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Growth and Fresh Bulb Weight Model in Harvest Time of Southern Type
Garlic Var. ‘Namdo’ based on Temperature
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Abstract. This study was conducted to investigate optimal temperature of garlic and develop bulb weight model in
harvest time. Day and night temperature in chambers was set to 11/7°C, 14/10°C, 17/12°C, 20/15°C, 23/18°C, 28/
23°C(16/8h). Bulb fresh and dry weight was heaviest on 20/15°C. In 11/7°C and 14/10°C, leaf number and total leaf
area increased slowly. But in the harvest, leaf number and total leaf area were not significant, except 28/23°C. Mod-
els were developed with fresh bulb weight. As a result of analyzing the model, 18~20°C certified optimal mean tem-
perature. And the growing degree day base temperature estimated 7.1°C, upper temperature threshold estimated
31.7°C. To verify the model, mean temperature on temperature gradient tunnel applied to the growth rate model. Lin-
eal function model, quadric model, and logistic distribution model showed 79.0~95.0%, 77.2~92.3% and
85.0~95.8% accuracy, respectively. Logistic distribution model has the highest accuracy and good for explaining
moderate temperature, growing degree day base temperature and upper temperature threshold.
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Fig. 1. Temperature on temperature gradient tunnel.
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Table 1. Garlic growth and character on six temperature
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Fig. 2. Effect of temperature on number of leaves.
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Fig. 3. Effect of temperature on leaf area.

Day/night temperature(°C) Clove(ea) Bulb fresh weight(g) Bulb dry weight(g)
11/7°C 8.0 ab® 227 C 4.7 c

14/10°C 6.8 b 46.4 be 10.2 be

17/12°C 10.0 a 111.8 A 26.1 a

20/15°C 8.3 ab 130.4 A 323 a

23/18°C 8.3 ab 110.3 A 233 ab

28/23°C 9.5 a 81.4 ab 23.2 ab

7 Means followed by the same letter are not significantly different using Duncan’s multiple range test, P=0.05.
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Fig. 4. Fresh bulb weight functions based on temperature.

I is linear function model. II is quadric model. III is logistic

distribution function model (n=4)
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Fig. 5. Change in fresh bulb weight according to GDD during the
growth period in ‘Namdo’ Garlic. (n=4)
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Fig. 6. Fresh bulb growth rate functions based on temperature.
i is linear function model. ii is quadric model. iii is logistic
distribution function model (n=4)
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