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Abstract: Eucalyptus is the most widely planted species around the tropics for its potential as a raw material for pulp and paper, plywood and 
other wood related products. With declining rate of fresh water resources around the globe and rising demand for wood and wood-related 
products from the industries, there is an increased need to develop genotypes or clones with higher water use efficiency (WUE) leading to 
enhanced biomass accumulation per unit amount of water transpired. Eucalyptus proves to be a sustainable species which could meet out the 
wants and needs of industrial sector in a short interval. Although Eucalyptus is known for its multifarious utility, there is a huge concern over its 
water use efficiency and the associated genetic resources. Against this background, fifteen superior eucalyptus clones were used to study the 
genetic variation in gas exchange and physiological traits linked to water use efficiency including intrinsic WUE, instantaneous WUE and 
intrinsic carboxylation efficiency that provides a baseline information for the selection of clones suitable for arid and semi-arid regions. 
Significant variation was observed for physiological traits among the fifteen clones wherein, the clone EU UG 10 was found to be superior with 
enhanced net photosynthetic rate (An) coupled with WUE, followed by the clone ET 46. Besides, it also showed higher instantaneous WUE 
over the other clones. Thus, identified clones will be suited for water limited condition by producing higher biomass per unit amount of water  
transpired. This study also demonstrated the variability among the clones for physiological traits associated with gas exchange parameters 
which forms basis for further advancement in the tree improvement program. 
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Eucalyptus species has long been inseparable from the 

commercial race owing to its potential usage as a prime 

source of raw material for many products and could thrive 

along varying environmental gradients which make it an 

environmentally and commercially sustainable species. 

Projections on climate change stipulates an increase in 

global mean temperature and CO  levels, erratic precipitation 2

pattern and uneven global surface temperature which 

concomitantly increases the surface evaporation resulting in 

the limitation of atmosphere and soil water holding capacity 

(Hatfield and Dold 2019). Diminishing fresh water supplies 

and increase in frequent drought periods around the world, 

enabled the researchers to develop better drought toleran  t

genotypes without compromising biomass productivity. 

Although several physiological traits proclaim to have a 

pivotal role in drought tolerance, WUE seems to be pertinent 

that produces higher biomass per unit amount of water 

transpired. Plant level carbon and water balance  are

indicated by water use efficiency (WUE), which is defined as 

the carbon assimilation to water loss ratio (Kang and Kang 

2019). Information on water use efficiency for various crops 

such as rice, millets, maize are enormous compared to tree 

species in which physiological traits linked to water use 

efficiency is inadequate.  Due to the difficulty in meeting out 

the raw material demand from pulp, paper and plywood 

industry in short term, development of highly productive 

clones with higher biomass with efficient water use through 

genetic improvement program is imperative (Vijayakumar et 

al 2015). lones which are closely related can show  The c

variations the proportion of the for their physiological traits 

biomass produced since the variation is resulted from genetic 

and environmental interaction. Both interspecific and  

intraspecific genotypes may have enough trait variation that 

paves way for various unique features within and between 

the them (Boyden et al 2008). Eucalyptus being second most 

widely planted species around the globe could meet the 

demand of such industries which prevail to be a significant 

source of biomass as an exotic tree in the tropics. However, 

the potential productivity and WUE raise concern over the 

commercial aspects of this species (Kaur and Monga 2021). 

Response of plants  physiological process to in-terms of

varying environmental gradients and changing climate could 

be instantaneously revealed at the leaf-level (Hatfield and 

Dold 2019). Leaf-level gas exchange parameters found to be 

the best method for determining the real-time measurement 

in physiological traits, which includes photosynthetic rate, 


