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ABSTRACT

To elucidate ecophysiological factors affecting natural distribution of evergreen broad-leaved
trees in Dadohae National Marine Park, water potential, relative water content and
photosynthetic activities of 4 species, Cammellia japonica, Machilus thunbergii, Castanopsis cuspidata
var. sieboldii and Quercus acuta, were studied on field and laboratory conditions. For all 4 species,
diurnal courses of leaf water potential began to decrease from 07:00 h to its minimum value at
13:00 h for C. cuspidata var. sieboldii(—14.3bar) and Q. acuta(—19.4bar) at 16:00 h for M.
thunbergii( —17.0bar) and at 19:00 h for C. japonica( —14.5bar), and these showed similar trends to
relative water content. Photosynthetic activities of 4 species began to increase from 7:00 h and
reached maximum values before their minimum values of water potential occurred. Optimum tem-
perature ranges of photosynthetic activities was 18~20TC for C. japonica - M. thunbergii and
14~167C for C. cuspidata var, sieboldii - Quercus acuta. Q. acuta had the highest light saturation point
of 0.4mM /m? /s and C. japonica the lowest of 0.15mM /m?* /s, Water potential of 4 species
subjected to water stress, began to decrease after lst day of drought and after 2Ith day of
drought, those of C. japonica, M. thunbergii, C. cuspidata var. sicholdii and (). acuta decreased to
value of —25.1, —27.2, —38.1 and —37.7bar, respectively, whereas relative water contents of 4
species began to decrease after 7th day of drought and after 21th day, those of M. thunbergii, €.
cusprdata var. sieboldii and Q. acuta were dropped to about 50% and (. japonica 83.5%.
Photosynthetic activity of 4 species began to decline in the order of €. cuspidata var. sieholdii, ().
acuta, C. japonica and M. thunbergii after 10th day of drought.
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These results suggest that the segregated distributions of C. japonica - M. thunbergii on vally
positions and (. cuspidata var. sicholdii - (). acuta on slopes were associated with different responses
of water status and photosynthetic activities to their environment.
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Ci: CO, concentration of the air into the chamber (vpm)
Co: CO, concentration of the air out of the chamber (vpm)
S : Leaf area of the sample (cm?)
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Fig. 1. Diurnal courses of photon flux density (PFD) and air temperature on 29 April, 1991,
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Fig. 2. Diurnal courses of water potential(a) and relative water content(b) in leaves of 4 species on 29
April, 1991.
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Fig. 3. Diurnal courses of net photosynthesis in leaves of 4 species on 29 April, 1991. Legends are the
same as Fig. 2.
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