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Abstract 

 

Global climate change evidentiate an increase in drought frequencies. In this context the strategies for sustainable use of 

water and drought resistance improvement based on the physiological traits are important and physiological approaches 

should be integrated in conventional breeding. Research was performed on 16 alfalfa genotypes under vegetation house 

conditions at two watering levels and field analyses. The objective was to identify the available genetic variation and to 

establish efficient physiologycall traits for testing which might positively influence alfalfa performance under drought 

conditions. Our research were focused on stomatal conductance and chlorophyll content. There is a very significant 

negative correlation between the drought sensitivity index and the stomatal conductance of alfalfa genotypes sown for 

fodder (r = - 0.70***). This means that genotypes with a higher stomatal conductance were more productive (low 

drought sensitivity index means better drought adaptability, so higher production) indicating that stomatal resistance has 

a very significant impact on production under stress conditions. There is a very significant positive correlation between 

the chlorophyll content and the stomatal conductance of alfalfa genotypes from the comparative culture sown for fodder 

(r = 0.79***), which shows that stomatal closure is the main factor limiting photosynthetic activity under water limiting 

conditions.  
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Lucerne (Medicago sativa L.) is one of the 

most important fodder plants in Romania and in 

the world. It is known that alfalfa has the greatest 

potential for protein production among all legumes 

and cereals. Together with its high nutritional 

value for animals, it brings services to ecosystems 

by fixing atmospheric nitrogen. However, lack of 

soil moisture and frequent drought limit the 

establishment, persistence and production of alfalfa 

crops (Kang Y. et al, 2011; Misar C.G. et al, 

2015). This is predominant in the non-irrigation 

conditions in the south and south-east of our 

country. 

With a growing demand for water resources 

due to an increase in human population and 

industrial water use, plus frequent drought due to 

climate change, irrigation water has become 

increasingly scarce and expensive. To sustain high 

production of alfalfa with limited water resource, 

alfalfa cultivars with improved water use 

efficiency is urgently needed. As a first step, 

physiological evaluation of alfalfa germplasm 

variability in water stress is required for the 

development of drought tolerant varieties. 

Under conditions of water stress, the 

conductance of the stomata is affected, the plants 

trying to avoid excessive water loss by closing the 

stomata. Stomatal conductance regulates CO2 

absorption and water loss from plants. Drought-

tolerant plants can regulate their stomatal 

conductance in drought conditions to limit water 

loss (Montague T. et al, 2008). Relative recent 

studies have shown that there is a correlation 

between the stomatal conductance of alfalfa 

genotypes and production in both optimal water 

supply and water stress conditions. 

The ability of plants to maintain their 

chlorophyll content in drought conditions is an 

adaptation of plants to continue to perform 

photosynthesis, necessary to support growth, 

especially root growth. Deterioration of 

chlorophyll content is considered an indicator of 

early leaf senescence (Kang Y. et al, 2011). 

The aim of the research was to investigate 

the effect of stomatal conductance and chlorophyll 

content related to alfalfa production under hydric 

stress, useful for the alfalfa breeding program. 

 

MATERIAL AND METHOD 
 

Thirteen alfalfa genotypes were studied. 
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