Crop Developmental
Responses to
Temperature,
Photoperiod, and Light

Quality

The development of plants can be influenced by temperature (i.e., the rate of pro-
duction of nodes), by either heat units or photoperiod (i.e., the triggering of flow-
ering), and by light quality. Development should be distinguished from growth, which
involves increase in mass, length, volume, or area of a plant or organ. The life cycle
of adapted plants is synchronized with the seasonal changes in average weather
(climate) through affects of photoperiod and/or temperature on development that
result in an optimal phenology (Bunting, 1975). Phenology is the sequence of
developmental events during the plants’ life cycle as it is determined by environ-
mental conditions. Annual crop plants are sown when the environment permits
clfective germination, emergence, and establishment. Adapted cultivars grow vigor-
ously and then Hower on an optimal date, enabling them to produce fruit and/or seed
during a period of the year when average environmental conditions permit the plant
to produce many fruit and/or seed of good quality. Bunting (1975) provides examples
from England and West Africa ol how plant breeders and agronomists have developed
cultivars and management methods that enable annual crops to have an optimal
phenology with respect to the timing and duration of their period of reproductive
development such that it fits the available season and results in maximum produc-
tivity. Clearly. when breeding improved cultivars, it is important to be able to predict
their dates of flowering and harvest, and methods have been developed for making
these predictions.

HEAT-UNIT SYSTEMS FOR PREDICTING PLANT
DEVELOPMENT

Heat-unit systems are empirical approaches used to predict the rate of development
ol plants (or insects) where the process and genotype are insensitive to photoperiod.
They may be used to predict dates of flowering or harvest or the locations and dates
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