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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
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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™)] 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), 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 ha™), 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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Table 2. Mean of square for the effect of corm storage condition on cataphyll growth and flowering

of saffron
hake wp S Jblem  phose  mboem 2 00he b g
5.0V il e st halls s &y o sl Flower g5
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
%
) L. 2 0.042ns 0.280s 0.011ms 5.72ns 32.86m 0.280= 0.0036"
Replication
NG
- 6 0.19" 2.38™ 0.17™ 40.48™ 14901.33" 0.74" 0.0029°
Treatment
Uas
12 0.037 0.19 0.016 3.38 284.05 0.19 0.00074
Error
il
- 13.83 10.50 17.21 14.89 11.30 6.44 8.55
C.V (%)
Dl i palin aay2 el sy Fapsles a7 Jole A 2l dald 235 los el Sl
S.0V ol Flowering Flower Stigma Stigma Style yield Petal yield
daf rate yield length yield
<
2 . 9.88" 2456.10 = 0.013=s 0.37ss 0.0028== 95,782
Replication
Lo
- 31.18" 112534.88"* 0.041™* 11.33" 0.033™ 1617.40™
Treatment
s
12 1.88 5291.29 0.0080 0.84 0.0042 120.96
Error
il
- 18.34 15.57 3.38 17.45 24.99 18.65

CV (%)

G gxe pae =NS g 0oy ) 50 Jlain] paw 53 )b gixe s gy e g %
*and ** are significant at 5 and 1% probability levels respectively. ns: non-significant.
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Table 3. Effect of saffron corm storage conditions during dormancy period, on cataphyll growth and leaf
emergence rate

e 039 eSlee

¥ s 315 slaes b ouiles s s
Treatments e JS ol SIS K AP Sy
Vg JdG1S Mean - L %)
Number of length of Me'a n dry Leaf
weight of
cataphyll per cataphyll emergence
N cataphyll i)
corm (cm) @ rate (day")
Sl ek slad o azy )il g alasla,s ps an el
Corm planting in 5% June, under natural soil 1.2 4.63° 0.99% 14.21°
temperature
wlmls (5L b slyas sladls,d pn sz sl
Corm planting in 5% June, under natural soil 1.87= 5.90 L.12= 14.11°

temperature + Summer irrigation

ol LA Bpao belian olotly )3 50 an coslS

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

slojrpted 10 )3 cullS 5 )Ll 3 4y (5)la S

Corm storage at room (ambient temperature) + 1.622® 3.33¢ 0.484 17.652
planting in 5% September

eloypa gl V0 )3 CoblE g )ailagSil Zoyd Y s (sled o iy (g5lag S

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

slopsr e )3 CudlS 5 ) ilasSl juia (slod 3 a2y (5)lag S

Corm storage at variable temperature in incubator (20- 1.33b 4.06b 0.67¢ 9.4%¢
25-20 °C) + planting in 5% September

slojor s 10 )3 CudlS 5 5 ) giligSil g L )3 Loaty (B (g)lg S

Corm storage in room (up to 5% August) and incubator 1.370 3.76° 0.58¢¢ 14.39%
(up to 5% September) + planting in 5% September

LSD 0.34 0.77 0.22 3.27
T

Y6 ) B el maw ()l b MBI S i s S JBlas gl b pSilue g ya 40
In each column, means with the same letter are not significantly different at 5% probability level.
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Table 4. effect of corm storage conditions during summer dormancy period, on saffron flowering

Lo Fols Sk Ry P
Treatments Number  Flower Js s Js
of length £ yer Floﬁerin Flower
flower — (cm)  yeight 9 vield
(No. mv © ratel(day (kg ha-
2) ) 1)

S o sl 3 il 5 sl i 238 251.41° 677  030° 1168  756.77°

Corm planting in 5™ June, under natural soil temperature

Wbl 65l b ol yon olodls 3 3 a4y cuils’

Corm planting in 5" June, under natural soil temperature ~ 246.67°  6.43° 0.29° 11.18%*  701.73%

+ Summer irrigation

oS bl B pas b ol yor olodly B y0 4l cuils

Corm planting in 5" June under natural soil temperature ~ 143.11°  7.60° 0.37# 8.88™ 527.57°

+ Mulch application

oloysi e ) CudlS 5 5Ll > a5 laeS

Corm storage at room (ambient temperature) + planting ~ 86.45° 6.43°  0.314™ 3.73¢ 272.85°

on 5™ September

oloygs yos )d CulS 5 593leSSl Culi (glod )d Ay (g0

Corm storage in constant temperature (25 °C) in 110.37°  7.32%  0.303° 4741 336.87¢

incubator + planting on 5" September

oloygr e 4> CudlS g 4 FLsSl juite (glod )3 Al (5l

Corm storage at variable temperature in incubator (20-  98.22° 6.25°  0.35% 7.33° 344.93°

25-20 °C) + planting on 5" September

oloyg e > CuBlS g 9 )55LeSl g HLil o ety (AAL (6 )l

Corm storage in room (up to 5" August) and incubator ~ 107.07°  6.77°°  0.312 4.75¢ 336.80°

(up to 5" September) + planting on 5" September

S Ao B i) maw 3 ()l bme MBS i s S JBlas gy b pSilue giw by
In each column, means with the same letter are not significantly different at 5% probability level.
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5,99 i (6 yuw g 0ledlo B COSTL dglio jo 0 ,Slee

O Jguz) ab S (590 50 6N
Slos jo glyae; AN ¢ I8 o Slee wuls elS
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Table 5. Effect of corms storage conditions during summer dormancy period on stigma, style and petal
yields of saffron

B loss AYS Job WS 3Shes acl 3 Sles 55 5 Slas

Treatments Stigma Stigma Style yield  Petal yield
length yield (kg (kg ha™) (kg ha™)
(mm) ha™)

SE b (slod ) ah il g oladly B p> 4y cuils

Corm planting in 5™ June, under natural soil 25.3« 8.07% 0.392 93.60?

temperature

Sl (65loT b ol o olodls 3 p3 4y sl

Corm planting in 5" June, under natural soil 25.1¢ 7.28% 0.34° 85.26%

temperature + Summer irrigation

AL Ll Gpae b olpen olesls 3 55 sy cusls’

Corm planting in 5" June under natural soil 28.3 6.40° 0.37° 67.53

temperature + Mulch application

oloygs poed )> udlS’ g 4Ll ) Al (0SS

Corm storage at room (ambient temperature) ~ 26.3° 3.24° 0.16° 35.45°

+ planting on 5™ September

oloygr yed 3 €l 5 ) FleSl ol (glod )5 aly (5,10

Corm storage in constant temperature (25 °C) 27.4% 4.28° 0.203° 44.06°

in incubator + planting on 5™ September

oloygr yed 3 €l 5 oSSl puste (glod ) by (55104

Corm storage at variable temperature in 25 Acd 3.68° 0.15° 41.20°

incubator (20-25-20 °C) + planting on 5% ' ' ' '

September

oloygo 4 > bl g 5 45 LgSl 5 HLl o oy Bdl (g )JanSS

Corm storage in room (up to 5" August) and 27.0ebe 3.89¢ 0.20° 45 56°

incubator (up to 5" September) + planting on ' ' ' '

5t September

LSD 1.59 1.63 0.11 19.56

6 o) B Jlas ! maw p3 (g5l gxe BB S yiie B S Bl )b b Shae et a4
In each column, means with the same letter are not significantly different at 5% probability level.
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