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ABSTRACT

We developed a simple model to predict emergence time and emergence rate of southern type garlic
using the daily mean temperature. Emergence rate of garlic was decreased and emergence time was
delayed on higher temperature than optimum temperature of 12.7°C. In the model, firstly daily
emergence rate was calculated using a beta function to input daily mean temperature, then the
percentage of garlic emergence was calculated using a nonlinear model with accumulated emergence
rate. The model was good to describe the experimental data of growth cabinet. Also it can explain well
the experimental data using temperature gradient tunnel, designed for verification of model
performance. But there are 5 days of deviation between estimated and measured time of garlic
emergence on the field experiment. More research is needed to develop an advanced model considering
other factors, such as soil moisture.
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Fig. 1. Changes in daily mean temperatures of inside and
outside of temperature-gradient tunnel in every experimental
plot. The outside temperature of temperature-gradient tunnel is
lower than inside the temperature-gradient tunnel. Vertical
bars mean daily temperature deviations between temperatures
of outside and that of inner-most plot.
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Fig. 2. Progress of emergence rate of southern type garlic
according to temperature treatments of 10, 15, 20, 25, 30°C
in chamber experiment.
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Table 1. Days of 50% emergence of southern type garlic influenced by temperature

Temperature Days of 50% Coefficient Emergence rate 2
(°C) emergence (a) (days) (b) (day™)
10 11.58 3.25 0.0864 0.9814
15 11.64 2.35 0.0859 0.9857
20 13.23 4.57 0.0756 0.97.7
25 16.15 7.10 0.0619 0.9612
30 29.00 1.39 0.0345 0.9814
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Fig. 3. Dependency of emergence rate of southern type 0g e WY i 3 3 p

garlic on temperature. Yin’s beta function was introduced
for curve fitting using 4°C as base temperature and 37°C as
ceiling temperature.
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Fig. 5. Comparison of measured and estimated percentages of garlic emergence in temperature gradient tunnel and outside field.
The results of low-, medium-, high-temperature and outside plots are showed on (A), (B), (C) and (D), respectively. In case of
outside field (D), Five days of deviation between model estimation and measured data in emergence time are showed.
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