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Abstract

In this paper, an ordinary differential equation model of the proportion of carbon, nitrogen and
potassium demand for tomato growth and development in natural state is established firstly. The
result of numerical simulation of the model is consistent with the experimental data of tomato
growth. Then, the ordinary differential equation model of the proportion of carbon, nitrogen and
potassium demand for tomato growth and development with the effect of sound frequency is given.
The numerical results show that the appropriate frequency of sound wave treatment can accele-
rate the growth of tomato and achieve early maturity. When the sound frequency is 2200 Hz, to-
mato could be picked 6 days ahead of time. Appropriate frequency of acoustic treatment could
promote the photosynthesis and quality of tomato. In particular, the concentration of intercellular
carbon, nitrogen, and potassium content of tomato increases in the treatment groups of 1000 Hz,
2200 Hz and 3300 Hz. Among them, the effect of sound wave treatment at 2200 Hz is the most ob-
vious. However, when the frequency is higher than 5500 Hz, the growth of tomato inhibits. There-
fore, reasonable utilization of plant sound control should achieve early maturity of tomato facili-
ties and improve the fruit quality.
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Figure 1. Idea graphics for carbon,
nitrogen, and potassium models
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Figure 2. Model (11) describes the growth and development curve of tomato
vegetative organs from seedling to harvest
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Table 2. Nitrogen absorption of tomatoes under the processing of sound waves of
different frequencies
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Figure 3. The growth and development curve of tomato organs from
seedling stage to harvest stage under the control of sound waves of
different frequencies
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Figure 4. Curves of carbon content in tomato cells from seedling stage
to harvest stage under under the control of sound waves of different
frequencies
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Figure 5. The curve of nitrogen content in tomato cells from seedling stage
to harvest stage under the control of sound waves of different frequencies
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Figure 6. Curves of potassium content in tomato cells from seedling
stage to harvest stage under the control of sound waves of different
frequencies
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