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

multivariate statistical methods

o P 5 o 5 k3
S

=103 pode dlomo o juine Lo (o LT Sla Sy Sleslizal b ol)) 5 (S5a0s3 Dlho ol i Lid by LU AT Lo 9.90 (e il
FAY-YAL ()16 .0 !

A28 0+ L5 595 0l (AL (O o 38 Olao poll 2 des Lagl 085 9 (Y £0 (2095 9 (2L Hataie 4
Job 18 v 039 (W INL 53 1D BuxT (AT g 3O BUS S ( Ty Mo 33 e U 595 (( BIINE W0 330+ U 9y ( DA
38 31 5 dew b B0l ol (S gl b B 53 VAN Jlo 38 il 3T (5 9T 4518 3 ;Khoss § 45 9T 0395 Sy ) W3ME
Logd SLBC w95 (103 9 <0509 Dlao (Slus y (Sldbgs 4 326 . (ol Oloxi 3 oIS (6359Les” ouslils  lanios de )30
Sl>190, o L w3893 9 YL 8, Shos (SI32190os b wypd Vb o Klos (Sl>l 9o, Klos b w3395 095 4w 0 1)
dozrod 1y S5 il 5lg 31 oo yd AY/YR Jol (Lol 4dfdn dw &5 35 Lol (Sdddlae 49 49 355 10 L0905 (Sl cpmly & Clos
E g0 13 Ll g™ 2 HI ol gl b ok Glai (Suw 95 S s1og0d 3 odlitwl b B wigil (Suieg F .8
Sl Laodishl (o y@ Olgie 4 s (Vb 3 os (5132l 9 0 ,Ues (3395 (e 33 4 o bugd J31 09 5 S i
Wd (o bl (6 593 (51 il (W19 DI (picxads 9 ound Z k! BT & oliwd B sty 3

s gl 9 (£10) -0 5998 Olao (STAlgs 4 on (ol (Sdllie 4 4 B 1 suuls” SWolg

L3l gr sl A1 (ol 1S b Ol S g s e ) VAVBNY 1y gl YA /B/N 3 55 b
Olo 3 o8l (3, 5LaS 2 SCiils A ) ol )8 (g gmiils =)

(saba@znu.ac.ir)(ek:S 4515%6) Ol pl LS ol 5 slys pske il e 0l SNy (g5,5LES saisls HLisls —Y

YAY


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.7.4
https://agrobreedjournal.ir/article-1-80-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1391.14.4.7.4 ]

WY Olwe oF o5lad conn )l o Ol (21 p e dlona”

22535 (e s DBl 5 sl S5 el
L s o ) ks Lo i 557 05 (aalesT
(L 05 Slio 8w 8 05 85 4 plonl
Olse am &S5 2 o Shes 5 Cils e Lt
e sl AT 0o Ll d s Dl o e
.(Ebrahimi et al. 2010b) Lk

sl tals Lol glaad jo 4 4 oo 5l Coda
23 Ol s ST Laas b aesls as gazes I s e
.(Daffertshofer et al., 2004) JiL o ol slresls
Ff (Balkaya and Ergun, 2008) 055, 5 LsSL
=105 5 &S5 sm Slio Blod 5115 L Conex
s el (S Slw Ve 5 S Sl )f)
laad 3o 4u 4 o Sleslanwl Ly ol (laesls
Aoy s A gl ol 4l 3o ¥ s a5 5T Lol
Gl L olis s Saa gl 1S Wbl
i 5 yns) Jals Isl el 3o 53 YU (S
dsb Jold oo ol adlgn 55, Shes i b o
Gl s Lo e OO S8 5 SN o e (e
e 09,8 # a0 sl 5 a2l eslinal L L
o) s LT o s oYL § o5 edkias UL S Ll
2 YL (Oal Gla 5l 5§ 55 edias 0L S
AL o L) oDl

Shos S 5 U5l ol e plonil 5 o
S ol i L il sla Y
Sl a5y a5 S (2105 - N5
el 03 55 GTT el slaasl 4 )3 eslial

by 9y 9 3lg0
el b b sudial Y FF G (o
L ol et (e (AL 05 &Sl 3 5 5 50 slres 55
V_s,}wvfai_ow (OLaas) dals o3, e
el 5 $50laS Sladss 55 50 51as () Jgds)
CJ—I’ B s Uy el s Cdl s Ol omb
=105 dlw 53 1SS b dslas JolST glaes

YA¢

400

s Shes i3 Eoel G e 55 5 sV o

it Sl g sy ye
Ly or M5 558 b SlE (s 5 o e
LaaomalS Oas s (Yt s 4 Sl g
T S PR | oS sl el
::J_?o_au_]a.?u‘b“lj_ij\wja_ub):
Lo d asils 5 —Shee .(Ghassemi- Golezani, 1992)

38 o o5 il s s eps Jsb St Lo
3l & Cubis 3le (Rosales- Serna et al., 2004)
E55 5 el dame Lol b 4 58l Sy,
S s 4 e (S35l g st b 51 gy AUE
3l 5 5l JB 0T Cdls 5 s o5 g0
55> .(Patrick and Stoddard, 2010) 535 » Sis
03 ls 5 e sluws (A e LSA.Uf Lo,
oS end 43 5 OME Sl 9 AS 0 ek | 4 g
{(Egli, 1998) wsb o 4l ol 3 Shes
okl i,y Dsle lyls aS glacss)
o3l e Bl o i 4T gy adly 9 LS sluw
IS ol a5 500 Dl Ol gl
(o o llaals Bl 3 5 s 55 ol 15
5 ()l a3 ¥ 1 5) YU el > 4 s
O S5 5 alE o e by b
aSls Ao O (Stoilova et al., 2005) LS o Sl
s 3, Shes 1 (gols gme 5 St S48 Sl thoo
Bozoglu ) il o i Df/v CAP/Y o s atils
sldss (oMe s asls sluss 0 .(and Zosen, 2007
Sion 413 5 Shoe b M J b 5 6 53 M
Salehi ef al., ) Sl olls iyl 58 (5 )ls sne 5 e
% (Soghani et al. 2010) o1 LSen 5 S 5 (2008
s0Laas o8y 53 Lol pen 1) dd Ly Rkl Y
37 Ses (S5 52 5 5 30 Do el S
@YU g5 5 03ls 55 o5l a)se OT sl 5 4l

Q—i‘J—f}“\-;3}*5°Mu“kglt{})‘5)}‘c5u@y&ﬁ‘)


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.7.4
https://agrobreedjournal.ir/article-1-80-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1391.14.4.7.4 ]

----- L TICIR S

L) )50 i o) (lapV 059 0 led =) gt

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
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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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