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Abstract

In this paper, one-dimensional non-autonomous differential equation models of dry matter accu-
mulation of mono-cropping maize and potato under natural conditions are established respec-
tively. Numerical simulation results show that the simulated values are in good agreement with
the experimental data, so the monoculture models can be used to describe the dry matter accu-
mulation process of maize and potato in monoculture growth respectively. The dry matter accu-
mulation of maize concentrates mainly in jointing, tasting and filling stage, while the dry matter
accumulation of potato concentrates mainly in tuber formation, tuber swelling and starch accu-
mulation stage, both of which are in line with the “S-shaped” growth law. Furthermore, by consi-
dering the promotion and inhibition effect of intercropping maize and potato’s growth, a two-
dimensional nonautonomous differential equation model of dry matter accumulation during their
intercropping growth is established. It is concluded by analyzing the corresponding autonomous
intercropping model that it has unique positive equilibrium point which is a stable node. The for-
mulas of relative growth rate are given. They show that the intercropping maize increases produc-
tion yield at a competitive advantage, the intercropping potato decreases production yield at a
competitive disadvantage, and their total production yield increases at advantage. Numerical si-
mulation of the nonautonomous interplanting model shows that if the parameters of the coupling
term of the model is chosen as y = 0.303, n = 0.0778, then amount of dry matter accumulation of
both crops tends to the stable positive equilibrium N, (442.96, 266.55). Compared with the mo-
noculture maize and potato, the dry matter accumulation of intercropping maize increases by
26.76%, the potato decreases by 8.10%, and the total dry matter accumulation corn of them in-
creases by 11.09%. This is just the result of what the advantage of intercropping system increases
production yield. Therefore, for the selection of planting methods, intercropping cultivation can
be considered as priority.
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Table 1. Dry matter accumulation data of maize
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Figure 1. Numerical simulation results of initial value problem (4)
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Table 2. Dry matter accumulation data of potato
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t/day 10 24 44 55 68 76 82 85 90
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Figure 2. Simulation results of initial value problem (8)
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Figure 3. Comparison of dry matter accumulation between maize and potato under mono-
culture or intercropping growth
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