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Greenhouse and field experiments were conducted to study the 

effects of elevated night temperatures during panicle development on the 

yield and growth of a grain sorghum [Sorghum bicolor (L.) MoenchJ hybrid 

('RS 671'). Investigations involved determination of the growth stage or 

stages most sensitive to elevated night temperatures and an evaluation of 

the effect of artificial heat preconditioning on the plant's temperature 

response. 

Two greenhouse experiments and one field experiment consisted of 

imposing 26.5 C and 32 C night temperatures on plants for 4- or 5-day 

durations (growth stages) commencing at either panicle initiation or 

floret differentiation until bloom stage. The 32 C treatment signifi­

cantly reduced panicle dry weight, grain yield, seed number, grams of 

grain/GS-3 day/plant and harvest index by approximately 14%, 14%, 19%, 

12% and 11%, respectively. It also increased seed size by about 12%. 

The 26.5 C treatment only moderately reduced these variables. These 

temperature treatments hastened maturity by reducing the numbers of days 

from emergence to bloom and physiological maturity and the lengths of 

panicle expansion and grain fill periods. Such reductions were related 



to yield reduction. Dry matter production and plant height were also 

reduced by these treatments. 

Two other field experiments entailed the heat preconditioning 

("heat hardening") of plants in one-half of the plots at about 3 weeks 

after emergence by subjecting them to brief periods of sublethal tempera-

tures (40 to 46 C). Temperature treatments imposed were 5 C and 10 C 

above ambient over 7 days durations (growth stages) commencing at panicle 

initiation until 7 days after bloom. 

Similar reductions in grain yield and shifts in components of 

yield occurred when treated for 7 days with 5 C or 10 C above prevailing 

air temperatures. Reductions in grain yield, panicle dry weight, seed 

number and grams of grain/GS-3 day/plant by the ambient +10 C treatment 

wore about 24%, 25%, 32% and 22%, respectively. About 20% seed size in-

crease, associated with a sizeable seed number reduction, was caused by 

the same treatment. The 5 C-temperature elevation had lower but sig-

nificant effects. Treatments had a tendency to hasten bloom and shorten 

the panicle expansion period but not grain fill. The ambient +10 C 

treatment significantly inhibited leaf photosynthetic rates by about 21% 

but considerably increased kernel dry weight and kernel growth rates 

during the first 2 to 3 weeks of grain fill period. 

Artificial heat preconditioning had no significant effects on the 

response of grain sorghum to elevated night temperatures but tended to 

enhance yield-related attributes. Yield correlated positively with each 

yield component, but seed number correlated negatively with seed size. 

The most sensitive growth stages to elevated night temperatures 

seemed to be during the second half of the panicle development period 



(about 2 weeks). Of this period the first week after floret differenti-

ation was generally the most sensitive. 

Conclusions drawn are (1) that brief periods (a week or less) of 

elevated night temperatures can reduce grain sorghum yield; (2) that 

plant growth stage influences the plant's temperature response; (3) that 

a period of about one week after floret differentiation begins appears 

to be the most temperature sensitive; and (4) that artificial heat pre-

conditioning provides only limited beneficial effects on the plant's 

temperature response. 
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