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Decrease of Leaf Water Potential and Leaf Injury of Tea Plant (Thea sinensis L.) Subject to Cold
Winter Wind in Sanin Region of Japan II. Increase of water flow resistance inside the plant contributes
to decrease of leaf water potential : Akira FUKUDA, Satoshi YAMATANI, Tohru KOBATA, and Tadashi IMAKI
(Faculty of Agriculture, Shimane University, Nishikawatsu-cho, Matsue, Shimane 690, Japan)

Abstract : In the previous report?, we indicated that cold wind injury of tea leaf in Sanin region occurred under
decreases of leaf water potential (yr;) caused by low temperature and strong wind. We attempted to clarify why
¢ decreases under the environments and tried to simulate the cold wind injury under artificial condition in order
to know whether decrease of y, truly causes leaf injury. Under a combination of low soil and air temperature
(0.5/—1.5°C) with strong wind (4.5ms"!), ¢, decreased to —0.6MPa under a dark condition and to —1.8MPa
under a light condition. Leaf injury appeared under the light condition. Water flow resistance (R) inside the
plant increased when low soil and air temperature (0.5/—1.5°C) was maintained under changing wind speed
below the light condition. R in leaf and roots increased with decreased plant body temperature when R of the
parts was directly assumed by the slope between pressurization rate with a pressure chamber and water flow rate
through the plant parts under several temperatures.

We concluded that the cold wind injury in Sanin region may be caused by decrease of leaf water potential
because low soil and air temperature drastically increase water flow resistance inside the leaf or the roots, and
strong wind and short wave radiation accelerates transpiration rate.

Key words : Cold wind injury, Leaf water potential, Transpiration rate, Water flow resistance, Tea.
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Fig. 1. Schematic representation of plants parts
(Ieaf, stem and roots) of a tea young plant of
one year after cutting when water flow resis-
tance inside the part was measured with a
pressure chamber. Each the plant part was
cut from a plant and one side portion of the
part was immersed in distilled water inside
the pressure chamber. Sap water from other
end of the plant part by the pressurization
was gathered in a small vial and the vial was
weighed for calculation of flow rate under
several pressurization rates. The part was
maintained under constant temperature (0,
10 and 20°C) during the measurement.
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Fig. 2. Relationships between leaf water poten-

tial of tea and wind speed under (A) dark or
(B) light condition. Soil and air temperature
were changed. Light intensity was 0.
16KWm™'. Values were means =+ se. of
three observations.
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Fig. 3. Relationships between transpiration rate
of tea leaf and wind speed under the light
condition. Values were means * s.e. of three
observations.
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Fig. 4. Relationships between leaf water poten- 7 ‘t 54 ENBERIBD. Lt T, %ﬁ@ﬁﬂ
tial of tea leaf and transpiration rate in B TICBT2@EIC L2 L BTEFEC7F 25
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Fig. 5. Relationships between pressurization rate and water flow rate in a leaf, a stem and roots of

a young tea plant under different temperature conditions. See figure 1 for methods of measure-
ments. Plant materials of (A) October (autumn plant) and (B) December (winter plant) were
used. Values were means * s.e. of three observations.
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Fig. 6. Relationships between water flow resis-

tance inside plant parts and temperature of
the plant parts. See figure 5 for the treat-
ments. Water flow resistance inside the plant
part was assumed from slope of the regres-
sion between pressurization rate and water
flow rate from the plant part. Values were
means *+ s.e. of three observations.
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Fig. 7. Assumed total water flow resistance

inside a whole plant of autumn (October)
and winter (December) under different tem-
perature conditions. Calculation was done
from a mean size plant and water flow resis-
tance of each plant part. See figure 1 and 5
for data of the plant size and the resistance.
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