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Table 1- Saffron samples used for genetic diversity analysis, control samples marked with C (C1 and C2
for cold and non-cold storage, respectively) and the treated samples marked with T along with numbers
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representing radiation dose, cold storage and block number, respectively.
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Number Sample Number Sample Number Sample
code code code
1 T10-1-1 1 T5-2-3 21 T10-2-3
2 C2 12 T5-2-1 22 T15-2-3
3 T15-1-1 13 T10-1-3 23 T20-1-3
4 C1 14 T5-1-1 24 T20-2-1
5 T10-1-2 15 T15-1-3 25 T10-2-2
6 T5-1-2 16 T25-1-2 26 T25-2-3
7 T5-1-3 17 T15-2-1 27 T20-1-1
8 T15-1-2 18 T25-2-1 28 T20-1-2
9 T5-2-2 19 T25-1-1 29 T20-2-2
10 T15-2-2 20 T10-2-1 30 T20-2-3
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Figure 1- Growth trend of corms treated at different doses of gamma rays over time (weeks)
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Table 2. Analysis of variance of the effects of cold and gamma irradiation treatments on some growth and morphological traits of saffron

Slryye eSibes
Mean square
ady olass o 5 0o
Sy adlie sol3] = el lawgie G&.&,WN 5 oyl SR i e olF St 39 PN Cie sla A 0)y st
mc_ﬁn.m of H.vmmﬁ of ><w5ma Sprouting Sprouting Sprotting Tndex m._mb.m dry Number of Total weight ><mEm¢. corm
variations freedom height rate percentage weight daughter of daughter weight
corms corms
rlﬂm\r * * s ns ns ns ns *
’ 2 17.99 231.08 190.3 21.39 16.94 0.1248 11119 0.0228
Block
i 1 138.85" 873.33" 2054% 4.40™ 011" 03185 10885 ™ 0.0424™
Cold
5 50 5 854307  462859" 5107.7" 923.34 375.40" 3.2126" 191350 0.0864"
Gamma dose
L5 b.mbx_.b\ll.
Cold*Gamma 5 68.16" 327.697 205.4™ 18.55™ 19.18™ 0.19165 2443 ™ 0.0037"™
Dose
o> 22 3. 82 4982 108.2 8.27 15.05 0.05413 5564 0.0052
Error
CV (%) 13.2 18.5 12.7 13.4 323 13.5 343 13.4

* and **: Significant at 5 and 1 percent significant level, respectively, ns:

represent non-significant
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Table 3. The mean comparison of some growth and morphological traits of saffron for the main effects of cold and gamma irradiation treatments
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Sless Average (07 R Sprouting rate Sprouting wﬂﬁ:ﬂ CH,. dex Number of Total weight of weight (g)
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Primer Sequence (5-3) Nu_mber of Numbgr of Polymorphic
amplified bands polymorphic bands percentage

OP5 AGGGGTCTTG 6 4 60

OP6 GGTCCCTGAC 7 3 43
OP11 CAATCGCCGT 7 7 100
OP17 TCGCATCCAG 5 3 60
OP18 AGGTGACCGT 4 2 50
OP19 ACACCGARGG 5 4 80
ISSR3 5- (AG)8RC-3' 6 5 83
ISSR4 5- (AG)8YT-3' 3 3 100
ISSR5 5-(TC)9C-3' 4 2 50
ISSR7 5- (AG)8T-3' 10 4 40
ISSR51 5- (RT)8AC-3' 2 2 100
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Abstract

Saffron is a triploid and sterile plant having no or little genetic variation. Mutation induction is a way of
increasing genetic diversity in vegetatively propagated plants. The first step in the mutation induction is to
perform a radio-sensitivity test for determining the proper dose of gamma ray. Therefore, the aim of this study
was to test the sensitivity of different doses of gamma ray in two conditions of cold and non-cold treatment of
saffron corms. For this purpose, a factorial experiment with two factors including cold pre-treatment (cold and
non-cold) and different doses of gamma ray (0, 5, 10, 15, 20 and 25 Gy) was conducted in a randomized complete
block design with three replications. Growth and morphological characteristics such as plant height, number
of leaves per plant, leaf dry weight, sprouting rate and percentage in the first year (MV1), and attributes related
to daughter corms and flower yield, such as mean height of the stigma and dry weight of the stigma in the
second year (MV2) were measured. The results of the study showed that the effect of cold treatment, radiation
and their interaction was statistically significant, with the increase in gamma dose, most of the traits decreased
significantly compared to the control. The radio-sensitivity test for the mean of plant height and sprouting rate
and percentage, corm weight in two levels of pre-cold treatments showed that 50% survival was in the range
of 152 Gray. According to the radio-sensitivity test, the number of leaves per plant was less susceptible to
gamma rays. In order to study the genetic diversity of the gamma-irradiated saffron. The mutated samples of
saffron were evaluated using RAPD and ISSR molecular markers. Cluster analysis was performed using the
UPGMA method for both marker systems. The results showed that there was polymorphism between the
control samples and radiated samples. In general, the results showed that the RAPD and ISSR markers could
detect the polymorphic mutants and identify saffron mutants.
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