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Abstract: Based on the responses of tomatoes to low temperatures, artificial control tests



were designed to study the effects of low temperature stresses(5C,7°C,9°C,11C)
on photosynthetic pigment content, maximum photosynthetic rate, chlorophyll
fluorescence parameters and activity of antioxidant enzymes, to provide a basis
for the determination of meteorological indices of damage to tomatoes caused by
low temperatures. Results show that: chlorophyll a, Chla/Chlb and maximum
photosynthetic rate all get some level of reduction, while chlorophyll b and
carotenoids content get some level of increase. The maximum photosynthetic
rate of tomatoes is negative after processing up to 3 days at 5 °<C and up to 4
days’ at 7 °C, and it does not have significant rise after recovering 5 days under
25 °C; while the maximum photosynthetic rate decreased with the increase of
processing days at 9 °C, 11 °C, and it could basically recover to normal level after
5 days’ processing. Chlorophyll fluorescence parameters analysis shows that, low
temperature stresses reduce the original light conversion efficiency of the PSII
and its potential activity, and F-v/F-m, gP, ETR of tomatoes all decrease
significantly, and F-v/F-m, qP, ETR vary with processing temperatures and times.
Different low temperature stresses all make the activity of SOD, POD and CAT,
MDA increase some degree, and the lower the temperature is, and the longer
the processing time is, the greater the activity level rise. Therefore, processing
up to 3 days at 5 °C or processing up to 4 days at 7 °C is the critical index of
serious chilling injury happening. The study results could provide a reference to
the defense of low temperature disasters of crops and the warning of

meteorological disasters.
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