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Abstract       Study of variability and heredity ensures the correct utilization of 
germplasm in breeding process. Starting studies in valorizing local landraces 
require the evaluation of selection potential and trait heritability. Application of 
selection is efficient only in processing local landraces which are maintained 
in culture. Studied biologic material was represented by 8 local landraces 
collected from West Romania. Breeding potential for few yield components 
were evaluated for this populations. Heritability is very low for fruit length and 
pulp weight.  Fruit weight is proven to be a trait easily processed by selection, 
valorous populations being Ceica, Brăneşti, Rieni or Vinga. Fruit number per 
plant presents a high heritability in populations Begheiu Mic and Vinga. 
Regarding fruit weight per plant we remark populations Pocola, Temereşti, 
Begheiu Mic and Brăneşti. The collection presents variability which can be 
used in breeding programs, even if the number of collected landraces is low.   
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Study of variability and heredity ensures the 
correct utilization of germplasm in breeding process. 
Main breeding objectives for pepper are yield and 
quality. Large and sweet fruit, colored intensively red, 
are very appreciated for long pepper. (8) For cultivated 
pepper, percent of allogamy may be increased, which 
lead to existence of high variability. (4) natural 
variability of pepper is highly pronounced, thank to 
high number of varieties, but also a wide range of 
forms inside every variety. Along with cultivars, there 
is also an important and still unvalorized reserve 
represented by local landraces. These forms present 
distinct and very important traits.  Their processing is 
possible through selection and by methods of creating 
variability. (1) exotic germplasm offers a genetic 
diversity useful in pepper breeding. Such sources are 
frequently used worldwide. Anyway, potential of 
exotic germplasm is very poorly exploited.  (1)  

Trait heredity was examined through different 
methods and different traits. Heredity evaluation was 
also made by evaluating variance. From variance study 
by dialelic hybridization it was established that 
additivity is essential for fruit weight and diameter, and 
some special effects, other than additivity, are involved 
in precocity and fruit length. Starting studies in 
valorizing local landraces require the evaluation of 
selection potential and trait heritability. (6). 

In long pepper, regarding productivity, the 
most important traits are number of fruit per plant and 
fruit size. Number of fruit per plant is lower than in  

other varieties because harvesting is made only close to 
maturity, after red color appears. Average weight of 
one fruit must exceed 100 g, and their number per plant 
over 10. (7) 

Color has major importance for long pepper. 
Approximately 20 carotenoids contribute to its color. 
(2). Red color of pepper comes from capsanthin and 
capsorubin. Capsanthin is the major carotenoid in 
mature fruit. Quantities of capsanthin and capsorubin 
vary depending on cultivar, maturity stage and growth 
conditions. (9 , 5). 

Selection was the most applied in obtaining 
pepper cultivars. Nowadays, applying selection is 
efficient only in processing local landraces maintained 
in culture. Such landraces still exist and many efforts 
are made in order to collect and valorize them. (7) 

Variability, heredity and genetic advance in 
pepper presents high values which can be valorized in 
breeding programs, especially by applying selection. 
High heritability along with a high genetic process 
represents potential regarding breeding through 
selection. (10) 

 
Biological Material and Method 

Biologic material was collected from counties 
Timiş, Arad and Bihor. Number of collected 
populations was low, this variety being less spread in 
culture. Only 8 local landraces were registered: 4 from 
Timiş county (Lovrin, Temereşti, Begheiu Mic, 
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Brăneşti), 3 from Bihor county (Pocola, Ceica, Rieni) 
and only one from Arad county (Vinga). Control 
landrace was the old cultivar Kapia de Kurtovo. 

Local landrace study was made in field, in 
comparative cultures, by randomized block method, in 
three replicates.  

When the fruit achieved maturity biometrical 
measurements could be made over fruit dimension as 
component elements of yield potential. Yield potential 
per plant was estimated after last harvest. 

- Fruit length 
- Fruit diameter 
- Fruit weight  
- Number of fruit per plant 
- Fruit weight per plant 
- Pulp weight 
In order to establish breeding value, we 

calculated selection differential (S), heritability (h2) 
and the expected genetic advance (ΔG) (3) 

 

              

 

              
 
Results and Discussions 
 

For long pepper, regarding fruit length and 
diameter populations have similar selection indexes. 
For both traits, the control cultivar Kapia de Kurtovo 
exceeds all populations. (Table  1) 

Regarding fruit length, heritability is very 
low, maximum value being only 0,59, through 
selection could be achieved the value of  2,37 cm for 
this trait. Among studied varieties, none can be 
recommended as useful in selection programs for this  
trait. Lowest value of this trait was recorded by 
population Vinga. 

Populations from this collection are not 
valuable regarding fruit diameter. Selection indexes of 
local landraces are substantially inferior in comparison 
to control cultivar.  
Pulp weight presented a similar situation to previous 
traits. Heritability of this trait is very low, maximum 
value being only 0,54 for control cultivar. There are no 
remarkable populations for application of selection. 

 
Table 1. 

Values of selection differential (S), heritability (h2) and genetic advance (ΔG ) for fruit length, fruit diameter and 
pulp weight, by application of selection in long pepper  

Fruit length (cm) Fruit diameter (cm) Pulp weight (g) No Population 
S h2 ΔG S h2 ΔG S h2 ΔG 

1 Kapia de Kurtovo (ctrl) 3,99 0,59 2,37 1,02 0,66 0,67 19,40 0,54 10,44 
2 Lovrin 2,58 0,38 0,98 0,43 0,21 0,09 9,76 0,30 2,96 
3 Temereşti 2,14 0,30 0,63 0,45 0,22 0,10 12,05 0,32 3,87 
4 Begheiu Mic 2,41 0,35 0,84 0,53 0,30 0,16 15,40 0,46 7,11 
5 Brăneşti 2,20 0,31 0,68 0,74 0,42 0,31 9,40 0,28 2,67 
6 Pocola 2,02 0,27 0,55 0,48 0,25 0,12 10,13 0,29 2,94 
7 Vinga 1,85 0,24 0,44 0,60 0,30 0,18 12,32 0,38 4,64 
8 Ceica 2,41 0,35 0,84 0,67 0,35 0,24 10,03 0,32 3,18 
9 Rieni 2,97 0,45 1,33 0,45 0,22 0,10 9,80 0,31 2,99 

 
Fruit weight in proven to be a trait which can 

be processed thorough selection. Expected advance for 
fruit weight may range between 17,34 g (population 
Ceica) and 39,53 g population Begheiu Mic) Regarding 
heritability, local landraces achieved at least the value 
of control cultivar, over 0,60. valuable for selection 
process regarding fruit weight are also local landraces 
Brăneşti, Rieni or Vinga, all having high heritability 
and major differences between populations obtained 
after applying selection. (Table 2) 
 In comparison to bell and sweet pepper, for 
long pepper number of fruit pr plant has a high 
heritability, except local landrace Rieni. Highest values 
of selection indexes were presented by control cultivar, 

but similar values are presented by local landraces 
Begheiu Mic and Vinga. 
 Fruit weight per plant presented indexes with 
different values. For this trait, control cultivar 
presented indexes with different values. For this trait, 
control cultivar presents the lowest values of selection 
indexes, having the lowest heritability (0,49). The most 
valuable is local landrace Pocola, with a heritability of 
0,80, predicts an increase of fruit weight per plant 
through selection of 438,09 g. Valuable are also local 
landraces Temereşti, Begheiu Mic şi Brăneşti. These 
landraces are also valuable for other traits (fruit weight 
and number of fruit per plant). This situation 
recommends local landraces as a starting material for 
selection process in order to obtain higher productivity. 
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Table 2. 
Values of selection differential (S), heritability (h2) and genetic advance (ΔG ) for fruit weight, number and 

weight of fruit per plant, by application of selection in long pepper  
Fruit weight (g) Number of fruit/ plant Weight of fruit/plant (g) No. 

Population S h2 ΔG S h2 ΔG S h2 ΔG 
1 Kapia de Kurtovo (ctrl) 24,26 0,68 19,50 23,46 0,77 18,11 211,17 0,49 104,33 
2 Lovrin 23,08 0,67 18,19 13,18 0,64 8,49 340,02 0,68 232,38 
3 Temereşti 28,59 0,72 24,32 17,74 0,72 12,82 493,24 0,78 385,81 
4 Begheiu Mic 42,65 0,79 39,53 20,66 0,75 15,54 486,23 0,78 378,89 
5 Brăneşti 36,82 0,77 33,29 10,56 0,57 5,99 485,48 0,78 378,14 
6 Pocola 24,26 0,68 19,50 16,09 0,70 11,26 546,49 0,80 438,09 
7 Vinga 33,61 0,75 29,82 17,45 0,72 12,55 376,91 0,72 269,67 
8 Ceica 22,34 0,66 17,34 13,64 0,65 8,93 458,74 0,77 351,64 
9 Rieni 36,21 0,77 32,63 8,60 0,49 4,18 252,20 0,57 144,02 

 
 
 
 
Conclusions 
 
 

1. For long pepper, regarding fruit length and 
diameter populations have similar selection indexes. 
For both traits, the control cultivar Kapia de Kurtovo 
exceeds all populations. 

2. Regarding fruit length, heritability is very 
low, none of the studied landraces can be 
recommended as useful in selection programs for this 
trait.  

3. Pulp weight presented very low heritability, 
maximum value being only 0,54 for control cultivar.  
4. Fruit weight in proven to be a trait which can be 
processed thorough selection. Expected advance for 
fruit weight may range between 17,34 g (population 
Ceica) and 39,53 g population Begheiu Mic) Regarding 
heritability, local landraces achieved at least the value 
of control cultivar. Valuable for selection process 
regarding fruit weight are also local landraces Brăneşti, 
Rieni or Vinga, all having high heritability.  
5. Number of fruit per plant has a high heritability, 
except local landrace Rieni. Highest values of selection 
indexes were presented by control cultivar, but similar 
values are presented by local landraces Begheiu Mic 
and Vinga. 
 6. Fruit weight per plant presented indexes 
with different values. For this trait, control cultivar 
presented indexes with different values. The most 
valuable is local landrace Pocola, with a heritability of 
0,80, predicts an increase of fruit weight per plant 
through selection of 438,09 g. Valuable are also local 
landraces Temereşti, Begheiu Mic şi Brăneşti. These 
landraces are also valuable for other traits (fruit weight 
and number of fruit per plant). 

7. Collection presents variability which can be 
used in breeding programs, even if number of collected 
landraces is low. 
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