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Table 1. Effect of temperature on the leaf characteristics in Vitis.

Temp. Leaf Special Dry Stomata Length of Chlorophyll Ratio of
Species thickness leaf weight weight density stomata content Chlorophyll

(C) (XlOFcm)  (x10-3mg/cm)  (%) (1 mm”) (ccm) (mg/dm’) b / a

Growth Temperature Relative Day-length Light
humidity intensity

chamber (“c) (%RH) (hrs) (Klx)

GL-3 15 70 12 10
GL-1 20 70 12 10
GL-2 20 70 12 25
GM-l 25 70 12 10
GM-2 25 70 12 25
GM-3 30 70 12 10
GH-1 30 70 12 25
GH-2 35 70 12 25

Vitis 20 4.43 1.50 29.53 180.57 22.6 3.81 0.29
coignetiue 25 3.53 1.22 26.91 166.44 24.1 3.57 0.30

30 3.18 1.18 26.95 158.20 22.5 3.52 0.28
~cordifoh 20 5.29 1.43 37.00 232.72 25.8 3.55 0.26

25 5.05 1.30 38.28 294.28 25.2 4.51 0.29
30 4.25 1.24 34.15 220.29 25.4 4.46 0.27

V. longii 20 4.08 1.36 30.07 186.17 27.0 3.15 0.30
25 4.05 1.39 29.22 167.02 28.7 4.28 0.28
30 4.68 1.40 33.33 183.81 26.3 4.68 0.30

~uestiualis 20 3.70 1.10 22.97 178.21 24.2 3.17 0.32
25 4.16 1.19 34.97 150.24 27.2 4.05 0.27
30 4.92 1.24 39.58 126.67 26.6 4.44 0.26

Vficifolia 20 4.66 1.26 37.08 169.68 22.1 3.48 0.32
25 3.99 1.21 32.95 231.53 22.9 3.96 0.29
30 3.65 1.08 33.72 162.89 22.3 4.41 0.30

Vurizonicu 20 4.67 1.43 32.77 149.95 25.9 3.29 0.26
25 4.25 1.34 31.63 217.11 27.1 3.30 0.29
30 3.58 1.23 28.99 123.28 26.2 3.37 0.27
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Table 2. Effect of temperature and light intensity on the leaf morphological characteristics in
grape cultivar, ‘Neo Muscat’.

Temp. Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight density stomata content Chlorophyll

(“c)  (XlOFmgicm)  (XlOFcm) (%I (1 mm”) (Pm) (mg/dm’) b / a

Nature 15 3.96 1.56 25.30 135.21 25.4 3.23 0.24
20 5.00 1.51 33.08 108.41 25.5 3.59 0.23
25 4.15 1.39 25.26 150.83 24.3 3.64 0.25
30 4.26 1.40 30.45 112.23 23.1 4.57 0.25

1OKlx 15 3.33 1.41 23.65 131.68 24.2 3.06 0.25
20 3.08 1.34 22.94 112.22 23.9 3.66 0.24
25 4.16 1.64 25.37 101.04 24.1 4.87 0.26
30 3.87 1.51 25.63 105.60 23.6 5.69 0.25

25Klx 20 3.48 1.51 23.02 128.02 23.5 3.48 0.24
25 4.87 1.80 27.01 142.77 23.3 4.57 0.24
30 5.11 1.84 27.75 171.74 23.4 5.03 0.25
35 4.00 1.64 24.45 131.07 22.7 4.60 0.26

Table 3. Effect of temperature and light intensity on the leaf morphological characteristics in
grape cultivar, ‘Muscat of Alexandria’.

Temp. Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight density stomata content Chlorophyll

(“c)  (X10m3mgicm)  (X10-‘cm) (%) (1 mm’) (Pm) (mg/dm’) b / a

Nature 15 3.02 1.15 26.18 130.06 27.0 2.62 0.26
20 4.22 1.39 30.36 99.12 25.0 3.11 0.26
25 3.02 1.04 29.05 145.52 25.4 3.03 0.24
30 3.09 1.11 27.82 136.09 23.8 3.57 0.26

1OKlx 15 2.93 1.24 23.60 100.16 27.5 3.02 0.27
20 2.98 1.23 28.29 129.03 26.1 3.24 0.31
25 2.83 1.41 20.12 119.30 25.4 3.71 0.27
30 2.56 1.32 19.45 148.12 24.9 3.79 0.29

25Klx 20 4.24 1.48 28.61 182.40 26.0 1.84 0.27
25 3.50 1.46 23.97 169.41 25.4 2.74 0.25
30 3.53 1.63 21.62 155.36 23.4 6.29 0.28
35 3.24 1.32 24.58 164.37 23.5 4.29 0.32



Table 4. Effect of temperature and light intensity on the leaf morphological characteristics in
grape cultivar, ‘Delaware’.

Temp. Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight density stomata content Chlorophyll

(“c)  (X10-‘mg/‘cm)  (XlO~‘cm) (%) (1 mm”) (ccm) (mg/dm’) b/a

Nature 15 3.68 1.29 28.48 167.02 25.0 2.77 0.29
20 3.90 1.22 31.84 118.43 25.1 3.23 0.28
25 3.87 1.15 33.55 148.76 25.0 3.29 0.30
30 3.68 1.17 31.53 125.19 23.3 3.65 0.31

1OKlx 15 2.75 1.13 24.25 114.00 24.2 2.93 0.28
20 2.97 1.16 25.54 129.91 24.3 3.88 0.29
25 3.17 1.16 27.36 104.56 25.1 4.51 0.27
30 2.68 1.07 25.06 98.97 25.3 4.86 0.34

25Klx 20 3.56 1.34 26.51 147.59 23.3 3.01 0.27
25 3.77 1.36 27.70 133.40 25.4 4.13 0.29
30 3.95 1.35 31.60 134.92 25.4 4.75 0.29
35 4.12 1.44 28.72 108.99 26.1 4.40 0.28

Table 5. Effect of temperature and light intensity on the leaf morphological characteristics in
grape cultivar, ‘Kyoho’.

Temp. Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight density stomata content Chlorophyll

(“c)  (XW3mg/cm)  (X10-‘cm) (%I (1 mm”) (Pm) (mg/dm’) b / a

Nature 15 4.21 1.41 29.96 91.02 33.1 3.25 0.26
20 3.99 1.45 27.49 108.70 32.4 3.72 0.27
25 3.53 1.40 25.16 112.22 32.8 3.78 0.28
30 3.17 1.26 25.10 93.37 30.4 3.91 0.29

1OKlx 15 4.51 1.54 29.68 102.79 33.3 2.86 0.27
20 4.35 1.63 24.52 80.70 33.9 4.08 0.27
25 4.75 1.88 25.29 70.10 32.6 4.86 0.29
30 4.61 1.67 27.57 80.12 33.6 5.13 0.28

25Klx 20 5.58 1.88 29.67 112.52 33.5 2.74 0.29
25 4.59 1.78 25.88 77.76 34.4 3.98 0.28
30 4.62 1.72 26.80 92.21 33.1 5.33 0.28
35 3.93 1.71 23.02 95.15 34.8 4.27 0.30



Table 6. Difference in the density and length of the stomata in two
leaf ages in grape cultivars.

May - July Ott - Nov

Cultivars Stomata Stomata Stomata Stomata
length density length density
(pm) (1 mm*) (clrn) (1 mm’)

Vitis vinifera
Italia 26.8 194.41 31.5 127.92
Nyunai 27.8 183.30 29.2 170.34
Chasselas rose 26.5 182.06 26.9 152.44
Neo Muscat 26.5 165.86 28.0 153.33

American hybrid
Megumi 27.5 187.65 30.1 160.40
Delaware 25.2 234.47 25.8 118.64
DK-151 25.7 165.86 27.1 110.69
Scarlet 26.4 210.32 27.3 157.08
Kyoho 33.4 120.47 40.2 100.75
Kyogei 36.5 117.53 38.4 115.27
Pione 35.0 111.93 42.6 80.20
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Summary

Dry weight per unit leaf area, leaf thickness, the percentage of dry matter and the
stomata1 density of species and varieties grown under strong light conditions were
higher than those grown underweak light conditions. However, the chlorophyll content
of those grown under weak light was conversely higher.

The chlorophyll content of species and varieties grown under high temperature was
high, but as the temperature reached at the level of 35”c, the content tended to be lower.
The variation in leafthickness, dry weight per unit leaf area, the percentage of dry mat-
ter, stomata1 length and stomata1 density, due to the growth temperature conditions,
differed according to varieties, but there was no definite tendency.


