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Influence of High Temperature on Morphological Characters, Biomass 
Allocation, and Yield Components in Snap Bean (Phaseolus vulgaris 
L.)
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Abstract:  High temperature in summer is a major limiting factor for the growth of snap 
bean in the subtropical islands of Okinawa, Japan. The effect of temperature on biomass 
production, yield components, and morphological characters were studied in five snap-bean 
cultivars and strains in the phytotron. Plants were initially grown at 24/20°C (day/night 
temperature, 12/12hr) and transferred to 24/20°C, 27/23°C (control) or 30/26°C at the 
onset of flowering (34 days after sowing). High temperature (30/26°C) increased single pod 
weight and the number of flowers and branches, but reduced the number of pods/plant, pod 
set ratio, and plant weight. ‘Haibushi’ a heat-tolerant cultivar, had higher pod weight/plant, 
number of pods/plant, pod weight/pod, pod set ratio, number of branches, and rate of 
biomass allocation to pods, but lower rates of biomass allocation to leaves, stems, and roots 
than ‘Kentucky Wonder’ a heat-sensitive cultivar, in all temperature regimes. The number of 
flowers, biomass, and accumulative temperature affected both the yield components 
(number of pods/plant, single pod weight) antithetically. The yield components were 
estimated by a stepwise multiple regression analysis. The number of pods/plant was 
estimated from the number of flowers, leaf weight, pod set ratio per branch, and plant 
weight with a reasonable precision (R2=0.78). Single pod weight was determined 
(R2=0.69) from pod set ratio, number of branches, root weight, and accumulative 
temperature. The results indicated that higher biomass allocation to pods and higher pod set 
in branches, which were observed in heat-tolerant cultivars at all temperature regimes, were 



most effective for the estimation of heat tolerance in snap bean.
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