae; pBaS oy
935 sopaly 5 Slele VS I (Sl
b sy pie (o9 Glareas T g 00ges 555,
o0gad (B liylaS Cllime See Gl
» (Rastegarpour & Mohammadi, 2018)c..!
Sly ol (2T Gled Jyame ol (elal
S S dad g S 3blie oy Sl arwgs
Kumar etal., ) cool a8, |18 |5 olaS axg5 5,90

2008; Golmohammadi 2014; Koocheki et al.,
(2017; Khilare et al., 2019



\F ¥ &MU)}L@{ ) a)Le.i'a c“‘-ﬂa-cb‘,&&j L;LAJ.A;}; 4.1'];.; \VYA

AL paS A Cens ol Soml ol
G5 S 5 Jgame 99 Gl goladl sla aslo
FoS 0 Sles £95 4 aS Cuwl liaey YL golaidl
Jyaza onl gt p3b Js 4 5 03905 ol 1]
O Cod YL (SS5e0sST Gl 5l i jlas
el &5 asy oo i 4y aldl il Gl a5 paiS
e Sldas poliae o0 YL golaidl o Slee o
5 ooliiwl ST g g 0 Shee ial38l slp uBo
el 35 jale Waoolys

GoyokeS laallaipg as wlosls lis ;5 Slallas
Boes 590, olalm olawl ,o olyhe) cas b s
Sy 5V (Sssl 5 ol s,1k )
Naghipour ) |,Kes g 55 a5 Lol ol o oiwn
6L4br=U£u’ oo 89, sladlas ‘_,’Ja et al., 2024
G 325 ol pll s s30lsS il
Shel el o gplol glaadlie a5 wiogas
24 85 cel plapllss gyl 5l 2ty (ol 5 (21,5
Wgd oo Cupde £l b Ll Slady sliw
ClS s lels g celyy aali o pae jo e
B eyslol Gl g o Slae S5ug (s e
\.\AT)Q 9 Lg.)La.»_‘B‘ Wj Ogus 2 G‘AbmJJL‘B
(Y JS8) oyls olyeles

Gl

oleinS 5 SgdsSl gl

.(Moghaddam et al., 2022
Ay 0 5l 0550 551 51 Sy pisu &5 Ll |
Sl ) G935 97 pdpnaas mls bawgs ()lyae;
Jyame Jlgie a1 oS nl wadcn eli (old 058
Cowl ool Byme 3 Gl Hlaiugs g jlal

ool S ysbas (Khorramdel et al., 2020b)

Rezvani )

slaaise 5l i olide) g)lhe (sotmsS] Sless
ol ()l Jyame nl addsi 5l (LAU (asmeans
aSs,3k 4 «Khorramdel et al., 2018a) <.l
Ol bl jo plyies g)lpe Sloss (35 (uSiles
S 5o U, OYNYE) « P L ol e Sl S L
aSol as az g b el (pl o ocenl oads 0441 5 Jl o
b Siddas 5 St 3blie 0 Ygane olac) cosls
ool Bl wad o plowl (lgl2 (sadyos (6351
Ghall Baa b sgazels 655l cnl 5l kg i
sl jlesl gals 5 (Lend slacsgw Syas
Abolhassani et al., ) col oo avog lalls

(2020
(Khorramdel et al., 2020b) .l,5se 5 Jop >
w2l sy sl Byt Bpan g4ty 4 o5 Wdgad 158
obl 5o olies gilie 5o el 58l 999 90
Sfles pey e e as 598, ollS

G2 T o il (g,laels 5 cely)

caelyy
1.00 1.00 Sz
3 20754 75
93
-, 5 0.50 0.50
3 T
SE
3 20254 0.25-
a
0.00-—7 u 0.00 ~—— +—
100 G3 &lels o G4 Thw yo Gl gyl g cely)
: Sy 03 S’
j‘ g 0.75 0.754
52
973
2 N 0.50 0.50
3=
SE
3 3 o025+ 0.25
3z
0.00-——r 1Tk 0.00-— O
S S RS1Sr B S5 S é
AN g g & ¥ S
Iy §7 FEFH vy SF SO FHE
7 $IET S ST SrEF$
£33 97 9§, SYFL SIS
8 Y § J 9 § 9y
3 < 5 ¥ S 7
v v < )

G35 olwl B il 53 (55,9Lis Gilisio sapllas (5l (5591l Sadlgo ouds Jloy jLitol Silglyd aa3e5 ¥ S

.eé).‘:....f @a.w 3° 6)‘-&0‘0 9 h.ﬁc‘)) ‘3.“0.13 Gy 9 6)'-).0‘0 :G; mS.‘g,S C—'a.«: J° 6}'-).0'& 9 '.a&‘)) ‘3.:.0.14 G, x“‘)} Gy
Fig 2. Frequency distribution of normalized score of each resilience component for different agricultural
systems in Khorasan Razavi Province
G1: Agronomy only, Gz: Integrated management of agronomy+ animal husbandry in small level, Gs: Animal
husbandry only and Ga: Integrated management in extensive level.



VA s b 5 b Ml ¢ Jilaa 10l 05 A 5y 0Bl ok 311015 e 5 Jp &

) othae (ool Llpd Jotae slaglinns) 5 s5ml
Ghorbani & ) oS o ool oS pl caS sl
ol 6,85l &S coul S8 4 #5Y (Koocheki, 2017
S 5l o529ty i 3blie (orldl Lyl |y Jpamee
Syle ol o Sles 5 2alS , cesbiue )....L Lo

(Koocheki et al., 2017)
5 e Lyls a5 was e las Slidss ax 5
(@bl Susdee 5 (Bl g Candy ool
S 8dee p (2l 73U 4y Sloogas 5 2l)5 o e
Wl ol &S Sleogas 5 oSles slizl S
Pirasteh-Anosheh, ) coul ol Ll i pibeos
2023; Koocheki et al., 2010; Siracusa et al.,
Lo a5 cwl ol wge ligdss dewl, ool jo (2010
9 009 Olyie) a8 I35 3T ol Jale o Sote
3 ogd &5y 0590 Job p WU L les Sl
5 o Sles S bB sba Wlge kS al> e
Les poogdle andl aws 13 50 co |l cuas
Ol S Cusb, ggioe wile (6,500 Jalse
ol o fbee 2 55 59y Jsb g el s ( Sk
Koocheki & Khajeh-) swe e Jyaxe
Ohen 5 Ldge diwl, opl 4o (Hosseini, 2020
yobay Lo a5 Wnges 5155 (Molina et al., 2005)
MOS8 e il g gy 0y Jole 2 s 550

Sldllas a5 wws o plis oole b ez gep! b
5 Slas 5 (SigdsST ble (o) a4 Sl
() 5 Laie wile liie; Slapllas slas SIS
e aalyr Stine el 5 OF 9 S oS g
lallls 45 Eenl (5y505 oplply el wisls,
el jo SG3elsST laolians p 4SS L (gt

D¢ plml lyhe 5 adg

9 by 2 oeldl ki g (o8l Jolge F1 oo

olyeey o Slos
S peldl ad plaie 5 Sk a5 jsbples
S 03 olide) adgi eaiSogare Jalse 0 Pt
byl calis bl ol oS ol CotS dnugs
ol GBS 9 o5 9 Skes i R g 00l 18
Molina et al., 2005;) o,ls aieds;,l Jgame

Koocheki et al., 2010; Koocheki et al., 2018;
Koozehgaran et al., 2020; Chourak et al.,
2021; Farrokhi et al., 2021; Sahabi &
Moallem, 2021; Pirasteh-Anosheh, 2023;
Koocheki, 2024; Khorramdel, 2024; Moradi,

3 g 00 YU (eoladl i3, slyls olS ol (2024
Joonl b g oo oot oldlie il 3bla
Jloe oipe 5l Ol ol s
STy e
(Husaini, 2014) s,ls ol 5Ske 5 LSl 2>
Sla T,k )5 slo bl a5 was o Lt Slalllas

‘5|o~.\.\.»5wx U""‘p" ‘o..\.i.;S.)5\.\7La

(Molina et al., 2005) olyae) ‘sb.\lf sl g e grplail ol &)10as slos 1Y Jaus
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Fig 3. Cardinal temperature range for flower induction (right) and flower emergence (left) stages in saffron
(Koocheki et al., 2010)
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Fig 6. The impact of temperature on the length of flowering stage (left) and development rate (right) of
saffron (Koocheki et al., 2010)
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Table 2. The stepwise regression between climatic parameters and saffron yield in Khorasan province (Sahabi &
Moallem Benhangi, 2021

o as ¢ § Ly oy t o, P TV - F oy s M
QP A RO t 2 . 5 o CBLA F ‘_golfl P
City Predictive  coefficient  coefficient P value R square Adjusted R coefficient df P
variables square value
a0 > s
Torbat- Average -0.651 -3.831 0001 0423 0.349 14.674 1 0001
hevdarive  EMperature
Los iSlas
e Max. -0.702 -4.407 0.000 0.493 0.467 19.423 1 0
Mashhad ~ temperature
(°C)
Los ST
2 Max. -0.494 -2.541 0.019 0.244 0.206 6.459 1 0.019
Kashmar  temperature
(°C)
los ST
HE Max. -0.614 -6.477 0002 0377 0.346 12.093 1 0002
Birjand temperature
(°C)
los iSTos
.55
< Max. -0.750 -5.074 0.000 0.563 0.541 25.749 1 0
Qayen temperature
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Fig 7. GDD trend for saffron during 1996-2024 in Torbat-Heydarieh County (Moradi, 2024)



\F ¥ QL‘I.M.U))LQ ) a_;Le.i'a c“‘.ﬂa-c(}l,&&j L;L&j..ﬁ;}; qf:u AY

(Farrokhi et al., 2021) | e j CoduS g NS g 5 0 Shoe b couddl Jolge o (Kot cul s .Y Jou
Table 3. Correlation coefficients between environmental and climatic traits with flower and stigma yield and
quality of saffron (Farrokhi et al., 2021)

JF o Shos AN 5 Shac Jul 3t o?sws;-fs;-_x s
Elower vield  Stigma vield Safranal Picrocrocin Crocin
y gmay content content content
ol Sashy 0.25 0.28 0.18 0.22 0.31
Relative humidity
obwo o Jlas gl
Minimum temperature in -0.38 -0.21 -0.27 0.05 0.29
winter
Gl yo ySlos gloo
Maximum temperature in -0.37 -0.55 -0.12 -0.55
summer
Nl i cloia s Sl
aYlo plaiady sl jg, olas 0.04 0.02 0.04 0.22 0.43
Number of annual frost days
aYlo bwgio gboo
Annual average -0.12 -0.15 -0.09 -0.25 -0.38
temperature
Wl Syl b
o (Tl gl 0.25 0.20 0.19 0.48
Annual average rainfall
U i el
)% gl 165 -0.30 -0.23 -0.19 -0.34 -0.44
Altitude
Lél &
@B 28 027 0.22 0.20 031 041
Latitude
Lél
bt Jsb -0.10 -0.03 -0.16 -0.09 -0.09
Longitude
IEIEOON=08INE07N 06 -05 -04 03 -02 -01 0 01 02 03 (04 NoSHECEHENEENEENNEEN
b e T E b St Soron

High negative correlation

Non-correlation

High positive correlation

(Chourak et al., 2021) o1dé Jolxo glod ,...,b i S g S jo ol Jae ) S 39 9 5 sla el F oo
Table 4. Indicators of saffron flower and stigma weight under soilless culture according to nutrient solution
temperature (Chourak et al., 2021)

T (Ll azyd) olié Jyloee sled
Characteristic Nutrient solution temperature (°c)
10-15 4-5
o o 1F slasr

2000 U5 S 2.61£0.19" 337045
No. of flowers/corm
(I (sl 4 8 o) DA (59
Stigma weight (mg/flower)
s 4072+ 1.89= 42602199
Fresh
o 7.02£0.42° 8.46£0.96
Dry
il abls sl
Length of stigma (cm)
s 302£042% 3332007
Fresh
T

228+ 0.02= 2.31+0.05
Dry
oL o azy lad
Diameter of corms/plant
P B F A RO i
S VO S A 22.00+ 346 22002232
Diameter<1.5 cm
KT T/ TSN
- ,‘TUL“‘ 8 o s 22.00£ 245 23.80£3.11
Diameter=1.5 cm
(450 05 T s
Leaf weight (g/corm)
s 7857+ 11.18™ 81.13£9.72
Fresh
Srs

2372+ 2.47= 23.80+0.70
Drv
(4 3 0,5) a2y 0y
Root weight (g/corm)
= 16.85£3.96™ 12.38£3.38
Fresh
Sns

232+ 040= 1.75+£0.39
Dry

. R A 3
a0y ) 90 mhaw o (5l gixe o5 I S pis S ns

9

ns, * and ** indicate non-significance, significance at the 5% level, and significance at the 1% level, respectively.



Ao oo 35 bl ¢ flae 1005a0 5 A 5 g 0Bl i S10015 e 5 g &

ool,aeme S wile placelgenl gexd doyw iy
el Joteo &5 039 Jole slocnSon 5 dsn
e gblS Sl st 5 S (g renl
oS o cbblbre Soji 5l 5b slaca]
oles ol (Hasanuzzaman et al., 2019)
Ay g DS 0,90 Job jo oy g48g a5 wilosls
35 oLS S yo dy yomie Wilgh o oyl ey (6 50 laas
A IS o S j9b e (Salteh & Amani, 2021)
3loads sl sbvan jo Lo mals el o cnnlic
Ceid Ghalidl cel wdlide i b pliae; gl
& g Feein slaplil g Sy o lacds xSl
loaleiis)lS 90 Jdg IS @ 315 (liee g 00l (g
(Koocheki & sas o 2als (5,05 cxe yob 4 |,
wasin &S ek len ulul ol Seyyedi, 2019)
a Ols al> e Job o a5 YU sles blis ;5w
sy By ol slas wpdiee (palS S el
(Jose- syl olyen ay I, lae; aolS 4 iug,
gy A0 £485 uizmen o Santhi et al., 2023)
ol ol oS 50 Gl 40 e SloS 2 3529
ol 20l plo s SAS j9p 4 S 1) oS
«»lpls «Sanaei Nejad et al, 2024) oS .
Oizre g Gl B sk Sl a8l ks oS Col i
hlo ol ooy Glaiis 59 9 192 slos LaalS
4 Lol o8les 5 035 Glyie) a3 g 0y p hie il

(Azari etal., 2023) xas o (2alS o

[ESPRON PRTId FORA IRV
EL; (%)

ge |

dte sloo b (ployw 0,90 So &0 IS )b 10 0)lie
5 J...>L, QO e Lo ioli8l aS 5,6 4 sl viels
Orired Sgb e (A5 oS By > g 5 el
L5 jseb Gl jo ol,F il ax 0 YY 51 YL gles
AL sles ioldlas o s slil 4y aslad oo B3 |
VF Sgus (gl 0y90 cpl 4o ol )8 il ax 0 VY
el Zales 50 a5 098 00 009381 IS j5eb Loy 55,
Molina etal., 2005; ) s ls Jlis a1, 5 Shos ayas

(Koocheki et al., 2010; Koocheki, 2024
s Glydey 0 Sdes g god g o) p 5o o Jalse
O 5 omb glales &Sl s YU sles el
Ol 5B S ook 4 s oo Cgaine anee
el Gon ezse SO M e 50 oS
Al 50 g oad olS (pl (eein g 2l slaell
53 ol sbes 5l cpl il ams o 2als )T o Sles
byl 5l % (S olyea 5 Gl Jab
Kafi et al., ) ogi oo ob ylyae; o, saSd505e

2006; Koocheki & Seyyedi, 2019; Salteh &
Amani, 2021; Azari et al., 2023; Jose-Santhi

Ko (etal., 2023; Sanaei Nejad et al., 2024
Lo 057 omb @b Gl (e o plals oS
e (o305 58 Ol S o0 L8 (S0 s
(Fobo SLad oy S5 50 s Jols plalS o
Jbd e g e gilie 5 laniiy y clale jo 5ss
Azarietal., ) vas o 7, bs GlopusilSe ok
5o ol £l sl 5ot 5l S (2023

a Ol-year-old  WlwcSs as 30
allisgd ac )30
Alwaw ac 3o

Aluylez ac )30

D2-year-old
d B3-year-old
de W4-year-old

ELy (%)

g & 8 8

, L0

c
¢ o
H I
Natural conditions -10

b bl

st 1) I ol I il oy
s

Freezing temperature

SoE gled

015885 (ELU) (o3 325 plol g (ELL) 5 31 55 cdg iUl it 3 48 530 oo 9 (S50 slod Jilico H1A S
(Koocheki & Seyyedi, 2019)

Fig 8. Interaction effect of freezing temperature and field age origin on electrolyte leakage in leaf (ELL) and
underground tissue (ELu) of saffron (Koocheki & Seyyedi, 2019)
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Fig 9. Relationship between the annual rainfall and yield of saffron (Dastranj et al., 2019)
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1- Plant growth promoting rhizobacteria (PGPR)
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