
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 miatmum 
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-cost 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 h 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?~ . . - - 

Meal 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 courses 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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The enmlhent in the non-ti-ansfer 
p~ogram was Wicult to determine 
sine ~ccotmting pracltices rfiffer at 
the dSkent colleges. Some oP the 
larger junior colleges bad aver 100 
students in agriculture, and in some 
cases st least one-half of than were 
mnsidered to be n o n - M e r  students. 

Nearly all of the junior colleges in 
the m y  ahad school farms. Some of 
the ooIlem p r ~ ~ i d e d  work experience 
courses, and student@ were encaumged 
to carry out ~mductive projects eithes 
on the sEhool farm or on the student's 
own farm. One dege  r e q W  such 
projects of 4 their agricultaxre stu- 
dents siuce #e college ~eceived p~& 
of its support from federal funds that 
required sucb projects. 

Sfudenf~' Backgrrnred and Objectives 

The study revealed that 78 per cent 
of the students surveyed had a rumI 
~kdcground. Approximately one-hapf 
of the students had courses h 
vocational agrhlture in high school. 
The prupwtion that had vocational 
agriculture in high school varied de- 
pending on the lacati~1 af the junior 
mIIege. Those in the Los Angeles area 
reported only 10 to 20 p r  cent as hay- 
ing rmch course, while one San Joa- 
quin Valley mllege estimated that 75 
per cent oi their students had mch 
courses. Very few students had courses 
in general ~iculture in high school. 

It has heen reported many times 
that two-thirds of the atudents enter- 
ing junior &ge expect to fzawfer 
to a fau-year college, but only one- 
Wid of the students do tfansfer. The 
findings of tEris study are in line with 
this statement. Forty per cent Wect-  
ed te finish a four-year courses and 
another 50 per cent expected to finish 
the two-year course mhm Dhey entw- 
ed junior college. A'dzdly only about 
25 per cent hished the two-year 
mume. 

mp-out is hi& £mm this program. 
Nearly one-- of the students did 
not finish even one year at the junior 
college. The major reason for d r ~ p -  
Xring out was &en as financiaf. Thirty- 
tova per cent ~f the dmp-om gave 
this reason, ialttrongh same of the agri- 
cultural tearhers and counselors doubt- 
ed that it was tho real mason in many 
case. 

C o m f t l e  Influence on 4%- Con- 
%?at 

The courses in agriculture often re- 
flect little of the tcgriculture of the 
communitg. This is due to the need 
of t?h~  majority of the students for 
~ ~ c i f r ~  courS.eS f i a t  a ~~T 
a four-year miculture college. 

The ~-~ courses and especi- 
ally the agricultural fecgniuian train- 
ing progmms should reflect the agri- 
dm needs a£ the commUni&y. Moat 

of the graduates of the non-transfer 
program who enter agriculture remain 
in the service area of the college. This 
seems to have been considered in set- 
Lhg up the existing technician train- 
ing programs. These curricula and the 
course content have in most cases been 
based on mmmunItg surveysI and have 
been  electa ad with the aid d advisory 
c o d & e s  £ram the related agri~uZ- 
tural industries of the community. 

It has alsa been 3emgnized that the 
transfer courses presently being taught 
in th-e junior colleges are not suitable 
tcr meat the specialized needs of stu- 
dents trdning to beorne agricultural 
technicians. 

The junior college pIacemmt ser- 
vices are confined 1wgelg to locating 
par t -he  jabs for preIsent studlents. 
They bave d m  very little .placement 
of amp-out or t€rmind agricultural 
students. Placement af t h w  students 
has been kft to the agricultural de- 
paxtTnp-nt personnel, md even they do 
not usually have an organized method 
af bringing the students and the em- 
ployers together. Ileglies from 80 for- 
mer non-transfer students regarding 
initial job p k m e n t  revealed that 35 
per cent went into production agri- 
cul*e. Another 35 per cent entered 
jabs not related to agciculture at all, 
and about 30 per mt entered related 
agriculture employment. 

A study af memat employment 
showed that 23 per cent were self-em- 
ployed. Of the 37 ~ o t  self-employed 
five were in on-the-farm agrioultuPa1 
jobs and 13 were in off-the-farm re- 
lakd agriculturat jobs. The 19 studmts 
who did not go into agricultuml work 
are employed in a wide varietg of jobs. 

Information was s w & t  xegarding 
the awnbet of job changes made sinw 
lcsing college. Less khan om-half of 
the former students had changed jobs 
at dl, and of t h e  who changed. 50 
per mu* had only changed once. 

The mean monthly salary on the 
.first job after college was 
$328.51. The mean s d a q  for the pre- 
sent jalb at the time the former student 
began to work at it was $352.16, and 
the present manthly salary fbr all hx- 
mer studbats not =If-employed w&5 
$418.63. The salary +nge for present 
jobs was from $175 to over $600. 

As a group t h e  junior college stu- 
dents earn about $BD a month less tbm 
the two-year technical graduates &om 
the state college agricultmd programs- 
However. the junior college students 
as a puup had much less college train- 
ing than the state college mdutes. 

Mast of the Tamer students i l t  
tlmt their junior oalfege work Inaa 
halped them ta advance faster anb far- 
ther than they d d  have done withput 

employes opinion 
t in gewsaZ the 
ly well sat-d 

8s employees. 

The technica1 r r icwI& e s m s  
seemed to be the part of the employe- 
es* training that corrtributed mask to 
the job. There no well d&ed 
reconmendations reg&.ing afeas of 
deficiency in the training pro- 
gragl that the etnpIayers felt shonlrf 
be corrected. 

The Propun at Four-year Colkges 

TePminaL agriculmrd tmbbg at 
other colleges h California- was found 
at only t b -  of the s a  colleges. 
These colleges are: Ftesno State Col- 
lege, Chico State College, and -I- 
nia State Polytechnic College at && 
S m  Luis Qbispo campus. 

Two of these mlleges have a two- 
year program, an& one has a kl-neo- 
year vocatianaf, pragram. W o m i a  
Po-c College has the most ex- 
tensive program with 13 fields of 
specidizatiian, and a%ut 380 studlenfs 
enrolled in 1063. animal husbaadry 
is ihe most popular major, snd in 
sonre colleges accounts for over one- 
fhalf of the enrollment. 

One of tbe three colleges offem 
special coufses in English, biological 
scfence, political science, and agricul- 
ture for the two-par studpab. 
Admission into the two-yea. p a -  

&am in agricu1ture is more &!%cult 
at the state colleges than it is at &e 
jubior masing enme 
requhrnenfs and Fising costs me 
turning some prospective students 
away from the state college program. 

The demand far graduates of the 
two-year program is mod, but not a~ 
gaoa a9 for the four-yew &uat~s. 

Very few ODUTSQS deslmed q@@&?fy 
to train agricultural te&&iarw are- 
hfng tau@& at the state 60Ileges. 

11, CONCLUSIONS 

1. Agricultural education in Califom- 
ia junior colleges has been W e  



fouf-fear galle but in general 
the non-b~lrskr dents have beery 
rieg~eted. 

t 
2- Corns in al a.grIcultupe 

former non- 
were recog- 
tlle students 

zmd ernploy~tr~ is indi- 
s willingness 

d folbw-up of 
Bents in agricd- 

minimal atten- 
o exish %r some 

to %etter fit 
~ c ~ ; i l  jobs 
background and 

S 4grbxtltu-al tmhiclan t&&g 
'P;Ta$raxn dmilar to those rwmt1y 
s W q  at Mwlesto Junior CaUwe 
and Mount Elan h t o n i a  Cam 
have mscfi ualuc. They me ;based 

an and meet local ag;ricultumI 
nsds of the cogl~nuniQ, TheSe 
programs a&o fulfill imrportant 
me& fo-r junior ~01lege agieultur- 
a1 students not pl-g to transfer 
to a faur-year college. 

5. There seems t o  be little d u p h -  
tion of effort between the iunior 
college and state aollege programs 
~f terminal agricultural edrcatiaa, 

Some of tbc possible imcpJications 
that may be drawn fram this study of 
khe nun-transfer agrisul-pl program 
in the Cal&rniu junior ealle@s me 
now presented. 

This study ~ r n s  to point to a con- 
tisued deanand for well4mined agri- 
culturaI workers bfh kn prodnetion 
agrieultm and in relakd agricultural 
occupations. There needs to be gm'ater 
stress on training far related @ml- 
turd occupatlom sine it is in this 
field that most of the jab o p d n g ~  
egist. 

The inpestim.ticion dm inScateg %hat 
tbe junior mllege a g n ' c u l W  pro- 
grams now in existence have aa im- 
portant role to  play In the tminbg of 
t kse  workrq. Rmwer, befo~e Dbe 
j e a r  colleges m31 ahemme m y  effec- 
tive in this ~~ they must greetly 
-and their -t and foUow-rrp 
work with the nan-w&r studenb 
in a g & d h .  %%ere l b  be con- 
sidmble W d  for b&k~' -@.- 
t i ~  between fie j d r  colleges atrd 
pe1abd &cultural indUStry. 

It appears t&at the i~&g  program 
for a$riculturaI t&wkians has made 
a good start in Califdrnia junior col- 
leges and mag well becorn a major 
part of their offering in agriculture. 

The stiffening Entmmce T&@~~BB!&@ 
and l e  kcreadsizlg wst of gt@tdhg 
tne uni-m ma the ~ t ~ e  e~riega 
may lead toexen Iwger gaias in en- 
rollaent in %he @ c d W  prcigram 
at Efie California junior colleges. 

Soils . . . 
Comments on Foliar and Plant Tissue Test As A 

Guide to  Plant Needs 
C. G. Hobgood 

La. Tech 

amce man is so dependent upon 
plants, he has searched for more accu- 
mte methods of increasing yields by 
various chemical methods for approxi- 
mately 300 gears, or since the fameus 
expmim~nt of the willow tree conduct- 
ed by van Helmont jn which h e  eon- 
eluded that water was the only factor 
of plant growth. One hundred and 
-fifty gears later Jethra Tull declared 
earth to be the substance of plants; 
but, i t  was not until Justrrs von Lie- 
big published a series of lectures in 
1849 that the problem of plant nutri- 
tion began to come into focus. Useful 
in-retations of plant nutrition have 
progressed from that t ime by the aid 
af such men as Laws and Gilh& of 
IRotkmr~skd, Wmogradsb and Beijeri- 
nek with their work on nikagen fixa- 
tion and Dyer who supplied infoma- 
tion on availability of nutrient de- 
ments in the sail. Later in the United 
Siates h o  men decided to break away 
from the Europan methods and attack 
the problem on wbat they believed b~ 

be a more fundamental basis. C. G. Hop- 
kins worked on the theory of total 
content af nutrient elements in the 
soil and plants, while Milton Whitmy 
thought that the productive capacities 
of soil were to be found in the natural 
soil solution. It is meaningless to say 
wherein these men were right or 
wrung because both contributed much 
to scientific agricdtme and both con- 
tributed greatly toward stimulating 
workers in experiment stations all 
over the country to attack the plant 
nutrition problem. 

Peech (7) points out the limitations 
of the classical methods for adequately 
characterizing a fraction of the total 
supply of a given plant nutrient ele- 
ment in the soil that is equal or at 
Least proportional to the amount of the 
element that the plant can utilize 
during its growhg wriod; and that 
the total supply of a given nutrient 
element as determined by chemical 
analysis is no measure of t h e  amount 

of that element that is at the disposal 
of the plant. "As empiricaI as such 
chemical methods for assessing soil 
fertility may be, they provide, never- 
theless, one of the useful tools for 
ascertaining the most Aprofitable re- 
turns from fertilizers and for diagnos- 
ing causes of crop failures. T h e  sue- 
cessfuI use depends to a very large 
degree upon careful calibration of t h e  
results of the chemical test with rr- 
sponses of W-rent crops to appliea- 
tion of fertilizers on different soils 
(7)". 

Scarseth (10) and others (6) have 
reported that many fertility emperi- 
ments have been handicapped m have 
failed to give true information because 
it was assumed that the growing crop 
was adequately sumlied with a par- 
ticular nutrient element. 

The mere adclition of an element to 
the sail is no assurance that the nu- 


