(40llcd 93) Ol s s S g3 4 4

) Voo Obimsb 3 sl e 8l 0 sbods g M
B 110-1 ¥4 tdomao o slod
http://dx.doi.org/10.22077/jsr.2020.3742.1140

Eloo

: fa@ 9% Ao

Ll g5y 3l eolaw!l b (Crocus sativus L.) oyl yac y 10 (5959092 7899 190 £ 95 W

2952 el Tl e Gt bl s S50, e same e
S5 olRANS «(65,5LiS g (rmb milis 0aSCiSls «(55,9laS (655995 g 0l (bl )5 (gg2ils )
S oKl (55)sliS 5 (ol @ilie 00SCANS ((53)5LaST (S99 g Jlolinl -V
2 e oINS ((65,9LiS 0aSils ($55l5iSI g Lol Y
Sl Slats 55 5 psle olKimgy oS (slatud (55,5lS 0aShimgly (islseed eils ¥
Email: seifati@yazd.ac.ir :Jgiwe oo g5*

QA7 AIYY t iy Fu )b ARV /o) bl 0 fu )b

odS

LB 555 605 VA 310 haw 95 53 g5 laud (5))glis ouslidgly 53 oad Uiy laais g5 (o) Hoko &
9 12l o3 ollils ALl 5o Jolaiol w)guo 4 (Bolai Yols' 5k B0 (alojl (2695 2 ) woLs i gi of ponay
9 P U jg) WS 9 J5 caBlus Job (S5 9 aBlu slasd Jolls S 5glsn ud98 )90 (sWosls (nSilie dunlio g (puilsylg &1 25
SPSS ,l38le s 3l ooliswl b Sy rdgyy 9 ighd 415 (Judo kS (slgiomo alBS SLiS (339 9 JS S g )7 ()9 oy
S5 89,0 Gl 9 SQ3gIe8 590 Camogas A S 1 aald i g3 9 Jgl S slaaidl ey a5 ol (Ll s . plox]
9 Judg LS Glgixo jui g JS Slawi caBlu sl Wlho (wlal pr Ll o 50 (6510 S MBI Lol .50 g (5,10 Smo wiglés (sl,lo
G909 )5 Cmo g Wid)S 51,5 09,5 93 50 dxlllae 8590 ST g slades @ jomi S (wlulp ald ssaliv Sy oelg
P30 0955 30 091 walh cudgf S 9 (65 WA Bl g VP Jold Jgl 09,5 kol s 41 0 )0 AT (il @b (bl
4325 gy Sdl ) Glled (el sl 518 wald cuigii e 9 (6,5 VA Al i £ ()5 10 slaaidl e plod
STl a5 wiid )5 )18 (rlowin (wes) 50«55 10 2Ug 50 & bgrpo Bl i B 9 (6,5 1A 0 4l V ML
5 A1 ot iy 0l (il iy 9.9 5o b fad po o olasl (o 332399 (U971 (339 i 995 b T gl (9 ey
o fdos b (ol g slml a4 e L 5,510 39 anllae (p] Bud & azgily .alidls )y LAl it (s 5o
ogei olaulc (ylyie ) baaiy ;o 1y (g ydiun S 39l g ad9d )90 955 55 VA 33 9y

3 ySdos oyl pae ) (M b 2 2 bl il ¢ S guwlige gl tguudS slaojlg



VE Otﬂ%“ﬁ)‘-@%‘d)‘w‘-«icr.givue-cg\}icjduﬁjkﬁﬁ\\9

(Ahloowalia and o5, o Jleda ol ;5 solaul
Slid=s s (IS sba, Maluszynski, 2001)
Olis el sad alol atily igm LS gs, » aF
ganaib 5 (S5 g9 (2Ll lp S weses
Soidldrge Sleegas Sl plgee daaidl e
5 (59 S 09 o5 Jsb o J5 sl een)
oolil wnll aisis b dglio o LT (Sojslsand
(Rubio-Moraga et al., 2009) s4.s

ol @5 (ololids jslaie 4 oS Llagh 5o
Bgod 90 9 Slpl olyae; dgad il 5l eslatl
o iy 5l b3 bl LI jo oL ol ke
E55 o oz Oldes olS (Soieln el e
0,5 ool woads cuiS ladiged e 40 S9>ge
Slows WLl slaaiges a5 ols las adllas gl
5 09903 3lsi Slnl Gladised 4 Cuns 5 g0
cols J5 ade b oVl 5 Cude (Slucon sy b
(Torricelli et al., 2019)

axil il sloo ;b ooy Cuz ciagh 5
Y-¥ ks a plhte; an Ve olie; oS LIS
AP 77: 30 S V/\ RN P P S PP E S SRS T
3 L g, b cos 0C0 aeix b ool okS
oS gl (Sialez oloy Sl bayles ad S
WD dwlie wals L S8 ol 5 eulS W
X) VL slase jo atal wby 5 Sialex 0 30
Foml ey )3 olS elisl alidl (ol,6kS T 5 VIO
) YL slags o glis)l 2als g (oS ) 5 +/0)
35 dlE Wl man s F, (3,sLS ¥ g YO
20,5 oaslice (0)slS ¥ 9 VO ()) lawgie slajo
(Khan, 2003)

SSESe 0j9 b oley slean 6% (o) p 5
IV Y Y 500 Ll cou g s slaes (2,5 ) 1)
3 mimen 23,5 L5 L andl ol oLS <10 4 +/f
Ay INolldse e J3l (ploord slapilse
5 (aoye ¥y
om0 b eolatwl (asys +/0) ‘CWGMJS
Mz s M1 Jos jo J5 slaws 251> (So 58 slap)3lise
3 ool pals ool jen wlyels /Y 5o WL

‘/\) Ya.\.!Losf lﬁy.\...s‘ s(..\.»o)\)

2. Ethyl Methyl Sulphonate
3. Ethidium Bromide
4. Colchicine
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3. Tester
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Chlorophyll a (mg/g) = (12.25%abs663) -
(2.79%abs646) mL acetone/mg

Chlorophyll b (mg/g) = (21.21xabs646) -
(5.1xabs663) mL acetone/mg

Total Chlorophyll (mg/g) = (mg/lg) =
(7.15% abs663) + (18.71x abs646) mL
acetone/mg

2. Cluster analysis
3. Ward method
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Table 1. ANOVA of the some morphophysiological traits of saffron mutants under gamma radiation in comparison with control genotype

Ola o (puSileo
Mean of squares
. 09 31
» 059 . . 3 . e e
sl 4y slasi slaw I Js® Js® U 39, U 39, s S Sl Jf_ftzl;lf a Judg ks b Judy 5 Odox S el
’ ’ . e a8l Y NS e " ¢ T Chlorophyll Proline Total
Ol g0l adlw Yy - EV by Eower 5 chlorophyll Chlorophyll b (umol/g carotenoid
) i .
SOV df Stem  Flower Isrtmzrtnh T;ﬁgfhr ?;'r?gr?ﬁ Days to Days to fresh F|3W9r St(ljgma (m?rlgsrl]eaf (mg/g leaf (mg/\lg\]l;;age;]ft;resh leaf fresh (mg/g leaf
T no. no. flowering  harvesting  weight ry ry N fresh weight weight fresh weight
(cm) (cm) (cm) @n weight weight weight) ght) ght) ght)
@ @
w95 2 0.09 0.037 17.15*%*  38.50**  39.005**  261.54** 283.62** 1.78** 2.26** 2.41%* 0.02 0.22 0.14 0.02 3.05*
Genotype
g 68 0.149 0.09 0.69 1.20 1.70 14.93 14.50 0.23 0.07 0.06 0.04 0.34 0.07 0.10 0.80
Error
CV (%) 19 19 11 16 20 6 6 18 12 16 20 16 16 17 18
* significant at 5% level and ** significant at 1% level
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Table 2. Correlation of the some morpho-physiological traits on Saffron mutants under gamma radiation in comparison with control genotype

e Sl T g U G35 i o cis O FRE g s b Jebs 45 odax et
Slostag I i sti G ol Frion SSEEohs e Total Chlorophylla  Chlorophyll b Prolin Total
st Flower | ertnh Flower 0 Ith? «® S Flower fresh Flower dry Stigma chlorophyll /orlopf¥ ah or;)pl yf r(;/lnle . carotenoid
em no. no. eng length eng Days to Days to weight (gr) weight (gr) d igh (malg leaf (mg/g leaf fres (mg/g lea (umol/g leaf (mg/g leaf fresh
(cm) igr%t) (cm) flowering harvesting ry(\gf)lg t fresh weight) weight) fresh weight) fresh weight) weight)
adlw oluwy 1.00
Stem No. '
S olasd 048  1.00
Flower No.
b Jsb 0.03 0.04 1.00
Stem length (cm)
& Jsb 0.13 001 065  1.00
Flower length (cm)
b s 0.13 012 065 080 100
Stigma Length
B 5, 017 019 -0.65%* o -082%* 1.00
Flowering Day 0.69
eblon b ss,) 017 018 064 " 083 0.99* 1.00
Harvesting Day ' ' ' 0.70** ' ' '
& 03_’ -0.02 -0.16 0.47**  0.68** 0.59** -0.53** -0.54** 1.00
Flower fresh weight (gr)
iS00 0.12 014  052** 065  0.65% 0.61%%  -0.63%* 0.64%* 1.00
Flower dry weight (gr)
. P Sk ‘_“"j’ 0.14 0.12 0.55**  0.63** 0.66** -0.61** -0.62** 0.49** 0.73** 1.00
Stigma dry weight (gr)
J5 Jdg 5
Total chlorophyll 0.02 -0.20 -0.11 -0.10 -0.13 0.12 0.10 0.01 0.06 -0.05 1.00
(mg/g leaf fresh weight)
a Judg,ls
Chlorophyll a -0.03 -0.20 0.02 0.05 0.04 -0.09 -0.11 0.08 0.09 0.01 0.60** 1.00
(mg/g leaf fresh weight)
b Judg ks
Chlorophyll b 0.07 -0.12 -0.10 -0.12 -0.15 0.23 0.20 -0.07 0.04 -0.04 0.87 0.22 1.00
(mg/g leaf fresh weight)
e
Proline 0.02 0.19 -0.03 -0.02 -0.04 0.14 0.12 -0.09 0.04 0.04 -0.09 -0.12 0.03 1.00
(umol/g leaf fresh weight)
IS wgi, 8
0.13 0.05 0.17 0.36** 0.35** -0.27* -0.28* 0.42** 0.30* 0.34** 0.43** 0.47** 0.32** 0.85 1.00

Total carotenoid
(mg/g leaf fresh weight)

* significant at 5% level and ** significant at 1% level
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Abstract

In order to investigate the diversity of irradiated genotypes at two levels of 15 and 18 Gy gamma
ray with control genotype (without radiation), an experiment was conducted in a completely
randomized design in the greenhouse of Yazd University. The results of analysis of variance
showed that the first generation mutants and control genotype were significantly different in terms
of eight morphological characteristics and total carotenoid content. While there was no significant
difference among them based on the number of stems, number of flowers as well as chlorophyll
and leaf proline content. Based on the results of cluster analysis, the studied genotypes were
divided into two groups and the accuracy of grouping based on the detection function was 93%.
The first group consisted of 24 18-Gy mutants and a control genotype. All of 15 Gy mutants, 6
mutants of 18 Gy and 10 control genotypes were in the second group. Based on the graphical
representation of biplot analysis method, 7 mutants at 18 Gy dose and 5 mutants in 15 Gy
radiation dose were located in polygonal vertices, which showed the greatest difference between
them and genotype without radiation. Accordingly, traits related to plant yield and reproductive
growth had the greatest effect in determining superior mutations. According to the aim of this
study, 15 Gy dose of gamma radiation resulted in mutations with better performance and 18 Gy
dose caused more morpho-physiological diversity in saffron stems.
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