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MATHEMATICAL MODEL OF CORN INTERPLANTING
SYSTEM BY MEANS OF SYSTEM THEORY

Qi Wenhu Li Lixian Ni Jianhua
(Lhe Commission for fnlegrated Survoy of Naiur ol Roscurces, Acadentca Sigica)

The application of interplanting in the agriculiural production is of considerable
significance in promoting the rate of utilization of the sunlight in a unit arca and
in further ratsing the yield in a unit area. The c¢im of this paper is to study the
utilization of sunlight in the interplanting of cora and their relationship. We analyze
{irstly the composition of the corn iuterplantivg system jond their relationship,

o)
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assuming the process of the growth of corn as the process of the transformation
of materials in a definite time, Whereas the solar radiation energy, the leaf area
index, the dry weight of corn, as well as the decrease in receiving the sunlight
of the 8rd(2nd) crop of corn by the 2ud(8rd) crop of corn are all quantities
varying with time, and are hereby given as f(t), p(t) and x(t) respec tively. On
the basis of the object of study and the growth of the crops, we assume the
system to be linear, and time-invariant, and then simplify the system to adynamic
system of feedback of single input and single output.

We determine f{irst f(t), p(t) and x(t), and then transform {(t) into Fourier
series and make Laplace transformation. Second, let p(t) and x(t) be polynomial
functions based on the observation data and by means of multiple regression. We
obtain the coefficients of the polynomials p,, p,, p; and v, v, v,, v,, and then
make Laplace transformation.

Hence, the transfer function {rom f(t) to p(t) can be obtained,

‘_f;zo_ + 7?:21“ + %13{24
(1'1 (9) e T S
L3 @,8 + b, (nw)
s am1 (R®)E+s?
And the transfer function from p(t) to x(t).
Gy () = vy8° + 0,8 + 20,8 4 6
(P8t + pis+2p,)

Hence the transfer function from the receiving of solar radiation of corn to

dry material can be obtained;

G () = G,(8) G (s
Furthermore, the transfer function that reflects the interdependance of the
two crops of corn in receiving the sunlight is obtained as follows;
_ F@G ) - Py(s)
Do = PG
F(8) G () = Py(s)
D ) = N
b5 () PZ(S) ‘Gl ®
And hence the transfer function reflecting the interplanting system of corn as

a whole is as follows;
o Y (s G1(8) Ty Dy (8) +F3Dya(8)1 -1
T(s) =— "l = @, (s) G
DTG T Da@ @G -1 OO
As is shown from the above, it is the transfer function as a whole that refl-
ects the properties of systems of different interplanting systems. The difference of

various interplanting systems lies in D, (s} and Dyg(s).

Besides, given the input function f(t), after displaying it into Fourier series
and making Laplace transformation, we obtain %\(s), and then by formula, we get
?(s):?‘(s)-(}(s), and again by inverse Laplace transformation we get 7@ =L“E/Y\'(s)j.
Thus on the basis of different solar radiation input, the yield of ianterplanting of
corn in different areas can be calculated.

What is more important is that, in terms of the mathematical model which
we have established, as the difference of total yield y(t) in different systems is
determined by D,;(s) and D;,(s), the best interplanting system of corn can be
obtained through analysis of D, (s) and Dy, (s).
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