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Genetics and Breeding

Genetic divergence among accesions of coriander (Coriandrum sativum L.)

N. Dyulgerov*, B. Dyulgerova

 Institute of Agriculture, 8400 Karnobat, Bulgaria

Abstract. The objective of this study was to verify the existence of genetic variability among accessions of Coriander sativum L. based on 7 characters, 
identifying those which contribute least for distinction of those accessions. The study was conducted in the Institute of Agriculture – Karnobat, during the period 
2008 – 2010. The genetic diversity in 81 coriander accessions was estimated using two multivariate analyses. A vastly genetic variability for the studied traits 
between accessions was found. Traits such as fruit weight per umbel, 1000-fruits weight and fruit weight per plant have major contributions to the induced 
genetic diversity. Promising genotypes for future utilization in hybridization for developing genotype with high yield were identified.
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plant, number of fruits per umbel, fruit weight per umbel, 1000-fruits Introduction
weight and fruit weight per plant. The data of three years have been 
summarized and the genetic diversity among coriander accessions Genetic divergence is an important factor in any crop 
was estimated. improvement programme for obtaining high yielding variety (Rhman 

Two multivariate analyses – principal component and cluster and Munsur, 2009). When initiating a breeding programme, it is 
analyses – were utilized for the evaluation of mutants. Principal important to gather information on the traits of agronomic 
components were obtained by SPSS 12.00 for Windows. The cluster importance. Success in hybridisation and subsequent selection of 
analysis was performed using the program Statistica that adopts desirable segregants depends largely on the selection of parents 
Euclidian distance as a measure of dissimilarity and the Ward's with high genetic variability for different characters (Sabesan et al., 
method as the clustering algorithm (Ward, 1963). Before computing 2009). The precise information on the nature and degree of genetic 
our data were standardized. divergence helps plant breeders in choosing the diverse parents for 

purposeful hybridization. Knowledge on genetic divergence is, 
therefore, fundamental to identify and organize the available genetic 
resources aiming at the production of promising cultivars (Palomino Results and discussion
et al., 2005). Multivariate methods have been proved to be useful in 
selecting accessions for hybridization. Such methods have been The variation studied through Principal Component Analysis 
successfully utilized for selection of parents based on the extent of revealed that two principal components having greater than 1 
genetic divergence in different crop species (Rama Subrahmanyam eigenvalues contributed 68% of the total variation (Table 1). It was 
et al., 2003; Gashaw et al., 2007; Rajiv et al., 2010; Ferdous et al., found that Principal Component 1 (PC1) contributed 38.5% and PC2 
2011). contributed 29.5% % of the total variation. The traits which 

The present study was undertaken with the following contributed to PC1 were fruit weight per umbel (0,958), fruit weight 
objectives: a) to assess and evaluate genetic diversity of coriander per plant (0,856) and 1000-fruits weight (0,787). Maximum genetic 
accessions; b) to identify characters which contribute at maximum to variance to PC2 was contributed by number of umbel per plant 
genetic diversity and c) to identify accessions for future use in (0,882), plant height (0,718) and number of branches per plant 
breeding programs in coriander. (0,507).

Figure 1 displays a biplot in the dimension of the first and 
second PCs. The accessions with positive values for PC1 and PC2 

Material and methods were of considerable breeding interest because of their good 
combination for the studied yield related traits – 63, 31, 41, 25. 

The study was conducted in the Institute of Agriculture – Hybridization between the accessions with high positive values for 
Karnobat, during the period 2008–2010 and included 81 coriander PC1 and close to 0 values for PC2 as 60, 67, 45 and accessions with 
accessions. The experiment was laid out in a randomized complete high positive values for PC2 and near to 0 values for PC1 as 40, 42, 
block design with three replications. Spacing between plants and 12 is expected to give promising and desirable segregants in 
rows were kept as 15 and 30 cm, respectively. At maturity ten plants subsequent generations.
were randomly selected from each plot and data were collected for The dendrogram of the evaluated coriander accessions is 
plant height, number of branches per plant, number of umbels per presented in Figure 2. Accessions were grouped into five clusters at 
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a distance of 15 units. The cluster means of the investigated traits 
are presented in Table 2. Comparison of means of various traits in 
different clusters revealed that cluster I recorded the highest value 
for fruit weight per umbel, fruit weight per plant and 1000-fruits 
weight. Cluster II with 11 accessions had the lowest number of 

umbel per plant and plant height. Cluster V was constituted of 22 branches and umbel per plant and the shortest plant height. Cluster 
accessions that produced maximum number of fruits per umbel. III represented by 12 accessions produced the lowest mean value 

It has been a well established fact that the more genetically for fruit weight per umbel and fruit weight per plant. Cluster IV 
diverse parents used in hybridization programme, the greater will be composed of 21 genotypes had the highest number of branches and 
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Table 1. Principal Component analysis of 81 coriander
accessions

Characters

Eigenvalues

Proportion of variance

Cumulative variance

Plant height, cm

Number of branches per plant

Number of umbel per plant

Number of fruits per umbel

Fruit weight per umbel, g

Fruit weight per plant, g

1000-fruits weight, g

-0.489

0.188

0.028

0.385

0.958

0.856

0.787

0.718

0.507

0.882

0.489

-0.043

-0.298

0.430

2.695
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Figure 1. Scatter diagram for PC1 and PC2 in 81 coriander 
accessions 
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the chances of obtaining broad spectrum variability in segregating Bangladesh Agricultural University, 9, 1, 1-4. 
generations (Arunachalam, 1981). It has also been reported that the Gashaw A, Mohammed H and Singh H, 2007. Genetic divergence 
most productive hybrids may come from high yielding parents with in selected durum wheat genotypes Ethiopian plasm. African Crop 
high genetic diversity (Marker and Krupakar, 2009). Therefore, Science Journal, 15, 2, 67-72.
hybridisation of accessions of Cluster I with accessions of Cluster IV Mengesha B, Getinet Alemaw G and Tesfaye B, 2011. Genetic  
or Cluster V is expected to produce transgressive segregants for divergence  in  Ethiopian  coriander accessions  and  its implication  
yield in subsequent generations, which would facilitate successful in  breeding  of  desired  plant  types. African Crop Science Journal, 
breeding of coriander. Characters contributing at maximum towards 19, 1, 39 – 47.
genetic divergence were observed to be fruit weight per umbel, Palomino EC, Mori ES, Zimback L, Tambarussi EV and Moracs 
1000-fruits weight and fruit weight per plant. Maximum contribution CB, 2005. Genetic diversity of common bean genotypes of Carioca 
toward total genetic divergence by thousand seed weight and seed commercial group using RADP markers. Crop Breeding and Applied 
yield per plant in coriander have also been reported by Patel et al. Biotechnology, 5, 80-85.
(2000) and Mengesha et al. (2011). Patel KC, Tiwari AS and Kushwaha HS, 2000. Genetic divergence 

in coriander. Agricultural Science Digest, 20, 1, 13-16.
Rajiv S, Thivendran P and Deivanai S, 2010. Genetic Divergence 
of Rice on Some Morphological and Physiochemical Responses to Conclusion
Drought Stress. Pertanika Journal of Tropical Agricultural Science, 
33, 2, 315 - 328.Vast genetic variability for the studied traits between 
Rama Subrahmanyam SV, Sudheer Kumar S and Ranganatha accessions was found. Traits such as fruit weight per umbel, 1000-
ARG, 2003. Genetic divergence for seed parameters in sunflower fruits weight and fruit weight per plant have major contributions to the 
(Helianthus annuus L.). HELIA, 26, 38, 73-80.induced genetic diversity. Promising genotypes for future utilization 
Rhman MM and Munsur AZA, 2009. Genetic divergence analysis in hybridization for developing genotype with high yield were 
of lime. Journal of Bangladesh Agricultural University, 7, 1, 33-37.identified.
Sabesan T, Saravanan K and Anandan A, 2009. Genetic 
divergence analysis for certain yield and quality traits in rice (Oryaza 
sativa L.) grown in irrigated saline lowland of  Annamalainagar, References
South India. Journal of Centeral European Agriculture, 10, 4, 405-
410.Arunachalam V, 1981. Genetic distance in plant. Indian Journal of 
Ward JH, 1963. Hierarchical grouping to optimize an objective Genetics and Plant Breeding, 41, 226-236.
function. Journal of the American Statistical Association, 58, 236-Ferdous M, Nath UK and Islam A, 2011. Genetic divergence and 
244.genetic gain in bread wheat through selection practices. Journal of 

Table 2. Cluster means for 7 traits of coriander accessions (2008 2010)–

* Figures in parentheses indicate number genotypes included in cluster

Cluster
Characters

Plant height, cm

Number of branches per plant

Number of umbel per plant

Number of fruits per umbel

Fruit weight per umbel, g

Fruit weight per plant, g

1000-fruits weight, g

I /15/* II /11/ III /12/ IV /21/ V /22/

81.80

8.00

20.71

40.09

0.26

2.59

6.54

92.67

7.84

31.41

39.46

0.20

2.95

5.48

85.53

7.42

16.19

26.61

0.14

1.38

5.07

67.27

6.49

16.00

31.82

0.32

2.45

9.41

75.47

8.73

23.13

35.96

0.42

4.17

10.72
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