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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 I. Response of leaf water potential and leaf injury under field
conditions : Akira FUKUDA, Satoshi YAMATANI, Tohru KOBATA, and Tadashi IMAKI (Faculty of Agriculture,
Shimane University, Nishikawatsu-cho, Matsue 690, Japan)

Abstract : Tea leaf sometimes receives serious damage as leaf blight or defoliation by winter cold wind in Sanin
region of Japan. When wind of 4-7ms~! blew, air temperature decreased to 0~ —4.4°C and a little snow remained
on the ground, leaf water potential (1) of tea plant (cv. Yabukita) was lowered to — 1.2MPa in mid night and
decreased to —2.3MPa in daytime of the next day. Leaf blight appeared one or two days after the condition. This
temperature is a little higher than that causing freeze damage of tea leaves. However, when wind speed was lower
that, air temperature was near 3—5°C and there was no snow, ¢, decreased only to —1.0MPa and leaf injury
was not observed. 1, did not decrease under —1.1MPa even in a hot summer day. We observed relationships
between pressure rate and leaf injury of tea leaves pressurized with a pressure chamber in order to make
analogous comparisons with decreases of -, by the cold winter wind. Leaf death started from pressurized rate
1.0MPa and 1.8MPa in winter and summer tea leaves, respectively, and the death was urged by more increase
of pressurization rate.

We suggested that the cold wind injury is caused by water deficiency of tea leaf as indicated by decrease of
Y1 under the strong cold wind and low temperature condition, and, in particular, winter tea leaves more easily
receive damage because winter leaves are sensitive to decrease of v more than other seasons leaves.

Key words : Cold wind injury, Leaf water potential, Low temperature, Strong wind, Tea.
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Visual score of Leaf injury.

Score

Visual sympton

S U B W DD

slight color change of leaf edge

blown color in leaf edge

slight color change of 30—50% of a whole leaf

changing into brown color of 30—50% of a whole leaf
slight change of green color of 60—100% of a whole leaf
changing into brown color of 60—100% of a whole leaf
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Fig. 2.

Cold wind injury of tea leaf (cv. Yabukita) in 8 March 1991 on the Honjyo Experimental
Farm of Shimane University. Cold wind blew from 22 to 24 February 1991.
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Diurnal trend of leaf water potential of tea plant and several meteorological conditions under

the field in winter (A, B) and in summer (C) day. Cold wind injury occurred in the winter day (A).
Values of leaf water potential were means = s.e. of three observations.
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Fig. 3. Increases of leaf death of tea leaves in
different seasons by pressurization with a
pressure chamber. Each values were
means * s.e. of three observations. Values
under 0.1 of score of leaf death were omitted
for clarity.

O — March Y=-2.04—-0.28X
rz=0.978**
® — December Y=-2.09-0.22X
r2=0.912**
& — June Y=-2.72-0.20X
r2=0.978**
A — August Y=—-4.88-0.26X
r2=0.966*

(%, * xindicates 5%, 1% level of signifi-
cance respectively.) where x is pressuriza-
tion rate and y is leaf injury score. See Table
1 for leaf injury score.
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Fig. 4. Increases of leaf death of old (@) and

new (O) tea leaves by pressurization with a
pressure chamber. Each values were
means * s.e. of three observations.
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Fig. 5. Diurnal trend of potential evaporation

of the winter day in which the leaf injury was
occurred and of summer days on the experi-
mental field. The potential evaporation Ep
was calculated from the Penman
equation®'?, Measurements of August 1990
were started at eight in the morning and
finished at nine in the next morning.
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