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Table 1. Studied chicory ecotypes in experiment.

Gy, G 55 R o, G o5 R
Row Ecotype Province Row Ecotype Province
1 22377 Ctd 14 33289 93
Markazi Ghazvin
2 36546 olesS 15 32538 ~
Markazi Gom
3 2398 SF 16 31337 Oleis>
Markazi Khuzstan
4 22257 SF 17 11015 S
Markazi Markazi
5 33220 Qs 18 14274 ot
Hamedan Lorestan
6 13711 oliste 19 32552 ~
Mazandaran Gom
2 5 S5
7 35156 wf oA 20 15008 St
Azarbayejan Gharbi Khuzestan
8 13221 S 21 15084 ot
Gilan Markazi
9 36103 SF 22 26982 oS
Markazi Gilan
10 35750 Ol 23 13558 S
Khuzestan Markazi
11 30560 J2) 24 27003 oS
Ardabil Gilan
12 28303 Oleie! 25 26615 ~
Isfahan Gom
13 26992 oS 26 15633 $S
Gilan Markazi
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Table 2. Analysis of variance on mean of squares of studied traits of chicory ecotypes in drought stress condition

Sty gilie ]55 = 4"’} Silyz sy M""’ wmolejlasts Silyz ey azaile Jsb azady; Jsb
Source on variance freeger g(?r?l Germination% ean gt?rrnrrennatlon Germination rate Plumule length Radicle length
oS |
Ewt; 25 2539.77** 4 38%* 0.04** 4.20%* 23.14%*
cotype
b é“”}};"f 4 10545.86** 46.48%* 0.36%* 23.79%* 54.81%*
rought stress
S eS|
Ecotyp B’w htjst 100 567.002%* 1.10%* 0.007%** 0.38%* 2.07**
cotypexDrought stress
Uas
B 260 67.15 0.19 0.001 0.106 0.66
rror
Sty 200 13.82 13 12.8 2478 34.05
Coefficient of variation %
**: significant at 1% probability level oy ) Jleil o jo lo e #*
LY Jgus aolsl
Table 2 continued.
s oo el b ardlewazaiy, Jsb Ses apelS 5 og amelS Sus gy S 4 SE Oj S o
Source"(;n Vz;riance Seedling Radicle/plumule length Wet weight Dry weight of axals In de;( ;e;: d vicour
length ratio of seedling seedling Dry/wet weight ratio &
Ewsﬂ 35.14%* 5.26%* 40372.26** 207.29%** 0.03** 26.31**
cotype
Déﬁ o 100.26%* 31.36%* 16131.12% 56.29%* 0.59% 61.86%*
rought stress
(S S| 2.98% 1.17% 5827.26%* 7.06%* 0.02% 2.55%
EcotypexDrought stress
ELla>' 0.92 0.5 1321.26 3.15 0.009 0.72
IT01
Sl pd 220 2629 35 51 37 58 34

Coefficient of variation %

**: significant at 1% probability level
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Table 3. Correlation coefficients of studied traits chicory ecotypes in drought stress condition

S, el s 8 Job Jsb Jsb fbb T 50 SES G o o
las ey SO e apils apan,  emls TES RS apals S 5
SOF5T Mean germination ST ’ s ’ Radicle length ) ) Dry weight
Germin time Germina Plumule Radicle Seedling Jolumule leneth Wet weight  Dry weight Jwet weight
Traits ation% tion rate length length length piumute feng of seedling  of seedling ctwelg
ratio ratio
Sl Gl g -0.2518 1
Mean germination time '
sz ey 0.36™ 0,96+ 1
Germination rate
azesle Jsb 0.40% 0.58% 0.61%* 1
Plumule length
Rd-(?i"ul.du)lkbbth 0.32" -0.59** 0.60**  0.83** 1
adicle leng
S “Z‘l"f“ ;J”‘th 0.36™ 0,58 0.63%% 087 097% |
eedling leng
azadle & azaiy) Job Coms
Radicle length/plumule 0.10" -0.28™ 0.28" 0.13™  0.55**  (.48%** 1
length ratio
Wet WLli )sz”dI' 0.43* -0.20™ 0.22" 0.62%*  0.59**  (.58%* 0.12" 1
et weight of seedling
D W%Sht f 0391. 0.19" 0.07" -0.06™ 0.27" 0.40*  (0.33%* 0.16" 0.77%* 1
ry weight of seedling
P S g e -0.42%* 0.19" -0.20™  -0.44*  -039*  -0.42%* 0.10" -0.42%* -0.24" 1

Dry weight/wet weight ratio
 halane 0.61** -0.57%* 0.61**  0.51** 0.67** 0.68** 0.25" 0.44* 0.28" -0.57%*

Index seed vigor

oy Vg0 Jleixl mhaw 1o o cixe g )l pire e ol Sy T 4T S
ns, * and **: not significant and significant at 5% and 1% probability level
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Table 4. Results of principal component analysis all of studied traits in chicory ecotypes in
drought stress condition

Slao V ailge Y ailge ¥ ailge
Traits Component 1 Component 2 Component 3
Germination percentage  jjailg> do,o 0.23 0.12 0.47
Mean germination time _jals> yloj lawgio -0.29 0.54 -0.08
Germination rate _;aily> Cue yu 0.31 -0.52 0.1
Plumule length a>45L. Jsb 0.46 0.008 0.04
Radicle length azas,, Job 0.49 -0.01 -0.25
Seedling length azal5 Jsb 0.49 -0.03 -0.17
Radicle length/plumule length ratio a>adle & azdiy, Jsb cas 0.17 -0.16 -0.72
Wet weight of seedling axals 5 ;9 0.29 0.55 -0.07
Dry weight of seedling a=al5 iz 35 0.17 0.65 -0.28
Dry weight/wet weight ratio ;5 4 iz 59 S -0.23 -0.24 -0.56
Index seed vigor &, 4y jasls 0.44 -0.009 0.22
Eigen value o35 polie 5.59 1.80 1.27
Relative variance s il )l 50.9 16.4 11.6
Cumulative variance _sezs bl 50.9 67.3 78.9
AYYIY AV VD lacassSTams 8 18 ol b lawgio M L Hlog00

L la>lb ;o YPAAY g VYY) PPV -V VY-V AY0AA
L lawab o LacessSt pla wd 5 )13 YL pos adlse
Tajietal, ) ;) S g (> 08,5 1,3 YL poo adlhe
S S llt )3 (A e (6 addllae L (2013
g ) 95 ao)d M gl adlie g0 a ST ais S 3158
Voas LacssST slaes apjo 5 SOl bl s S

Syzge uibly ides e adsl Lol adlge g0 a5 28

adhe g0 ol blio 0 oools Lloged agd wdiiws ool [

ool gladss a5 ool GiRsh Sln 9% Ubs) bl
(Farshadfar et al., 2008)
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Figure 1. The biplot display of chicory ecotypes on the first

and second components in drought stress condition

1: 22377, 2: 36546, 3: 2398, 4: 22257, 5: 33220, 6: 13711, 7: 36156, 8: 13221, 9: 36103, 10: 35750,11:30560, 12: 28303, 13:
26992, 14: 33289, 15: 32538, 16: 31337, 17: 11015, 18: 14274, 19: 32552, 20:15008, 21: 15084, 22: 26982, 23: 13558, 24:

27003, 25: 25515, 26: 15633
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Figure 2. Cluster analysis of chicory ecotypes in drought stress condition
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Table 5. Means and deviation percentage from total mean of chicory ecotypes in drought stress condition
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Abstract

In order to study of genetic diversity chicory ecotypes in drought stress condition via multivariate
analysis an experiment was preformed in factorial form using a completely randomized design with 3
replications at Islamic Azad university, Ahvaz branch in 2013. First factor incompasis 26 chicory ecotypes
and second factor five levels of drought treatment (0 ,-2 ,-4 ,-6 and -8 bar), were used by using PEG 6000.
Traits germaination percent, germination rate, mean of germination time, radicle length, plumule length,
seedling length, radicle/plumule length ratio, wet weight of seedling, dry weight of seedling, wet/dry
weight ratio and seed vigor index were studied. Results analysis of variance showed that between
ecotypes, drought stress and their interaction for all trait, had siginificant difference. The most positive
and significant correlation was between the seeding length and root length. The principal components
analysis, 11 studied traits divided to 3 components and according to which 79% of the total variation to be
justified. In biplot graphic method to basis the first and second components and cluster analysis; ecotypes
of third cluster incompasis 36546, 2398, 15008 and 15084 according to all traits better than of other
ecotypes were, therefore this ecotypes compare to other ecotypes tolerance to drough. Based on results of
this study, use of this ecotypes for future breeding programs tolerance to drought can be recommended.
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