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INTRODUCTION 
The linear programming technique has been 

r widely used in the Agricultural Industry for sev- 
eral years. However, the arrival nf the high-speed 
computer has greatly increased the feasibility of 
using Linear Programming for solvins large com- 
plex problems. 

-L Linear programming is a mathematical tool 
which can be used to give concrete answers to 
certain types of practical problems. However, 
mt all problems in the agricultural industry or 
in economics in general are types of problems 
that ean be solved by linear programming, What 
can be salved by linear p r o ~ ~ g ?  There are 

.' three necessary requirements for a problem to 
be adaptable to Iinear p r c r g r w .  First, there 
mwt be some objective or goal which can be 
maximized or minimized. h d ,  there must be 
at least one factor that is fixed or in limited s u p  
ply. For example, in a farm situatim quite aften 

. capital or land or both are factors which are fixed 
in s~pply. Tbfrd, there must be more than one 
way trs attain the objective that is specified. For 
errample, in a farm situation where there are 
scarce amounts of certain resources, there are 
many different ways far us to obtain profit on a 
farm. There are various field crops, and live- 
stack enterprises such as beef cattle or poultry- 
Therefore, one type of problem that can be solved 
with linear programming would be that of findiag 
the most profitable combinatkm of enterprises 

L for some particular farm situation. Let us assme 
that there is some partbdar famu with 300 acres ' of cropland, lQOO haurs of labor, and 29,000 dollars 
of operating capitd. These would be the rastrio 
tions that I mentioned earlier. Let rxs assume 

: that the farmer is interested in maxifnizing pro- 
fit and this would be his goal or objective and 
it is something that we can measure in terms 
of quantitative {in d o h  and cents). So the 
first two requirements for b e a r  programming 
pr6bIem have been satisfied. There must be 
mare than one way to produce profit on a farm 

! and Mis is not an unrealistic assumption on 
mast farms. FOT instance on most Texas farms 
&ere is a possibility of using your limited land 
and capital in many different ways. You can 
produce field crops such as pain sorghum or cot- 
ten or many different livestock enterprhs such 
a~ d~iry, beef, paultry. Hence, Linear p ~ o ~ ~ i n g  
could be used to fiad the most profitable com- 
bination of enterprises and this would be that 
combhation of enterprises which would make the 
most efficient use of the limited resaurces which 
the farmer has available. 1 might add that one 

of the limitations in using h e r  programming 
for finding the most profitabk ,combination of 
enterprises is in the technique imlf, hut perhaps 
a more serious limitation is the difficulty in ah- 
taining adequate data for a given operation. This 
points out the need for more and bt$ designed 
records of our farm businesses. w An example of how linear pro@ ;ling has 
been used in the poultry industry w finding a 
least-cost feed mix subject to specified require- 
ments such as the amount of protein, the amount 
of fiber, the amount of fat that is needed. T ~ E !  
problem shown in Table 1 is an example of a feed 
mix problem. It is a problem of finding the 
combination of the ingredients or nutrient sources 
which wilI ,give the least cost for a ton of this 
feed mix given specified restrictions and feed 
prices. In this particular case, there has to be 
not mare than 8% fiber, at least 35 'jfr protein and 
at least 1,5% fat. Second, we see across the top 
that there are four different sources of nutrients 
from which the ton of feed mix can be made. In 
this particular rase we have alfalfa meal, distillers 
solubles, fish meal and soybean meal as sources 
of nutrients. Also, we find that the cost per ton 
of each of these feeds is Listed at the bottom 
of the table and this is the objective to be mini- 
mized. As we examine this problem, we see 
that all the components of a linear programming 
problem are present. We have an objective that 
is ta be maximized or minimized and in this case 
it is to determine minimum cost for a specific 
ration. Second, there is at least one restriction 
in this case, to be exact, there are three restric- 
tions, Third. there is more than one way to pro- 
duce this particular ration. We have 4 different 
nutrient sources. 

Now let us examine the solution for this 
particular problem. ('Table 2.) We find the 
solution is made up of only three of the four 
possible nutrient sources. ..First. 14 percent (280 
lbs.) of the ton of feed is made up a£ alfalfa; 55 
percent (1100 lbs,) of the ton of feed is made up 
with soybean meal; and 31 percent (620 lbs.) of 
the ton of feed is made up with distilled soulbles. 
This combination of nutrient sources is equal 
to 2000 pounds of feed. All the restrictions have 
been satisfied. Exactly 874 of the ration is ma& 
up of fiber and exactly 35'J of the ration is pro- 
tein. Although 1.5V fat was the minimum re- 
quirement in this problem, 2.4410 of the optimal 
feed mix is made up of fat. ThiF does not violate 
the restriction because you re-call that we had 
to have at least 1.5% fat. Hence, every restric- 
tion has been satisfied and this is the least-cost 
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the least-cast con- 

, on the other hand 
changed to say at 

, this would decrease 

decreased by 6912. Or, if the 
been 38 9 instead of 35 74 /;pro- 

cost would have been increased 

rcy@rernents far a feed mix. Since m W u m  
d maximum requirement far certain rations 
are constantly being re-evaluated in this age of 
eanging teehndogy, linear p r o ~ ~ g  could 
be a useful guide for showing the economic eon- 
sequences of changing critical requirements. Iiike- 
wise. price mapping can Be used to determine how 
d t i v e  o r  how rapid the least-rost ration changes 
d w  $a changes in prices of ~ertain ingredients. 

In cmlusion, I would like to stress that even 
though the technique of linear programming is 
useful in giving answers to practical problems, 
it also may be used In certain cases as a @de for 
general direction of adjustment 3x1 the agricu1twaZ 
ind-. One of the limitations of linear pra- 
gramming in salving actual probiems is the Emi- 
tationp in the data required by, liaeix pragrmm- 
hg, Therefore, I would stress that perhaps- in 
some ways that our mathematied and e~nnputer 
techniques are ahead of the a;ctua'l data that we 
have:. This places greater strain on the impor- 
tance of keeping good records. 

TABLE 1. 
Basic Data Required for a Least-cost Feed ILfix Problem 
Nutri~nt Nutrient - Feed Inmedlenb - 
Sn~rna Rwulramenb Alfalfa DMillan Fk'h %wba?~ . . - - 

Msal Sclublas Meal &at 
Fiber 3 25 3 1 fi.5 

Junior Colleges . . . 

- - - -  
P r o t h  35 19 
Fat 1.5 2 
Cost per ton $66 

TABU# 2. 
A hast-cost Solution to the Feed 2Sdirr Problem 
Nuhbnt -of Cost Total 
Sowcc kvhirnt Pw Feed 

(I&.) Son fhsr 
AE* meal 280 $ 6 6 . ~  $ 9.24 
Dist,, Sol. 820 92.00 28. fi2 
Soy. Meal 1100 96.00 82-80 
~ ~ t a l  a000 $90.56 

H. M. MeKenrie, Editor 

A Study of the Status and Role of the Junior Colleges in 
Providing Non-Transfer AgricuitwraI Education in California 

Ralph M. Vorhies 

The major purpase af this study was 
to determine the past, preslznt, and 
possible future of the California jun- 
ior colleges in providing non-transfer 
agricultural education. An attempt 
was made to learn how extonsive this 
type of training is in the junior cal- 
Ieges in the state. Information secured 
from tbe colleges and the former stu- 
dents included: [ I )  the number and 
type of courses offered, (2) the stu- 
dent's educational background, and 
C31 the employment record of the for- 
mer students. Students tvho entered 
the program in 1959 were used for 
the study. Whenever the former stu- 
dents gave permission employers were 
asked to give their opinion of the em- 
ployee and his training. 

1. SUMMARY OF THE DATA 
-IY 

Agriculture has been taught in the 
junior colleges of California from the 
very beginning at the system. In 1910 
when the Fresno School District mzsb- 

blished Ehe first public junior college. 
agriculture was in the curriculum. 

The number of junior colleges offer- 
ing agriculture courses has declined 
somewhat in r~cent years, and at pre- 
sent only 19 are offering agriculture. 
These colleges are widely scattered in 
dl of the agricultural areas of the 
state, but the greatest number are 
located in the b s  Angeles area and 
in the San Jaaquin Valley. 

Enrollments in agriculture are in- 
creasing slowly, but not as rapidly as 
the t o td  coIEege enrollment. 

The Exfent of fie Nan-transfer Pro- 
gram 

Many of the junior colleges in Gali- 
fernia *hat offer agriculture teach only 
transfer courses which are planned to 
parallel the courses of the four-year 
agricultural college to which most of 
their students transfer. 

Some junior colleges have special 
nun-transfer courses in English and 
mathematics for terminal students. 

but few offer separate c o m  in agri- 
culture designed to fit the needs of 
the non-transfer student. 

Recently at least two of the junior 
colleges, Modesto Junior Colleg: and 
Mount San Antonio College, have be- 
gun to offer special terminal curricula 
for training agricultural technicians. 
The surveys made by thee colleges 
and reviewed in Chapter TI have dem- 
onstrated a need for such training. 

Most of the junior collegvs studied 
bad adequate facilities far offering 
non-transfer courses in agriculture that 
would fit students for work in the re- 
lated agriculture field. 

The staff in agriculture at the 10 
junior c o l l e ~ s  varied from two ta 11 
with an average of 4.4 instructors. 
Nearly all of the full-time  instructor^ 
'had the master's degree, and they 
had considerable experiencz as teach- 
ers of vocational agriculture in high 
school or as workers in production ar 
related agricultural fields. 

* Unpublidred Dmoral dIrrariatlon, Unlvenlty of Mfawri, Columbia, 1964 
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