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Abstract

The amount of Nitrogen uptake of soybeans and maize is important for increasing their yields. In
this paper, Logistic differential equation models (namely monocropping models) are established
firstly for nitrogen uptake of soybean and maize as monocropping respectively. Several conclu-
sions about the growth of soybean and maize monocroppers are given by numerical simulation
analysis of the monocropping models. Furthermore, a two-dimensional differential equation model
(namely intercropping model) is established for the nitrogen uptake of the soybean and maize as
intercropping. By using the linear stability theory, the unique positive equilibrium point is proved
as stable node. At the same time, it is proved that the amount of Nitrogen uptake of intercropping
maize, as well as the total amount of Nitrogen uptake of intercropping maize and soybean is larger
than that of monocropping under certain condition of parameters, so the intercropping takes ad-
vantage in increasing productions finally. Numerical results of the intercropping model show that:
1) the peak nitrogen uptake of soybeans occurs around the 84th day, and the peak time for nitro-
gen uptake of maize occurs around 71st day. The peak time of nitrogen uptake of maize and soy-
bean is staggered, so they are suitable for intercropping; 2) the unique stable positive equilibrium
point is obtained (1.24, 4.29) under the selection of suitable parameters. Therefore, under inter-
cropping conditions, the nitrogen uptake of soybeans is 1.24 g, which is less than that of mono-
cropping soybeans by 26.19%; however, the nitrogen uptake of intercropping maize is 4.29 g,
which is higher than that of monocropping maize by 20.17%, and the total nitrogen uptake of in-
tercropping soybeans and corn increases by 5.33%. This shows that intercropping results in the
advantages of nitrogen uptake.
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Table 1. Data on nitrogen uptake in soybeans
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Figure 1. Numerical simulation results of initial value problem (4)
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Table 2. Data on nitrogen uptake in maize
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Figure 2. Numerical simulation results of initial value problem (8)
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Figure 3. Image of the relationship between nitrogen uptake and time of single soy-
bean and intercropping soybean
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Figure 4. Image of the relationship between nitrogen uptake and time of single maize
and intercropping maize
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