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ABSTRACT

Cucumber is regarded as main vegetable in Indonesian, 
however its production cannot match the demand and to 
increase production can be done by increasing diversity 
and productivity through plant breeding. The estimation of 
genetic parameters plays an important role in breeding 
work, therefore the objectives of this study were to obtain 
the estimated value of the genetic parameters of some 
cucumber yield components, to determine the important 
characteristics of cucumber yield components, and to 
identify cucumber accessions with high potential yield. 
The study was conducted at AIC UGM, Berbah, Sleman, 
Yogyakarta. The accessions used were 23 numbers from 
the AIC UGM collections and 4 controls. The study used 
a completely randomized design and analyzed with ANOVA. 
The results showed that the days to first harvest, fruit length, 
fruit weight, fruit diameter, and flesh thickness give high 
heritability. The number of fruits and potential yield per 
hectare gives moderate heritability, and seed rendement 
gives low heritability. Fruit weight, fruit breadth, and flesh 
thickness were found as the main important characteristics 
in yield component. Accession number 372 has the earliest 
first harvest date, accession number 329 and 390 have high 
potential yield/hectare, fruit weight, fruit length, flesh thick-
ness, and fruit breadth.

Keywords: yield components, genetic parameters, heritability, 
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INTRODUCTION

   Cucumber is regarded as main 

vegetable in Indonesian as it often used in 

va r i ous  I ndones ian  d i shes ,  as  a 

complementary vegetable, pickled, or 

processed into drinks. Unfortunately, these 

good opportunities cannot be matched by 

the ability of cucumber production. National 

cucumber production in 2012 accounted 

to 511,525 tons, which continued to 

decline in 2016 at 430,201 tons. Efforts

to meet the demand and availability of 

vegetables on the market can be done 

by increasing diversity and productivity 

through plant breeding. Assembling new 

varieties that have special characteristics 

and high potential yields are required. 
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       One of the main components in plant 

breeding related to the characterization of 

plant traits is the estimation of genetic 

parameters (Wardiana and Pranowo, 

2011), which is used to obtain information 

about the number of genes that control   
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      Cucumber yield components which were 

observed include days to first harvest, 

number of fruits per plant, fruit weight, fruit 

length, fruit breadth, flesh thickness, seed 

rendement per fruit, and potential yield per 

hectare. The genetic parameters include the 

genotypic coefficient of variation (GCV) and 

heritability. The observational data were 

analyzed using ANOVA at the α 5% 

significance level, then the estimation of 

       Yield components of cucumber yield 

include days to first harvest, fruit shape, 

color of marketable fruit, fruit stalk length, 

fruit length, fruit breadth, flesh thickness, 

stem-end fruit shape, blossom-end fruit 

tip, and fruit weight (Suryadi et al., 2004). 

The cucumber yield component observed 

include days to first harvest, number of 

fruits per plant, fruit weight, fruit length, 

fruit breadth, flesh thickness, seed 

rendement per fruit, and potential yield 

per hectare. The estimated of genetic 

parameters analyzed includes the 

coefficient of genotype variability and 

heritability. The estimated GCV ranged 

from 0.36-30.80% with the days to first 
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traits, actions of genes, and other genetic 

information (Arif et al., 2014). Genetic 

information is very useful in efforts to 

improve plant's characteristic through 

selection or other breeding activities. Some 

genetic parameters that are considered for 

more effective and efficient selection are 

genotypes variance, phenotypes variance, 

heritability, genetic advance, and these 

parameters are supported by correlations 

between traits that are closely related to 

yield (Hapsari, 2014). The objectives of this 

study were to obtain the estimated of 

genetic parameters of some cucumber yield 

components, to determine the important 

charac te r i s t i cs  o f  cucumber  y ie ld 

components, and to identify cucumber 

accessions with high potential yield.

genetic parameters is calculated based 

on the expected mean square obtained 

from the analysis of variance. The 

genotypic coefficient of variation (GCV) and 

heritability in broad sense (h2) of each 

characteristic can be obtained based 

on Singh dan Chaudary, (1979) through: 

      The GCV is determined based on the 

coefficient of variation in the range of 0-

100% quartile, i.e. low (0% ≤ 25%), rather 

low (25% ≤50%), moderate (50% ≤ 75%), 

and high (75% ≤ 100%). These values 

rearrange using the highest coefficient of 

variation of observed data as a value of 

100% (Moedjiono and Mejaya, 1994). The 

estimated heritability in a broad sense were 

classified as low (h2 <0.20), moderate 

(0.20 ≤ h2 ≤ 0.50), high (h2> 0.50) 

(Stansfield, 1991).

MATERIALS AND METHODS

     The present study was conducted at the 

Agrotechnology Innovation Center UGM, 

Berbah, Sleman, Yogyakarta with an altitude 

of 194 m above sea level. The materials 

used were 27 cucumber accessions; 23 

number from AIC UGM collections and 4 

controls (commercial cucumbers and local 

cucumbers). The experiment was carried out 

in Complete Random Design. Data recorded 

from the forming of fruit until harvest and 

post harvest. Observation of cucumber yield 

components was based on the Minimum 

Descriptors of Agri-Horticultural Part II: 

Vegetable Crops by the National Bureau of 

Plant Genetic Resources, India.

RESULTS AND DISCUSSION 
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       Based on table 1, fruit breadth had low 

estimated value of GCV (1.817%) so that 

it is categorized as having a narrow 

diversity among genotypes. The estimated 

value of fruit breadth heritability had a 

value of 0.730 so it is categorized as 

having high heritability. Similar results 

were obtaained by Kumar et al. (2013), 

which was a low estimated GCV but had a 

high heritability on fruit breadth.

     The potential yield per hectare ranged 

between 15.17-123.13 tons/ha. Based on 

table 1, this trait exhibited high GCV 

(30.424%) so it is categorized as having 

a broad diversity among genotypes. The 

estimated value of heritability of potential 

yield per hectare is categorized as 

moderate heritability with a value of 0.496. 

These results can occur due to variance 

of phenotypes which was higher than the 

diversity of genotypes. The estimated 

va lue  o f  he r i t ab i l i t y  i nd i ca ted  a 

considerable environmental influence.

heritability had a value of 0.102 so it is 

categorized as having a low heritability. The 

low estimated heritability can be caused by

the variance of phenotypes (the observed 

diversity) is higher than the varinace of 

genotypes. The low heritabil i ty also 

indicated that seed rendement had 

considerable environmental impact. If the 

estimated value of heritability is low, the 

selection is carried out in the next 

generation because it is difficult to be 

passed on to the next generation (Fehr, 

1987). Seed rendement on Cucurbitaceae 

are mainly affected by environmental factors 

such as light intensity, temperature, and also 

cultivation factors such as irrigation, 

fertilization, pest, and plant disease. When 

Cucurbitaceae cultivated under protected 

cultivation (such as greenhouses), even 

though environmental factors are controlled, 

unexpected events can still occur. Plant 

population was one of main factors that 

determine the seed rendement and a larger 

population was required to obtain maximum 

seed yield (Nerson, 2007).

     The flesh thickness exhibited rather low 

value of GCV (8.481%) so that it was 

categorized as having a narrow diversity 

among genotypes. The estimated value of 

flesh thickness heritability is 0.557, so it is 

categorized as having high heritability. In a 

previous study conducted by Golabadi et al. 

(2012), it is also found similar result, which 

were a low estimated GCV and a high 

estimated heritability on flesh thickness.
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      Fruit weight had the highest estimated 

GCV (30.804%) so it is categorized as 

having a broad diversity among genotypes. 

The estimated value of fruit weight heritability 

was 0.784 so it is categorized as having high 

heritability. These findings are in line with 

Kumar et al. (2013). Trait with high GCV and 

heritability can be used in selection because 

of their wide diversity among genotypes and 

this trait has a high chance of being passed 

on to subsequent generations (Lestari et al., 

2006).

      The estimated GCV of fruit length had 

a low value (2.177%) and is categorized 

as narrow variability among genotypes. 

The estimated heritability of fruit length 

had a high value of 0.761 so it is 

categorized as high heritability. Even 

though the heritability was high, it is 

better not to use this trait in the selection 

due to its narrow diversity.

     The seed rendement exhibited rather low 

GCV (11,658%) so it is categorized as 

having a narrow diversity among genotypes. 

The estimated value of seed rendement 

     Principal Component Analysis (PCA) 

was required to simplify data sets that have 

a large number of interrelated and 

observable variables from many dimensions. 

This can be done by changing previous 

variables into new sets of variables (Jolliffe, 

2002).
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Fruit weight, fruit breadth, and flesh thick-

ness were found as the main important 

characteristics in yield component. 
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      Based on Figure 1, the distribution of 

data was marked with numbers 1-135 which 

was the total number of individuals (from 27  

accessions each taken 5 replications). In the 

graph, there were eight arrows that represent 

each observation variable, i.e potential yield 

per hectare (hbs), days to first harvest (upp), 

fruit weight (bsb), flesh thickness (tbsb), fruit 

breadth (db), fruit length (pb), number of fruits 

(jb), and seed rendement (rb). For potential 

yield per hectare (dh), fruit weight (bsb), flesh 

thickness (tbsb), fruit breadth (db) have a 

high correlation. This showed that the fruit 

weight, fruit thickness, fruit diameter, and fruit 

length are closely related to yield per hectare. 

While for the days to first harvest, the number 

of fruits and seed rendement, this variable 

has a low correlation due to the direction of 

the arrow were away from other variables. 

If the desired trait was early maturity then the 

accession number 372 was preffered. If the 

desired traits were fruit weight, flesh thickness, 

fruit breadth, and high potential yield then 

accession numbers 390 and 329 were chosen. 

Figure.1. Plot of the 27 cucumber accession with respect to their PCs

The Genetic coefficient of variability of 

fruit weight and potential yield per 

hectare GCV were categorized in the 

broad diversity. Days to first harvest, 

number of fruits, fruit length, fruit breadth, 

flesh thickness, and seed yield were in 

the narrow GCV category. The days to 

first harvest, fruit length, fruit weight, fruit 

diameter, and flesh thickness give high 

heritability. The number of fruits and 

potent ial  yield per hectare gives 

modera te  he r i t ab i l i t y,  and  seed 

rendement gives low heritability. 

Accession number 372 has the earliest 

first harvest date, accession number 329 

and 390 have high potential yield/hectare, 

fruit weight, fruit length, flesh thickness, 

and fruit breadth.

CONCLUSION

1.

2.

3.

    . 

If the desired trait was the fruit length, then 

accession number 390 could be good 

candidate.
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