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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 By eblany ekt Bopblenseles  pVesled  (Bypblensesled
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

Lwoy30 U 55, (Benech Arnold et al., 1991)
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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

oy S sluws faY 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 10,5 &K 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 el

Plant characteristics A8 Sliv Between groups variance  Within groups variance
Emergence (%) Ol o Ao 3 141.991** 11.14
Emergence index OAS jow et la 24440.71** 2464.165
Days to 50% flowering AU 6 5, 166.143** 8.942
Days to 50% podding A TD b g, 293.853** 9.286
Days to maturity S,y b 5, 794.667%* 29.125
No. of pods.plant S 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 s 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 A Slis
Ao ys YY) YY) YY) e sldas &l slaw M Jgb 03§l 4l 5 Slas
RXVN Ol o o ls AU o A3 T S ey A S SN s Pod &y S &y S
05,5 Emergence Emergence Daysto 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™) (g.plant™)
1 89.2a 856.1a 50.6 a 55.0a 924 a 7.2a 39b 8.7b 233Db 145a
2 879 a 846.4 a 56.8b 63.2b 105.6 b T4a 42a 94a 258 a 14.0a
3 83.2Db 778.5b 50.8a 55.1a 91.8a 58D 3.6¢c 8.7b 17.6 ¢ 10.8 b
o 87.2 832.8 52.27 57.22 95.8 6.9 3.9 8.9 22.5 13.4
Mean

I (g ls g sl M}Jdild\a}|c|e.~)a Gl (glaials A O gn 3T ol izt 657 2ie o5 (515 457 o8 Kle O g o
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) 3o o jlads ok g yldde ool Ay o5 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

Ao Lo CS 550 5o oLl a0 Dlho s b g e Il ool all ga i 5055 bl P Jsr

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

studied traits in 45 white bean genotypes

) s Slis 6l BOT (i 12 5 e ol slaadl s
Important principal components and their coefficients of determination for the
evaluated traits

Jsl adlge pso 4z po adse
First Second Third
Plant characteristics A8 Sl component r component r component r
Emergence (%) O e ls > 0.333 0.749 0.228 0.346 -0.284 0.369
Emergence index Okl G sl 0.337 0.758 0.151 0.229 -0.288 0.374
Days to 50% flowering AUSD G 5y 0.221 0.497 -0.548 0.831 0.041 0.053
Days to 50% podding A NE 0 b S, 0.249 0.56 -0.526 0.798 0.102 0.132
Days to maturity S e, 1S 3, 0.246 0.554 -0.077 0.117 0.476 0.618
No. ofpods.plant'1 B 55 OO sl 0.377 0.848 -0.058 0.088 -0.293 0.381
No. of seeds.pod™’! e s &l sl 0.35 0.788 -0.103 0.156 0.013 0.017
100-seed weight 4l Lo 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 ST 03 5 0.398 0.896 0.148 0.225 0.108 0.14
Grain yield.plant $ 5 S ails > Sles 0.354 0.797 0.221 0.335 0.164 0.231

LAL;)_:fdf)}J S emlie cplly OBl ioean

6|ﬁu*§jjdﬁa‘)&4{cmb&‘}ll{>)§lw

Ll g lell 9o C)Lé\ rG)\Q&L_aw:UMwLS»}&l{j)\

Y.


www.SID.ir

-
/// 4/]
120000 - 12
e 21,
- ar
- R L
P C90 - .
a0 07 s kY
¥ Aa s w2
3 Aoy t‘r”//ﬁ-ﬁ.ﬂ o /
7
3 1eoom @;’.‘&//7’ 2 3 /
- W
< < 2 ‘3"23?\ /“.; 7 4
o e st 4 o -
1§ S Sl ) . Ve
f o B0 auﬁ n & P
¢ T ™16 -
2 4 2/ "o
Y PN o~
20,010 / 0 Vi
g
X r
e
#
( ~
kS -
-
g -
6000
T T T T
325000 3BO0N 30N 400020 423000

Hy oy e siie

(C}wo}; :Ogrjboj;:Dcdj‘o}jf:A)C}J\{d)l&lﬂ\ﬂjﬁé@j))bﬁ—" Jg‘&

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)

Y4y


www.SID.ir

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

References oolatul 390 b

Balkaya, A. and A. Ergun. 2008. Diversity and use of pinto bean (Phaseolus vulgaris) populations from
Samsun, Turkey. New Zealand J. Crop Hort. Sci. 36: 189 — 197.

Benech Arnold, R., R. M. Ferner and P. Edwards. 1991. Change in germinability, ABA content and ABA
embryonic sensitivity in developing seed of Sorghum bicolor L. Moench induced by water stress during grain
filling. New Phytologist. 118: 339-347.

Bozoglu, H., O. Sozen. 2007. Some agronomic properties of the local population of common bean (Phaseolus
vulgaris L.) of Artvin Province. Turk. J. Agric. Forest. 31: 327-334.

Daffertshofer, A., C. J. C. Lamoth, O. G. Meijer and P. J. Beek. 2004. PCA in studying coordination and
variability: a tutorial. Clinical Biomechanics. 19: 415-428.

Darghahi, H. R., Sh. Vaezi, M. Omidi and M. J. Aghaei. 2008. An evaluation of the diversity in
morphological traits and identification of the relationships between traits in white common bean genotypes
collected in National Plant Gene Bank of Iran. Iran. J. Field Crops Sci. 39(1): 155-162. (In Persian with
English abstract).

Ebrahimi, M., M. R. Bihamta, A. Hoseinzade, F. Khial Parast and M. Golbashy. 2010a. Evaluation of yield
and yield components and some agronomic traits of white bean (Phaseolus vulgaris L.) genotypes under
Karaj climate. Agroecol. 2(1): 129-135. (In Persian with English abstract).

Ebrahimi, M., M. R. Bihamta, A. Hoseinzade, F. Khial Parast and M. Golbashy. 2010b. Study on response
of some white varieties of common bean to limited irrigation. Iran. J. Field Crops Res. 8(2): 347-358. (In
Persian with English abstract).

Egli, D. B. 1998. Seed biology and the yield of grain crops. CAB International, Wallingford, UK.

Ghassemi—Golezani, K. 1992. Effects of seed quality on cereal yields. PhD Thesis, University of Reading, UK.

Patrick, J. W. and F. L. Stoddard. 2010. Physiology of flowering and grain filling in faba bean. Field Crops
Res. 115: 234-242.

Rahnamaie Tak, A., Sh. Vaezi, J. Mozafari and A. Shahnejat Bushehry. 2007. Study on correlation and path
analysis for seed yield and its dependent traits in red bean (Phaseolus vulgaris L.). Pajouhesh and Sazandegi.
76: 80-88. (In Persian with English abstract).

Rosales- Sernaa, R., J. Kohashi- Shibataa, J. A. Acosta- Gallegosb, C. Trejo- Lopez, J. Ortiz-Cereceresc
and J. D. Kelly. 2004. Biomass distribution, maturity acceleration and yield in drought- stressed common
bean cultivars. Field Crops Res. 85: 203-211.

Salehi, M., M. Tajik and A. G. Ebadi, 2008. The study of relationship between different traits in common bean
(Phaseolus vulgaris L.) with multivariate statistical methods. American-Eurasian J. Agric. Environ. Sci.
36(6): 806-809.

Silva, M. P. D., A. T. D. A. Junior, R. Rodrigues, M. G. Pereira and A. P. Viana, 2004. Genetic control on

vay


www.SID.ir

----- L TICI R RS

morphoagronomic traits in snap bean. J. Brazil. Arch. Biol. Technol. 47: 855-862.

Soghani, M., Sh. Vaezi and S. H. Sabaghpour. 2010. Evaluation of morpho-physiological characteristics, grain
yield and its components in common bean genotypes (Phaseolus vulgaris L.). Iran. J. Crop Sci. 12 (4) 436-
451. (In Persian with English abstract).

Stoilova, T., G. Pereira, M. M. T. D. Sousa and V. Carnida. 2005. Diversity in common bean landraces
(Phaseoluse vulgaris L.) from Bulgaria and Portugal. J. Central Europ. Agric. 6: 443-448.

Ward Junior, J. H. 1963. Hierarchical grouping to optimize an objective function. J. Am. Statistic. Assoc. 58:

236-244.

Yar


www.SID.ir

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

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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