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MINUTES. OF PROCEEDINGS -

House or CoMMONS,
WebNESDAY, February 29, 1928.

The meeting came to order at 11 a.m., Mr. Kay presiding.

Members present: Messrs. Bouchard, Carmichael, Charters, Coote, Don-
nelly, Dubue, Garland (Bow River), Hodgins, Kay, Lucas, McPhee, Maybee,
Millar, Motherwell, Ross, Senn, Sinclair (Queens), Spotton, Stewart, Stirling,
Tolmie, Totzke, Young. ‘

The committee took under consideration an Order of Reference from the
House,—“ That in the opinion of this House the National Council of Industrial
and Scientific Research in conjunction with the Board of Grain Commissioners
be asked to investigate and report on the feasibility of utilizing the protein con-
tent of wheat as a basic factor in the grading of that product.”

“And further that this resolution be referred to the Committee on Agricul-
ture and Colonization for consideration and for such suggestions in connection
with the grading and inspection of wheat as it deems it advisable to pass on to
the said National Council and Board of Grain Commissioners.”

Professor T. J. Harrison, of the Agricultural College, Winnipeg, was called
and addressed the committee on the subject of grading and inspecting wheat by

its_protein content. At the conclusion of his remarks, questions and discussion
followed. :

_The meeting then discussed the question of the further consideration of this
subject and decided that further witnesses be called and examined.

The Chief Grain Inspector and the Chief Chemist, officers working under

the Canada Grain Act, were, in the opinion of the committee, desirable wit-
nesses.

Further consideration was then postponed for a subséquent meeting to be
called by the Chairman. l

‘Professor'Harrison was then recalled and addressed the committee on the
subject of grading of barley. Questions and discussion followed.

y The Chairman extended the thanks of the committee to the witness for hig
instructive address.

The committee adjourned to be reconvened for the consideration of this
order of reference at the call of the chair.

A. A. FRASER,
Clerk of Committee.
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MINUTES OF EVIDENCE

R J

v : f ’ WepnEsDAY, Feb. 29, 1928.

’

~ The Committee met at 11 o’clock a.m., and were addressed by Professor
T. J. Harrison, Winnipeg. Mr. F. W. Kay; Chairman, presided.

G ‘ " The Crammman: Gentlemen, we have met this morning to consider a refer-
- ence of the resolution made by Mr. Millar in the House, and this is the order
- of reference:— 37
(g Therefore be it resolved that in the opinion of this House, the
National Council of Industrial and Scientific Research in conjunction
with the Board of Grain Commissioners be asked to investigate and
"~ report on the feasibility of utilizing the protein content of wheat as a
basic factor in the grading of that product.

~ And further be it resolved that this resolution be referred to the
- Committee on Agriculture and Colonization for consideration and for
e such suggestions in connection with the grading and inspection of wheat
ASEE as it deems it advisable to pass on to the said National Council and
| AN Board of Grain Commissioners. ,

This is-rather in the nature of an emergency meeting this morning. Professor
- Harrison, of Winnipeg, happened to be in Ottawa in connection with some other
_matters, and he was prevailed upon to stay over and address this meeting this

morning. I would suggest that any questions which the members wish to ask
~ Prof. Harrison should be held until he has concluded his address. T will ask
~  Professor Harrison to address the meeting now.

A Professor Harrison: Mr. Chairman and Gentlemen, I appreciate very much
~ being asked to appear before you on such an important subject as this. I would
2 like to say this at the outset, however, that I am not as well prepared for this
~ subject as I might have been had I come from home expecting to have to give
¢ _ evidence before this committee. *Having come to Ottawa on another matter of
[ business I have not data on this matter; and what I am going to give you on
¢ it will be of a general nature.

Now, in connection with the whole problem, as I understand it,—the value
of the protein in the grading of wheat—I might say that in the first place you
have to get a proper perspective of the whole thing before going into the phase
~of protein. I would like to have you—stand back, as it were, and have a look
‘at it in a very general way, and then come down to the more technical parts of it.
In eonnection with getting the proper perspective, let us just look for a moment
at our present system of evaluating wheat, then endeavour to arrive at some

~ better scheme of evaluating it for the purpose of flour making. In our present
an which is known as the visual grading system; take one grade, Number One

; Manitoba Northern, there are four things that the Act says one must look for
and if you will look at the definition you will find those terms form difficulties
to-day.. T_he first thing is soundness of the grain, and the second is cleanness.

., The third is the weight per measured bushel, and the last is the percentage of
h.ard wheat. Now, I am going to use two terms, and I think it proper at this

time that I §h0111d define what I mean by them. For example, I use the words

[Prof. T. J. Harrison.]




~ “hard wheat.” Now, that does not mean the actual hardness of the wheat, but
it refers largely to the density of the wheat, and that is in part the measure of
the protein content. Hard wheat makes strong flour, and a strong flour makes
a large well piled loaf. The first two requirements, soundness and cleanness,
are made solely by visual examination. The weight per measured bushel is a

-~ simple test, and the percentage of hard grain is also made by visual examina-

tion. The hardness depends on the chemical composition. It is difficult looking
at the outside of a thlng to estimate its chemical composition.

The ideal plan, since we are going to make bread of the wheat eventually,
18 to have a milling and baking test made on every sample. There are, however,
- many difficulties in the way. In the first place, there is the matter of time: It
would take altogether too long to:make a milling and baking test of every
sample. After you have made a milling and baking test it is difficult to* get a
- numerical value, so that you could say that is Number One and that is Num-
ber Two and so on. The whole system of milling and baking is not yet
thoroughly standardized. There may be an experimental miller or baker work-
ing here who will come’ to different results from another over there on the
same samples, because his methods are different. The milling and baking test,
while it may seem ideal, has many short-comings.

You would like to have some definite test, so you would not have to depend
on the human element, because there is danger always of error in that connee-
tion. Now, I would like to see a simple chemical and physical test that could
be made. It must be simple because it must be quick. These simple tests
should show us two things, because there are two things that the miller and
the baker are concerned about—or I should say the miller: he is concerned in
regard to, first the cost of production and, second the quality of the flour.

Let us consider what effects the cost of production. In the first place, there
ig the cleaning of the grain. Suppose grain comes in eontalmng a large number
of impurities, the clofmmg will depend on the kind of impurities and the amount
and value of those impurities. Now, this can be arrived at very well by means of

screens, balances and examination. Next there is the quantity of flour that you -

can get from a bushel of wheat. That, of course, depends largely on the size
and shape of the kernel. You can understand quite readily that if you have a
lean, long, narrow kernel the bran is greater in proportion than if that kernel
was round. So the miller wants a plump, short kernel. That can be determined
very accurately by the test weight per bushel. Another thing that cannot be
determined so “ell but fortunately is not so important, is the thickness of the
bran. There is no way, other than a distinet, milling test.

We now come to the second phase of the problem the quality of the flour,
according to its value for bread-making purposes. It might, at the outset, be
well to spend a few minutes to see what takes place when bread!is made. I
presume everybody here has seen bread made in some form. You know they
use flour, water, yeast and sugar, and some other ingredients, but these are the
essentials. These are mixed together and put in a warm place. The yeast
attacks the sugar, and, breaking down the sugar, it evolves a- gas, and that gas
begins to form in little pockets all through the dough. This is punched or

knead led to make the walls of the cells finer, and when you have it at the finest

stage, it is then baked.

Now, the thing that a baker looks for when he buys flour is first the colour.
Colour is important because, for some reason or other, everybody insists on white
bread. The colours one is likely to get other than white are yellows and grays.
We know that flour when correlated with varieties, we know that certain varieties
give certain definite colours, and if we can determine the varieties we can pretty
well determine of flour colour. Two good examples are Marquis, on the one hand,
which makes a white flour, and Axminster which makes quite a Vellow flour.

[Prof. T. J. Harrison.l




the baker is concerned with is water absorption. By that

amount of water used in making the dough. Some flours require a
eal more.water and come out with the same consistency as another, with
h less water. Naturally the baker wants a flour where you can use the
rgest amount of water, because it is cheaper to sell water than flour, and if you
~ have that you have also got a bread that has a better quality. We had an®
example. “Ceres” a wheat produced in North Dakota which has a high water
absorption in comparison with variety-like quality which is quite low in water
absorption. We cannot determine water absorption by external means.
 There is another factor, diastatic activity. This factor is of some importance
in evaluating the flour. There is enzyme that is called diastase. This enzyme
is the thing that attacks the starch and turns it to sugar. Now, the yeast uses
sugar to produce gas. If sugar is not present no gas will be evolved. You will
sometimes get a sample of wheat that will make a good looking flour, but it
‘has not sufficient diastase and you get a very low loaf volume; that is a loaf
. that does not rise. You have heard of a flour being gluten bound. There is no
~ way I know of determining this. It has caused confusion in the minds of some
" people, because occasionally you can overcome it by adding some sprouted
. wheat. : . ;
4 Mr. Ross: A heavily bleached wheat.

Professor Harrison: Yes, or a heavily bleached wheat in which sprouting

processes have started—a small amount of either will overcome the difficulty of
gluten bound flour, and for that reason some people think that our sprouted
wheat is more valuable than unsprouted. It is not more valuable in itself for
it makes a very good loaf.
Es This brings us to the gluten content. Now, let us look at the function of
‘ the gluten. The function of the gluten in bread making is to retain the gas
©  in small cells. The quality of the bread depends, therefore, upon the high
quality of gluten. If it i§ of good strength it will stretch and you get a
thin walled cell; if it is not good, the cells break one into the other and you
get a coarse texture in your bread. .

Now, what is-it composed of? It is composed largely of proteins, and I
~_ use that word in the plural. A good deal work has been done on the chemical
~ composition of grains, and they know that there are five proteins in wheat.
. The scientific names of these proteins are Albumin, globulin, proteose, gliadin
and glutenin. The first three are in very small proportions. The last two are
the most important. They are the proteins that give gluten its value. You
may have observed that we do not make white bread from any other cereal
than wheat, and the reason for that is, that wheat is the only cereal in which
you find the substance we call gluten, and it is the only grain in which we find
one of these substances. For example, rye is the other competitor as far as
bread making goes, and you all know what a rye loaf is like. Most of the
rye bread we get has wheat flour in it. Rye makes a very heavy loaf, and it is
due to the fact that there is no gluten in it. You have in gluten two proteins,
gliadin and glutenin. Therefore, the quality of gluten depends upon the pro-
portion of these two proteins.

Now, we come to the determination of this gluten. Many vears ago in
f)ractically all of the up-to-date mills they had a means by which they washed
- the gluten out of the flour. In Western Canada, children in the fall will take
wheat and chew it and eventually they get a sort of gum in their mouths. This
gum is the gluten from which the starch is washed. In some mills the gluten
1s determined after washing the starch out with water. The gluten is weighed
both wet and dry. - The reason this method went out of use is because it was
open to many errors. So they finally came to the conclusion that the best way
to determine the gluten is to use what we call the Kjeldahl method. The

[Prof. T. J. Harrison.]
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Kjeldahl method is an accurate determmatlon of the mtrogen Protems are
made up of a small portion of nitrogen. So they determined the nitrogen and
. multiplied it by a factor and stated the result as protein. If there are other
nitrogenous substances in the material it will be included as protein. Chemists
state that 17-3 per cent of all protein found ordinarily in wheat is composed
of nitrogen. Therefore, they multiply by the factor 5-7. Some of you who
have had to consider other material may have seen the factor 6-25 used.

Now, I would like to discuss briefly the limitation of the Kjeldahl method
of determmmg the actual protein in wheat. The first limitation is that it
only gives you the measure of the quantity and not the quality. A good
example of this is Durum wheat and Marquis wheat. If you were to analyze
these wheats you would probably find that Durum wheat would give you
under the Kjeldahl method a greater protein content than Marquis, but you
would get a higher, better piled loaf from the Marquis wheat, so it does not,
in that case, give you a proper measure.

Another example: take very plump frosted wheat, and analyze by - the
Kjeldahl method, and you will find probably that the frosted wheat will give
you just as high a protein content as your unfrosted wheat. The fact is that
the nitrogen must be in some other form in the frosted wheat.

. There is another limitation to this method, bringing it into the practical
phase of grading, and that is the time element. It takes time to perform the
operation. The time is probably not so great. I can conceive where the labor-
atory is well organized samples could be analysed in from two to three hours.
‘It does not mean that it takes one man all that time; he would run several
tests at the same time.

Another thing is the cost. I know that during the time we were exportmg
wheat to the United States, it was being bought in the West on protein content,
and there were several private laboratories started up that charged from
seventy-five cents to a dollar a sample for the determination, I think, probably,
if it were being done in a large way it might be done for much less than that.

These are the disadvantages. First, there is the disadvantage that it is a
measure of quantity and not of quality. Second, there is the matter of time
and cost.

The advantages. The first advantage, I would say, is it gives a much
more accurate test than the visuel examination. I may say this that our
inspectors have become very apt in looking at a sample and telling you
whether it is a good milling wheat or not, but it is very difficult to look at the
outside and to say what it is composed of inside. So, if you can get some test
for that particular thing, it is sure to be better than the present way.

Another advantage that I see is that it would give an inducement to the
men to produce high protein wheat. That may not seem very important to
some, but to those who are in the ruSt area where so many different sorts are
being tried out to overcome the rust, you can see the value of such a procedure.
It would mean that the premiums would be.paid to the districts producing wheat
of high protein. It very often happens that in these high protein areas the
yield is not quite so high and where you get a hight yield there is very often
low protein. Western Canada’s wheats are valuable to the miller because of
their high protein content.

I am giving my own opinion when it comes to the application, because we
can never know how this scheme will work until it is'tried. But it seems to me
that in applying it, it might well be applied to some grades and not to others.
For example, One, Two and Three Northern wheats are graded very largely
on the quality of the wheat, while Four, Five and Six wheats are graded
on soundness and weight. So, there would be no advantage in applying this

[Prof. T. J. Harrison.]
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to those low grades; they are down in Four, Five and Six because of another
~ The Kjeldahl test is a measure of quantity. What is Wanted.is a measure
~ of quality. The viscosity test was supposed to do this. The point I wish to
~ make is that, as it is arranged now, it does not give definitely this measure; it
does not check up, in other words, with the baking test. -

4 Now, gentlemen, I do not plan to take up any more of your time. I thought
. the best scheme was to outline the problem in this way and let you ask any
- questions. 1 thought, Mr. Chairman, that the whole grading system was being
. discussed and I could bring up the matter of grading barley, but understand
~ from the resolution that only wheat is to be considered.

‘ The CuamrMAN: OQur reference is only to the grading of wheat; but if the
. committee wishes to hear from Professor Harrison—

‘ ~ * Mr. Ross: I think it would be better to take the question we have; it is
big enough to take two or three days. :

Mr. Dox~NELLY: You referred to frosted wheat and said that frosted wheat
might have a great deal of protein and not make good bread. You said that
there was a difference in the protein. Don’t you think the difference may be
because the enzyne is killed in the frosted wheat and therefore the wheat does
not make good bread?

" Professor Harrison: No, I think not. As far as the enzyme is concerned,
frost does not kill it. This is what happens. Many of 'you who have had any-
thing to do with baking from frosted wheat flour know how it performs. You
~ put your yeast in and it will rise up nicely. When it goes into the oven the cells
' start to break down and dough goes over the edge of the pan. There is some-
thing wrong with the gluten, and, as we are using the words “ gluten” and
3 “ protein ” synonymously here to-day. There is something wrong with the pro-
- tein. The nitrogen may not ‘be in the form of protein.

Mr. Ross: In regard to grading out grain, the reason that our wheat is
more valuable than other wheats is because of the protein—the kind of protein
that is in it. Is that it? It is a stronger baking wheat than the average wheat
of the world, and when you start to make a grading system that will’ give the
most benefit to the man who is growing the best wheat then the only things we
have to take into consideration are the flour, the amount of protein, and the
kind of protein that is in the wheat, besides such things as moisture which can
be determined very easily. We should grade our wheat on the yield of flour,
which can be very easily determined by research, by a comparison with the
weight per bushel, and by the amount of protein which we can find to-day.
That, test is easily made. The only tests that we have to find are the tests to
determine the kind of protein and the kind of gluten that is in the wheat. These
are the only kind of tests that we have to make, because if we have a high
gluten or a high protein wheat, we get gluten in it, regardless of the fact that it
will not make as good a loaf baked by itself. Improvers can be put in with it,
such as malt, and really it makes no difference whether the flour has high dia-
static power or not; that can be added. The real factors that have to be
got at are the amount of protein and the kind of protein that is in the wheat.
Don’t you think that our wheat should be graded according to the wheat with
the highest protein and the strongest gluten? That should be the factor for the
Number One grade, and from there on down? Don’t you think that should be
the first factor that could be considered in our grain? Because, regardless of
the fact whether it will make a good flour or bake a good loaf by itself, when
you can put an improver in with that flour than you have the best flour for
blending purposes, and that is what our wheat is largely used for in other

[Prof. T. J. Harrison.]
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i - therefore we should base our Number One grade and we should basé all

ma.rkets Ib is the high protem wheat with the atmng;gﬁﬂ}en

grades on the amount of protein and the strength of protem%hat is in them,
that right? .
Professor Harrison: I think you are quite right. If you remember 1 sald
“1If it was desirable to segregate our wheats according to the protein content.”
That is what I had in mind—for its blending purposes. If it is desirable to do,
that, I think. it goes without saying then that this-test is a valuable test to make.
Mr. Don~eLLy: I understood you to say that Durum wheat was very high
in protein content and yet it was not a good baking wheau Is 1t ,because it daes,
not contain the right kind of protein? _
Professor Harrison: I do not know that it has been ever definitely inves-

tigated. When you make the Kjeldahl determination and multiply by your
factor you have protein. In the Durum wheat it is just as high as the protein -4

in the common wheat, but when they are baked, it is distinetly differént. As I
said before, oné gives you a high loaf and the other a low loaf. It is not a matter
of improvers. Improvers do not improve it. It is different in the constitution
of the protein or the nitrogeneous substances of the wheat. '

Mr. DonnEeLLY: Does it hold up to the density test?

Professor Harrison: That is one of the weaknesses of the viscosity test;
it does not measure these things as it should.

Mr. Garraxp (Bow River): T think there has to be a definite question
. there from the practical application of the best implement to determine the
quality of the grain itself. Durum is recognized as not the equivalent of Marquis
wheat for baking purposes. If it reacts to a test and shows as high a protein
content as the other, some question arises there.

Mr. Mitrar: Would not the variety test—not, Pommg up to the Marquis—
put it into a lower grade?

Professor Harrison: Durum wheat is not graded in the same class of
grades as common wheat. There is a elass of grades known as Canada Western
Durum grades. The question is, could not the quality of gluten be determined
by the variety. As I said before these wheats are for another purpose and
should not be confused with the Northern grades.

Mr. GarranDd (Bow River): It answers the q110~uon as far as T am con-
cerned. 'What I am wondering is if it answers the question as far as the man
who grows Durum wheat is concerned. There are two practical questions aris-
ing out of this discussion. You said the cost of the test at the present time car-
ried on by commercial resources was from seventy-five cent to a dollar a test,
and you thought that with volume that could be reduced. In your opinion. sup-
posing we applied the protein content test to western wheat, what would be the
cost?

Professor Harrison: 1T could not answer that definitely. For this reason:
It is a thing that we have not worked on in this country—this test in volume
test. You understand when I make a test one man carries the whole thing all
the way through. I could conceive if the tests were worked out in a general way,
one man doing a portion of the work, another man doing another portion, the
samples flowing in, the cost could naturally be cut down considerably by doing
it in that way. You would not require such highly skilled men or such highiy
trained men for that. It would become a piece of routine work for each man
doing one thing to the sample as it went along. That is why I think it could
be done considerably lower than my statement, but how low I do net think can
be said until it is put into operation.

[Prof. T. J. Harris\on.]



AND: Wi ve to ha kind of estimate before we will
ted in changing. Would you be willing to give an estimate? ;
. Mirrar: In the United States it goes as low as forty cents—from forty
to one dollar.. S Bl
r. GaRraND: Mr. Millar realizes that it is an important question. The
practical question is as to time. How long would it ’gake to mqke the tests,
nd really assure'Canada of a bucking up of the low grades, during the rush
ason of the year. That is the one great difficulty that has been held out to
_everyone else who wanted to apply this scientific method of grading. Now, have
~ you anything to say on that?
. Professor Harrison: That is pretty definitely worked out. We know
ty nearly the time it takes. *You have to grind the sample at the sample
nder. It is a small sample. It would not take a great length of time. Let
say ten minutes. Say ten minutes to grind it and weigh it into the bottles.
~will take probably two hours—to digest after adding the sulphuric acid. It
will take thirty minutes, I should say, for the distillation. It would then take
10 or 15 minutes to calculate the results. That would be the maximum time.
Mr. Torzxe: About three hours? Chtive
Professor Harrisen: That is the Kjeldahl test. :

: Hon. Mr. MorHERWELL: In the higher grades does the quality rank high
with the highness of the quantity? :

_..; Professor Harrison: Yes, with the varieties that are -allowed into the
- Northern grades.

Mr. MiLLar: Before we leave that point of time. From several concerns

I have gathered this information that the test can be made fairly accurate,

perhaps accurate enough for all pracfical purposes, in very much less than
that time—say an hour and a half. Is that correct?

. Professor Harrison: I have given you about what it takes to make this
test in our own laboratory. You want the time where there is an ideal arrange-
ment for bulk work. If I said three hours, it takes us about two or three hours
to make the test. Three hours is the maximum. I think I said two hours for
digestation. If we can get a little more heat to it; you cut down the time
there. I think you are safe in saying from one and a half to three hours.

Mr. GarrLanp (Bow: River): Can' the Minister of Agriculture tell us the

- actual time it takes to inspect a sample of grain and report it graded?

Mr. Ross: ‘I can answer that. The actual time taken now to grade a
sample of grain is much more than three hours, as a matter of fact. The time
of grading the sample itself has nothing to do with the grain movement. For

* this reason. When cars come into the inspection yard samplers are sent there
. to stab cars for the sample of the grain. They get an average sample of the
‘grain from the cars and the samples are then taken to the inspection office and
“handed over to an inspector, and the inspectors under the present system of
grading can only grade grain between nine o’clock in the morning and three
& oclock in the afternoon now. That is the maximum. During the darker days
. of the winter months they cannot grade for that length of time. Cars are

- running all the twenty-four hours; samples are taken at the inspection point

and the cars go on to destination. The samples are taken to the inspection
A office, but if-a sample comes in at four o’clock in the afternoon it cannot pos-
. sibly be graded until the next morning at nine o’clock. Now, these samples are
. taken to the inspection office and the inspector and grader does not do any-
. thing to grade it under the present system. That car has been held up for
‘twenty hours—seventeen to twenty hours before it can be graded. Under this
system that we are speaking of these samples can be stabbed and taken in

[Prof. T. J. Harrison.l
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the same way as to-day, then taken to the inspection office. If it takes ten
hours to get the grade on the sample it makes no difference to the car, because
it is on its way to destination and the grade is wired on. Even if we had the
full mill baking test it would not make a bit of difference.. That is an old
story in the grain trade. Under any system it does not make any difference
whether they take three, six or ten hours to do the grading. There will be a
test in each case under the new system, but certainly not any loss of time
to the railways. The grading can be done as to-day, without any holding up
other than there is to-day.

Mr. Mmrar: Regarding the time needed, I think you gentlemen will
agree with the information I have from Minneapolis, Chicago and Kansas
City where they give the time. I think this would perhaps give a better guide
to the time than the test made in the laboratory. I think the time ran only
one and a half to two hours. Now it requires time for drawing the sample and
making all the records. One would have to allow a little longer time than
that; but as Mr. Ross says, time is scarcely a factor until you come to the
question of the cars of wheat that will be sent to the mills at or near Winni--
peg. That creates another example. We had better leave that for a moment.

Mr. Bancrorr: Mr. Ross made the statement that I think I would like:
to have corrected in the record. He said that under the present system the car

was held up fof fourteen hours. 1 think he meant the sample; the car is not
held up all.

Mr. Ross: The car is not held up at all. The sample is taken. It may
take fourteen hours to get the sample tested but the car goes on. |

There is another factor in the time element. If you come down to the
chemical analysis for the grading system then you have a twenty-four day
to work, whereas, under the present system they have from nine o'clock in
the morning until three o’clock as a maximum to grade grain. If you can
come down to mechanical and chemical analysis you have twenty- four hours
to grade instead of six hours.

Mr. CarmicuArL: 1 would like to ask the professor a question. In regard
to the protein testing of wheat, would it be necessary, for instance, in a favour-
able year, a year that there is not much wet weather, to test every car from,"
say, certain localities. For instance, you can conceive that certain localities -
in the prairie are composed of some kind of heavy clay soil, some open prairie,
and some low land, and all these different factors would enter into the kind of
wheat. Is it not a fact that practically all the wheat from a certain section of
the prairie like that would grade almost the same in protein content?

Professor Harrison: No, no, I do not think it would all grade .the same.

Mr. CarmicHAEL: I am referring not to when there is wet weather. I
can understand that the damp grain, the wet grain would grade differently:
but I am referring to all One Northern coming from a particular section of the
prairie?

Professor HarrisoN: No, I do not think it will, because you get quite a
variation just in the one district, because at one point, for example, there may
be a certain soil condition on this side which is different from the soil condition
on that side. That would be a very dangerous procedure to follow, I would
imagine, to take two samples from a district and say they are all according to
them.

Mr. Ross: Even between stubble and summer fallow?

Professor Harrisox: Yes. :

Hon. Dr. ToLmie: Is it not a fact that you would find a variation even on
the one farm? I wanted to ask the professor how long this has been in praectical
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ylication—this system of testing—and in what countries, and about what per-
age correct is 1t found in practical application?

~ Professor Harrison: I cannot give you offhand the date when this test
“was first put into operation. This test is used very largely in the United States.
They have used it probably longer—I will not say longer—they have used it
more extensively than any other country that I know of. Great Britain is also
“using it, and it has been used to a limited extent—in this country there are
certain industries that are using it all the time. Take our own flour mills, they
~ are using this test all the time in segregating their wheat. I do not say all of
- them; but a great many of them.

Mr. Ross: Certain mills are grading every car on that basis.
. Professor Harrison: They are storing their grain on that basis.

. Mr. Ross: I know of one particular instance. This is one practical
~ instance. I know of one mill that bought 300,000 bushels of wheat. They
 tested it for protein and for the kind of protein with the best tests they had, and
~ they turned back into the ordinary trade 200,000 out of the 300,000 bushels that
they bought for the reason that it was not strong enough in protein and it did
not have strong enough gluten in it. These people are actually in this position
that they are to-day paying a premium for high protein and good gluten wheats.
They are not paying the farmer the premium, but it is costing them more to get

that kind of wheat. Our mills are practically all doing that to-day—the better
~ mills in this country. They are buying their wheat on the grades, and after it is
taken into the mill, or taken to the mill, without unloading the cars, in a great
many cases, they stab the cars and make a protein test and turn the grain back
into the ordinary channels of trade if it does not come up to the standard they
want. In other words they are shipping the poor stuff to the European market
and keeping the best stuff for. here.

Mr. MiLrar: I would like to ask you with your knowledge of the trade in
Winnipeg, whether this would work a hardship on the mills picking the cars at
Winnipeg and sending them to their mills at or near Winnipeg. They have
. their experts there now, as I understand it, picking the cars that they believe are
suitable for their purposes—the strong cars. They have all the knowledge
that our grain inspectors have and they are bound to be hampered by the con-'

b ditions of the Inspection Act. Now, if in case a car that they selected were to

be stored immediately, it is just possible that that car would have to be held up
for a little while or else they would have to store it without knowing the actual
grain. But would it be any hardship on them in selecting a car they really
need—would it be a hardship on them if they did not know whether it would
be one price or two prices? ;

/ Professor Harrison: Well, knowing the trade somewhat there, it seems to
me it would not be very much of a hardship, because these, cars are not shipped
direct to the mill. It takes some time for the railway to switch a car from the
vard and over to the mill, and I imagine in that time the grading could be done.
Just as has been brought out here to-day, cars came in at night and are sampled
and again sealed up and sent along. The samples must be held over until there
is good light for grading. I do not think it would hold it up providing your
protein “ lab ” was running twenty-four hours a day and had a sufficient instal-
lation to take care of the samples as they came along. T think if these things
were safeguarded it would not be a hardship on the mills, because they would
have their grade as soon as they got their car.

Mr. Ross: As a matter of fact, the protein test is not a difficult test. One
man can handle forty or fifty tubes in making a test, and that part of that test
takes forty-five minutes to make, so it only amounts to two minutes a test.

[Prof. T. J. Harrison.]
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Mr. DoxNELLY: How many tests could one man make in a day?

Professor Harrison: We do not work twenty-four hours a day. It is diffi-
cult to answer that due to that fact. I have been in the “ labs.” at Minneapolis
and Kansas City where they do this work, and it is a matter of proper organiza-
tion of your work. If you ask me to go out and go through all the processes,
I think if I ran thirty a day—that is what I ordinarily do and not overwork
myself. I think a good technician could probably run more than that. But
the point is if you take ten men and have each man doing a piece of work, the
work would travel that much faster, and you would have a greater number of
samples per man.

Mr. Dox~erLy: What would be a good average?

Professor Harrison: I could not say.

* Mr. Mmuar: Would this statement I have be correct: that a gang or staff
of six will test four hundred—I am not sure whether it is twelve or twenty-four
hours or whether it is two gangs working day and night produce four hundred
tests, or whether it is one gang in twelve hours produce four hundred tests?

Mr. Ross: The only difference in that is the kind of machinery and appli-
ances and the number of men. One man making the protein test with the test
tubes, distillation test tubes—one man in Winnipeg to-day has 48 machines,
has he not?

Professor Harrison: I don’t know. I imagine a man could handle about
30 flasks and do it thoroughly. :

Mr. Ross: Suppose he could do thirty. He runs that off in from thirty
to forty-five minutes for that number of tests. Say you put in five of these
machines, five men working in shifts of eight hours each you can get an enormous
number of these tests made. There is no reason why this should hold up the
grading of the grain. There is no time factor whatever, and the cost factor is
very low.

Mr. MirrLar: Another objection, Professor, is that there are some cars that
are loaded too full to get an accurate sample, a fair, accurate sample at Win-
nipeg. They draw the best sample they can and leave it to be c¢hecked over in
Fort William. Would that occur frequently in the higher grades of wheat?

Professor Harrison: You are referring now to the whole full cars?

Mr. MiLLAR> Yes. : Y

~ Professor Harrison: The Whole full cars will not appear very often in One,

Two and Three Northern because they are heavy per bushel. The whole full
cars refer more to oats and barley and some of the rye. But I do not see why
that should be any more difficult than under the present system, because they
do not issue a certificate until they have checked that at the other end. At the
time they issue some sort of certificate, and when it is regarded at Fort Wil-
liam and unloaded at Fort William they check back to that. The man does
not get his final out-turn until the sample has been checked. I do not see why
it should be any more difficult.

Mr. Ross: He gets an out-turn grade two?

Professor Harrison: Yes.

Mr. Ross: And the out-turn grade has got to be graded between mine in
the morning and three in the afternoon? '

Professor Harrison: Yes.

Mr. DonxEeLLy: Is it not a fact that though we may have different wheat
coming from the same district, high and low in protein, yet for all that there
are certain districts where you get wheat higher in protein than others, and

[Prof. T. J. Harrison.]
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these d;strmts are known to the milling concerns and marked out by them, and
they get most of their wheat from these districts for testing?
- Professor HARRISON: 1 think it is an open secret that the mills know where
~ the good wheat is coming from. All you need to do is to be observant as you
~ go through the country and you will see where they have their line elevators to
~ buy for them. I think that answers the question.
Mr. Ross: Dr. Donnelly has one case in his own constltuencv where there
. were fifty-five applications for elevator sites in one small town, for the simple
 reason that it was in a high protein area.
P Mr. CarmicHAEL: Are the high protein areas in the open prairie sections in
the west rather than bluffy areas?
Professor Hagrrison: I haven’t done a great deal of testing outside of our
' own province because I haven’t had access to the samples, but I have done some
- samples of barley, and it is a fact that in the south there is a high protein and
‘in the north low protein.
Mr. CARMICHAEL In the north, When you get outside the open prairie sec-
‘tion?
Professor Harrison: Yes, when you get outside the open prairie section.
Mr. CarmicHAEL: Under our present grading system the open prairie set-
tlements are losing?
i Professor Harrison: Yes, in the open prairie sections they are not getting
[ the returns that they are entitled to.
Mr. CagmicHAEL: Under the present grading system?
v Professor Harrison: I suppose you might put it that way. -
b Mr. DonnenLy: Previously we had a sample of wheat brought out here
- which was a hard spring wheat. . Can you tell us regarding the protein content
_ of that? Was it the gliadin or glutenin that was lacking or what was it?
b Professor HarrisoN: Mr. Chairman, fortunately, as I said before, I work
. in Manitoba. That wheat has not got down to. Manitoba. I do not know any-
thing about it. /

Mr. Coore: The professor might tell us something about Garnet wheat, and
L( why it is not allowed to be graded as No. 1. Is it because of its lack of protein
: or colour? /

Professor Harrison: Well, I do not know that I can“answer that question
because this wheat has been distributed very largely through our provinces and
it has been grown and it is liked in certain districts; but I understand it is not
being graded higher than No. 2. 1 do not know what the reason is.

Mr. Youna: The colour of the flour has something to do with it.

Mr. Coore: I am trying to find out why it is not graded No. 1. It is very
satisfactory in the district from which I come. I believe it is better to grade it
No. 1 Garnet than No. 4 something else. We want to find out why it cannot
grade No. 1. If it is not because it is lacking in protein, it is because of some
other reason. If our wheat is to be graded on the basis of protein content, this
Garnet would be likely to be graded 1 Northern, would it not?

Professor Harrison: We must keep this in mind: we are not going to grade
entirely on protein. You have these other things that must be taken into con-
sideration; first, the variety, equal to Marquis; second, it must be clean and
it must be sound it must have the weight per measured bushel. The protein
content would be the fourth one. It is one in four, or five, if you consider
variety. :

Mr. CarmicHAEL: Would you explain ¢ sound ”?

[Prof. T. J. Harrison.]
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Professor Harrison: It is a term used in >dé_ﬁ_'n‘ing Canada Western wheat .
to indicate that it is not frosted, sprouted, smutty, ete. LA e y MG
Mr. Bancrorr: Could it not be shrunken and still be sound?

Professor HarrisoN: Yes, you could have a shrunken grain and it could
still be sound. You may have a horse so poor you can see his ribs, but still he is
sound. He is just lean, but quite sound. \ : :

Mr. Coore: Has the colour anything to do with the soundness? N

Professor Harrison: It depends on what you mean by colour., When you
speak of colour, probably I am thinking of something different from you. I
may be thinking of hardness; you may be thinking of bleaching or weathering.
The latter would be a matter of soundness. ;

Mr. Ross: Is not the real reason that the colour of the flour from the Garnet
is a little more yellow? Is not that the reason why they put it into No. 2?

Mr. MiLuAr: Does the Grain Act provide for that?
Mr. Ross: Noj; but they don’t follow the Grain Act.

Professor Harwison: I do not know whether that is the reason or not. I
presume there is some reason of that sort. .

Mr. Evans: You say it must be equal of Marquis, instead of the protein
test. What do you mean?

Professor Harrison: The protein test will only give you the amount of pro-
tein. We take Marquis as our standard of the quality of protein. It is the
quantity of protein in the one case against the quality of the protein in the other.
The protein test gives you the amount, with some limitations; it does not give
you the quality. We try to protect the quality by saying certain varieties, and
the standard is Marquis so far.

Mr. Mirar: Is it not possible under our present system of grading that
a field of wheat, if it could be marketed immediately after it is threshed would
grade One Northern, but a shower of rain has discoloured the bran consider-
ably, and it would be put down to Three, and yet, under a baking test, and all
the accurate tests you apply it still proves to be a Number One wheat, good
enough in quality to be a Number One wheat? '

Professor Harrison: If it is a high quality wheat and you get rain on it it
may deteriorate it to a certain extent; but not to the extent of two grades. Well
the present system is not able to determine the actual value of the wheat for the
colour has been destreyed by which we determine the hardness.

Mr. Evans: Does bleaching lower the quality?

Professor Harrison: These terms are all relative. You can bleach suffi-
ciently to lower the quality. -I presume that any bleaching in that way would
lower the quality, but it is so very small that it would not make very much
difference; but still it may be sufficient to mask the colour to such an extent
that it will put it down.

The Cmamrman: What is the wish of the committee in regard to this
Reference? Do you wish to call other witnesses? ; L3

Mr. Mmrar: As I am responsible for the resolution, Mr. Chairman, 1
would ask the committee to be so good as to eall other witnesses in regard to this
matter. It is an important matter. I can think of two witnesses that should
be brought here: The Chief Grain Inspector, and Dr. Birchard.

The CuamrmaN: Well, let us decide what our future course will be. As
yvou know, we have possibly quite a large order in taking up the Reference. 1T
would like, if this question will'not take a great deal of time, to finish this
before we start on Immigration, so that when we start on Immigration we ean
go on continuously with it. What is the view of the committee?

[Prof. T. J. Harrison.] 5



0ss: Yes, and»ao is Dr. ,1rehard In regard to tha.t I have another,
in connqetmn with flax that I hope will be sent to thls committee, and
{ be taken up; and I would like to have Dr. Birchard and the Chief Inspector

re at that time. If they are called, I would like to have them at a far
Jil h date so that bpth msolutmns could be taken up at the same. time.

ed calling Dr. Shntt Mr. Newman and Dr. Harcourt of Guelph.
-~ Mr OARMIGHAEL Why not proceed with our Immigration matters and
«éﬁnmtlon in abeyance until all can be disposed of at the same time?

s Po us, this is a more important question even than 1mm1grat10n
d arrange it in whatever way will best suit the committee in the calling
- witnesses. 1 think Mr. Millar is right; we should have the Chief In-
and the Chief Chemist from Winnipeg. ;




MINUTES OF PROCEEDIi\TGS

House or CoMMONS,
TrUrsDAY, March 15, 1928.

The coinmittee came to order at 11 a.m. Mr. Kay presiding.

Mr. Kay informed the committee that he desired to attend a meeting of
another committee and nominated Mr. Brown to preside.

Mr. Brown took the chair.‘

Members present: Messrs. Benoit, Bowen, Brown, Coote, Descoteaux,
Donnelly, Dubuc, Fansher, Kay, Lucas, McKenz1e, McMillan, McPhee, Millar,
Motherwell, Ross, Seguin, benn, Sinelair (Wellington North), Spence, Spotton,
Totzke, Vallance.

The committee again proceeded to the consideration of the Subject of
Reference,—respecting the Grading and Inspection of Wheat by Protein Content.

Dr. J. F. Birchard, the chief chemist under the Board of Grain Commis-
sioners, was called and exammed

The Hon. Mr. Malcolm, Minister of Trade and Commerce, addressed the
committee on the Subject then under consideration and submitted a number of
questions to the witness, Dr. Birchard.

At the hour of one o’clock the witness was retired and requested to attend
again on Thursday the 22nd inst.

The committee decided to take up the subject under consideration again on
Thursday, the 22nd inst., when the Chief Grain Inspector and Dr. Birchard will
be in attendance.

The ‘committee then adjourned to again consider this subject on Thursday,
the 22nd inst., at 11 a.m.
A. A. FRASER,

Clerk of Committee.
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MINUTES OF EVIDENCE

TaUrsDAY, March 15, 1928.
The Select Standing Committee on Agriculture and Colonization met at

11 a.m., the Chairman, Mr. Kay, presiding.

The Committee proceeded with the consideration of the grading of grain.

The CuARMAN: This morning we have Dr. F. J. Birchard, Chief Chemist
of the Board of Grain Commissioners, to speak to us. Dr. Birchard will give us
an address on the grading of wheat in respect to its protein content. I am now
going to ask Mr. Brown (Lisgar) to take the chair.

(Mr. Brown (Lisgar) takes the chair.)

Dr. BircuArD: I may say that I have not prepared any address. I was
called at rather short notice and I rather expected I would be asked questions
regarding the grading of wheat in respect to protein content. I harcly know
just how I should start. You have had Professor Harrison here describing
protein content as related to the grading of grain, but I haven’t had an oppor-
tunity to look over his address; and I do not think I should take the time of the
committee in duplicating anything which has already been said. I would
propose that I give a short statement as to the meaning of protein and to what
extent it is already a factor in grain grading, and then if you will ask me ques-
tions I will be very glad te answer them.as best I can.

Protein, I may say, is a general term which includes a large variety of sub-
stances widely distributed in nature, and occurring in a great number of forms.
The nature of these substances may be best illustrated perhaps by referring
to the white of egg and casein of milk; two typical proteins. The most important
proteins occurring in wheat are known as gliadin and glutenin, which are the
chief constituents of gluten, the common term for protein, when referring to
wheat and flour. Gluten is the well known tenacious elastic mass which is
formed when a dough is washed in running water, the gliadin and glutenin
remaining behind together with a certain amount of starch, fat, and mineral
matter. It is well known that the most characteristic property of wheat flour
is due to the presence of gluten, since without this substance it would not be
possible to make a loaf of bread at all.

Mr. McMmzan: To make bread that will rise?

Dr. BircHARD: Yes, to make bread that will rise. Gluten is the substance
that holds the gas and makes it possible to bake a loaf of bread. Now, the
gluten is associated with the hard, red, viterous kernels, and in all definitions of
the grades that fact is accounted for, inasmuch—as each of the first two grades
must contain a certain or minimum percentage of the hard, red, vitreous kernels.

The production of hard, glutinous wheat depends chiefly upon climatic con-
ditions. Hot weather early in the growing season, light rainfall and large
evaporation and a short ripening period are the most important factors. An
abundant supply of nitrogen in the soil, is also necessary. The protein content
also depends upon the variety of wheat. It should also be noted that as a rule,
the climatic conditions which are conducive to high yields of wheat also tend
to produce low protein wheat.

There are two things which must be considered with regard to protein, and
these are quantity and quality. A certain amount of gluten or protein is

19 [  Dr. F. J. Birchard.]
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absolutely necessary for bﬁkmg, too much, however may be a dlsadvanta.ge"

just as well as too little. If there were a large excess of high protein wheat in
the world we probably would have to pay more for low protein wheat. However,
in the world’s markets the reverse is the case and the great value of high protein
‘content in wheat is due to the fact that in the world’s markets there is a dearth
of wheat of this character.

Now I will say something as to quality. The quahty varies in the sound -

* wheat according to the variety and the locality where 1t is grown. It also
varies, naturally, with the grade. The quality of the gluten is different in
sound wheat than in damaged wheat. The quality in frozen and green wheat

is very different from that found in normal grain. It may be higher in quan- '

tity; as a rule it generally is higher, as found by the method we have of testing
it. The protein content from feed wheat is often as high, or even higher, than
that found in No. 1 Northern.

Hon. Mr. MoraerweLL: How do you account for that?

Dr. Bircaarp: That is accounted for by the relative rates at which the
starch and the protein are deposited at the tyme of growth. When wheat is
frozen that means that it is immature, and the protein at that pomt is being
deposited at a greater rate than is the starch.

Mr. DonnNELLY: Are glutenin and gliadin in the same proportions?

. Dr. Biremarp: No, the proportion varies. However, I do not think that

that is of as much importance as we used to believe. The relative proportions
of gliadin to glutenin do not seem to be of such importance as was formerly
thought. The quality, apparently, is due to the physical condition/ of the
gluten, but, unfortunately, we have no really satisfactory method of measuring
the quality. It can be done best by a baking test, and that is the only real
method we have now. That is not altogether satisfactory.

Mr. DonNeLLY: You can distinguish it from the other kind of gluten
that you get from hard, red, spring wheat. One Northern; is there any chemical
test that you can make to distinguish the protein that you get from frozen
wheat?

Dr. BircHARD: Yes, that can be distinguished, but it is a very difficult
test; it takes a long time. It is not practicable for commercial purposes at all.

Mr. Mmuar: Would this be true, doctor? Reverting back to your state-
ment about the higher percentage of protein in the lower grades of immature
wheat, that percentage is higher simply because the starch has not had time to
get in?

Dr. Bircuarp: That is one reason, yes. The protein in the frozen form
or in the immature form is in a quite different condition. ' It is in a condition
one might say that would be true protein if it were allowed to develop, but
growth was stopped before it really became protein, so it is really undeveloped
protein; and, perhaps, one could say that for that reason it is not so valuable
as the normal protein. However, it appears possible that protein can be even
over-developed; that is, if its ripening takes place too qmckly by hot winds
then the protein becomes changed—its physical condition is altered; it is
over-ripe, so to speak, and When in that condition it does not give as good
a loaf as when the protein has had time to develop at a normal rate It
is over-developed.

Mr. Miurar: In such a case as that, how would it act under the baking
test?

Dr. Brcuarp: Well, it has to be conditioned, and it has to be mixed
with a lower protein wheat, and perhaps with some sprouted wheat.

[Dr. F. J. Birchard.]
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by ]
~ Mr. DONNELLY:

Iﬁ .could be counteracted by sugar or something of that

Dr. Bircuarp: Yes, by putting in some sprouted wheat which contains
diatasse. This would help it along. It is an exceedingly complicated problem,
and it is not completely understood. There has been a great development
along that line in the last ten years, but it is a problem still which requires

_investigation. - The exact nature of the physieal condition of the gluten in

the different varieties of wheat is not yet understood. A

Mr. Coore: While you are on that point, Dr. Birchard, would you kindly
tell us whether the protein—the quality of the protein in wheat, if allowed
to stand and get perfectly ripe—ripe enough to thresh—is as good as it is if
it is out at a little earlier stage, and hardens in the stock?

Dr. Bircaarp: I think the milling and baking test has shown that there
is very little difference. : g
~ Mr. McMiuian: You think it develops just as good a wheat to cut it a
little on the green side? : .

' Dr. Bircaarp: Personally, I have had no experience with it. 1 can only
say what has been done in other research institutes and my recollection is that
the concensus of opinion is that there is very little difference.

~ Mr.;McMirran: It does not injure it?

Dr. BircHARD: Within reasonable limits, it does not.

Hon. Mr. MoraerweLL: When you say that there is very little difference
in letting it stand until it is perfectly ripe, hard and ready to thresh—

Dr. BircHARD: A lesser yield per acre may be obtained by cutting before

.1t is ripe.

Hon. Mr. MoruerwELL: You think the protein is just as good?

Dr. BircuaArD: It will probably be a little different, but the test does not
show this difference to be very marked.

Mr. Ross: In regard to protein-bound wheat, for blending purposes, that
is really more valuable than the wheat which is not so high in protein; is it not?

Dr. BircHARD: Yes, if it is high in protein; but it must be, as the miller
says, conditioned. The English miller treats that wheat rather differently
from the way in which it is treated in this country; he washes it and it is water-
soaked. It goes through, one might say, an incipient germination; and then
the diastase which is necessary for the development of sugars for food for the
yeast to act upon is developed in this process. Now, if the wheat is not sub-
jected to a process of that kind, you get a very low volume; that is, a very
small loaf. That is one reason why the baking test is not always satisfactory.
One man may try a baking test with wheat of that nature, and he gets a bad
result, and he says that that is no good, while another man will temper it
differently before he mills it and he will get a different result.

Mr. Ross: You are speaking of using that wheat alone? In that case
he would have to use commercial improvers and temper his wheat differently?
" Dr. BircHARD: Yes.

Mr. Ross: My point is this: You can take a certain amount of the starchier
wheat and mix it with that wheat, if you have a protein-bound wheat—a very
high protein wheat—you can use a much larger amount of the low protein
wheat in your blend?

Dr. BircuaArD: Yes, that is true.

Mr. Ross: But the protein-bound wheat is more valuable than the ordinary
fairly high protein wheat for blending purposes?

Dr. BircHARD: Is more valuable than——?

[  Dr. F. J. Birchard.]
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Mr. Ross: If you get a very high protein wheat, which, by itself, is
- protein-bound, and has to have a commercial improver to use with it, you
can use that wheat to blend with more soft wheat than you can with the
other?

Dr. BmrcHARD: Yes, that is true.

Mr. MiLLAr: Are there any mills in Canada who condition their wheat
for milling in the way you spoke of? , %

Dr. BrcHARD: Yes. I understand this method is introduced in Calgary
now by the Spiller people who adopt the same methods as they do in England.
The wheat there is washed I believe in some way, and the wheat that goes to

‘the rolls is hardly recognizable as Canadian wheat after it has gone through
that process. y '

Mr. MiuLer: How would that grade according to our présent system?

Dr. Bircuarp: Well, it would necessarily reduce it pretty low, I should
say—about a Four.

Mr. Miurar: It is conditioned?
Dr. BircuARD: Yes.

Mr. Coore: If I might go back to the other question I asked. Very often
we get a higher grade for our wheat if we cut it before it is ripe enough to
thresh. We cut it, I should say, before it reaches that stage and put'it in the
stook. When it is threshed we get a better grade for it than if we had allowed
it to stand uncut and get hard enough to thresh—we would not get as good a
grade then as if we cut it at an earlier stage. I suppose it is on account of
the colour. I was anxious to know whether the wheat that we allow to get
hard before it is cut at all—get quite matured—whether it is quite as good,
so far as protein content goes as the wheat that we cut a little sooner and allow
it to colour in the stook?

Hon. Mr. MoruerwrLL: Has there been any research work done in that
way ?

Dr. BircHARD: Oh, yes. ;

Hon. Mr. MoraerweLL: What is the result?

Dr. BircuHArRD: As I said previously, as I recollect it the concensus of
opinion is that there is very little difference in the baking and milling results,
although the one may have a little better colour than the other. The colour,
I do not think is a factor at all. The stress that is placed on colour in grading
is due to the fact that it is assumed, and with some justice that wheat is bleached,
or which has lost its colour, partly, has been in some way affected by rain
or exposure to the elements, and as such exposure naturally, in many cases, might
bring injury, then it is assumed that all wheat which has been exposed to a
shower of rain and lost its colour must also be injured.

Mr. Coore: It is not necessarily so?

Dr. BircHArD: It is not necessarily so. Because, in any case, the wheat
must be treated with water before milling and it undergoes thereby a loss of
colour, which is very similar, and in doing so it loses two grades—for instance,
if a No. 1 Northern is tempered in the ordinary way for milling, and is graded
before as No. 1 Northern, after it is tempered and treated to bring it up to, say,
fifteen per cent moisture and allowed to stand over night, it is automatically
reduced to No. 3 Northern although nothing serious has happened to it.

Mr. Don~NELLY: You say that the Spiller people and the English millers
treat their wheat and put it through a process. They must increase the moisture
content.

[Dr. F. J. Birchard.]
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Dr. Bircaarp: All wheat, before it is milled, must be dampened on the

-outside. It must be brought up to 14 or 15 per cent, though a certain percentage

of that water is naturally lost during the milling operation by evaporation.
~ Mr. Doxnerny: I understand you to say that in Calgary—

Dr. BircuArD: They dry it again.

Mr. DoxneLLy: They dry the wheat?

Dr. Bircuarp: It would be dried afterwards.

Mr. DonnNeLLy: They moisten it and start it to grow?

Dr. Bircuarp: I would not say “start it to grow”. It goes through an
incipient change akin to germination.

Hon. Mr. MoruerweLL: How many hours would it be in that incipient
stage? : o i

Dr. BircHARD: Every miller has his own ideas as to that. They are all very
different. Some use heat and some do not use heat. Those who use heat would

take a shorter time. It may be twenty-four hours or it might be less. It might

be forty-eight hours. It depends on the nature of the wheat; very hard wheat
would take longer than softer wheat.
Mr. Fansuer: Take wheat treated to a late shower and has bleached the

kernels on the outside of the sheaves, would that sample of wheat be treated in

the way you have stated. Some of that wheat has been unstained. In the mills
would they distinguish them?

Dr. BircHARD: No, I do not think they would.

Mr. Fansuaer: Does that deteriorate its value for milling purposes very
materially? :

Dr. Bircuarp: I think that would depend very much on the extent. I do
not know that one could answer that in a definite sense. If the change were
very serious, I think it would. The character of the wheat might be altered.

The Acting CuarMaN: That, of course, is the most serious problem that
concerns the farmer. He thinks he suffers a most serious loss in regard to that
wheat that is slightly discoloured.

Dr. BircuARD: I do not mean slightly discoloured.

The Acting CrAmRMAN: That is where he loses.

Dr. Bircuarp: My point is that wheat which has been slightly dis-
polgured on account of a shower or rain does not lose very much, if anything,
in its actual milling value, simply on account of the loss of colour.

Hon. Mr. MoraHERWELL: Does it lose anything in yield of flour?

. Dr. BmrcHARD: It does not lose anything in yield in one shower or two
showers—not anything that can be measured. Now, theoreticaly, one would say
that it had. No doubt, this is a progressive change, and if this goes too far
there is a loss of yield; but the wheat could lose a lot of colour and there

- would be no change that one could measure.

Mr. Ross: The only change is the change in the colour of the bran.

Dr. Bircuarp: Yes, the colouring matter is washed out of it.
. Mr. McMiuuaN: The real object of the meeting is to find out whether
it 1s a practical proposition to sell wheat according to its protein content.
Now, Doctor, do you think it is a practical proposition to do that from what
you know?

Dr. BircmArp: I was leading up to that. I can go into that and skip
the other if you like.

Mr. McMiuran: Go ahead. Lead up to that.

[ Dr. F. J. Birchard.]
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The Acting CuamrMaN: I think it is valuable to get Dr. Birchard’s opin-

ion on that point. The real extent to which actual damage takes place in one,

two or three showers of rain—that is the important point to my mind. ol
Mr. VaLrance: Do you contend, Doctor, that grain in the stook that is

subjected to some moisture is not to any great extent deteriorated; it has not
lost any of its value?

Dr. BircuarD: Yes, sir, if it has simply lost in colour with no further
change. Change might take place with excess rain if the wheat were allowed to
remain in a damp condition for a long time. Then there would be a change.
For instance, we have found that tough wheat—wheat containing over 144
per. cent. moisture—if allowed to remain stored for months, has not the same
milling value, and baking value as wheat which has been kept at a normal
moisture all the time. I do not mean that-it has become mouldy or that it is
heated or has undergone any other physical change that any one can see out-
side of the fact that it has excess moisture; but there is a progressive deteriora-
tion. We have noticed that in comparing the millling and baking values of tough
wheat as compared with sound wheat. We also have noticed that the tough
wheat when dried, and when dried properly, is improved; and I think, perhaps,
it 1s as good as the natural wheat again, or pretty nearly.

Mr. Torzke: If it is dried within a reasonable time after being harvested?

Dr. BircuARD: After a reasonable time, and dried under proper conditions.
In speaking of quality in wheat, and this bears directly on the question of grading
wheat by protein content, it is quite possible to ruin wheat for bread making pur-
poses entirely by improper drying.

The Acting CHAIRMAN: Too much heat?

Dr. BircHARD: Too high temperature, drying too quickly and removing
too much moisture. If the grain is dried and too much moisture is taken out,
it would appear that a physical change takes place in the gluten, and that
change is very detrimental. This is a point which should be considered in
connection with the problem of grading wheat according to protein content.
Since the amount of protein present in any particular sample might be adequate,
but if the sample had been improperly dried the quality of the protein might
have been seriously impaired, and the flour ruined in so far as its bread making
properties are concerned.

Mr. DoxneLny: That change is in the gluten, and not in the enzyme?

Dr. BircHarp: No, I do not think the enzvme is injured. It is a physical
change apparently which takes place in the gluten.

The Acring CraieMAN: With regard to the question of colour, you say
that the ordinary grain buyér would not be able to determine from the colour
alone whether sufficient damage had taken place; that is, he would not be able
to determine the exact damage that had taken place, and, consequently he does
it on the assumption that it has been damaged?

Dr. Bircuarp: Not exaetly that. Other changes may have taken place,
in addition to that of colour. The Kernels may have “sprung”. The Inspection
Department considers a kernel “sprung” when "it has undergone a certain
change which may be observed before actual germination occecurs. The nature
of this change is very similar to that which occurs during actual germination
but in a lesser degree. It is not so advanced.

Mr. Torzre: Doctor Birchard, if tough wheat were put in a bin and
frozen would that change take place in the protein content—the deterioration?

Dr. Bircuarp: I did not intend to say that a change takes place in the
protein content, but I did mean that a change oceurs in the milling and baking
quality of tough wheat when stored. Now, as to the exact nature of that change,

[Dr. F. J. Birchard.]
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a.nd to what it is to be attributed T am not able to say very much. A pro-
 gressive change takes place which is not related to the amount of protein pre-

sent in the wheat.

Mr. Mirrar: I think Mr. Totzke would like to know if that change would
take place in the same degree provided the grain were frozen?

Dr. Bircuarn: I can only speak theoretically, as I have had no actual
experience, but I do not think it would. I might say that we examined a series
of samples of tough wheat that had been in store for some months at the
Government Elevator at Saskatoon, during the cold weather, and we noticed the
change at that time. The grain, however, had not been frozen.

Now, as to the question of grading by protein content. It must be under-
stood that this means re-writing the grades. It would be, one might say,
revolutionary. Personally I think it could be done, without too much trouble.
Whether it is practicable or not, I will discuss later. If it were practicable I
would welcome it inasmuch as I think any definite addition to our knowledge
as to the exact nature of our wheat is highly desirable. We should try to get
away from tradition and to base our grading system on scientific principles, in
so far as this is possible. As to whether it is practicable to make the protein a
determining factor in the grade, I am unable to definitely say. It is a matter
that would have to be very carefully considered and from a great many points
of view. I can see a great many advantages, and also many difficulties.
Whether these difficulties are insurmountable or not is the question to be con-
sidered. I do not think on the whole that they are insurmountable. Whether
the advantages to be gained would offset all the difficulties, I am not prepared
at the moment to say. We would have to feel our way to a certain extent: it
would have to be tried out. Let us first consider what it would mean. As
regards Winnipeg, the Chief Inspector tells me, that in certain years about
ninety per cent of the crop might be expected to grade One, Two or Three
Northern. In that case there might be 2,500 cars of wheat which would have to
be tested between nine o’clock in the morning and some time before five in the
afternoon. That is a pretty large order. It is not impossible but it certainly
would mean an immense amount of work.

Mr. MicLar: A double shift could be put on?

Dr. Bircuarp: That could be done. I think the Inspector tells me that it
might be arranged in most cases to make 1,500 tests between nine and four
o’clock, and 1,000 tests during the night. Now if this method of grading were
confined to the grades One, Two and Three Northern, then it would first be
necessary to have the Inspection Department look over these 2,500 samples and
select those which as regards other factors would probably grade One, Two and
Three Northern. These would all have to be tested and a report made to the
Inspection Department. On the results of these tests, combined with the grading
factors now in use by the Inspection Department, the samples would be placed
in the proper grade. I am assuming now that the weight per bushel and the
other factors which now determine the grade, would remain unaltered. There
would be no change in this respect.

As to the’cost, which of course is an important item, this would depend very
largely upon the volume of work. In any case it would be expensive. We would
have to be prepared to test the maximum number of cars of contract grade
which might be expected to pass through Winnipeg during any 24 hours. We

_ would have to maintain an adequate staff from the 1st of September until, about

Christmas, or the close of navigation. After that time no doubt the number of
tests would decrease, but we could not dispense with all these men. No doubt
there would be occasions when we would have a good many men with very
little for them to do.
Mr. DoxxeELLY: How many do you think it would take?
[  Dr. F. J. Birchard.]
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Dr. BircHarp: How many men? I think we would have to have two
supervising chemists with, perhaps, six assistants. Perhaps also, about a dozen
other men who would have a status something above that of a labourer. We
would also need possibly twenty additional labourers. We would also want a
large number of stenographers and clerks to make the records and to get the

reports out in time. It could be done very much cheaper were it not for the
fact that the work has to be done in such a short space of time.

Mr. McMiLran: How long does it take to make a test?

Dr. BircHARD: A test can be made in about an hour and twenty minutes;
possibly a little longer. : ,

Hon. Mr. MoraerwELL: That is for quantity?

Dr. Bircuarp: That is for one test. Another twenty-four tests could be
made in perhaps half an hour longer. They would all be running at the same
time. It is not necessary for me to outline the test.

Mr. DoxnELLY: Yes, outline it.

Dr. MircuARD: The sample would first be ground in a machine something
like a coffee grinder. One gram of this would be accurately weighed out put
into what is known as a Kjeldahl flask together with some chemicals and twenty-
five cubic centimetres of concentrated sulphuric acid. The flask and contents
would be strongly heated for about forty-five to fifty minutes, by which process
the grain is completely destroyed and the present nitrogenous substances changed
into sulphate of ammonia. The flask is allowed to cool for about ten minutes,
a cupful of water added, and then a strong solution of caustic soda. This is
distilled whereby the ammonia is driven off. It is collected in an acid solution
of known strength. The amount of acid so neutralized by the ammonia is a
measure of the amount of nitrogenous matter in the wheat, and from this the
amount of protein may be calculated. It entirely depends upon the amount
of equipment which you have. In my own laboratory two men can make 100
tests in a day with twelve digesters and twelve stills. With two shifts we could
easily make double that number.

Mr. MiLuar: If this were done by a commercial laboratory would the cost
be greater?

Dr. Bircuarp: 1 think it would cost about fifty cents for one test, if made
by a commercial laboratory.

Mr. Torzxr: That is only a quantity test? /

Dr. Bircaarp: Yes, a quantity test. We can only test for the quantity
of protein.

The Acting CHAIRMAN: You have no test for the other?

Dr. BircuARD: The tests are not altogether reliable.

Mr. McMinran: There is no practical test for quality yet?

Dr. Bircuarp: No, sir.

Mr. Torzxe: What about the baking test?

Dr. BircHARD: That is the best test we have. It is not completely
satisfactory. At present, at any rate, a test for quality is out of the question.

Mr. Ross: You say, Doctor, that there is no practical test for quality,
nevertheless, with the test that you have in quantity and the tests that you have
for quality to-day which are used in your laboratory you can determine a lot
more accurately the value of that grain than can be done otherwise.

Dr. BircHARD: Decidedly. That is true enough. But I would not like
to tie myself to any one test for quality.

The Acting CHAamrMAN: If there is no test for quality, how does quality
reveal itself? It is revealed some way? /

[Dr. F. J. Birchard.]
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" Dr. Bircuagrp: Certainly it is revealed in the baking test. ~
Mr. DonneLLy: This viscosity test that is used in the United States, i
that cheaper and quicker, and is it as reliable?
Dr. Bircuarp: We had strong hopes two or three years ago that by the
viscosity method it might be possible to measure gluten quality. There is
undoubtedly something in it, but it is not yet possible by this means to obtain
~ a numerical factor which may be regarded as a reliable index of the quality
of any particular sample, of wheat or flour. Sometimes it works beautifully,

- and sometimes it does not. The whole problem of gluten quality and its
measurement has been the subject of a great deal of investigation. It was first
thought that the viscosity method could be applied direct, and the test carried
out in a short time, but it was later found that to obtain reliable results a
much longer time was necessary than was anticipated. I believe that after .

* there has been time for more investigation and research a practical method will
be eventually developed but at present there is no method I know of which.
could be applied.

Hon. Mr. MoraerweLL: Does high quality of protein generally go with
high quantity of protein? Would you confine yourself to the three top grades?

Dr. BircaARD: No, I do not think it does. Quality is often a question of
variety. Durum wheat, for example, generally is high in protein, but the
quality is poor.

Mr. Donnerny: Did you test any of this Vermillion wheat?

Dr. BircHARD: Yes, sir.

Mr. DoxNeLLy: How was it in protein value?

Dr. Bircriarp: Protein? I think it was low if I remember correctly; the
baking quality was not good.

Mr. Coote: Could you tell us what is meant by a wet gluten test?

\ Dr. BmrcHARD: Yes, sir.  When making a wet gluten test a weighed

~ amount of flour is made into a dough with water and the starch washed away
with running water. What remains is for the most part water, gliadin and
glutenin, together with a small amount of fat and mineral matter. That is
wet gluten. It is weighed in a wet condition to obtain the percentage of wet
gluten. After drying in the oven to constant weight the amount of dry gluten
is obtained.

The Acting CHAlRMAN: You spoke of the possibility of it being neces-
sary to rewrite the grades in case this new method was adopted. Is it possible
that wheat that now grades No. 4 or less might have a greater milling value
along with some of the wheats that now are in the higher grades?

Dr. BircHArD: By wheat that grades No. 4 you refer to frosted wheat?
_ The Acrine CHARMAN: Not necessarily frozen wheat.

Mr. Ross: Rusted wheat.
£ Dr. BircuarDp: Rusted wheat?

The Acrine CHARMAN: Put frozen wheat out of the consideration for
L the time being. Take wheat that is not frozen as grading No. 4; is it possible
: that any of that wheat that grades No. 4 might have a higher milling value.
K They are sixty pounds often—some of that wheat.

E . Dr. Bircuarp: The wheat certainly would have different characteristics
and would be used for different purposes. Some wheat that appears in No. 3
Northern is known as Yellow Berry and is very low in protein. It has only
eight per cent perhaps, or possibly a little more, eight and a half or nine. That
wheat grades No. 3 Northern. It has entirely different characteristics from
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the average No. 3 Northern, or from the “ Three Northerns ” that we ordmanly
meet. When you ask about No. 4 it must be a damaged wheat to which you }
refer. :

The Acting CHARMAN: No, I am thinking of wheat that 1s~1mperfectl'y
matured. ; 7 :

Dr. Bircuarp: It would be thin and it would have a lower yield of flour,
and the character of that flour would be quite different from that produced
from the Yellow Berry wheat. In the latter case we would have more flour
but with less gluten and in the former a lower yield of flour and probably
a higher percentage of gluten. Rusted wheat as a rule is put in a separate
grade Special No. 4, Special No. 5 or Special No. 6. according to the weight
per bushel. Now ordinarily we have found rusted wheat to have a high protein

- content of very good quality. It makes an excellent loaf of good volume. On
the other hand the flour is somewhat yellow in colour and for that reason it is
not so desirable.

Mr. DonNELLY: Now, Dr. Birchard, you said the soil conditions influenced
the amount of protein in wheat. Now would the land that is cropped year
after year of wheat, and that has been cropped for forty or fifty years be
lower in protein content?

Dr. Bircuarp: Yes, I think so. There is no question that the amount
of available nitrogen in the soil has a direct influence upon the protein con-
tent of the wheat.

Mr. DonNELLy: The newer the land the hlgher the protein?

Dr. BircHARD: Not always.

Mr. DonNeLLY: The same land?

Dr. Bircuarp: Yes, the same land. I have a map here which you may
find of interest. I will pass it around. It shows the different districts in the
three Western provinces which produce high, medium, average, low and very
low protein wheat. {

Mr. DoxNeLLy: Would you go into the soil conditions?

Dr. Bircrarp: 1 am sorry. I have no means of knowing anything about
that.

Mr. Coore: It would be‘interesting to tell the committee approximately
the number of tests you have made. Maybe it is not necessary. Give us the
result of your tests to show the variation in protein content in western Cana-
dian wheat?

Dr. Bircuarp: The variations?

Mr. Coorr: Yes.

Dr. Bircuarp:; Well, the variations by grade?

Mr. Coore: Yes, by grade or otherwise.

Dr. Bircrarp: Well, the protein varies greatly from year to year. This
year we have nothing but low protein wheat. All the grades are low. '

Mr. Coore: What would the average be this year for say, what you
would call good wheat?

Dr. Bircuarp: The average? Well No. 1 Northern averages this year
around twelve per cent, but there is very little of it.

Mr. McMirran: What does No. 1 usually grade?

Dr. Bircuarp: About 13.5 or 14 per cent. No. 2 Northern this year
averages about 11.6 per cent. No. 3 Northern around 11 or 11.2 per cent.
Now you could add on about 2 per cent to all of these for an ordinary year.
Sometimes No. 1 might average 13 per cent or possibly 13.5 or 14 per cent.

[Dr. F. J. Birchard.]



" The Acting CuHARMAN: Is that proportion maintained year after year
'__the proportion that you have indicated as being between 12 and 137

' Dr. Bircuarp: 1 don’t know that I could say off-hand. T could obtain

~ that data for you covering a period of six or seven years.

Mr. Ross: Doctor, as a matter of fact, you said a while ago that there

" have been years when 90 per cent of the erop went into One, Two and Three

Northern? :

Lo Dr. Bircuarp: Yes, sir. '

g Mr. Ross: And during a year such as that in all probability the protein

| is very similar in all the grades?

Dr. BircHARD: Not a great deal of difference.

- Mr. Ross: Not a great deal of difference?
" Dr. BigcuArp: I think not.
~ Mr. Ross: In other words, we have years in Western Canada when we
have 90 per cent of the crop One, Two and Three Northern. If that had been
all mixed together as is done with it after it is bought by the elevator man, it
would go out as One Northern?

Dr. Bircuarn: I would not like to say that because there are other grading
factors. What about the weight per bushel? \

Mr. Ross: You average it all together. The Cne Northern—a great deal

- of it—has a lot higher weight than 60 pounds?
- Dr. BircuArDp: Oh, yes. g

Mr. Ross: A lot of the Two Northern is up to 60 pounds, and the Three
Northern may come up to 58 pounds; and if you mix the whole business together
in all probability you will get One Northern for the whole business?

Dr. Bircuarp: According to our present system? I don’t know. For
instance, No. Three Northern carries a certain amount of bran frost. If you
put frosted wheat in with Three Northern it all becomes Three Northern. No.
One Northern is not supposed to carry any frost. I

Mr. Ross: It is only a bran frost.

Dr. Bircuarp: Even so: that is the understanding with the Inspection
Department as regards frosted grain.

Mr. Ross: I realize that. Had you the system for determining the actual
value of that Three Northern that has bran frost, you would probably find that
the bran frosted wheat was not damaged in thé protein?

Dr. BircaArp: No, I do not think that bran frosted wheat is damaged.

: Mr. DonneLLy: How high would it go in protein quantity?

Dr. BircuARD: Our experiments indicate that bran frosted wheat does not
materially difter from sound wheat as regards protein content.

= Mr. Miurar: Did you notice the figures recently published of tests made

of Reward?

Dr. BmcuArp: Yes, sir, but I have never had the opportunity of testing
any Reward wheat.

Mr. McMmiaN: Have you tested any of the wheat that has taken the
highest prize?

Dr. BircaARD: No, sir. I haven’t had an opportunity of seeing any of
that wheat.

Mr. Doxnerny: This map might be altogether different in other years?

Dr. Bircuarp: Yes, it might be different in other years, but certain sections
would be the same. For instance, district right north of Edmonton, all the way
to Collington,—I do not remember the names of all the points on the line—
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that section is always low in protein. My recollection is that for thirty years
it has always been low—about 8 per cent or a little better. i '

Mr. DonneLLY: Don’t you find it better on the open bald prairie?

Dr. BircHARD: Yes, the drier the climate the higher the protein, generally
speaking. And the more rain you have, the lower it is.

Mr. DonNELLY: Generally speaking, it is higher in the south than in the
north? :

Dr. Brrcuarp: There are one or two points in the Peace river quite as high
and higher than anything we get in Manitoba. I do not know that you can make
an absolute, general rule. ! g :

The Acting CHAIRMAN: It seems to me we found that scrub land is lower
than the bald prairie?

Dr. Bircuarp: That is a question of moisture.

The Acring CHAlRMAN: I farmed serub land, and in the early days we
got Pibald wheat.

Dr. BircHARD: Yes, that is the same as Yellow Berry.

Mr. Mimrar: 1 think I have on my file a statement of a test that was
made in Reno county, Kansas, of a case where they had been growing wheat on
land for a great many years, and along-side of it was wheat grown on land that
had been in alfalfa for some years, and the difference in protein was nearly 3 .
per cent.

Dr. BircHarp: I have never had any experience along that line. :

The Acrine CratrmMAN: I think perhaps we are getting away from the
point as to the practicability of this test. -

f Dr. Bircuaro: To continue again as to what it would mean if we were to
introduce the protein test as a grading factor. We would have to establish
laboratories at Montreal, Fort William, Winnipeg, Saskatoon, Moose Jaw,
perhaps Medicine Hat, Calgary, Edmonton, Vancouver and Prince Rupert.
Not only that, but we probably would have to have laboratories at the elevators
at Edmonton, Calgary, Saskatoon and Moose Jaw, because we must make tests
there as well. The grain is graded in and it must be graded out. We have to
have the means of making the tests at these Elevators. Also I think all the
cargoes would have to be tested. It would involve, I think, selling wheat on a
Zuaranteed protein content. If I am correct in this every cargo would have to
be tested.

Mr. Coore: It might mean doing away with the private terminals. That
would simplify it a lot? :

Dr. BircaArRp: I am not sure. 1 think perhaps it might accentuate the
mixing. Because if you knew exactly the protein content necessary for a par-
ticular grade, and that is fixed at say, 14 per cent for No. One Northern, and 13
per cent for No. Two Northern, and 12 per cent for No. Three Northern, then
what is going to happen to wheat that carries 13.9 per cent. It cannot be No.
One Northern.

Mr. Coote: The same as obtains now—it is in between.

Dr. BircuArRD: Exactly, only now we have defined the grade so precisely,
so hard and fast, that all it is now necessary to transform our No. Two into
a One Northern is to add a very little extra high protein wheat and we at once
meet the 14 per cent requirement.

Mr. DoxnerLy: If you had a protein content it would be impossible to do
anything in the way of buying wheat on the street in the country.

Dr. BircuArD: That is another thing I was coming to. I do not know
how that would be overcome. ‘

[Dr. F. J. Birchard.]
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Mr. DoxnerLy: You could not overcome that at all. _

Mr. Mmrar: I would like to make a statement regarding what the Doctor
said regarding mixing. Would not that cut both ways, Doctor? At the present
time, say, for instance, they are grading out of a private or public elevator—
perhaps the private elevators—is it not a disadvantage for the man who is having
a cargo draged out? He can say: There is nothing definite in the Act; it says
so and so; but if there is a numerical definition such as there is for weighted
wheat, it is definite. The Act does not say this has to be very heavy wheat;
it says 60 pounds to the bushel, and the inspector can say, if it is not 60 pounds
to the bushel, that it does not pass. Is not there an advantage to a definition
that can be expressed numerically? _

Dr. Bircuarp: There decidedly is. But what would you say to the ques-
tion which I propounded? Here is a wheat which we will say carries 15 per
cent protein. Well, it is One Northern if 14 per cent is the limit. Here is an-
other wheat which carries 13.9 per cent protein. It must be Two Northern.
The Elevator mixes the 15 per cent wheat with the 13.9 per cent wheat and he
certainly now has two One Northern samples where he only had one before.

Mr. DonNeELLy: Don’t you think there would be a premium paid to the
man who had the 15 per cent? ~

Dr. Bircaarp: Yes, I think there would be.
Mr. DonNeELLY: And he would get a just return?

Dr. BircuHArD: Yes, the man with the 15 per cent protein wheat should
obtain a larger premium than the man with the 14 per cent if both are One
Northern. For instance, wheat may be either straight or tough. Now a man
may have only ten per cent moisture in his wheat, but he does not get a cent
more for it than if he had wheat with 14.4 per cent moisture. And yet there is
a difference of 4.4 per cent. He gets no premium, so far as I know. There
might also be the difference between 14.5 and 17 per cent—that is the difference
between the moisture limits for tough wheat.

‘Mr. Coote: Is it not the same with regard to where it is decided by the
weight per bushel? He may lack an ounce, but have you got the grade?

‘Dr. BircuarDp: I doubt whether it would make as much difference as in
the cases I have mentioned.

The Acting CuAIRMAN: You take a miller, I think he would buy that
15 per cent wheat for his own use. He could afford to pay and would probably
pay for that extra one per cent.

Dr. BircHARD: I do not know that he would. Our mills have their own
elevators, and they can pick out the wheat they want for themselves.

The Acring CHARMAN: They do that in Minneapolis.

Dr. Bircuarp: They do that in this country. It is different in Minne- °
apolis; they have a sample market. If we had a sample market in Winnipeg
it would be altogether a different question.

Mr. MiuLag: Wouldn't it be more difficult for the farmer to get it? Would
not the field from which they could pick narrow down?

Dr. BircHARD: Which would get the pick?
Mr. MiuLar: The Canadian mills.

Dr. Bircuarp: They have their own elevators, have they not? And the
wheat comes in and they can take it or not as they like.

Mr. Miurar: But if a man had thousands, say five thousand bushels to
sell and he finds that his wheat is very high in protein, he is not going to take
it to the Ogilvie mill unless he is going to get a premium.

[ Dr. F. J. Birchard.]



: Dr. Bircuarp: I am not speaking in this matter as an expert at all but =
that is the way it appears to me. It seems to me there would be a great danger
of playing directly into the hands of the mixing houses. :

Mr. Coore: Unless we prohibit mixing by law.
Dr. Bircuarp: Can you prohibit a man mixing his own grain?

Mr. Coore: No, but you can refuse to give him a government certificate
for wheat that is mixed. 'We do not allow mixing of butter.

Mr. Ross: Yes, we do.

Mr. Coore: I think the mest practical question, perhaps, has not been
discussed very much yet, to my mind, Mr. Chairman; that is whether the °
quantity of protein in wheat is the proper thing on which to grade wheat;
that is unless we have also a test on the quality of the protein; and I think
Dr. Birchard should give us an opinion.

Dr. BircHarp: I would answer that in this way. I think the amount of
protein in wheat is perhaps the most important single factor that we have,
certainly the most important factor we can measure. The quality also is very
important but I am now speaking of sound wheat. I am not speaking of
damaged wheat at all and I am not speaking of Durum wheat. I am referring
to our ordinary standard varieties, similar and equal to Marquis that are ordi-
narily found in our Grades Nos. One, Two and Three Northern. "

Mr. Coore: Then, if you were going to make the protein content the deter-
mining factor in the grading of wheat, just how do you suggest it might possibly
be done. I am not saying you would recommend it; but would you have a
certain percentage fixed—a certain percentage of portein fixed that Number One
wheat must have?

Dr. Bircaarp: That is something I have considered, but I am not quite
sure if it would be best to adopt a fixed percentage for each grade which would -
remain the same every year or whether the percentages should vary from year
to year according to conditions. If the percentage for each grade remained un-
altered, we will assume, 14 per cent for No. One Northern, 13 per cent for No.
Two and 12 per cent for No. 3 Northern, then in a year like this we would have
no No. One Northern at all. Very little No. Three, and nearly all No. Three
Northern and lower. Then the question immediately arises—

Mr. MiLLar: Before you go any further than that let me point out that
that change would not be brought about by the change in the grading system;
it is so now. :

Dr. Bmrcuarp: Yes, that is true. However, the question arises: what are
you going to do with wheat in a year like this testing under 12 per cent protein?

Mr. Coore: That would otherwise be One?

Dr. Bircuarp: This year, certainly it would be No. One and it has all
the characteristics of No. One Northern. It has the required percentage of hard
red vitreous kernels; it has not the Yellow Berry which carries with it certain -
undesirable qualities. These hard red vitreous kernels look exactly the same
as if they carried 15 or 16 per cent protein. What is to be-done with that wheat?
Surely you cannot put it in with low grade damaged wheat? You would have to
have a number of special grades to take care of this sound low protein wheat.
You would have to have extra grades for.wheat with 11 per cent and 10 per
cent protein—grades which would not be necessary in those years when you had
abundance of high protein wheat.

Mr. Coore: Then it would appear from your statement that it would not
be advisable to fix a certain percentage of protein content as a basis for our
standard grades?

[Dr. F. J. Birchard.]
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[ i j 5 Dr Bme-n.;nn: 1 do not know. I think there are objections to both plans

and I cannot say which would be the better way. I think a fixed invariable
percentage would lead to a good deal of confusion perhaps.

Mr. Coote: I am anxious to find out all the difficulties before we take any
steps in regard to this matter. : :

Mr. McMiuLan: I think we have information from the doctor to show

us that at the present time it would not be advisable to make that the standard
of selling. ;

Mr. Coore: Would it, in your opinion, be possible to establish sub grades
for No. 1. That is a graded barley on the present basis of the grades you ﬁqd
in the Act. Introduce sub grades there according to the protein content in
each one of these. Y ,

Dr. Bircuarp: There are a great number of valid objections to increasing
the number of grades. If you introduce sub grades you multiply them by three
again. You have No. 1 A, tough No. 1 A, damp No. 1 A, smutty No. 1 A,
tough smutty No. 1 A, and so ad infinitum almost. Let me make a sug-

" gestion of my own which I think perhaps might be the best. That would be

to allow any one who wanted it, to have a protein test made and have the
result written on his certificate. If he thinks he has a high protein wheat, or
a wheat which is above the average, he should have a chance to get the benefit.
Let him demand an official protein test with the result stamped on the certifi-
cate along with the moisture content.

There is another point which should be considered. I had intended to
speak of it before. It is this: to make a proper protein test involves also
a moisture test. That is quite obvious, since if we have a sample of wheat
containing 15 per cent moisture it will test lower in protein than if it con-
tained only 10 per cent. KEach per cent of moisture makes approximately
a difference one-tenth of a per cent in the result. If wheat containing ten
per ¢ent moisture is tested, and the same wheat with fifteen per cent moisture,
there would be a- difference of about one-half per cent due to the difference
in moisture content. This might be sufficient to swing the sample from one
grade to the other.

Mr. Coore: While you are on that point. Is there much of our wheat
that tests as low as 10 per cent moisture?

Dr. Bircuarp: No, not as we receive it, but it does dry out. Wheat
stored in the Laboratory at this time of the year sometimes dry down to 8
per cent. We have wheat coming in at twelve per cent and, of course, also
at 17 per cent.

Mr. Coore: Would you say the bulk of the wheat coming in is around
12 per cent?

Dr. Bircaarp: No, perhaps not; possibly 13 per cent of 134 per cent. It
depends greatly on the year of course.

Mr. Ross: That wheat comes from the elevators coming to Winnipeg?

Dr. BircHARD: Yes, sir.

Mr. Ross: And the general practice in the country elevator is that if there
have been rains and the house is fairly full of dry wheat—the practice is to
throw the damper wheat in with the dry wheat, and that goes into the car, and
when the test is made at the inspection point the percentage is below 14.4; but
a great deal of that wheat when it entered that elevator was much lower than
it is when it comes down for testing. That is the general practice in the country
amongst elevator men. Everybody knows that.

Dr. BircuArp: Yes, I think that is right.

[ Dr. F. J. Birchard.]
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Mr. Miurar: I would like to ask a question regardmg an objootlon yoﬁ

raised a short time ago. It was brought out particularly by Mr. McMillan’s
remark. If I heard it aright, he took the attitude that sufficient evidence had

been taken now to convince us of the impracticability of it. Some years ago, there
was consiferable discussion in Western Canada as to whether we should have a
wheat pool or not, and there were quite a number who took the attitude that it
was impracticable, and they threw up their hands. There were others who
thought it was a good thing. They said: this is a good thing if we can do it,
and we believe it is practicable and we are going to have it, and now we have it.
I think if we take the attitude toward this matter that it is impracticable and
look for difficulties only, that is where we will lead up to; if we take an
equally good look to see how it can be done as well as how it cannot be done,
I think something will come out of it.

Now, you raised an objection—there have been other objections raised this
morning—but this one that Dr. Birchard raised this morning is one that I didn’t
think of. That is, what are you going to do with wheat which, under the present
system, will go into One, Two, and Three Northern, but which lacks protein;
what are you going to do with it under this proposed system? It lacks protein
to get into anything, and yet it is sound wheat, and it does not do to put it in
with badly frosted wheat. Now, there is a real difficulty. I think it is best to
look at it to see if there is not some solution. There is an objection to multiply-
ing the grades; but isn’t it worth while if it might make one more grade. Now,
wouldn’t it solve the difficulty if you took that Number One—I do not think there
would be much Number One—if there is considerable wheat that is lower than
12 per cent protein, coming down to 9, 10, and 11 which is going now into Number
One. That is a condemnation of our present system. But it will be Two and
Three wheat now that will be under 12 per cent protein. What are you going to
do? It is a practical question. Could not a new grade be created?

Dr. BircHaArDp: It will be absolutely necessary, I think, to create another
grade to take care of that wheat.

Mr. Mivrar: I would like to press one point. Is it not a fact at present
that wheat that-is going into Number Three at one time in its existence, before
it was subjected to rain, would have graded a One, and under a test it has been
proved that it has not been damaged? Therefore, it has been dropped two grades
without anything to warrant it whatever. That means a loss in that particular
car of say, 1,600 bushels or $400. Now, that is taking place right now. Is
that not true?

Dr. BircHARD: Yes, I think so. I think that is true. On the other hand,
I would point out that it is not necessary to make a protein test to get around
that difficulty. These are hard vitreous kernels still, although the bran coating
has been discoloured. All that is necessary is to cut them across and you will
notice the difference between them and starchy kernels or piebald wheat.

Mr. MiLrar: Under the present Act would the Inspection department be
permitted to grade it up to a one or two, because they feel that it is worth that?
There is the wording of the Act. Are they not compelled to put it into two.
Of course, I feel it is not fair to question you on that. It takes you out of your
own field. ; D

Dr. BrcHARp: I am not sure for the moment what the Act says about
colour. You can change the Act much easier than you can change the whole
system of Grading. I am not saying you should change it: T am simply pointing
out a fact.

Mr. Coore: Have you any idea for what percentage of our wheat would
really be graded down? Taking one year with another?

Dr. Bircaarp: I do not think I could answer that question.

[Dr. F. J. Birchard.]




i iy

l‘»f Mr Coo'm What proportlon of our wheat grades relatively good as far as
in is concerned?.
‘ Dr. Bircuarp: Three or four years ago 90 per cent of our wheat graded
- No. 1, 2 and three Northern. Most of that wheat graded One Northern. Now
this year we have practically no One Northern. -
 Mr. Coote: What percentage of that one, two and three in that year would
you call a good protein content wheat?
.~ Dr. BircuHarD: Most of that wheat was high protein.
Mr. Coore: There would be a small percentage that would be diserim-
inated against— =
Dr. Bircuarp: Discriminated against if it were put into a three.
’ Mr. Coore: That would not measure up to a pretty good protein content?
Dr. BircHARD: 1 think I can say that nearly all of that wheat was of fair
protein content.
Mr. Coore: 1 suppose the certificate does not show whether it 1s from
‘north of Edmonton?
Dr. BircHARD: No, sir.
Mr. Coore: The wheat coming from that district would be low protein
content?
Dr. Bircaarp: Yes, I think so—nearly always.
| Mr. Coore: If there was a definite protein content stated in our standard
. grades that wheat probably could not enter?
y Dr. Bircuarp: Under our present system all that wheat grades No. 3
Northern. It grades No. 3 not because of its protein content, but because it
: is sound wheat of the required weight per bushel. For certain purposes this

wheat is valuable. It is not good for bread making, but is good for biscuits,
for instance. {

Mr. Coore: 1If we had a protein content stated in the Act, probably it
could not even be a three?

; Dr. Bircuarp: No, it would have to be put in a Special No. 4, for sound
. grain of low pretein.
' Mr. Ross: It is not three, is it?

Dr. BircHaAERD: © It is sound wheat. There is nothing between a Three and
a Four, and a Four means damaged wheat. That is the reason for No. Four.
But you cannot put sound wheat with No. Four.

B Mr. Coore: I desire to get from you if I can an idea of what percentage
. of the total wheat crop of the prairie provinces would fall into that class?

Dr. BircHArD: Into One and Two?

Mr. Coore: And Three—that would have to be given a different grade if
you set a protein content in the definitions of the grades?

Dr. BircHARD: I do not think T can answer that just now. That would
depend upon the protein content which is set for each grade, and I do not know
what is proposed. T do not know what we would do. I do not know what
system it is thought would work out best; whether to change the protein content
from year to year on account of elimatic conditions, or to set a definite fixed
protein amount unvaried from year to year. The answer, I think, would depend
upon the decision which was made.

The Acting CHATRMAN: Would it be practicable to have a double standard;
maintain the grades and in addition to indicate the protein content? Would
that be an unnecessary complication?

[  Dr. F. J. Birchard.]
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Dr. Bircuarp: My suggestion is this: Inasmuch as the protein content
is certainly a valuable factor, and inasmuch as premiums, are now being paid,
and have been paid for a number of years, for high protein wheat—there are
men whose business it is to divert this wheat to particular elevators where it is
specially binned, or sent to the mills—-it would appear only just that the producer
of this high grade wheat should obtain a premium for it. In the past he has
obtained but little advantage.

Mr. MiLar: Would you just follow that up? What would be the reflex
action on wheat breeding, and the number of varieties of wheat that are being
grown in the country that are of poor milling value? Would not that be
checked, possibly, to some extent? =

Dr. BircuArD: I do not know that I could answer that question. If you
would leave that for the Experimental (Farm experts I think it would be
better. It seems to me that something could be done to reflect back to the
producer some of this extra value paid for high protein wheat. And if we had
the system which now prevails, and in addition an exact statement, of the pro-
tein content of that patticular car of wheat, then I think the commission mer-
chant to whom that car is consigned should be able to obtain for the producer
some premium in accordance with the amount of protein in the wheat.

The Acring CHAlRMAN: We will grant he can do that if he is dealing
with a mill that is using that. The difficulty is. whether that system can be
applied to the great bulk of our wheat trade. It is an export trade.

Dr. BircuARD: Yes, that is the great difficulty. I think I am right, how-
ever, in saying that at the present time a certain amount of high protein wheat
is being binned. Now would it not be possible for the Wheat Pools to make
an experiment. Let them buy a cargo of high protein wheat and find out if,
as a matter of fact, there is a market in England or elsewhere for this high
protein wheat, and if the extra premium paid would be commensurate with
the extra cost of selecting, specially binning, and the other expense involved
in keeping the wheat intact.

Mr. DonxnNeLLy: It is quite hard if they have to retain the identity of
their wheat.

Dr. BircHarD: I understand a certain amount is done at the present
time. Now that the facilities at Buffalo are available there is no inherent
reason why it could not be done.

Mr. Fansuer: It could be handled through Quebec and St. John.

Dr. BircuaArDp: - It could be handled through Quebec and St. John. To
what extent the English buyer would be willing to pay the extra premium I
am not sure. In conversation with them some years ago I didn’t find much
inclination to pay very much more. They didn’t seem to take very kindly
to the idea at all. They seemed to think they would be paying something for
nothing. I think it should be tried out first and then if it were found that
there was a market, and a growing demand for specially selected high pro-
tein wheat, we might go further and make the protein content a definite factor
in the grade, if it were found feasible to do so. ; :

Mr. F\ANSHER: You said a moment ago that there were certain men in
Winnipeg who picked up cars and diverted them. Are they doing that by
testing or do they know from the district from which it comes?

Dr. BircHARD: A combination of ways, I believe. A man becomes expert
after a time so that in a great many cases he can form a very good judgment
as to whether any particular sample is high in protein or not. And if he knows
the district it comes from, that is an additional help, and then he confirms
his judgment from time to time by an actual test.

[Dr. F. J. Birchard.]
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T g Mr MILLAR You said a moment ago, Doctor, that you did not find any

mong inclination in Great Britain for buying wheat on its protein quality?
Dr. Bircuarp: Yes, on its protein content. That was in 1920. Our

; Q;heat at that time was considerably higher in protein I think, than it has

been lately. There may have been a decided change in their viewpoint since
that time. :

Mr. Miriag: Dean Rutherford was over there some time ago. But I
would like to stress this point. Too much stress has been laid in the past on
the fact that the British buyer is satisfied with our system of grading wheat.
1 know that is true, but too much stress iz laid on that fact. The question
is, should the seller be satisfied? From the buyers’ standpoint he is certainly
satisfied. He is getting uniform quality of wheat. That is important to him

Hon. Mr. MancoLm: Are you sure of your statement that he is; that
your British buyer is satisfied? He has been in the past. :

Mr. MiLar: A few years ago he was entirely satisfied. I will not say
he is entirely so now, but a few years ago he was satisfied. The point I want
to make is this. I want to stress this. As long as the buyer gets what he wants
at the price he wants, he is satisfied. If I buy a horse, a good horse, and 1 get
it for one hundred dollars, I would be naturally satisfied if the horse were
worth one hundred and fifty dollars. The question is: Are the sellers all sat-
isfied?

Mr. Ross: The British importer of wheat is paying what the wheat is
worth. He is buying; but that does not say that that man who originally grew
that wheat is getting the price. He is not selling the same wheat that the
British buyer is buying. There is a difference between the wheat bought by the
British importer and the wheat sold to the country elevator in Western Canada.
That is the place where we want to get some system of grading whereby the
man who has sold a better grade of grain than the British importer is buying
gets the premium for it.

Dr. Bircuarp: Would not my suggestion meet that objection?

Mr. Ross: 1 think it would go a long way. Under our present system a
man goes into a country elevator with high protein wheat, low moisture wheat,
wheat of sixty-five pounds to the bushel. The British miller never gets that;
he never gets the wheat in that shape. He gets wheat sixty pounds to the
bushel, perhaps, somewhat lower in protein content, because it has been mixed
with other wheats of a lower content and a higher moisture content, because it
has been brought up to 14.4, and that is the basis on which that Canadian
wheat ig bought—on sixty pounds to the bushel, 14.4 per cent moisture, and no
real protein content set. That comes back to this country. One Northern is
bid for on the Liverpool market on that basis. But I go into a country eleva-

' tor and sell wheat that is much more valuable to the British miller than that.

He never sees that. The important stress is on the price he pays for sixty
pounds to the bushel, 14.4, and lower protein wheat. Our endeavour is to try
to get back to the man who grows that superior wheat the value for it.

The, Acring CHAIRMAN: The Minister of Trade and Commerce is here
and the Committee would like to hear a few remarks from him on the subjeect.

Hon. Mr. Marcory: Mr. Chairman, I am sorry I was not here when Dr.
Birchard was giving his evidence at first. 1 wanted to hear Dr. Birchard
because there are some angles to this question which affect us all. The Depart-
.ment of Trade and Commerce, and we as Members of Parliament, are first
interested in getting the greatest total value for the crop. It has been repre-
sefted to us by those in favour of mixing, and I think probably by pool repre-
sentatives, that the sum total received for the Canadian crop, was greater by

“[  Dr.F.J. Birchard.]
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virtue of mixing than by selling on straight grades, I have never been associated' "y

with the grain business, but I know in a general way the problems that confront
the committee. As I see the problem of mixing, it is comparable to a man who
is selling commodities at certain fixed convenient prices, say 50 cents, 75 cents
and $1. The article may be worth 624 cents and if, because it was not worth
75 cents he had to take 50 cents, he would be the loser. The article might be
worth between 75 cents and $1 and if he had to take 75 cents, he would also
be a loser. Perhaps the trouble with grades is that you cannot have enough to
cover the whole price range. The men in favour of mixing, state that putting
a lower grade with a higher grade, makes the average required by the price,
I think this is generally true. Therefore, they argue that by mixing, the sum
total to the Dominion of Canada is greater.

Now, we are also facing the other trouble which Mr. Ross has pointed
out, that although some farmer in Saskatchewan might grow high protein
content wheat, he would not receive his full value because his wheat was used
to step up some lower grade wheat. In other words, even though the sum total
received for the crop is greater by mixing, there is not a proper distribution
among the growers, of the money so received. i

The Committee is trying to deal with the allocation of the returns from the
crop and the question of protein content is before the Committee as one of the
factors in deciding this point. I would like to ask Dr. Birchard if he has
reviewed the article by Miss Cora Hinds, the correspondent for the Winnipeg
Free Press. She has written on the dissatisfaction existing among the buyers
on the Liverpool market, with our present grading system. T think the Com-
mittee would be well advised to have the chief Grain Inspector-as a witness.
The dissatisfaction is probably founded on the fact that we are getting more
for, our wheat and it may be that there is not so much spread on which the
British importer can trade and make a profit. The dissatisfaction which exists
in Britain may be evidence that at the present time they are paying full price
for the grades received. I do not know whether it is true or not, but the state-
ment is made in Liverpool that the protein content of our wheat has been steadily
declining, due to the exhaustion of the soil.

Dr. Bircuarp: That is partly true. :

Hon. Mr. MarcoLm: The Liverpool trader says that Canadian wheat
to-day is not as valuable to him as it was. When he says “valuable” I think
he means “profitable.”” When he says that Canadian wheat is not valuable and
means profitable, it may be that it is more profitable to us.

The Acting CaHalrRMAN: It might mean that the broker is operating on a
smaller margin. < ‘

Hon. Mr. Marcoum: The Liverpool broker has said some rather sharp
things during the past few months. We sent the Chief Inspector to Liverpool
this year and I rather think he would confirm the general impression which
Miss Hind has advanced, that the British broker is not quite so satisfied as
he used to be. The Liverpool market has a sample room with various parcels
of wheat sampled on the table, and the miller selects a parcel for his particular
use and pays full value for it. I believe under this system, the Liverpool
merchant takes full advantage and gets a good price for the high protein content
wheat and that on certain parcels he makes considerable money. I think at the
present time, the broker is finding a good deal of difficulty in getting the old
spread—therefore the dissatisfaction.

Whether the method of mixing wheat is* good or bad, I do not know, but
it seems to me that even admitting the problem of distributing the returns, the
sum total is greater than it would be under a grading system. I admit that it"
may not be fair to the individual grower of premium grade wheat. I will make
this statement, based on my experience in the Department for fifteen months.

[Dr. F. J. Birchard.]
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that by prohibiting mixing, we may be stopping profitable means of getting
_the greatest sum total for our crop. If we allow mixing, then we have the other
| roblem of how to better distribute the money to the grower. There would
" have to be a different basis than the present grading system provides. I think
" the Committee should first decide on whether mixing is to be permitted and then
 devote itself to considering a new system of reimbursing the man with the
- premium wheat. [ L
' The Department of Trade and Commerce is interested in the total volume
of our exports. What I would like to get from Dr. Birchard is his opinion on
whether we are going to gain by introducing the protein factor in-the grading
of our wheat, assuming that the Liverpool statement is correct, that with the
exhaustion of the soil the protein content is declining rather than increasing.
The problems that seem to affect us at the present time, are the multiplicity
of grades and the new varieties of wheat, the exhaustion of the soil bringing
about a slowly lowering protein content.
\ " Mr. MiLLAr: Is it not just possible that the blame for the deterioration

of our wheat that should really he placed on the mixing elevators, is being

placed on the farmers?

Hon. Mr. MarcoLm: That is quite possible, but I am speaking of the
criticisms that seem to be made against our wheat on the Liverpool market.
Too many kinds of wheat and the gradual lowering of protein content. I think
first, we have to assume that there is some foundation for the statements and
ask ourselves, is there a lowering of protein content? Is it possible to check
it? 1Is it possible, through fertilization of the soil or by some other method,
to step up the protein content? Can it be done by educating the grower? We
know we have a higher protein content in Saskatchewan than in Manitoba.

Dr. Bircuarp: That is correct.

Hon. Mr. Mavcoum: If the soil in Saskatchewan is being gradually
exhausted and will in ten years be comparable with the soil in Manitoba, are
we wise in grading protein? I think we, as Members of Parliament have to
consider the total value of the crop and not introduce a factor that might be
detrimental. I would like to have Dr. Birchard’s views on whether there is a
danger in using the protein content in grading.

\

Dr. BircHARD: As I understand it, the situation is this: Grading according
. to the protein content is a more exact way of doing what we are trying to do
at the present time. We say, for instance, that No. One Northern must contain
sixty per cent of hard red vitreous kernels. That is one way of saying it must
have a high percentage of protein. That is the rough way we have at present
of expressing it. We have no other means at present. When we had Red Fife
almost exclusively we didn’t have the same variations in protein value that we
‘ have now. There i& a,need for defining the grade more exactly—What it is now
«  proposed to do is to do what we have been endeavouring to do in the past, but
b to do it more accurately.

Mr. DonNeLLy: Dr. Birchard, would you say that different varieties of
» wheat have different amounts of protein content? For example, it was said
{ that Reward wheat had been known to have 22 per cent.
“ Dr. BircHArDp: 1 have seen that reported.

_ Mr. DonnEeLLy: If you put a premium on high protein content our farmers
will grow the valuable wheat such as Reward which is high in protein content,
and it will have the tendency to cause farmers to grow that wheat.

Dr. BircHArD:  As 1 see it, the object is to extend the area by introducing
early maturing- varieties, and varieties less susceptible to rust. That has been
the endeavour in the past, and it is a great problem.

®e [ Dr. F. J. Birchard.]
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Mr. Fawsuer: There is another point, that the farmers will mceivé"'
remuneration. It is possible to restore nutrition to the soil, but it makes the

¢ cost of the production of wheat considerably greater until the soil is restored.

If this grading system could be worked out, I am sure it would bring back a
large percentage of the ground that we have lost in that particular regard. I
have been at it for years, and I know it will do this; but it costs slightly more.

Mr. MeMinran: It must be followed if we are going to keep up the fer-
tility of the soil. It is not only the experimental stations that are proceeding
in such a way. That is following the system of rotation. It would be very
interesting to get their samples from year to year and compare them with
samples where they are growing wheat year in and year qut. Take the
Rothamsted farm in England. Their soil gives as good a quality and a higher
yield than forty years ago, simply by following a proper system of rotaticn.

Hon. Mr. MarcoLm: There are two points to consider. As I see them,
one is the question of policy, and the other is the question of the return to the

- individual grower. Now, if the policy which Mr. Millar suggests and which
Dr. Donnelly refers to of making protein the important factor will induce the
farmer to grow wheat of a higher protein factor—if that policy will result in
a greater total return for the yield, I do not believe the distribution of the
money received will be a difficult problem to work out. But, so many men in
discussing this big problem are starting at the back end of the vehicle and try-
ing to get for the individual grower a more fair return without considering the
total return that is going to be gained for the crop. The individual return will
be higher if the-total return is considered first. I would like the committee to
make its mind up on the point of by what method can we get the greatest
return for our crop on the British market. I do not think there is a shadow

-of a doubt, gentlemen, that the spread which has existed between what the
Dominion of Canada gets for its crop and what the buyer pays on the British
market is very much narrower than ten years ago, and 1 think that as the
result of that narrower spread the British merchants are kicking because they
are not making as much money.

The Acting CHAIRMAN: Is the miller who actually uses that wheat dis-
satisfied?

Hon. Mr. MaLcoLm: No. ;

The Acting CHAIRMAN: We can understand the dealer because he is oper-
ating on a narrower spread. ' \

Hon. Mr. MarcoLMm: The miller is saying this, Mr. Brown; that the protein
content of the Canadian wheat is slightly deteriorated. He is not so discon-
tented with the Canadian wheat he is getting. It is the trade in Liverpool that
is doing the kicking at the present time.

Mr. DoxNEeLLY: We had Dr. Birchard here chiefly to tell us about the test-
ing of wheat for protein content and how it could be best done, but the marketing
end, and how it was to be handled, was to be taken up at our, next meeting, next .
week.

Hon. Mr. MaLcorMm: I introduced this subject for a specific reason. The
Doctor knows very well from all his experiments what we have to do with
regard to finding the protein content in wheat; but what I am anxious to have
the Doctor clear up in my mind is this: Even though we find out all the ways
possible of arriving at the protein content, that is all waste effort providing the
protein value is going to be gradually lowered. What I am wondering about
is the statement on the Liverpool market, that the protein content is going
down. We do not want to make as a basis for a larger return for our wheat,
something which is going to disappear. ‘

Mr. Ross: There is another point. It might be possible for us to have our
laboratory in Winnipeg make tests for anybody that wanted them made on the

[Dr. F. J. Birchard.]
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‘ protein content; but that does not go far enough. There is another question
~which comes up, and it is this: under the present system of handling grain, the

grain cannot be followed through by the man who is buying the grain. For
instance, the wheat pool will buy wheat and only have control of that wheat

- until it passes Fort William. Suppose that the pool or some grain company

wanted to pay a premium for that high protein wheat, they cannot do it under
our present system because when their wheat has gone forward te Fort William or
Buffalo that actual wheat is not turned back to them in a great many cases,
but wheat of that grade is turned back. That is one point this committee has to
settle before it is finished with its business on grading. If it is bought on the
perzentage of protein in Winnipeg and if you put the protein content of the
certificate to-day, and if the man cannot follow it outside of Fort William, the

* only man who gets the benefit is the miller.

Mr. DonneLLy: We know that the wheat pool has been trying to keep the
identity of its wheat going to the old country, but they have had difficulty.

The Acting CralrmaN: The difficulty in my mind has been whether this

system, perfectly applicable in Minneapolis where they deal direct with the

miller, can be applied to the export trade.

Mr. Ross: Absolutely, it can. The trouble is this: The grain selling system
in Canada has been built up primarily by the men who are selling grain. They
are the people most interested. They are the people who don’t care whether we
get more money back through our high protein or not. All they are interested
in—

Hon. Mr. Marncorm: When you say “ we,” I think you are wrong. When
you say “we,” as the Dominion of Canada, you are wrong.

Mr. Ross: I do not mean as the Dominion of Canada; I mean the producer.
Hon. Mr. MarcoLm: The trade do, undoubtedly, retain the identity of high
grade parcels and get the benefit on the Liverpool market.

Mr. Ross: The Trade does that and the Trade gets back to Canada the
larger percentage of the money for the crop. I will admit that comes back to
Canada; but it does not come back to the producer.

Hon. Mr. MavrcorLm: There are the two angles.

The Acting CHARMAN: If you look at that map (the map shown by Dr.
Birchard) you will see that “ we” includes the man with the yellow stuff; it
means the man with the high and the man with the low protein; the man with

the high grade wheat as well as the man with the low grade.

__Mr. Ross: I have yet to have it proved to me, Mr. Chairman, that the man
with the low protein wheat is ever paid too much money under this present
system. When you prove that to me I will say there is some merit to the
present system.

Hon. Mr. Marcorym: Of course, under the pool he must receive some benefit.
I do not see, Mr. Ross, how you can contend that for the simple reason that sixty
per cent of Canada’s crop which is marketed is the pool product.

Mr. DoxNeLLY: It does not all go through the pool elevators.

Hon. Mr. Marcoum: The sum total must be greater. If the sum total is
greater, and the man with the high content gets less than the man with the lower
content must get more.

Mr. Ross: Yes, Mr. Minister, but the pool to-day, under the present system,
cannot turn out any better grade of wheat at Fort William than the line elevators
turn out. It must be the same. Supposing they wanted to put a better grade on
the Liverpool market, they cannot do it, because the moment it goes out to
Montreal some man in the organized grain trade will get that grain and the other
man will get the lower one.

[ Dr. F. J. Birchard.]
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MINUTES OF PROCEEDINGS

House or CoMMONS,
WebpNESDAY, February 29, 1928.

The meeting came to order at 11 a.m., Mr. Kay presiding.

Members present: Messrs. Bouchard, Carmichael, Charters, Coote, Don-
nelly, Dubue, Garland (Bow River), Hodgins, Kay, Lucas, McPhee, Maybee,
Millar, Motherwell, Ross, Senn, Sinclair (Queens), Spotton, Stewart, Stirling,
Tolmie, Totzke, Young. ;

The committee took under consideration an Order of Reference from the

'House,——“ That in the opinion of this House the National Council of Industrial

and Scientific Research in conjunction with the Board of Grain Commissioners
be asked to investigate and report on the feasibility of utilizing the protein con-
tent of wheat as a basic factor in the grading of that product.”

“And further that this resolution be referred to the Committee on Agricul-
ture and Colonization for consideration and for such suggestions in connection
with the grading and inspection of wheat as it deems it advisable to pass on to
the said National Council and Board of Grain Commissioners.”

Professor T. J. Harrison, of the Agricultural College, Winnipeg, was called
and addressed the committee on the subject of grading and inspecting wheat by
}ts protein content. At the conclusion of his remarks, questions and discussion

ollowed. -

The meeting then discussed the question of the further consideration of this
subject and decided that further witnesses be called and examined.

The Chief Grain Inspector and the Chief Chemist, officers working under
the Canada Grain Act, were, in the opinion of the committee, desirable wit-
nesses.

Further consideration was then postponed for a subsequent meeting to be,
called by the Chairman.

_Professor Harrison was then recalled and addressed the committee on the
subject of grading of barley. Questions and discussion followed.

The Chairman extended the thanks of the committee to the witness for his
instructive address.

The committee adjourned to be reconvened for the consideration of this
order of reference at the call of the chair.

A. A. FRASER,
Clerk of Committee.
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MINUTES OF EVIDENCE

WEDNEsi)AY, Feb. 29, 1928.

The Committee met at 11 o’clock a.m., and were addressed by Professor

- T. J. Harrison, Winnipeg. Mr. F. W. Kay, Chairman, presided.

The CaairmAN: Gentlemen, we have met this morning to consider a refer-
ence of the resolution made by Mr. Millar in the House, and this is the order
of reference:—

Therefore be it resolved that in the opinion of this House, the
National Council of Industrial and Scientific Research in conjunction
with the Board of Grain Commissioners be asked to investigate and

- report on the feasibility of utilizing the protein content of wheat as a
basic factor in the grading of that product.

And further be it resolved that this resolution be referred to the
Committee on Agriculture and Colonization for consideration and for
such suggestions in connection with the grading and inspection of wheat
as it deems it advisable to pass on to the said National Council and
Board of Grain Commissioners.

This is rather in the nature of an emergency meeting this morning. Professor
Harrison, of Winnipeg, happened to be in Ottawa in connection with some other
matters, and he was prevailed upon to stay over and address this meeting this
morning. I would suggest that any questions which the members wish to ask
Prof. Harrison should be held until he has concluded his address. I will ask
Professor Harrison to address the meeting now.

Professor Harrison: Mr. Chairman and Gentlemen, 1 appreciate very much
belng asked to appear before you on such an important sub]ect as this. I would
- like to say this at the outset, however, that I am not as well prepared for this
subject as I might have been had I come from home expecting to have to give
evidence before this committee. Having come to Ottawa on another matter of

business I have not data on this matter; and what'I am going to give you on -

it will be of a general nature.

Now, in connection with the whole problem, as I understand it,—the value
of the protein in the grading of wheat—I might say that in the first place you
have to get a proper perspective of the whole thing before going into the phase
of protein. I would like to have you—stand back, as it were, and have a look
at it in a very general way, and then come down to the more technical parts of it.
In connection with getting the proper perspective, let us just look for a moment
at our present system of evaluating wheat, then endeavour to arrive at some
better scheme of evaluating it for the purpose of flour making. In our present
plan which is known as the visual grading system; take one grade, Number One
Manitoba Northern, there are four things that the Act says one must look for
and if you will look at the definition you will find those terms form difficulties
to-day. The first thing is soundness of the grain, and the second is cleanness.
The third is the weight per measured bushel, and the last is the percentage of
hard wheat. Now, I am going to use two terms and I think it proper at this
time that I should define what I mean by them. For example, I use the words

[Prof. T. J. Harrison.]




o« hard wheat.” Now, that does not mean the actual hardness of the -Wheaf:,i but 7 Y
it refers largely to the density of the wheat, and that is in part the measure of

the protein content. Hard wheat makes strong flour, and a strong flour makes “'.

a large well piled loaf. The first two requirements, soundness and cleanness,
are made solely by visual examination. The weight per measured bushel is a
simple test, and the percentage of hard grain is also made by visual examina-
tion. The hardness depends on the chemical composition. It is difficul