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The invitation to express my views
on this subject is appreciated. From
the multiplicity of needs and oppor
tunities for agricultural research I am
asked to call attention to some that
present themselves to those who are
professional agriculturalists in addi
tion to having similar qualifications
in engineering.

My interpretation of professional
ism as applied to a research worker
in agriculture calls for competence in
diagnosing a situation or circum
stance and in prescribing techniques
and procedures that may be applied
to exploit its economic opportunities.

Accordingly, you are invited to
consider a situation that appears to
offer unusual opportunity and need
for research attention. It concerns all
growers of grassland crops in On
tario. More than half of the improved
farm land in Ontario is used for these
crops, either for mechanical harvest
ing or pasturing. In Eastern Ontario
the portion occupied by grassland
crops is seven-tenths of the total.

For the 29.2 percent of the land in
Ontario from which grassland forages
were harvested in 1966, mainly as
hay, the total farm value of the crop
was $154million, only 12.5 percent of
the total gross value of agricultural
production. Responses of these crops
to technology, as measured by their
protein and feed energy contents, are
predictable.

By projecting protein yields to be
expected when a realistic portion of
known technology is applied, an esti
mate of the potential yield of On
tario's harvested grassland crop may
be made. When the price paid by
farmers for plant protein in grain pro
ducts is applied to this estimate, a
value figure is derived. Based on a
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conservative yield estimate, such a
figure for the 1966 hay crop would be
$728 million which is $574 million
more than the value given in Agri
cultural Statistics for Ontario.

It is significant that Ontario live
stock farmers, nearly all of whom
have grasslands, routinely purchase
large amounts of plant protein for
livestock feeding. They have not
taken full advantage of the vertical
integration techniques that they re
cognize as being competitive when
applied by industrial corporations.

Meanwhile, lack of incentive to
apply technology in growing grass
land crops for mechanical harvesting
has left commercial production of
them relatively undeveloped com
pared with all other important field
crops. It appears that despite volum
inous experimental data on forage
production on one hand, and animal
nutrition on the other, livestock pro
ducers have not exploited a business
opportunity that they can ill afford
to disregard. The fact that only lim
ited advantage is taken of the feed
potential of grassland crops even at
research institutions where produc
tion and utilization are studied, also
suggests the existence of gaps in the
technology related to their preserva
tion and use in feeding systems. It
suggests as well that additional skills,
including those classified under engi
neering, are needed to identify and
bridge such gaps.

And so, I suggest to you that within
the spectrum of using land for grass
land crops to produce livestock pro
ducts, there is abundant opportunity
and need for the research talents of
the agricultural engineer. I am hard
pressed to think of any other area of
comparable scope.

I have purposely avoided imposing
my views as to where the research
opportunities and needs are within
this grassland - livestock production

system. To do otherwise would be to
contradict my suggestion that engi
neering skills are needed for a pano
ramic diagnosis of the system. The
scientist who examines such a com
plex physio-biological system with a
narrow view runs the risk of failing
to recognize important facts. Agricul
tural science, and likewise engineer
ing science, contain many examples
of effort wasted through too rigid de
partmentalization.

It appears that the rapid trend to
ward specialization among research
scientists is an administrative device
to strike a balance between the ac
celerating avalanche of facts and the
problem faced by scientists who are
required to collect, review, discard,
and confer over them. The extent of
this problem is illustrated in the re
port of a study cited by J. A. Bassel-
man at the winter meeting of the
A.S.A.E. at Chicago in 1962. Scien
tists found that they were duplicating
their activities at least at the rate of
44 percent within their own com
panies and 47 percent elsewhere. No
one knew how much was duplicated
without either party knowing.

The argument that specialization
is needed to cope with the problem
of the knowledge explosion appears
to gain validity when scientists have
to depend on information retrieval
and communication systems that are
outmoded. By foisting this problem
on individual scientists, administra
tors tend to cast themselves in the
role of diagnosticians without the
benefit of the required up-to-date
first-hand knowledge, and to relegate
scientists to technical roles that
under - utilize their resources, hence
limit their development.

It seems that administrators in
agricultural research have an oppor
tunity to provide scientists with mod-
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TABLE VI. SIEVE ANALYSIS OF 33.5-0-0 FERTILIZER

Tyler

Canadian Standard

Sieve Series

Percent of Material Retained on Sieves

Unaugered Augered 5 Times
No

8 11. 0 13. 0

10 32. 0 28. 0

14 51. 0 50. 0

16 4. 0 6. 0

20 1. 0 2. 0

28 0 0

Pan 1. 0 1. 0

% of Material

Passing
No . 1 6 Sieve 2. 0 3. 0

auger before operation can be re
sumed.

Under normal conditions (auger-
ing three to four times) pulveriza
tion of the fertilizer is negligible and
does not affect distribution of the
fertilizer from a broadcast spreader.
With increased augerings (20 to 60
times), however, pulverization be
came more severe.
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THESE THINGS . . -
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Committee of Agricultural Engineer
ing is an excellent sounding board for
action, and it seems logical that the
C.S.A.E. initiate, through this body,
ideas that will only bide well for the
healthy condition of Agricultural En
gineering in Canada.

It bears repeating that problems of
pollution in air, ground and water are
going to be amplified in the near
future and that efficiency in produc
tion will ever be needed on the farms
in this country. These will be handled
by individuals and probably handled
well, but it will not be enough to cope
with the obvious growth of our na
tion. Team work is essential and will
occur through either accident or de
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katchewan, 1966, prepared jointly
by representatives of the Univer
sity of Saskatchewan, Saskatche
wan Department of Agriculture
and Canada Department of Agri
culture.

3. Mickleborough, R. O. "Design and
Construction of a Strain Gauge
Torquemeter", Unpublished B.Sc.
thesis, University of Saskatchewan,
Saskatoon, Saskatchewan, 1962.

4. Reed, W. B. and Wacker, E. "De
termination of the Distribution
Pattern of Dry Fertilizer Applica
tors", presented at a meeting of
the A.S.A.E., December, 1968,
Paper No. 68-606.

sign. Let us predict it will be by de
sign.

Our Society will grow and with
each new Agricultural Engineer new
hopes, new ideas, and new develop
ments will necessarily result. We can
not afford to fail in our dedication to
our chosen field when so many are
dependent upon so few.

"These things shall be — a loftier
race shall rise."
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ern electronic services for informa
tion collection, classification, storage,
retrieval, and communication to
which facts and technical data lend
themselves admirably. Agricultural
engineers, by virtue of their special
interests and knowledge, are in an
advantageous position to contribute
to such a development.

The research scientist, in turn, re
lieved of this tedious and endless
activity and provided more ade
quately with relevant facts, would be
more likely to exercise his imagina
tion in identifying significant prob
lems within a system and, as a con
sequence, to generate ideas for their
solution. The administrator would be
more likely to end up with a team
of 'systems analysts' who are scarce,
than of 'programmers' who are plen
tiful. Conceivably, the trend, which
is not unknown even among agricul
tural engineers, to become specialists,
and thereby run the risk of assign
ment to irrelevant routine tasks,
could be overcome.

The grassland-animal product situ
ation outlined earlier appears to pre
sent interesting possibilities for ap
plication of the approach suggested.
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