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Growth Model of Sowthistle (Ixeris dentata Nakai) Using Expolinear
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Abstract: The objective of this study was to make growth and yield models of sowthistle (Ixeris dentata Nakai) by using an
expolinear functional equation in a closed-type plant production system. The growth and yield of hydroponically-grown sowthistle
were investigated under four different planting distances (15 x 10, 15 x 15, 15 x 20, and 15 x 25 cm). Shoot dry weights
per plant was the highest at 15 x 25 cm, but was the lowest at 15 x 10 cm. Shoot dry weights per area was the highest
at 15 x 15 cm, but was the lowest at 15 x 25 cm. The optimum planting density and planting distance for yield of sowthistle
were 44 plants/m2 and 15 x 15 cm, respectively. Shoot dry weights per plant and per area were showed as an expolinear
type functional equation. A linear relationship between shoot dry and fresh weights was observed to be linear regardless of
the planting distance. Crop growth rate, relative growth rate and lost time in an expolinear functional equation showed quadratic
function form. Radiation use efficiency of sowthistle was 4.3-6.1 g~M]'1. The measured and estimated shoot dry weights showed
a good agreement using days after transplanting as input data. It is concluded that the expolinear growth model can be a useful
tool for quantifying the growth and yield of sowthistle in a closed-type plant production system.
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Fig. 1. Changes of temperature, relative humidity (RH), CO;
concentration and vapour pressure deficit (VPD) during the
experimental period (March 12-April 30, 2013).
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Fig. 2. Effect of four different planting distances on shoot dry
weights (g/plant) of sowthistle. Vertical bars indicate SE
of the means of four replications.
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Table 1. Parameter values obtained by fitting the expolinear growth model” as a function of time at four different planting

distances.
Planting distance Crop growth rate Relative growth rate Ty
(cm) (g-d) (gg'd) (d)
10 1.35 + 0.823" 0.15 + 0.012 379 £ 6.19
15 1.02 + 0.072 0.18 + 0.004 314 + 0.74
20 0.76 £+ 0.149 0.17 + 0.016 283 + 248
25 1.25 + 0.501 0.17 = 0.018 325 + 4.26

"W = Cn / Ru'In [1 + exp {Rm"(t-ty)}]; W = shoot dry weight, C, = crop growth rate, Ry, = relative growth rate, T, = lost

time and t = day after transplanting.

YThe lost time to indicate the time lost during canopy development before all radiation is intercepted.

*Mean * standard error (n = 4).
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