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Influence of Soil Zone Temperature on Growth of Grapevines(Vitis spp.)
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Department of Horticulture, Chungbuk National University, Cheong-Ju 360-763, Korea

Abstract

This study was conducted to investigate the effect of soil zone temperature on the growth responses
of two grapevine varieties. Campbell Early was cultivated under unprotected environment and Black
Olympia was cultivated in the greenhouse. As growth responses, growth, photosynthetic rate and con-
tents of mineral elements as affected by four different soil zone temperatures (10, 15, 20, and 25°C)
were examined. Weights of Ieaves, stems and roots were higher at 20 and 25°C than at 10 or 15°C root
zone temperature in both varieties. Chlorophyll concentration and photosynthetic rate were the great-
est at 20°C root zone temperature. Contents of phosphate, potassium, and calcium increased with

increasing root zone temperature.
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Table 1. Growth of Campbell Early as affected by root zone temperature.

Root zone Plant height ~ Stem length  Stem diameter Leaflength  Leaf width ~ Number Leaf area per
temperature (°C) (cm) (cm) (cm) (cm) (cm) of leaves plant (cm)
10 78.4c 72.2¢ 0.445¢ 15.6b 13.6b 38.0b 3149.5¢
15 110.0b 99.0b 0.521bc 19.6a 14.8a 55.6a 5258.7b
20 138 8a 135.4a 0.617a 20.2a 15.4a 71.2a 6700.5a
25 130.4a 126.8a 0.600a 21.0a 15.6a 70.4a 6715.2a
Current shoot (g) Biennial shoot (g) Rool dry wt. (g) Leaf dry wt. (g) Plant dry wt. (g)
2.07 2.47¢ 2.24¢ 12.34c 19.12¢
2.96 3.29b 4.00b 20.60b 30.85b
3.99 4.82a 6.78a 26.25a 41.84a
3.56 4.98a 6.41a 25.69a 40.64a
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Table 2. Growth of Black Olympia as affected by soil temperature.

Root zone Plant height  Stem length  Stem diameter Leaflength Leaf width  Number Leaf area
temperature (“C) (cm) (cm) (cm) (cn) (cm) of leaves  per plant (cm)
10 96.4d 88.4c 0.533ab 17.2b 15.4b 30.8¢ 3349¢
15 126.2¢ 121.6b 0.607ab 19.6b 16.4a 45.0b 6514b
20 169.82 162.4a 0.693a 25.6a 16.8a 66.0a 8534a
25 148.4b 137.8b 0.700a 26.2a 17.0a 60.4a 8216a
Current shoot (g) Biennial shoot (g) Root dry wt. (2) Leaf dry wt. (g) Plant dry wt. (g)
2.36 4.26c 4.42¢ 13.12¢ 24.16¢
454 5.94bc 6.72b 25.52b 42.72b
6.12 8.10a 10.90a 33.44a 58.56a
5.90 8.02a 10.24a 32.22a 56.38a
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Table 3. Photosynthesis rate and chlorophyll flourescens as affected by soil zone temperature in Campbell Early.

Root zone temperature (°C)

Photosynthesis rate (umol.CO,m28")

Chlorophyll flourescens (Relative value)

10 3.39 £ 0.81c
15 7.04 = 1.54b
20 9.04 £ 1.22a
25 8.63 * 1.03a

27.23 + 4.38b
35.13 £ 6.97a
38.30 £ 5.71a
3599 £ 7.12a

Table 4. Photosynthesis rate and chlorophyll fluorescent as affected by rootl zone temperature in Black Olympia.

Root zonel temperature (°C)

Photosynthesis rate (mol.CO,m™$)

Chlorophyll flourescens (Relative value)

10 3.52 £ 1.02¢
15 7.95 t 1.18b
20 12,70 £ 2.17a
25 12.10 = 2.26a

30.53 £ 5.11b
38.10 £ 6.43a
4047 = 4.25a
38.73 = 5.39a
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Table 5. Effect of root zone temperature on inorganic element content of leaf, shoot and root of grapevines.

. Leaf (%)
Varieties Root zone temperature (°C)
TN P205 I{ZO Ca0 MgO
10 2.24a 1.05a 1.56ab 2.14a 0.35a
. 15 1.97a 1.16a 1.38b 2.02a 0.41a
Black Olympia
20 2.03a 1.08a 1.66a 2.13a 0.41a
25 2.23a 1.13a 1.65a 2.22a 0.39a
10 2.07a 1.13a 1.82a 2.39a 0.43a
15 221a 1.09a 1.65a 2.39a 0.44a
Cambell early
20 2.22a 1.23a 1.64a 2.40a 0.56a
25 2.20a 1.03a 1.74a 2.13a 0.57a
. Shoot(%)
Varieties Root zone temperature (°C)
T-N on5 Kzo CaO MgO
10 0.62a 0.65b 0.95b 0.56¢ 0.22b
. 15 0.61a 0.66b 1.47a 0.73ab 0.23b
Black Olympia
20 0.67a 0.75b 1.60a 0.84a 0.29a
25 0.72a 1.02a 1.40a 0.99a 0.32a
10 0.73a 0.49b 0.75¢ 0.58b 0.15b
15 0.75a 0.77a 1.80a 0.83a 0.21ab
Cambell early
20 0.74a 0.77a 1.67a 0.81a 0.24a
25 0.65a 0.64a 1.23b 0.97a 0.27a
. Root(%)
Varieties Root zone temperature (°C)
N P-0; K,O CaO MgO
10 1.09b 0.57b 1.13b 0.72b 0.29a
. 15 1.19b 0.77a 1.33b 0.99a 0.35a
Black Olympia
20 1.28a 091a 1.66a 0.94a 0.28a
25 1.01b 0.93a 1.46ab 1.00a 0.29a
10 L.07b 0.65b 1.39b 0.81ab 0.25a
15 1.23a 0.71a 1.58a 0.89a 0.33a
Cambell early
20 1.33a 0.85a 1.78a 1.00a 0.30a
25 1.05b 0.81a 1.77a 0.96a 0.27a
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