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The aim of the study...

 ...was to correlate the heat re-
sponses of young tomato plants 
screening using the maximum 
photochemical efficiency of PSII 
(Fv/Fm) in climate chambers to 
harvest yield of irrigated plants 
during heat stress in the field.

Conclusion

To our knowledge, this is the 
first study where screening of 
young plants for heat toleran-
ce by Fv/Fm in climate cham-
bers have been followed by a 
field trial for agricultural traits 
under natural high tempera-
ture stress. The results confirm 
Fv/Fm as an effective physio-
logical marker for early de-
tection of heat tolerance in 
controlled conditions that cor-
relates to the yield under heat 
stress in the field.

 
 
 

Sensitive   Tolerant 
     Genotypes 

B 

 

The challenge

Tomato is the most important 
vegetable of tropics and sub-
tropics despite being sensitive 
to high-temperature stress. The 
optimum temperature range 
is 25-30°C during the day and 
18-20°C during the night, and 
cultivation of tomatoes under 
high temperatures adversely af-
fect the plant growth and yield. 
High temperatures are a serious 
threat to crop production in tro-
pics and subtropics and in com-
bination with reduced water 
availability it pose a major limi-
ting factor for field production of 
tomatoes.

Screening for heat 
tolerance in controlled 
environment is valid in 
the field.

Methods

28 tomato genotypes, selected 
for good performance in the 
field in Nepal were phenotyped 
for heat tolerance by Fv/Fm after 
two days at 40/28°C day/night 
temperature in climate cham-
bers. In a 2nd screening four ge-
notypes with high and four with 
low Fv/Fm were treated for four 
days in 38/28°C, followed by 
5-days recovery at 26/20°C 
control, while gas exchange, 
leaf temperature, pollen viabi-
lity and heat injury index was 

Plants in greenhouse.

measured. Two heat tolerant 
and two heat sensitive cultivars 
were grown with irrigation to 
harvest in the field during a na-
tural heat wave in Nepal.

 

Fig. 1: Fv/Fm of eight selected genotypes 
in the 2nd screening during heat stress at 
38/28°C and recovery at 26/20°C. Open 
symbols:  tolerant and closed symbols: 
sensitive cultivars, solid lines: genotypes in 
the field trial. 
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Fig. 3: A) The gs differed between the two 
groups in situ in the climate chamber and 
B) the tolerant group had consequently 
lower leaf temperature. 
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Fig. 4: The pollen viability of the first flo-
wer truss was clearly separated between 
the sensitive and tolerant genotypes.

Fig. 2: A) Net photosynthesis (PN) decre-
ased by ca. 50% on the last day of high 
temperature in the sensitive genotypes 
while the tolerant group maintained the 
same PN as the control. PN did not recover 
after five days. B) Low PN was accompa-
nied by lower stomatal conductance (gs) 
during stress while high PN required higher 
gs. Ci was unaffected indicating that the 
difference in PN was the cause of the dif-
ference in gs.

Fig. 5: The plant dry weight was identical 
in the control of all genotypes in the 2nd 
screening while it was 11% lower after 
heat stress in the four tolerant genotypes 
and 32% lower in the sensitive genoty-
pes. In the irrigated field trial in Nepal 
the three months mean day/night tem-
peratures were 38.2/26.1°C. The two to-
lerant and two sensitive genotypes were 
well separated in A) % fruit set = ((fruits/
flowers in the truss) x 100), B) heat injury 
index where 1 = showing no thermal in-
jury and 5 = dead plant, and C) the leaf 
(LDW), fruit (FDW) and total (TDW) dry 
weight. 

Heat sensitive genotypes 
in the field trial.

Heat tolerant genotypes 
in the field trial.
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