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ABSTRACT: In the present study, molecular characterization of 11 Eucalyptus clones was 
carried out using 20 Simple Sequence Repeat (SSR) markers to assess genetic variation. Among 

the clones, clone K-25 was found to be distinctly different from the others. Of the 20 SSR 
markers used, 14 were polymorphic, while six were monomorphic. The highest polymorphic 

information content (PIC) value was observed for the marker EMBRA59 (0.89), indicating its 
high discriminatory power. Cluster analysis was performed using the Unweighted Pair Group 
Method with Arithmetic Mean (UPGMA) in NTSYS-pc version 2.02, resulting in the 

classification of the clones into two major clusters: Cluster I and Cluster II. Cluster I was 
further divided into two sub-clusters, Ia and Ib. Sub-cluster Ib was further subdivided into 

clades Ib1 and Ib2. Sub-cluster Ia comprised two genotypes, clones K-23 and K-68, while clade 
Ib1 included clones K-16, AP-7, G-22, K-24, K-28, and BCM-413, with K-24 and K-28 showing 

high similarity. Clade Ib2 consisted of clones K-43 and K-68. Cluster II was represented solely 

by clone K-25, indicating its distinct genetic identity. The observed genetic variation provides 
valuable insights for the development of improved hybrids and can be utilized to broaden the 

genetic base for commercial Eucalyptus cultivation.

1.  INTRODUCTION

Eucalyptus, a member of the Myrtaceae family, is 
among the most widely cultivated tree species, 
originating from the Australian subcontinent 
(Brooker, 2000). This genus naturally thrives in 
latitudes ranging from 7°N to 43°39'S, predominantly 
in tropical and subtropical regions. With over 900 
identified species  (Chandorkar et al., 2021),
eucalyptus was first described by the French botanist 
L’Héritier in 1788, naming the species . The E. obliqua
name "Eucalyptus" stems from the Greek words "eu," 
meaning "well," and "kalypto," meaning "to cover," 
referring to the flower’s calyx that forms a protective 
cap  Eucalyptus is a diploid genus (Gledhill, 2008).
with a chromosome count of 2n = 22 and a relatively 
small genome size, ranging from 370 to 700 Mbp 
(Grattapaglia and Bradshaw, 1994). Its genome is 
characterized by minimal repetitive DNA, extensive 
diversity, and the capacity to produce large progeny 
groups, which has facilitated the development of 
linkage maps (Myburg et al., 2003; Ferguson et al., 
2024).  Globally,  Eucalyptus species cover 
approximately 25 million hectares, making it the most 
extensively planted tree genus (FAO, 2021; Medeiros 

et al., 2025). Eucalyptus tereticornis (Forest Red 
Gum) and E. camaldulensis (River Red Gum) are 
among the most widely cultivated species in India, 
valued for their fast growth, ecological adaptability, 
and economic utility. E. tereticornis is prized for its 
durable timber, fuelwood, and pulp, and is commonly 
used in agroforestry and land reclamation. In contrast, 
E. camaldulensis is highly tolerant to saline and 
degraded soils, with strong coppicing ability and rapid 
biomass production, making it ideal for pulpwood 
plantations and afforestation. It also supports honey 
production and yields essential oil with antimicrobial 
properties (Zhan et al., 2022; Varghese et al., 2024; 
Sabo et al., 2019). Both species are central to clonal 
forestry efforts in India, with several clones developed 
for commercial and conservation use.

The productivity of natural forests in India averages 
less than 2 m³ ha⁻¹ annually, whereas Eucalyptus 
plantations achieve productivity rates of 6–10 m³ ha⁻¹ 
in forests and 15–20 m³ ha⁻¹ in farmlands (Kaur, 
2021). However, declining productivity in Eucalyptus 
plantations has become a significant concern, 
emphasizing the importance of breeding programs 
aimed at enhancing productivity. These efforts rely 
heavily on exploiting genetic variation, which is a 
fundamental component of breeding success. The 
challenge with Eucalyptus lies in the limited genetic 
variability within its base population. Therefore, 
understanding the genetic  of cultivars and variation
their proper identification is essential. Grouping
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