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Assessment of Temperature Impact on Critical
Phases of Pear Growth by Scenario GWL 2°C

Abstract

Pear is one of Taiwan's main economic fruit trees. Depending on the cultivation method,
pears can be broadly categorized into temperate pears (high-altitude pears) and high-grafted
pears; both types are highly sensitive to temperature during their growth period. Pears are
deciduous tall trees that require sufficient low temperatures during dormancy to overcome
endodormancy, which is crucial for subsequent flowering and fruiting as well as successful
grafting. However, if the temperature is rather low after successful flowering and fruiting,
pears may affect by cold damage. The phase from low temperature accumulation to flowering
and fruiting would significantly affect the pear's vulnerability of growth in winter.

The chilling requirement for temperate fruit trees to break dormancy is 7.2°C, and the
threshold for cold damage to flowers and fruit is 10°C. Results of this study by compares the
changes in chilling requirements and cold damage thresholds for pear trees under scenarios of
the baseline and GWL 2°C: (1) chilling period - compared to the baseline, the number of days
with low temperatures in temperate pear growing regions (from December to February)
decreased by about 6% to 20%, while in high-grafted pear regions (from December to
January), the number of days decreased by about 42% to 59%; (2) loss threshold of low
temperature - compared to the baseline, the overall incidence of temperatures below 10°C
shows a decreasing trend with a 6%-27% reduction in low temperatures during the late
flowering stage of temperate pears and a 29%-41% reduction for high-grafted pears.

Whether the accumulated winter chill can meet the physiological requirements of
temperate fruit trees that may affects nutrient absorption, scion healing, and grafting success
rate. Under the GWL 2°C scenario, the decrease in chill accumulation for temperate pears to
break dormancy will be the primary challenge. Advanced cultivation techniques and
management can mitigate the impact on high-grafted pears, but scion supply stability must be
monitored. Conversely, the reduced occurrence of low temperatures under the GWL 2°C
scenario will lessen the future risk of cold damage to pears. However, if high temperatures
coincide with the periods of flowering and fruiting that physical cooling methods such as
increasing shade for pear blossoms can be adopted.

Keywords: Temperate pears and high-grafted pears, growth period, low temperature
accumulation, loss threshold, climate change
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