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Abstract

Mechanism of physiological responses of litchi when flowering under low temperature
condition was studied during July 2002 to May 2004. This study was divided into two sets of
experiments. The first experimental set was conducted at Lampang Agricultural Research and
Training Centre, Rajamangala Institute of Technology by using 1-1.5 year-old ‘Hong Huay” litchi
which propagated by air-layering. Trees were cultivated under controlled day/night temperature
cycle at 15/10°C (first treatment), compared with under warm temperature at around 33-40/
23-27°C (second treatment). The experiments were divided into two sub-experiments. Firstly,
study on physiological and biochemical changes of litchi trees when grown under low
temperature, which it was repeated two times. Secondly, it was studied at day 35 of low
temperature treatment and at day 4, 11 and 18 (days to start flowering) of temperature rising up
period. (Litchi trees were kept in low temperature for 38 days then stepwise rising up
temperature to 29.5/24°C within 14 days). For data collection the measurements of
photosynthetic rate, transpiration rate, stomatal conductance, leaf temperature, chlorophyll
fluorescence and chlorophyll content were conducted. Analysis of total non-structural

carbohydrate (TNC) and reducing sugar (RS) as well as morpholegical study on terminal bud
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development were carried out at Faculty of Agriculture, Chiang Mai University. Cytokinins
(Z/ZR and i-Ado/i-Ade), auxin (IAA) and gibberellins (GA, , ,,) concentrations in buds, leaves,
bark, wood, xylem sap and leaf diffusate were determined by using the radio-immunoassay
method at the University of Hohenheim, Germany. The second experimental set to detect the
relationship between leaf age and diffusible IAA concentrations were conducted at Maejo
University and Chiang Mai University.

From the first experimental set, the result revealed that low temperature had very strong
effect to promote flowering in ‘Hong Huay” litchi trees. Appropriate conditions required to
promote flowering were adequate low temperature of 15/10°C (day/night temperature) and
the cold duration of 38 days. An immediate temperature warming (27/24°C day/night
temperature} was necessary to promote floral bud activity. It was clearly seen that
inflorescence buds were observed within 17 days of rising up the temperature. Litchi trees
grown under warm temperature regime did not produce flower but it produced new leaves.

Cold temperature reduced photosynthetic rate and transpiration rate, stomatal
conductance, leaf temperature and chiorophyll fluorescence, but did not affect the chlorophyil
content. Assimilates (TNC and RS) concentrations in leaves increased when comparing to warm
temperature, whereas those in roots did not show the obvious change.

During the first month of cold period, it was shown that Z/ZR concentrations decreased
in the buds, leaves, bark, wood, xylem sap and leaf diffusate compared to warm temperature.
IAA level increased slightly in buds, leaves, bark and leaf diffusate, whereas GA, , ,, increased
slightly in buds. During rising up the temperature after low temperature period, high cytokinin
concentrations were detected in all plant tissue, whereas [AA and GA, , ,, concentrations were
low.

From the second experimental set, it was found that the young leaves exported

significantly larger amount of IAA than the fully mature leaves.





