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ABSTRACT

This research proposed the mathematical growth model of Curcuma leaf length in tissue
culture condition (in vitro) and in soil pot condition under nursery control, where the
mathematical growth model of Curcuma leaf and flower during vegetative period and
reproductive period was studied by considering on relation of the growth in leaf length of each
Curcuma leaf and relation between the leaf length and the florescence length. This mathematic
growth model used to explain growth in Curcuma leaf is a kind of Multi growth model including
the exponential growth model and logistic growth model. These models demonstrated that the
Curcuma growth in leaf length in the tissue culture condition can be divided into two phases; bi-
exponential growth model for the first phase, and logistic growth model for the second. In
addition, the period of vegetative growth and flowering growth of Curcuma can also be divided
into 4 different phases; for the vegetative growth, the first stage of growth was a bi-exponential
growth model, the second stage was a bi-logistic growth model, the third stage was reduction of
leaf length as a bi-exponential model, and the fourth period was reduction of leaf length as a
logistic growth model. For Curcuma growth during flowering period, the first stage was a tri-
exponential growth model, and the second, third, and fourth stage were the same as the Curcuma
model during vegetative growth. As the study result by using the growth model as above, it could
predict probability of flowering growth when it had the first stage of growth as a tri-exponential

growth model. To determine accuracy of the growth model in this study, the average Root Mean
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Square Error (RMSE) and Standard Error (SE) value were used for calculation. This revealed that
both of error values of all Curcuma growth conditions were low, implying that the value derived
from the model and from recording were similar. This can be concluded that these mathematical
models can be used to predict the growth of Curcuma in leaf length under the tissue culture

condition (in vitro), in vegetative and reproductive period under soil pot condition as well.
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Curcum alismatifolia Gagnep.
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