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Winter-depression of Photosynthesis in Tea Plants with Special Reference to Cultivar and Leaf Age:
Kunio OKANO and Kiyoshi MATSUO (National Research Institute of Vegetables, Ornamental Plants & Tea, Kanaya,
Shizuoka 428, Japan)

Abstract : Winter-depression of photosynthesis in overwintering leaves of tea (Camellia sinensis (L.) O. Kuntze)
plants was investigated with special reference to cultivar and leaf age. Photosynthetic activitiy of the leaves was
measured with an oxygen electrode. In cold-resistant cultivars ‘Yamatomidori’ and ‘Yabukita’, depression of leaf
photosynthesis in winter was relatively slight and recovery of the activity in early spring progressed favorably.
Conversely, winter-depression of photosynthesis was severe in the cold-sensitive cultivar ‘Inzatsu-131’, and the
recovery in spring was slight. Less cold-sensitive cultivar ‘Benihikari’ showed the intermediate response to low
temperature between these two groups. Thus, there was a close relationship between the degree of depression of
photosynthesis during winter and the extent of cold-resistance among the four cultivars examined. As the late
-sprouting immature leaves showed marked depression of photosynthesis in winter, photosynthetic activity during
winter was compared among leaves with different leaf ages. Maximum activity before the winter cold was highest
in the fourth crop leaves which were most recently matured, followed by the third &nd the second crop leaves.
Under winter cold, however, photosynthetic acitivities were equally depressed by 409, in leaves of all ages,
indicating that the depression of photosynthesis was not affected by the leaf age. These results suggest that fully
mature tea leaves with different ages would have same susceptibility to low temperature stress.

Key words : Cold-resistance, Cultivar, Leaf age, Low temperature stress, Overwintering leaves, Oxygen elec-
trode, Photosynthesis, Tea.
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Fig. 1 Changes in air temperature during the
winter season of 1991-1992 at the NIVOT,
Kanaya, Shizuoka, Temperature was expres-
sed as the average value of every five days.
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Fig. 2 Seasonal changes in photosynthetic
activities of the third crop leaves from four
cultivars differing in cold resistance.
®——® ; Yamatomidori (highly resistant), O
-—; Yabukita (resistant), ®----Q; Beni-
hikari (sensitive), ®@---@® ; Inzatsu-131 (high-
ly sensitive).

Values are the mean of eight leaves. Minus
value of oxygen evolution indicates the dark
respiration.

B ; Bud break of the first flush in cv. Yabu-
kita, P;Plucking of the first crop in cv.
Yabukita.
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Fig. 3 Differences in the depression of photosynthesis during winter between the third crop leaves (O——
O) and the late-sprouting immature leaves after the autumn skiffing (@----@) in cv. Yabukita (A)
and in cv. Inzatsu-131 (B). Values are the mean of eight leaves + standard deviation. Symbols are the

same as in Fig. 2.

Table 1. Morphological features of the third crop leaves and the late-sprouting im-
mature leaves after the autumn skiffing.
. Crop Leaf area Dry Weight SLA Leaf
Cultivar ,
season (cm?/leaf) (mg/leaf) (cm?/mg) colour
Yabukita 3rd crop 3.93 58.9 0.067 Dark green
Late-sprouting 8.57 105.9 0.081 Yellow green
Inzatsu-131 3rd crop 7.33 155.8 0.047 Dark green
Late-sprouting 15.86 258.9 0.061 Yellow green

Measurements were conducted on November 21, 1991.

Values are the mean of 10 leaves.
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Table 2. Morphological features of the second, the third and the fourth crop leaves.

Cultivar Crop Leaf area Dry Weight SLA Leaf Total-N
season (cm?/leaf) (mg/leaf) (cm?/mg) colour (%)

Yabukita 2nd crop 13.9 161.5 0.086 Dark green 3.30
3rd crop 5.7 64.7 0.088 Dark green 3.51
4th crop 11.7 111.7 0.105 Dark green 3.86

Inzatsu-131 3rd crop 5.2 62.6 0.083 Dark green 4.05

Mearurements were conducted on November 4. 1992.
Values are the mean of 10 leaves.
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