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Differences in the Photosynthetic Characteristics and Tree Growth among Four Japanese Persimmon

Cultivars Grown in Warm Climate

Naoto Iwasaki and Akiko Yoshida

Faculty of Agriculture, Miyazaki University, Gakuenkibanadai nishi 1—1, Miyazaki 88921

Summasry

Photosynthetic and root respiration rates were investigated in relation to tree growth
of four 7-year-old Japanese persimmon (Diospyros kaki Thunb.) cultivars. The differences
in ecological characteristics and adaptability to warm climate among the cultivars are
discussed.

1. Increases of trunk girth during the growing season were greater in the early-matur-
ing cultivars ‘“Tone wase’ and ‘Nishimura wase’ than they were in the relatively late-
maturing cultivars ‘Fuyu’ and ‘Hiratanenashi’. In autumn, the total sugar contents of the
non-bearing ‘Fuyu’ shoots were highest, whereas its starch contents were lowest among
the 4 cultivars.

2. The photosynthetic rate of a single leaf in early July was high in ‘Fuyu’ and equally
low in ‘Hiratanenashi’ and ‘Tone wase’. In early August, however, photosynthetic rates
were high in ‘Hiratanenashi’ and ‘Tone wase’ and low in 'Nishimura wase’.

3. There were no significant differences in seasonal changes in root respiration rate
among the cultivars. However, in mid-August, the root respiration rates at 30 °C were
lower in ‘Fuyu’ and ‘Nishimura wase’ than they were in ‘Hiratanenashi’ and ‘Tone wase’;
there were no differences at 25 °C.

These results show that tree growth of the early maturing cultivars was greater than
that of relatively late-maturing cultivars in the warm climate; ‘Hiratanenashi’ and ‘Tone
wase’ which maintain higher photosynthetic rates during the summer seem to be more
adaptable to the warm climate than the other two cultivars. )
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Fig. 1. Seasonal fluctuations in daily minimum and max-
imum temperature, and precipitation at ten-day inter-
vals during the experimental period.

Table 1. Tree growth of 4 Japanese persimmon cultivars
during the growing season in 1994 .

Trunk girth (cm) Trunk girth

increment
1 Mar. 31 Oct. (cm)
Hiratanenashi 21.8b* 25.3b 3.5b
Tone wase 28.8a 33.4a 4.5ab
Nishimura wase 29.4a 34.6a 5.1a
Fuyu 21.2b 22.9b 1.7¢
* % * % *

* Mean of 5 replications and mean separation by Duncan’ s
multiple range test at p=0.01 (3% %) or p=0.05(%) .
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Table 2. Total shoot growth and carbohydrate content in 4 Japanese persimmon cultivars

at the end of growing season.

Shoot length

Shoot diameter

Carbohydrate content

(cm) (mm) Total sugar Starch
(mg-g'dw)  (mg-g'dw)
Hiratanenashi 16.7b* 7.3b 29.8b 236.4
Tone wase 24 .5a 8.2a 30.6b 195.4
Nishimura wase 18.3b 6.1c 28.0b 195.0
Fuyu 21.2ab 5.7c 35.4a 181.4
* %k %k % %k ns

* Mean of 5 replications and mean separation by Duncan’ s multiple range test at p=0.01

(% %) or p=0.05(%).
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Fig. 2. Fruit growth curves of 4 Japanese persimmon cul-
tivars.
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Table 3. Fruit characteristics of 4 Japanese persimmon cultivars at harvest.

Fruit diameter

Rind color®

Fruit weight Seed Brix
(g Major axis  Minor axis Lengthwise Fruit Equatorial number @)
(mm) (mm) (mm) apex
Hiratanenashi 139.74+ 5.05¥ 75.5+1.14 67.6+0.99 46.2+0.57 3.2£0.23 2.54£0.19 0.0+0.00 16.5%+0.20
Tone wase 164.4%+ 6.45 78.8+1.11 71.0+1.08 49.6+0.56 4.3+0.15 3.3+0.14 0.1£0.09 19.24+0.35
Nishimurawase 179.5% 7.37 79.6+1.24 74.5+1.57 54.0+£0.63 5.0+0.32 4.0%£0.32 6.2+0.58 14.01+0.48
Fuyu 169.7+11.06 75.6+1.77 72.1+£1.27 52.8+1.28 3.8+0.37 4.0%x0.00 3.8+0.80 14.8%+0.26

z

Color chart value for Japanese persimmon.
¥ Mean=xSE.

Table 4. Leaf temperature and stomatal conductance during photosynthetic measurement in 4 Japanese persimmon cultivars.

8 July 4 Aug. 5 Sep. 4 Qct.
T leaf® COND” T leaf COND T leaf COND T leaf COND
Hiratanenashi 37.8~39.0 0.152c" 37.1~38.9 0.508¢c 35.0~36.7 0.309b 28.9~31.5 0.264b
Tone wase 37.3~38.8 ~ 0.162c 36.4~37.2 0.628b 36.3~39.0 0.333ab 28.5~32.6 0.279%
Nishimura wase 37.2~39.0 0.218b 35.5~37.1 0.526¢ 37.3~39.4  0.320ab 30.1~33.9 0.275b
Fuyu 37.4~38.9 0.225a 35.9~37.4 0.736a 36.2~37.9 0.417a 28.9~31.5 0.359%
* % % % * *

? Leaf temperature.

¥ Stomatal conductance.

* Meanof3 or 5 replications and mean separation by L. S. D. at p=0.01(%* %) or p=0.05(%).
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Fig. 3. Seasonal changes in photosynthetic rates among 4
Japanese persimmon cultivars during growing sea-
son. Values are means of 3 replications and values
with different letter within same date are significant-
ly different by Duncan’s multiple range test at p=

0.05.
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Fig. 4. Seasonal fluctuations in root respiration rate of 4
Japanese persimmon cultivars during growing sea-
son. Measurment on each date was conducted at 25
°C and values are means of 3 replicates.

Table 5. Root respiration rate” in 4 Japanese persimmon
cultivars at 25 and 30°C on 15 Aug.

25T 30T
Hiratanenashi 0.226 0.223ab"
Tone wase 0.310 0.242a
Nishimura wase 0.237 0.168¢
Fuyu 0.231 0.181bc
ns *
? mg:Oy-g lfw

¥ Mean of 3 replications and mean separation by Duncan’ s
multiple range test at p=0.05(*) .
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