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INTRODUCTION: In the next few decades it is anticipated that climate change will result in higher temperatures 

and more variable rainfall. The whole crop production system will be challenged in Mediterranean environments, 

with less and more variable rainfall impacting on yield, risk and profitability. Later seasonal breaking rains will 

force germination of annual pastures into cooler winter months with shorter day lengths. As a consequence, 

improved seedling vigour and winter production will be important adaptive traits for these changing environments. 

OBJECTIVE: To evaluate the potential of tetraploid annual barrel medic (Medicago truncatula) lines for climate 

adaptation traits in Mediterranean environments. 

MATERIALS AND METHODS: Tetraploid annual plants (Tet-BM) were produced from diploid barrel medic cv. 

Sultan SU by submersing the cotyledons in 0.075% colchicine. Ploidy of experimental lines and controls was 

confirmed using squash technique (Dubrovsky & Contreras-Burciaga 1998). Experimental entries were evaluated 

in 2018 at Adelaide, Australia (-34.9670° S, 138.6360° E) on a loam soil with pHCa 6.0. A partially replicated field 

design was employed, where cv. Sultan SU was replicated six times, 5 Tet-BM lines were replicated 3 times, and 

a further 12 Tet-BM lines were un-replicated. Plots were 1m2 with 24 plants in six columns and four rows. Growth 

rates were estimated using development of green canopy cover with Canopeo phone application (V2.0 Oklahoma 

State University). The youngest fully emerged leaf from four plants in each plot were scanned and analysed with 

Image J software (Rasband 2018) to estimate average leaf size for each experimental unit (plot). Means of fixed 

effects for green canopy cover and leaf size were calculated using spatial linear mixed models, performed by 

GenStat 18. 

RESULTS: The Tet-BM plants had greater green canopy cover development and 2.3x the leaf area of their diploid 

parents when grown under field conditions in Adelaide, Australia (Figures 1 and 2). 
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Figure 1. Tetraploid annual medics have quicker increases in 

Green Canopy Cover over time and larger leaves than their 

diploid parents. 

 

Figure 2. Leaf size of diploid parent Sultan SU (left) compared to 

tetraploid line Tet-BM7-2 (right). Table shows differences in leaf 

area between Sultan SU and four tetraploid BM lines with 5% lsd 

of 354 and var. date Pvalue 0.015. 

 

CONCLUSIONS: Tetraploid annual medics have greater increases in canopy cover and larger leaves in 

comparison to their diploid barrel medic parent cv. Sultan SU. Further work will investigate their herbage and seed 

yield, and their breakdown pattern of hard seededness. Improved plant development rates and leaf size are two 

important traits to reduce the negative impacts of climate change in Mediterranean environments. 
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