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Abstract         Pods number/plant is an important element of productivity, for 
common bean cultivated for grains and pods. The purpose of the study was to 
evaluate the variability for some characters components of production 
capacity at the local germplasm of dwarf garden bean, to find possible 
genitors, to be used in breeding programs. Variability in the number of pods 
per plant is high. The experimental years means ranging from 3.03 pods in 
Faget landrace and 9.31 pods/plant in Joia Mare 2  landrace. Comparison of 
variants with Maxidor variety show that only one landrace was superior to its 
with a very significant positive difference, namely Joia Mare 1 landrace. The 
Bobis Nano variety shows a positive significant difference. The vast majority 
of the landraces were below the control. The interpopulation variability on 
experimental years meana was reduced for all variants. Experimental years 
conditions also influenced the number of pods per plant, as has been 
observed that to the biological potential of plants, the recorded values were 
modest in all years, considering the very high temperatures and lack of 
precipitation during experimental period. 

Key words 
 
variability, common bean, 
landraces, pods 
number/plant 

 
 

Pods number/plant is an important element of 

productivity, for common bean cultivated for grains 

and pods. Although plants have a greater fructification 

capacity, bear in mind that high temperatures affect the 

fertilization process and pods formation. Many flowers 

aren’t fertilized, and even after fertilization, the bean 

plant loose many pods after the flowers shaking. 

Although the number of flowers per plant is 

very high, not all flowers are forming pods. The 

percentage of fertile pods depends on weather 

conditions. In dry weather a large number of flowers 

bloom shake before (5, 6). 

An extremely valuable germplasm for 

breeding is the large number of landraces maintained in 

all areas of the country. Such forms are particularly in 

hill and mountain areas. Most of the landraces are for 

pods, and the forms for grain are mainly grown 

intercropping in maize. In Banat and Transylvania, the 

bean grown intercropping in maize includes ascent 

forms, while in southern Romania, dwarf forms. 

In Moldova, intercropping is less practiced. 

Selection applied over time led to the homogenization 

of these landraces and highlight some valuable 

features. These forms can be used to improve 

morphological traits involved in the development of 

yield capacity or diseases resistance. (8, 9) 

As in other crops, in bean yield potential is 

achieved through the interaction of genotype with 

environmental conditions, through such physiological 

processes throughout the growing season. Most 

researchers argue that productivity is dependent on 

photosynthetic efficiency, or complex interactions 

between photosynthesis, respiration and use of 

synthesized substances (3). 

Plant yield has several morphological 

components: fertile pod number, grain number of pods, 

grain size and weight (7). 

Number of pods per plant varies depending on 

the growth type and the vegetation period. In forms 

with limited growth the number of pods per plant 

ranges from 15 (in early) and 25 (in the late forms), 

which are the minimum acceptable limits in the 

selection process. These limits can be achieved in 

garden beans, the last Romanian varieties presenting 

over 12 pods per plant, depending on weather 

conditions. (2, 4) 

 

Biological Material and Method 
 

The purpose of the study was to evaluate the 

variability for some characters components of 

production capacity at the local germplasm of dwarf 

garden bean, to find possible genitors, to be used in 

breeding programs. 

Experimentation was done using a complex 

biological material, morphologically and agronomy 

diverse, from very different zones in terms of soil and 

climate. The used biological material comprises mainly 
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from landraces of dwarf garden bean and very few 

improved varieties. The landraces collection of dwarf 

beans were composed from 62 variants, of which 57 

landraces and five varieties. 

 

Table 1 

Provenance of used  biologic material 

 

 

Observations were focused on one of the most 

important yield traits, ie number of pods per plant. The 

field study was conducted in traditional technological 

conditions without any chemical fertilizers and without 

irrigation. 

Data obtained by performing biometric 

measurements were statistically processed, and the 

estimates of mean, standard deviation and coefficient 

of variability. (2). 

 

Results and Discussions 
 

The study of the pods number per plant by the 

mean of three experimental years, shows that the 

variability for this collection is carried fairly high. 

The experimental years means ranging from 

3.03 pods in Faget landrace and 9.31 pods/plant in Joia 

Mare 2  landrace. There are clear signifficant 

differences between studied genotypes for this trait. 

The amplitude of means for the experimental cycle is 

6.28. The most present values are 6-7 pods/plant, and 

an experimental mean of 5.69 pods/plant. Comparison 

of variants with Maxidor variety show that only one 

landrace was superior to its with a very significant 

positive difference, namely Joia Mare 1 landrace. The 

Bobis Nano variety shows a positive significant 

difference. 

The vast majority of the landraces were below 

the control, in 47 cases the differences are very 

significant, and significant in 7 cases. The 

interpopulation variability was reduced for all variants.

 

 

Table 2. 

The significance of differences between studied common bean landraces concerning pods number/plant 
 

No. Landrace Pods number/plant Relative Diference 

  
x

sx  
%s  value (%) Significance 

0 1 2 3 4 5 

1 Maxidor (control) 7.97+0.11 2.47 100.00 Control 

2 Unidor  8.67+0.33 6.62 108.74 0.70 

3 Budai Piaci 4.84+0.02 0.84 60.66 -3.14
000 

4 Bobis Nano 8.89+0.36 6.99 111.54 0.92* 

5 Carson  7.24+0.37 8.78 90.84 -0.73
0 

6 Inka  6.53+0.14 3.62 81.90 -1.44
000 

7 Juliţa 1 7.25+0.18 4.33 90.89 -0.73
0 

8 Juliţa 2 6.86+0.19 4.88 86.08 -1.11
00 

9 Bârzava  7.07+0.07 1.63 88.63 -0.91
0 

10 Joia Mare 1 6.52+0.17 4.52 81.77 -1.45
000 

County  Common bean  

Timiş  18 landraces  

Buzad, Cutina, Voiteg, Valcani, Bobda, Şandra, Făget, Cenad (4), Bethausen, Dudeştii Vechi 

(2), Răchita (2), Becicherecu Mic, Bobda 

Arad  24 landraces 

Juliţa (2), Bârzava, Joia Mare (2), Buteni (4), Vinga, Olari (3), Secusigiu (2), Păulean (2), 

Sebiş (2), Bata (3), Birchiş, Bârsa 

Bihor  7 landraces 

Pietrani (2), Fiziş (2), Ioniş, Tărcaia (2) 

Caraş-Severin 4 landraces 

Caransebeş (2), Cornereva, Bolvaşniţa 

Mehedinţi  3 landraces 

Sviniţa, Vânători (2) 

Variety  6 variety 

Maxidor (control),  Unidor, Budai Piaci, Bobis Nano, Carson, Inka 
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0 1 2 3 4 5 

11 Joia Mare 2 9.31+0.90 16.81 116.81 1.34*** 

12  Buteni 1 5.84+0.18 5.30 73.29 -2.13
000 

13 Buteni 2 4.95+0.24 8.27 62.08 -3.02
000 

14 Buteni 3 5.53+0.34 10.70 69.36 -2.44
000 

15 Buzad  5.00+0.12 4.00 62.71 -2.97
000 

16 Cutina  6.76+0.25 6.44 84.78 -1.21
00 

17 Buteni 4 4.44+0.28 10.88 55.73 -3.53
000 

18 Vinga  7.97+0.12 2.51 99.96 0.00 

19 Secusigiu 1 4.53+0.24 9.10 56.77 -3.45
000 

20 Olari 3 4.11+0.05 1.98 51.51 -3.87
000 

21 Secusigiu 2 6.06+0.10 2.84 75.96 -1.92
000 

22 Păulean 1 4.03+0.08 3.90 50.54 -3.94
000 

23 Păulean 2 5.66+0.14 4.35 70.99 -2.31
000 

24 Olari 1 6.35+0.15 4.88 79.64 -1.62
000 

25 Olari 2 6.20+0.04 1.69 77.80 -1.77
000 

26 Tărcaia 1 6.23+0.26 10.66 78.18 -1.74
000 

27 Voiteg  6.45+0.11 4.32 80.89 -1.52
000 

28 Sebiş 1 7.67+0.25 7.86 96.20 -0.30 

29 Sebiş 2 4.17+0.09 3.77 52.30 -3.80
000 

30 Cenad 1 4.97+0.15 5.30 62.29 -3.01
000 

31 Cenad 2 6.18+0.02 0.65 77.47 -1.80
000 

32 Bata 1 5.42+0.04 1.33 67.98 -2.55
000 

33 Bata 2 3.90+0.15 6.78 48.91 -4.07
000 

34 Birchiş  7.04+0.09 3.06 88.25 -0.94
0 

35 Valcani  5.72+0.18 6.09 71.74 -2.25
000 

36 Bobda 3.71+0.16 11.48 46.53 -4.26
000 

37 Şandra  4.93+0.05 2.58 61.79 -3.05
000 

38 Răchita 1 7.05+0.49 12.90 88.38 -0.93
0 

39 Făget 1 3.03+0.09 6.86 38.04 -4.94
000 

40 Bata 3 7.79+0.19 6.65 97.70 -0.18 

41 Cenad 3 4.54+0.25 9.33 56.90 -3.44
000 

42 Cenad 4 4.76+0.04 2.15 59.66 -3.22
000 

43 Bethausen 4.66+0.06 2.65 58.49 -3.31
000 

44 Dudeştii Vechi 1 5.65+0.23 8.85 70.90 -2.32
000 

45 Dudeştii Vechi 2 6.43+0.27 9.11 80.69 -1.54
000 

46 Bârsa  4.75+0.03 1.47 59.57 -3.22
000 

47 Sviniţa  5.03+0.06 3.22 63.04 -2.95
000 

48 Răchita 2 5.38+0.06 2.34 67.52 -2.59
000 

49 Becicherecu Mic  3.63+0.15 9.07 45.48 -4.35
000 

50 Bobda  4.07+0.05 2.84 51.00 -3.91
000 

51 Fiziş 1 5.56+0.21 6.87 69.77 -2,41
000 

52 Pietrani 1 6.70+0.18 5.47 83.99 -1,28
000 

53 Pietrani 2 5.41+0.10 4.58 67.85 -2,56
000 

54 Fiziş 2 4.10+0.10 6.55 51.38 -3,88
000 

55 Ioniş  4.44+0.08 4.44 55.69 -3,53
000 

56 Tărcaia 2 6.05+0.77 25.61 75.84 -1,93
000 

57 Caransebeş 1 3.37+0.18 11.13 42.27 -4,60
000 

58 Caransebeş 2 6.43+0.06 2.44 80.64 -1,54
000 

59 Cornereva  4.13+0.13 5.59 51.84 -3,84
000 

60 Vănători 1 6.27+0.09 3.69 78.60 -1,71
000 

61 Bolvaşniţa 4.25+0.22 10.46 53.30 -3,72
000 

62 Vânători 2 4.50+0.12 6.67 56.44 -3,47
000 

Media experientei 5,69+0,18 25.10   

LSD5% = 0.73              LSD1% = 0.96              LSD0,1% = 1.24 
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Less forms are very valuable, approximately 5 

% of variants averaged over 8 pods per plant. One third 

of the collection (30.64%) had an average of 4 to 5 

pods per plant, small value in comparison with the 

requirements of the breeding objectives.  

A more valuable group is that with 6-7 pods 

per plant, representing almost a quarter of the 

collection (24.19%). Although valuable population is 

reduced (only around 20% showing over seven pods 

per plant), can say that from the collection relevant 

forms can be chosen for breeding process of this trait. 

Variability within populations is medium, 

these landraces may serve as genitors fore the 

hybridization programs, or may be processed even by 

selection if it is found to be valuable for other traits, 

such as pods size and fructification ability (fig.1.).

 

 

 
Figure 1. Results regarding pod number/plant in common bean landrace collection 

 

Analysis of variance for the experimental 

cycle, shows that the variability for number of pods per 

plant is mainly due to differences between landraces 

and not due experimental years. No significant 

differences was observed from one year to another. 

Experimental years conditions also influenced 

the number of pods per plant, as has been observed that 

to the biological potential of plants, the recorded values 

were modest in all years, considering the very high 

temperatures and lack of precipitation during 

experimental period (table 3). 

 

 

Table 3. 

Variance analysis for pods number/plant in common bean landraces studied 

Variation source SS DF MS F Test 

Total 4082.97 185   

Years 0.28 2 0.14 F = 0.69 

Landraces 4058.11 61 66.53 F = 330.27** 

Erorr 24.57 122 0.20  

 

Conclusions 
 

1. Variability in the number of pods per plant 

is high. The experimental years means ranging from 

3.03 pods in Faget landrace and 9.31 pods/plant in Joia 

Mare 2  landrace. 

2. Comparison of variants with Maxidor 

variety show that only one landrace was superior to its 

with a very significant positive difference, namely Joia 

Mare 1 landrace. The Bobis Nano variety shows a 

positive significant difference. The vast majority of the 

landraces were below the control. 

3. The interpopulation variability on 

experimental years meana was reduced for all variants. 

4. Less forms are very valuable, 

approximately 5 % of variants averaged over 8 pods 

per plant. A more valuable group is that with 6-7 pods 

per plant, representing almost a quarter of the 

collection (24.19%). 

5. Analysis of variance for the experimental 

cycle, shows that the variability for number of pods per 

plant is mainly due to differences between landraces 

and not due experimental years. 

6. Experimental years conditions also 

influenced the number of pods per plant, as has been 

observed that to the biological potential of plants, the 

recorded values were modest in all years, considering 
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the very high temperatures and lack of precipitation 

during experimental period 
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