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Tolerance to salinity in chicory ecotypes via germination components and
seedling growth with using of multivariate analysis
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Table 1- Studied chicory ecotypes in experiment

sy S Olzul sy S Olzul
Row Ecotype Province Row Ecotype Province
1 22377 SF 14 33289 el
Markazi Ghazvin
o .
2 36546 ot 15 32538 r
Kerman Gom
. ot o
3 2398 $Fr 16 31337 e
Markazi Khuzstan
4 22257 S5 _ 17 11015 S5 _
Markazi Markazi
o Ol
5 33220 M 18 14274 M
Hamedan Lorestan
o il i
6 13711 Dok 19 32552 r
Mazandaran Gom
. ‘l’ub ‘T .L”‘M'. .
7 35156 s oEmR 20 15008 el
Azarbayejan Gharbi Khuzestan
8 13221 o 21 15084 SFr
Gilan Markazi
. WS
9 36103 S5 ) 22 26982 .
Markazi Gilan
ot o ;
10 35750 ST 23 13558 sF
Khuzestan Markazi
35! WS
11 30560 a2l 24 27003 o
Ardabil Gilan
il N
12 28303 Slese 25 26615 r
Isfahan Gom
13 26992 o 26 15633 sF
Gilan Markazi

«(Scote & etal., 1984) 13§ uuloes 55 ds0 3 olol 55 4lsm o)
simlesl 0,90 j0 0njailem H9du olaws
o8l Aoy = ) X\ e ()
o auls 98 S

«(Ellis and Roberts, ,1981) .3 5 auloes ;5 dolas Gollas 53l Ole Lo 20
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2- Germination speed
3-Vigor index
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Table 2- Analysis of variance for mean of squares of studied traits of chicory ecotypes in salinity stress

condition
Sl pbee T s 4 s Sl Olihage Giale Co e ardledd eren, dib
&3] > D
Source on Degree of I Mean Germination ~ Plumule Radicle
: Germination A
variance freedom germination time rate length length
s S
£ : “t; 25 1865.65** 4.23** 5.83** 1.43** 4.93**
cotype
S I‘s”: “’: 4 5545.82** 12.57** 0.03** 25.5%* 147.8**
alinity stress
Sosh X S
xsalini 100 269.84** 0.27** 0.07** 0.2** 2.33**
Ecotypexsalinity
stress
o
£ 260 0.44 0.11 0.005 0.04 0.06
rror
Oyl o b
’wcvj; el 1.03 12 14 16.8 23 5.6
. 0

**: significant at 1% probability level.
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Table 2 continued- Analysis of variance for mean of squares of studied traits of chicory ecotypes in salinity
stress condition

oSest 03 = w: iy el
Sk gl ealS b mdlgarai, db Ces el 505 g b
Source on Seedling Radicle/plumule Wet weight Dry e Index
variance length length ratio of seedling  \eight of ~ Dry/wet seed
seedling ~ Weight vigor
ratio
s S
sad 9.49** 1.74** 36707.03** 44.91** 0.01** 50.39**
Ecotype
St 147.8%* 5.55%* 35706.04**  329%*  0.03**  84.07**
Salinity stress
Soss XSS
Ecotypexsalinity 2.33** 0.75** 6208.74** 1.93** 0.05** 1.05**
stress
Lo
0.16 0.16 204.27 0.31 0.001 0.2
Error
o
Aot g 30 21 17 14 10
CV%

NANS Cb.u)} I3 gme 7
**: significant at 1% probability level.

13



Ay g S0lg (SAdGe Lol Sl STl 30 Gigd 4 Joou

Gosh A5 Ll s 53 el sl ST andlls 35 50 Slis 03le  Stmad | s ¥ Jgdr
Table 3- Correlation coefficients of studied traits chicory ecotypes in salinity stress condition

Seot )9 4 S )9

e . Z ...
Sl byl e apalS 5 Oj

Lo sl Sl s ile b ey Jb elS Uik araile 4 araiy Job ol sl 5
< il Loy Mean L . . . Wet
. _— S Germination  Plumule  Radicle  Seedling Radicle/plumule . Dry Dry/wet
Traits Germination ~ germination . weight of - .
. rate length length length length ratio . weight of weight
time seedling . -
seedling ratio
S o 0,647 1
Mean germination time '
S o 0.65%* -0.66%* 1
Germination rate
i b 0.28" -0.50%* 0.47%* 1
Plumule length
amdiy J
T 0.26" 0.31" 0.15m 0.76%* 1
Radicle length
aalS
s 0.26" 0.37* 0.28" 0.92%  0.91%* 1
Seedling length
ardle a4 axady Jsb oo
Radicle/plumule 0.1m -0.06" -0.11" 0.16™ 0.67** 0.35" 1
length ratio
aealS 5 05
N =7 . 0.01" -0.14" 0.03" 0.18™ 0.51** 0.26" 0.64** 1
Wet weight of seedling
i > 0.01" -0.03" -0.02" 0.44** 0.70** 0.62** 0.39** 0.69** 1
Dry weight of seedling
7S O_” = . 0.09m -0.03" -0.02" 0.45** 0.39** 0.53** 0.06™ -0.32" 0.26" 1
Dry/wet weight ratio
o el 0.60** -0.55** 0.48** 0.84** 0.84** 0.91** 0.34" 0.18" 0.45** 0.49**

Index seed vigor

ARYA) JL,:,lcla..njs s gnn 5 s gme it 5 417 57 NS
ns, * and **: not significant and significant at 5% and 1% probability level
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Table 4- Results of principal components analysis all traits studied in chicory ecotypes in salinity stress

condition
Slaw Y ad 5 Y ad
Traits Component 1 Component 2
Il e 0.22 10.59
Germination
S5l Ol e e -0.24 51
Mean germination time T
Il e 0.20 0.52
Germination rate
5l
il Jb 0.48 -0.09
Plumule length
i b 0.40 0.21
Radicle length
kg
ol ds 0.04 0.05
Seedling length
_ drdle 4 axaly, Jsb w 0.20 0.50
Radicle/plumule length ratio
Lf . e
T S0 0.18 0.39
Wet weight of seedling
W& oo oy
= o 0.28 056
Dry weight of seedling
s 003 0.18 0.39
Dry/wet weight ratio
e 0.54 0.12
Index seed vigor
0% [V
R 5.16 2.32
Eigen value
g g
S 46.9 21.1
Relative variance
5 byl
S Y 46.9 68

Cumulative variance

Azt (6 i slaad) g gl yls ol oS Lt LT 5 a8 (ool
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Figure 1- The biplot display of chicory ecotypes on the first and second components in salinity stress condition
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22: 26982, 23: 13558, 24: 27003, 25: 25515, 26: 15633
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Figure 2- Cluster analysis of 26 chicory ecotypes in salinity stress condition
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Table 5- Means and deviation percentage from total mean of chicory ecotypes in salinity stress condition
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Effect of biofertilizers mycorrhizae and Azetobacter on grain yield wheat (Triticum
aestivum L.) varieties in Khorramabad

Maryam Safdel’, Zahra Khodarahmpour®

Abstract

The present study using multivariate analysis methods in the study of genetic diversity,
recognize relationships between the characters and identify traits in explaining the variation in
germination stage and seedling growth chicory ecotypes under salt stress was conducted. This
research was preformed in factorial form using a completely randomized design with 3
replications at Islamic Azad University, Ahvaz branch in 2013. First factor include 26 chicory
ecotypes and second factor five levels of salt treatment (0, 40, 80, 120 and 160 mM), were used
by using NaCl. Results analysis of variance showed that between ecotypes, salinity stress and
their interaction for all trait, had significant difference. The most positive and significant
correlation was between the plumule length and seedling length. The principal components
analysis, 11 studied traits divided to 3 components to basis all traits. In biplot graphic method
to basis the first and second components and cluster analysis to basis all traits; ecotypes to three
groups divided. With attention to results of multivariate analysis, ecotypes 22377, 15084 and
2398 (Markazi), 36546 (Kerman) and 15008 (Khuzestan) than the other ecotypes had higher
tolerance to salinity. But 4 ecotypes, 13711 (Mazandaran) and 13 221, 27 003 and 26 992
(Gilan) are salt-sensitive.
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