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Evaluation of white bean lines based on phenological and agronomic traits using

multivariate statistical methods
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Table 1. Specific number of white bean lines

Vel Eyebley ekt Bopblenseles  pVesled 0By pblenseles
No. Specific No. oY osles Specific No. No. Specific No.
of line or cultivarname  No. of line  or cultivar name of line or cultivar name

1 Wa-8563-7k 16 Wa-8592-7a 31 Wa-8394-1a
2 Wa-8563-12k 17 Wa-8592-8a 32 Wa-8394-2a
3 Wa-8563-13k 18 Wa-8592-9a 33 Wa-8394-5a
4 6x-8801-3k 19 Wa-8593-2a 34 Wa-8394-8a

5 Wa-8579-11k 20 Wa-8593-3a 35 Wa-8392

6 6x-9536-7k 21 Wa-8593-5a 36 Wa-8591-1a
7 Wa-8579-3k 22 Wa-8593-6a 37 Wa-8591-2a
8 Wa-8593-13k 23 Wa-8593-7a 38 Wa-8591-3a
9 Wa-8894-10k 24 Mx-8756-1a 39 Wa-8591-4a
10 Sx-8854-12k 25 Mx-8756-2a 40 Wa-8591-5a
11 Wa-8592-1a 26 Mx-8756-6a 41 Wa-8591-6a
12 Wa-8592-3a 27 Mx-8756-7a 42 Gx-8801-1a
13 Wa-8592-4a 28 Mx-8756-5a 43 6x-8801-6k
14 Wa-8592-5a 29 Mx-8756-9a 44 6x-8801-14k
15 Wa-8592-6a 30 Wa-8394-1a 45 Dehghan
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Fig. 1. Dendrogram of cluster analysis for 45 white bean genotypes using Ward method
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Table 2. Multivariate analysis of variance for white bean cluster numbers derived from cluster analysis

ey S sluws faeY S5 0,7
Groups number ~ Wilks' Lambda value F
2 0.333 6.022%*
3 0.050 10.100%*
4 0.011 9.986%**
5 0.004 8.529**

**:significant at 1% probability level — 1o,5 & bzl alaw 53 s gmn 1
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Table 3. Analysis of variance for plant characteristics of white bean clusters

3.5 om bl

PaF 055 bl

Plant characteristics A8 Sliv Between groups variance ~ Within groups variance
Emergence (%) Ol o Ao 3 141.991** 11.14
Emergence index S ow e la 24440.71** 2464.165
Days to 50% flowering AU 6 5, 166.143** 8.942
Days to 50% podding AT TD b g, 293.853** 9.286
Days to maturity S,y b 5, 794.667%** 29.125
No. of pods.plant 6 g 33 M sl 10.251%* 0.336
No. of seeds.pod™ O 3 il sl 0.969** 0.07
100-seed weight &l Ao O3 8.766™ 8.033
Pod length e b 1.939%* 0.231
Biomass.plant™ G5 S 03 5 s 219.535%* 7.569
Grain yield.plant G5 S 4l 3 Shas 56.957** 3.278
ns: Not significant I3 e e NS

**: Significant at 1% probability level
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Table 4. Mean comparison of plant characteristics of white bean genotypes clusters

Plant characteristics 2 clis

doys G 59, G 59, G 59, M sl @l slws e b 03 5 S Gl 5 Shes

OLb o Ok o yasLs AU 0 AN 0 Sty A PPN S s Pod 655 655
e Emergence Emergence Days to 50%  Daysto 50%  Daysto 90%  No. of pods. No. of seeds. length Biomass Grain yield
cluster (%) index flowering podding maturity plant™! pod™! (cm) (g.plant™h) (g.plant™h)

1 89.2a 856.1a 50.6 a 55.0a 924a 72a 39b 8.7b 2330 145a

2 879a 846.4 a 56.8b 63.2b 105.6 b 7.4 a 42a 94a 25.8a 14.0a

3 83.2b 778.5b 50.8 a 55.1a 91.8a 58b 3.6¢ 8.7b 17.6 ¢ 10.8b

ok 87.2 832.8 52.27 57.22 95.8 6.9 39 8.9 22.5 13.4

Mean

Jj)l.xjé)\:d'.uc;}wM)A&Jms-lckﬁ);ogslzdlul:H\;g-Q}AJ‘TwL«\j{gMdfj.:.i.ng;}f&l)\:‘\f&uaiil:»opﬁ):

Means in each column fallowed by similar letter(s) are not significantly different at 1% probability level, using Duncan’s Multiple Range Test

Y A4
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Table 5. Eigen values, variation explained (%) and cumulative variance (%) of the principal components

based on correlation matrix of phenologic - agronomic characteristics in 45 white bean genotypes

ad) 5o o jlads ok g yldde ool Ay oS bl Ao s
Number of component  Eigen value  Variance explained (%)  Cumulative variance (%)
1 5.063 46.031 46.031
2 2.301 20.918 66.949
3 1.687 15.338 82.286
4 0.578 5.251 87.538
5 0.544 4.949 92.487
6 0.277 2.517 95.003
7 0.245 2.23 97.233
8 0.131 1.188 98.422
9 0.113 1.027 99.449
10 0.441 0.441 99.890
11 0.012 0.11 100.000

ot Lo o) ST 3F0 5o oLl 2550 Dlho 4 g e Ul ool Al g0 a i o b 05 Sl 57 s

Table 6. Eigen vectors and coefficients of determination of the first three principal components related to the

studied traits in 45 white bean genotypes

@i s Dlio 6l LOT (i 18 5 e ol slaadl s
Important principal components and their coefficients of determination for the
evaluated traits

Jsl adl 3o pso 4z po adse
First Second Third
Plant characteristics A8 Sl component r component r component r
Emergence (%) OLd jew Lo 0.333 0.749 0.228 0.346 -0.284 0.369
Emergence index R 0.337 0.758 0.151 0.229 -0.288 0.374
Days to 50% flowering AU 6 5, 0.221 0.497 -0.548 0.831 0.041 0.053
Days to 50% podding AN b S, 0.249 0.56 -0.526 0.798 0.102 0.132
Days to maturity S ey 740G 3, 0.246 0.554 -0.077 0.117 0.476 0.618
No. ofpods.plant'1 G g 53 SME sl 0.377 0.848 -0.058 0.088 -0.293 0.381
No. of seeds.pod™’! CME s &l sldes 0.35 0.788 -0.103 0.156 0.013 0.017
100-seed weight 4l o 0 0.098 0.221 0.503 0.763 0.362 0.47
Pod length e J b 0.215 0.484 0.073 0.111 0.585 0.76
Biomass,plant'1 G S5 03 5 0.398 0.896 0.148 0.225 0.108 0.14
Grain yield.plant G5 S ails > Sles 0.354 0.797 0.221 0.335 0.164 0.231
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Fig. 2. Biplot of the first and second principal components (A= first cluster; o= second cluster; o = third cluster)
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Fig. 3. Biplot of the first and third principal components (A= first cluster; o= second cluster; o = third cluster)
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Fig. 4. Biplot of the second and third principal components (A= first cluster; o= second cluster; o = third cluster)
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Evaluation of white bean lines based on phenological and agronomic traits

using multivariate statistical methods
Shafiee-Koyej, F." and J. Saba’

ABSTRACT

Shafiee-Koyej, F. and J. Saba. 2013. Evaluation of white bean lines based on phenological and agronomic traits using

multivariate statistical methods. Iranian Journal of Crop Sciences. 14(4): 383-394. (In Persian).

For evaluation and grouping of 45 genotypes of white bean using different phenological and agronomic traits
as; emergence (%), emergence index, days to 50% flowering, days to 50% podding, days to 90% maturity,
number of pods.plant”, number of seeds.pod”, 100 seed weight, pod length, biomass per plant and grain yield
per plant, a field experiment was conducted in randomized complete block design with three replications in
2009. Genotypes were divided into three groups by cluster analysis based on phenological and agronomic traits.
The groups were: early maturing with high yield and yield components, late maturing with high yield and yield
components, and early maturing with low yield and yield components. In principal component analysis, the first
three principal components explained 82.29% of the total variance. Grouping genotypes using biplots showed a
high agreement with the results of cluster analysis. In general, early maturing white bean genotypes in the first
cluster that had highest grain yield were identified as superior lines for further evaluation as well as also to be

used in white bean breeding programs.

Keywords: Cluster analysis, Phenological-agronomic traits, Principal component analysis and White bean.
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