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Abstract 

The germplasm characterization and evaluation are important for the breeding program in 
agro-ecological system, for establishing the dwarf bean genotypes variability, regarding new bean 
cultivars with a good performance in yield in Romania’s climatic conditions. The biological material 
was represented by 4 dwarf bean genotypes (Phaseolus vulgaris L.). A significant genetic variability 
has been found between dwarf bean genotypes, for all indicators which have been analyzed. The 
relationships between morphological and agronomical traits associated with bean lines yield index 
from the collection have been characterized using the regression analysis. Dwarf bean genotypes have 
been identified with a good yield index. 
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1. Introduction 

The key to successful utilization of variability requires that the breeder may have a clear 
concept of what he is trying to introduce and why (SCHOONHOVEN, [29]). A uniform 
objective of all bean breeding programs is to develop genotypes with high yield and good 
agronomic traits (BRICK & GRAFTON, [5]; GELIN & al., [12]). 

Seed yield is affected by genotype and environmental factors because it is a quantitative 
character. Therefore, seed yield has a low heritability. Using as selection criteria of characters 
relationship with seed yield increases the success of selection in plant breeding (BERHE & 
al., [4]). The variability and interrelationship of characters between productivity and its 
components have been examined in bean (AKHSHI & al., [3]; MEBRAHTU & al., [18]; 
ONDER & BABAOGLU, [9]; PEKSEN & GULUMSER, [25]; KARASU & OZ, [17]; 
SADEGHI & al., [26]; GOLPARVAR, [13]; GOLPARVAR, [14]; COKKIZGIN & al., [11]). 
Many studies have shown that number of pods per plant, number of seeds per pod, seed yield 
per plant and number of pods per plant had a positive association with seed yield per hectare 
(ONDER &OZHAYNAK, [23]; BOZOGLU & GULUMSER, [9]; HELVACIOGLU & 
SEHIRALI, [15]; YORGANCILAR & al., [30]; PEKSEN & GULUMSER, [25]). 
SARAFI[27]showed that selection was effective in increasing the number of pods/plant with 
no simultaneous change in the levels of the other yield components and COYNE[6] 
recommended this trait for selection for yields weight (DAWO & al., [7]). 

WHITE and GONZALEN [31] and SINGH & al. [28] reported that seed yield was 
positively associated with seed size. 
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Researches focused on common bean have shown that differences in plant architectural 
traits affect yield. Branching patterns, pod distribution among branches and nodes, node 
numbers and distributions and main stem internode lengths have all been shown to affect seed 
yield in bean (NELSON & al., [19]; ADAMS, [2]; NIENHUIS &SINGH, [21], [22]; 
DEMOURA &FOSTER, [8], ACQUAAH & al., [1]). Yield was positively correlated with 
pods/m2, seeds/pod and all architectural traits except branches/plant (NIENHUIS & SINGH, 
[20]). 

This study has been conducted to characterize relationships among some important 
morpho-agronomical characters associated with seed yield at several genotypes on dwarf 
beans. 

 
2. Materials and methods 

The study has been conducted at Vegetable Research and Development Station, under 
the normal testing conditions of2014. The biological material was represented by 4 dwarf 
bean lines collected from Romania and other countriesfor the germplasm collection of the 
Physiology, Agro-chemistry and Organic Crops Laboratory. The biological material has been 
grown in opened field on the ecological polygon, according to the crop technology in the 
agro-ecological system which was recommended by the scientific papers. Biometrical and 
morphological determinations of the plants, pods and beans have been performed according to 
the C.P.V.O. protocol, being prepared for measurementsthe standard papers.This study 
presents the variability of the main plant, pod and bean traits of the selected genotypes. 

3 plants from each line were used for the measurements. Plant determinations have been 
made using the roulette, ruler and calipers, while for pods and beans have been made using 
the calipers, electronic balance (Kern) and analytical balance (Partner WAS220/X). The data 
have been analyzed using ANOVA statistical analysis Excel. The paper presents the results 
obtained for the characterization of the collection in terms of fruit and plant biometrical 
indicators. The coefficients’ correlation has been established that it has allowed the 
comparison of the variation for the dataset and regression coefficients. The database has been 
established into electronic system. 

 
3. Results and discussions 

The data have been analyzed by the statistical program Data Analysis from Microsoft 
Office – Excel. 
 
a. Biometrical determinations on bean plants 
For the main branches number index, ANOVA test has shown the significant effect of dwarf 
bean genotypes and that is why, therefore, these differences between genotypes were analyzed 
(Table 1). 
 
b. Biometrical determinations on bean fructifications 
For the pods length (Table 2), pods width index (Table 3), beans number per pod index (Table 
4), pods number per plant index (Table 5) and beans weight index (Table 6), ANOVA test has 
shown the significant effect of dwarf bean genotypes and that is why, therefore, these 
differences between genotypes were analyzed. 
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a. Biometrical determinations on bean plants 

Table 1. ANOVA for main branches number index 
 

ANOVA 
 DF MS F P-value F crit 

Genotypes 3 1.56 9.3 0.005 4.07

Errors 8 0.17    

Total 11     

 

b. Biometrical determinations on bean fructifications 
 Table 2. ANOVA for pods length index                 Table 3. ANOVA for pods width index 

 
Table 4. ANOVA for beans number per pod index                                  Table 5. ANOVA for pods number per plant index 

  
Table 6. ANOVA for beans weight index 

ANOVA 
     

 DF MS F P-value F crit 

Genotypes 3 30.04 18.17 0.001 4.07

Errors 8 1.65    

Total 11     

F values (bold) are significant at P≤0.05 
 

Table 1. ANOVA for main branches number index; Table 2. ANOVA for pods length index; Table 3. ANOVA 
for pods width index; Table 4. ANOVA for beans number per pod index; Table 5. ANOVA for pods number 

per plant index; Table 6. ANOVA for beans weight index. 
 

The line L10P has developed the highest main branches number and it has had a small 
pod length with a large diameter (Figure 1). Thus, L10P has branched very well, but this 
indicator has no implications for the yield index, beans weight index being very low (Figure 
6). The genotype L14P has had an opposite reaction toward L10P. It has developed a large 
number of branches, its pods are moderate in length and width, but with a very good yield 
index (Figure 4, Figure 5, Figure 6). The line L12P, although that it has developed a small 
main branches number, its pods being very long (Figure 2), with the smallest diameter (Figure 
3), has had a large beans number per pod, its plants have made the lowest number of fruits, its 
beans have had a low weight with a low yield index. L2P has had a large pods number index, 
its beans number per pod has been low, but with a very good beans weight index. This 
analysis has indicated that the main branches number developed by a plant under normal 
testing conditions has had no influence to the yield index of dwarf bean genotypes, 
respectively beans weight. 

ANOVA      

 DF MS F P-value F crit 

Genotypes 3 276.88 8.51 0.007 4.07

Errors 8 32.51    

Total 11    

ANOVA 

     

 DF MS F P-value F crit 

Genotypes 3 7.22 11.50 0.003 4.07

Errors 8 0.62    

Total 11     

ANOVA 
     

 DF MS F P-value F crit 

Genotypes 3 0.158942 55.12 1.09E-05 4.07

Errors 8 0.002883    

Total 11     

ANOVA 
     

 DF MS F P-value F crit 

Genotypes 3 363.92 7.08 0.012 4.07

Errors 8 51.37    

Total 11    
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                                             Figure 1. Classification of genotypes average         Figure 2. Classification of genotypesaverage 

                                 for main branches number index                              for pods length index 

 

                     
                                             Figure 3. Classification of genotypes average          Figure 4. Classification of genotypes average 

                                           for pods width index                      for beans number per pod index  
Figure 1. Classification of genotypes average for main branches numberindex; Figure 2. Classification of 

genotypes average for pods length index; Figure 3. Classification of genotypes average for pods width index; 
Figure 4. Classification of genotypes average for beans number per pod index.  

           
Figure 5. Classification of genotypes average   Figure 6. Classification of genotypes average 

                                   for pods number per plant index                        for beans weight index 
 

Figure 5. Classification of genotypes average for pods number per plant index; Figure 6. Classification of 
genotypes average for beans weight index. 

 
Relationship between indicators analyzed at biometrical determinations on dwarf beans 

Correlation studies, using factor analysis and path analysis as multivariate statistical 
methods, provide the possibility to recognize the most important effective characters on grain 
yield as well as the hidden factors causing correlation between characters (JOHNSON 
&WICHERN, [16]). CAKMAKCI & al. [10] found significant positive correlation 
coefficients between seed yield and biologic yield of common vetch, harvest index and pod 
numbers. 
 



The study of some morphological characters associated with yieldonorganic dwarf beans 
 

Romanian Biotechnological Letters, Vol. 22, No. 4, 2017  12719

 
 

Table 7.Correlation between indicators analyzed on dwarf beans;Figure 7.Relationship between beans number 
per pod indicator and main branches number indicator on dwarf bean plants;Figure 8.Relationship between pods 

number per plant indicator and beans weight per pod indicator on dwarf bean plants. 
 

The analysis realized for the dwarf beans collection in 2014 has been indicated that 
between the beans number per pod index and main branches number index, a significant 
negative correlation (r = -0.946 *) has been found (Figure 7), which has shown that the 
genotypes having a large main branches number, have had a small beans number per pod 
index, and vice versa, but without directly implications to beans weight index.Thus, L10P and 
L14P plants have had a large main branches number index, both lines hovering above the 
regression line, with a small beans number per pod index. L14P line has stood out in addition 
to the yield index and bean weight index. L2P line has had a moderate main number of 
branches index, with a small beans number per pod index. The line L12P, although that it has 
had the largest beans number per pod index, its beans weight index has been the lowest. 

Yield indicators, respectively pod number per plant and bean weight indexes, have been 
significant positively correlated (r=0.967*) (Figure 8). Thus, for the breeding program in 
agro-ecological system, under normal testing conditions of 2014, 2 lines have had a very good 
yield index: L2P and L14P. L12P has been the genotype which has had the lowest 
performance for both yield indicators. 
 
4. Conclusions 

Significant differences among genotypes have been found for all analyzed indicators. 
Thus, from results conducted to the trial, for the breeding program in agro-ecological system, 
two dwarf bean lines have had the best values for yield index: L14P and L2P. The plant 
architecture connected to main branches number index hashad no influence to the yield index 
of dwarf bean genotypes, respectively beans weight. 
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The dwarf bean genotype L14 has become the “CLARISA” cultivar, approved by the 
State Institute for Variety Testing and Registration, Bucharest, in 2014. 
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