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STRUCTURAL RQUATIONS FOR T'HE INVESTIGATION OF

THE RELATION OF CORN m.nmmm
by Heyman Rubim

Tateoduestions

In Cooper's moliel of tho agrisulture)l sector of the sconomy,
the moduction fumetion involves a weriabls labelsd weather. In the
course of hvestigation of whet funetiongl(s) of the variows wegtler
wvgpriadles chould te wed as weatls» in that Mm, it beceme cspparyent

that we must econstrust In ggrioulture, as in ecommios, & system of
strustural equstions to explain the phencmena. This peper comcerns iteslf
with the yleld per acre of eom in o homogesaous plot.
The warigbles invelved:
Endopenous
Hs Effective time of harvest (the time at which growth seeses).

D(t)s Development of orop at time t.

6{t)s Growth of erop ot time &.

C: Size of awop harvested.

£(t)s Fraction of orop fortilized at time t.
k(t)s Frastion of erop sterilised at time %.
W(t): Effective ground water lewvel at time t.
M(t)s Hineral content of the scil at tims &,
T(t)s Temperature at tine t (dsgrees Pehwenbeit).
R(t): Rasnfall ot Siue ¢.

L(%)s Leugth of day at time t.
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u(t): Wind speed gt tims t.

a'(t) s Seturakion presgure of water vapor et time .

o(t): Pressure of atmospheric waler vapor at time t.

E(t)s: Bate of eveporat ion a,'b\l time ¢ x(npprox.inp,tely proportional
to u(e, - @) ). |

Time is measured from planting tim.

The equabions of the aymbems
E4
(1) D(H) = 1
This equation determirnes the seale of D.

{2) ¢ = ¢(HYP(H). |
(3) - G =¢, ¢ 0, T, L N,
suggested form:

G =4, ()¢, (MP.O, 6, D, W)

P, () =agy ¢ a2l

¢4 (1) . 237 for mederate T (ven't Hoff's law).
(But it has o meximum.)

@ D ¢, (0, T, G, 1)
Suggested form
D =Py Wy () Y, 0. 0)
whe re
P L) = ag + agl,

T

If wo assume
¥, @ 6 - Y, OV, o,
we may define o
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Then D+ satisfies (1). However, 1f D» 15 wed instead of D, ¥,

bescmes a comatemt., A suggecied fon for ‘r“ is

Yu(p) BT R PR
(s) i -¢ 51(‘{ R) * P 52(63 D).
4)5, represats the leachinyg affest of rain, ?-5'& the effest of the use
by the plant, on mimemls.
A sugpssted form is

¢$’j w oy HR,

51
bso = "’52,’
(6) ‘W = <R + Punoff + evaperation + use by plant for growth.
Sugpested forms:
runoff = ....&..?.fr_. .
61 *

2/s
evaporstion = E(ag, + 8gs6 ),

use by plant for grwthwlﬁé.
 Putting these togetier, we dbtain
- - m 2/8 »
We W*E(aszfgwg )1-.“5.
M fe(-r-09,0)
(8 k= (1-2-K9 D)4, E).
Suggested forms: “ .
Pr monl-ap) (-a) . r2e D % agy

0-_ Dg-_annrau.:_._n._
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Po = 2F

These imt two equations roflect the rate of fortilizstion end the rate
of destruction of repredustive sloments by drying.
A suggeated mebhod for intrsdueing mxdom vlengntes into the
sbove scheme is to emsider thet each oqusticn differs from setwality
by 2 term whish is the "derivative™ of en everywhere ocontinucus differential
process, E.g.. squation (8) mey bucome

(%) ke Ja-e-mp @, ®aE®

wiare ( (%) - €(t]) 15 indepmaent of £(bz) = €(b3) whonever the
imtervels (%, ti) and (tz. té} sve nm-cverlapping, and whore £ (t) is

svexyshers eontinuous.



