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Abstract: The common bean (Phaseolus vulgaris L.) is one of the leading pulse crops 

in Albania. Agronomists and breeders exploit genetic variability to select for desirable 

traits for its improvement. However, the potential usefulness of accession in a 

population in any ecozone can only be estimated if its traits have been characterized. A 

morphological-agronomic characterization of 30 accessions was carried at Genetic 

Resources (Gene Bank) experimental field of Tirana. In this study are presented the 

results obtained on evaluation of 11 traits based on IPGRI “Descriptors list for 

Phaseolus vulgaris” used in Gene Banks as; seed length, seed width, seed height, 

weight of 100 seeds, seed coat primary colour, seed coat secondary colour, seed coat 

pattern, veins presence, hilium colour, seed shape-crosscut, seed shape-longitudinal cut. 

Strong positive relations are observed among weight of 100 seeds and seed length (r 

=0.83). A cluster dendogram was developed to determine the diversity richness based 

on quantitative traits. The accessions were grouped into 7 clusters depending on their 

similarity of the traits considered. AGB1341 and AGB1317 are the nearest neighbor 

with the lowest divergence levels. These 30 accessions with their data on 

characterization have been conserved at Gene Bank for posterity and research use. 

Keywords: Phaseolus vulgaris, characterization, descriptors, diversity. 
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INTRODUCTION 

Common bean denominates an undetermined number of species of the genus Phaseolus, tribe 

Phaseoleae, family Fabaceae (Leguminosae), subfamily Faboidea
1
. Among them, Phaseolus vulgaris (L.) 

is the most important staple food crop in several countries, providing significant amounts of protein, 

fibers, minerals and vitamins
2 

. Improvement of food crops lies squarely on the extent of the genomic 

diversity in the quantitative and qualitative traits
3
. Agronomists and breeders select for 

morphological traits best suited in a particular region to arrive at high yielding, early maturing 

drought and disease resistant varieties in a population of the crops
4
. Elite varieties at times break 

down resulting to poor performance. Thus, researchers reselect from poor performing accessions to 

build other high performing lines
5
. However, the poor performing accessions should be conserved. 

 Common bean is presumed as one of the basic component of Albanian feed, mostly in form of grain in 

natura, being considered one of the main sources proteins for people with low incomes. In our 

country, common bean landraces still represent important genetic resources used directly by farmers. 

Actually over 90% of bean cultivation area is cultivated with native bean landrace 
6
. Germplasm 

banks are places where samples of genotypes, improved varieties, landraces, wild species and species 

related to a determined species of interest (generically denominated accessions) are stored under 

adequate conditions
7
. The Albanian Gene Bank (Genetic Resources Centre), part of the University of 

Agriculture, holds approximately 2700 accessions, Phaseolus vulgaris representing 7 % of total 

accessions. The characterization of accessions allows quantification and structuring of the genetic 

variability in the germplasm which is highly important for improvement programs and for the 

conservation and preservation of genetic diversity. To characterize a germplasm basically means to 

identify and describe differences between the accessions
8
. Multivariate techniques such as Euclidean 

distance and clustering analyses techniques such as single linkage allow the identification of duplicates.  

These analyses are generally carried out using agro morphological (phenotypic) data to produce 

dissimilarity matrixes for the accessions, which are subsequently used for cluster analyses in order to 

identify and group the accessions by their similarity. However, Tatieni et al.
9 

argue that the phenotypic 

traits traditionally used for the characterization and estimation of genetic divergence may be of limited 

importance because they are generally influenced by the environment and the developmental stage of 

the plant.Singh et al.
10 

suggest that agro morphological, biochemical and molecular data should be 

combined for diversity studies since this combination offers complementary results. The objectives of 

this study were to characterize and study diversity among 30 bean germplasm, and to evaluate the 

interrelations among descriptors used in the characterization process. 

MATERIAL AND METHOD 

The experiment was conducted under open field conditions at the Experimental Didactics Economy of 

Agricultural University of Tirana (latitude 41⁰19’39”N, longitude 19⁰49’08”E; average altitude 89m). 

Thirty common bean gene bank accessions obtained from Genetic Resources Center, part of 

Agricultural University of Tirana, where object of sowing (randomized complete block design) that 

took place during 2009-2010. The qualitative and quantitative characters were observed following 

“Descriptors List for Bean” IPGRI
11

. The qualitative characters as seed coat primary and secondary 

color, seed vein, seed shape crosscut, seed shape longitudinal cut, hilium color and seed coat 
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pattern were scored based on visual evaluation, while the quantitative traits( seed length, width, 

height, weight of 100 seeds and total seed accessions weight) were counted, measured using metric 

rulers and weighed using weighing balance. 

RESULT AND DISCUSSION 

Bean germplasm presented a variation for different quantitative traits, as it’s seen in Table 1, from 11% 

for seed height trait, to 24% and 42 % for accessions weight. Results obtained in our study for seed length 

trait are higher from those reported in other studies on native Phaseolus vulgaris germplasm 
12, 13. 

Results for the same trait are similar with those reported form previous study
14 

on 20 common bean 

accessions (12.5mm, CV 16.2%). Regarding seed height results are similar with those reported from 

Bode et al. 2011 (±7.2mm) and slightly higher from those reported from Bode et al. 2013 (±6.9 mm). 

Table 1: Morphological traits measured in 30 common bean accessions  

Trait Range Mean F static Cv 

Seed length 8.9 - 14.6 mm 12.19697 <0.001 12% 
Seed width 2.5 – 5 mm 3.409091 <0.001 18% 

Seed height 5.4 - 9.2 mm 7.348485 <0.001 11% 

Weight 100 seeds 18.8 - 52.6 g 34.26576 <0.001 24% 

Tot. acces. weight 114.31 - 525.54g 287.6673 <0.001 42% 

Regarding results obtained in our study for seed weight trait, we found an average of ± 34.26 g, this 

results are lower from those reported in study as Bode et al. 
12 

(±42.51g) and Bode et al
.14 

(38.5g) and 

those of Sofi et al.
15 

(± 40.6 g ) for the same trait. Our results are higher of those reported from 

Stoilova et al.
16 

(±12.5g). Result for seed width trait are similar with those published from Elezi et al.
13 

(±3.3mm) but lower from those of Bode et al. 2013 (±4.1mm). Based on correlation analyzes (Pearson 

coefficient), quantitative traits are positively related with each other (Table 2),  strong positive relations 

are observed among weight of 100 seeds and two other traits; seed length (r =0.83) and seed height (r 

=0.79). Same results are found in Bode et al. 
14 

for the same trait. In this study the highest values of 

correlation coefficient are recorded for weight mass of 100 seeds trait which is very strongly related with 

seed length at the level r=0.85, followed by that with seed height (r=0.78) 
14

. 

Table 2: Genotypic correlation coefficient (Pearson) among quantitative traits 

 Seed length Seed width Seed height Weight 

Seed length 1    
Seed width 0.2899196 1   
Seed height 0.7520916 0.2127886 1  
Weight 0.8320114 0.4456067 0.7981194 1 

Results in literature suggest that 10 to 20 descriptors should be considered for the characterization of 

common bean germplasm banks because the use of higher numbers is costly and adds little in the 

analysis. However it should be remembered that the most informative and variable descriptors are not 

always the same for all the accessions in a germplasm bank
8
.  
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We observed that our 30 bean accessions were grouped in 7 clusters (Figure1) with significative 

differences of traits. Each cluster comprised of 1, 6, 1,7,7,1, and 7 accessions respectively (Figure 1, 

Table 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Single linkage dendrogram based on four quantitative traits for 30 bean accessions 

There was significant diversity between clusters of the accessions in our study (Table 3). Accessions 

within a cluster had some level of similarity of the traits while other clusters had unique differences 

(Table 3). Length seed trait range from 8.9mm (AGB 1327) to 14.6 mm (AGB 1330, Table2). Regarding 

height trait accessions varied from 5.4-8.7mm meanwhile for 100 of seed weight trait we observed a 

variation from 18.8-49.2g. Accession AGB 1329 of Cluster 1 (Table 3) presents significant differences 

from the others in higher values of traits as seed width and weight. Within the same cluster (cluster 2) 

AGB 1330 presented higher values in seed length (14.6 mm) meanwhile AGB 1334 with the higher 

values in height trait (8.7 mm).  

 Nearest neighbour 

Euclidean 

AGB1329 
AGB1326 
AGB1331 
AGB1339 
AGB1337 
AGB1316 
AGB1333 
AGB1332 
AGB1322 
AGB1323 
AGB1328 
AGB1313 
AGB1314 
AGB1342 
AGB1338 
AGB1340 
AGB1336 
AGB1321 
AGB1335 
AGB1319 
AGB1320 
AGB1315 
AGB1318 
AGB1327 
AGB1325 
AGB1341 
AGB1317 
AGB1334 
AGB1330 
AGB1324 

6 5 4 3 2 1 0 
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In the same cluster we found two accessions with lower dissimilarity for the 4 traits (AGB 1317 and AGB 

1341). Accession AGB 1327 of cluster 3 differs from the others for the lower values in traits (length, 

height and seed weight). 

Table 3: The various cluster groups and the mean performance in various traits  

Bank nr. Seed Length/mm Seed Width/mm Seed Height/mm Weight of 100 

seed/g Cluster 1 

AGB1329 13.5 5 8.4 49.2 

Cluster 2 

AGB1324 12.3 3 7.9 42.55 

AGB1330 14.6 3.6 7.5 43.67 

AGB1334 14 3.8 8.7 43.78 

AGB1317 13.5 3.6 7.9 43.69 

AGB1341 13.2 3.7 8.2 43.35 

AGB1325 12.2 4.2 6.8 42.89 

Mean 13.3 3.65 7.83 43.32 

Cluster 3 

AGB1327 8.9 3.3 5.4 18.8 

Cluster 4 

AGB1318 10.2 2.5 5.8 22.34 

AGB1315 9.8 2.8 5.9 21.61 

AGB1320 11.8 3.2 7.5 26.94 

AGB1319 10.6 2.8 6.4 25.78 

AGB1335 10.5 3.2 7.2 25.68 

AGB1321 11 3.1 6.6 24.68 

AGB1336 10.6 3.6 6.8 25.01 

Mean 10.6 3.02 6.6 24.57 

Cluster 5 

AGB1340 11.4 4.4 6.7 29.64 

AGB1338 10.8 4.4 7 30.06 

AGB1342 11.1 3.8 7 32.37 

AGB1314 11.4 2.8 8.3 31.86 

AGB1313 11.2 2.7 7.5 32.03 

AGB1328 12.1 3.2 7.1 32.14 

AGB1323 11.8 3.1 7.1 31.5 

Mean 11.4 3.48 7.24 31.37 

Cluster 6 

AGB1322 12.6 2.7 8 39.26 

Cluster 7 

AGB1332 14.2 3.6 7.4 37.44 

AGB1333 13.9 3.7 7.4 34.16 

AGB1316 13.9 3.4 7.7 34.6 
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AGB1337 12.6 3.4 7.6 37.26 

AGB1339 12.3 3.6 7.2 35.82 

AGB1331 13.7 2.8 7.7 35.9 

AGB1326 13 3.2 7.5 36.32 

Mean 13.37 3.38 7.5 35.93 

 

 

 
 

Figure 2. Bean germplasm object of our study.  

 

Seeds of 30 Phaseolus vulgaris germplasm, object of this study, presented variability in seed coat pattern 

trait (Figure 3), only AGB 1323 had striped as seed pattern. Eleven bean accessions appeared with weak 

veins in their coat seeds, this trait was absent in 19 other seed accessions.  

Figure 3. Phaseolus vulgaris seed coat pattern 
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Diversity appeared in seed shape crosscut trait, six type of seed shape are present in our 30 common bean 

sample. Major part of the accessions (11) had narrow elliptical seed shape in crosscut, 4 of them roundly 

and only AGB1332 with square to oval shape. Regarding this trait seeds of AGB1341 presented two type 

of shapes in their crosscut, broadly elliptic &roundly.  

Referring qualitative data observed in 30 common bean accessions (Table 4), for seed coat primary color, 

six different colors are observed within the total sample. Eleven accessions presents maroon color, 11 

other accession pure white, 6 whitish, AGB 1320 brown pale to dark and AGB 1325 grey and brownish to 

greenish. 

Variability is encountered in seed coat secondary colour, where 6 accessions presented brown/pale to dark 

colour, AGB 1314 whitish, three of them purple, major part of the accessions had pale cream to buff 

secondary colour, AGB 1325 maroon, AGB 1320 black and one accession AGB 1323 had both brown 

pale to dark and black colours as secondary colour.  

Results of longitudinal seed shape trait, suggest for diversity in 30 bean gene bank germplasm, eleven 

accessions has round to elliptic shape, in 4 of them is observed the presence of two type of shape (roundly 

& round to elliptic), six accessions presented kidney seed shape and only AGB1315 has elliptic seed 

shape. 

Table 4: Qualitative traits measured for 30 accessions beans 

Bank 

nr. 

AGB 

Seed coat 

primary 

colour 

Seed 

Vein 

Seed 

Shape-

Crosscut 

Seed 

shape-

longitud

inal cut 

Hilium 

colour 

Seed coat 

secondary 

colour 

Seed coat 

pattern 

1313 maroon absent 
narrow 

elliptical 

round to 

elliptic 
beige 

brown,  

pale to dark 

rhomboid 

spotted 

1314 pure white weak 
narrow 

elliptical 

round to 

elliptic 
white whitish constant mottled 

1315 maroon absent 
narrow 

elliptical 
elliptic beige 

brown,  

pale to dark 

rhomboid 

spotted 

1316 maroon weak 
broadly 

elliptical 

cylinder 

 
white purple 

striped; broad 

striped 

1317 maroon absent 
broadly 

elliptical 

round to 

elliptic 
white 

brown,  

pale to dark 

striped; broad 

striped 

1318 whitish weak 
narrow 

elliptical 

round to 

elliptic 
white 

pale-cream  

to buff 
constant mottled 

1319 maroon weak 
broadly 

elliptical 
kidney beige 

brown,  

pale to dark 
constant mottled 

1320 
brown; pale 

to dark 
absent elliptical 

round to 

elliptic 
beige black broad striped 

1321 maroon absent elliptical 
round to 

elliptic 
beige 

brown,  

pale to dark 

constant mottled; 

rhomboid 

spotted 

1322 pure white weak 
narrow 

elliptical 
roundly white 

pale-cream  

to buff 
constant mottled 

1323 maroon weak 
narrow 

elliptical 
kidney white 

brown, pale to 

dark;black 
striped 

1324 pure white absent 
narrow 

elliptical 

round to 

elliptic 
white 

pale-cream 

 to buff 
constant mottled 
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1325 

grey; 

brownish to 

greenish 

absent roundly kidney white maroon 
rhomboid 

spotted 

1326 pure white absent 
broadly 

elliptical 

round to 

elliptic 
white 

pale-cream  

to buff 

rhomboid 

spotted 

1327 pure white absent roundly roundly white 
pale-cream to 

buff 

constant mottled; 

rhomboid 

spotted 

1328 whitish weak elliptical kidney white 
pale-cream 

 to buff 

constant mottled; 

rhomboid 

spotted 

1329 maroon weak 
narrow 

elliptical 

roundly; 

round to 

elliptic 

white purple broad striped 

1330 maroon absent 
broadly 

elliptical 
kidney white purple 

striped; broad 

striped 

1331 pure white absent 
narrow 

elliptical 
kidney white 

pale-cream  

to buff 
constant mottled 

1332 maroon absent square-oval 
cylinder 

 
beige 

brown,  

pale to dark 

striped; broad 

striped 

1333 maroon absent roundly 

 

cylinder 

 

white 
purple;brown, 

pale to dark 

striped; broad 

striped 

1334 pure white absent 
narrow 

elliptical 
roundly white 

pale-cream to 

buff 
constant mottled 

1335 pure white absent roundly 

roundly; 

round to 

elliptic 

white 
pale-cream 

 to buff 
constant mottled 

1336 pure white absent roundly 
round to 

elliptic 
white 

pale-cream  

to buff 

constant mottled; 

rhomboid 

spotted 

1337 whitish weak 
broadly 

elliptical 

round to 

elliptic 
white 

pale-cream  

to buff 
constant mottled 

1338 pure white absent roundly roundly white 
pale-cream 

 to buff 
constant mottled 

1339 whitish absent 
narrow 

elliptical 

roundly; 

round to 

elliptic 

white 
pale-cream 

 to buff 
constant mottled 

1340 whitish weak 
broadly 

elliptical 

roundly; 

round to 

elliptic 

white 
pale-cream 

 to buff 

constant mottled; 

rhomboid 

spotted 

1341 whitish weak 

broadly 

elliptic; 

roundly 

roundly white 
pale-cream  

to buff 

constant mottled; 

rhomboid 

spotted 

1342 pure white absent 
broadly 

elliptical 

round to 

elliptic 
white 

pale-cream  

to buff 
constant mottled 

 

CONCLUSION  

Bean germplasm object of the study presented diversity for different quantitative and qualitative 

measured. Regarding quantitative traits the 30 bean accessions presented a variation from11-24%. 

Genotypic correlation analyze suggested that for the same quantitative traits strong positively relation 

existed in our bean germplasm especially among the weight of 100 seeds and seed length (r=0.83). 
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The Euclidean analyze indicated a genetic diversity inside the Phaseolus vulgaris sample object of the 

study where only two accessions (AGB 1341 and AGB 1317) were the nearest neighbor with the 

lowest divergence levels for the morphological traits measured. There is need for further studies to 

evaluate the characterised accessions in different locations to see if similar observations will be 

observed. 
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