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Abstract: The purpose of this study was to describe the photosynthetic features of Prunus maximowiczii and Prunus
serrulate Lindl. var. pubescens (Makino) Nakai in response to drought stress. Specifically, we studied the effects of
drought on photosynthetic ability and photosystem II activity. Drought stress (DS) was induced by cutting the water
supply for 30 days. DS decreased the moisture contents in the soil, and between the 10th and 12th days of DS, both
species had 10% or less of x., After the 15th day of DS, it was less than 5%, which is a condition for disease to
start. We observed a remarkable decrease of maximum photosynthesis rate starting from 10th day of DS; the light
compensation point was also remarkable. Dark respiration and net apparent quantum yield decreased significantly on
the 15th day of DS, and then increased on the 20th day. In addition, the stomatal transpiration rate of P. maximowiczii
decreased significantly on thel5th day of DS, and then increased on the 20th day. Water use efficiency increased on
the 15th day of DS, and then decreased on the 20th day. The stomatal transpiration rate of P. serrulate decreased
significantly on the 20th day of DS, and then increased afterward, while its water use efficiency increased on the 20th
day of DS, and then decreased afterward. These results indicate that the closure of stoma prevented water loss, resulting
in a temporary increase of water use efficiency. Chlorophyll fluorescence analysis detected remarkable decreases in the
functional index (Plags) and energy transfer efficiency in P. maximowiczii after the 15th day of DS. Meanwhile,
photosystem II activity decreased in P. serrulate after 20 days of DS. In addition, Ts-Ta, Plags, DIo/RC, ETo/RC
followed similar trends as those of the soil moisture content and photosynthetic properties, indicating that they can
be used as useful variables in predicting DS in trees.

Key words: drought stress, photosynthetic ability, photosystem II activityin, canopy temperature, native Prunus spp.,
Prunus maximowiczii., Prunus serrulate.
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Table 1. Summary of chlorophyll fluorescence from JIP test.
Parameters Description

®po(=TRo/ABS)
@Eo(:ETo/ABS)
Yo(=ETo/TRo)

Probability that an absorbed photon leads to reduction further than Qa
Probability that an absorbed photon leads to electron transport further than Qs
Probability that an absorbed photon leads to reduction of Qa

ABS/CS Absorption flux per excited cross section

TRo/CS Trapping of electrons per excited cross section
ETo/CS Electron flux per excited cross section beyond Qa
DIo/CS Energy dissipation flux per excited cross section
Plags Performance index on absorption basis

w0 Zgstgon, ¢Uuy
rate; Pn), 7]3-5A<&:I=(stomatal transpiration rate; E), 7]
7 &= (stomatal conductance; gH,0)E ZA}FSHETE o]
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JIP EA(polyphasic rise of Chlorophyll a fluorescence
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Figure 1. Changes of temperature(T), relative humidity(RH) and
solar radiation during the experiment. Data were represented
as the daily averages.
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A etal 7|5 EAst FEE SEE AHA7]=H
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Figure 2. Changes of photosynthetic parameters of P. maximowiczii. and P. serrulate. by drought stress. Each value is expressed
as the meant S.E(n=5). Significant differences are indicated by asterisks: *=P<0.05, **=pP<0.01, ***=P<0.001, and NS is
non-significant. Pny,,,: maximum photosynthesis rate, Lcomp: light compensation point, D, dark repiration, and @: net apparent
quantum Yyield, E: stomatal transpiration rate, WUE: water use efficiency. Vertical bars representSD(n=5).
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Figure 3. Changes of fluxes ratio(®@po, ¥ o, Pro) of P. maxi-
mowiczii. and P. serrulate. by drought stress. Each point is
expressed as the meantS.E.(n=5). Different letters indicated
significantly different from DS 1 and P values were calculated
by using paired t-test(*p < 0.01). Vertical bars representSD
(n=5).
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Figure 4. Changes of relative activities per cross section(ABS/RC, TRo/RC, ETo/RC, DIo/RC) of P. maximowiczii. and P.
serrulate. by drought stress. Each point is expressed as the mean+S.E.(n=5). Different letters indicated significantly different
from DS 1 and P values were calculated by using paired t-test(*p < 0.01). Vertical bars represent:SD(n=5).
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