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PREFACE

NE day while with some friends in London

someone happened on the subject of Soya

Beans. Though several of those present

had been in the Far East no one had more than a

scant knowledge about the bean and it fell to me

to do what I could to enlighten them. Then I was

asked ‘“ Why don’t you write a book about it, and

tell the British Public what a fine useful plant it
is?"’

The enforced leisure of retirement seemed to
indicate that something should be done. 1 there-
‘fore set about writing ‘“ The Romance of the Soya
Bean "’ feeling that there might be ground for
romance in the rise to prominence of this legu-
minous Cinderella from its lowly position to a
higher place in our national List of Imports. .

I had, however, to change the title for, unfortun-
ately for romantic attraction (the web I set to catch
my flies), the interest lies submerged in a sea of
unexaggerated matter-of-fact statements and notes
on the wonderful qualities of the soya bean.

I claim little originality : the work has lain in
the direction of collating material based on my own
observations in China and the practical experience
of workers at the subject in other lands who have
become aware of the benefits that can accrue from
a wider knowledge and a more popular use of the
bean.

During my years of service in the Far East, while
resident in the British Legation in Peking, I
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became impressed with the way the soya bean
entered so largely into the life of the Chinese
people, not only on account of its food value but
also for its important by-products. Hence my
interest in the bean, and a knowledge that whatever
I wrote on the subject was backed by my personal
experience of the reliability of this product.

Apart from the quite marked benefits of the
soya bean as a food, there appears to be a wide
opening for development of an extensive trade in
this article, a fact that has been realized by other
nations.

One of the phases of the recent depression
showed itself in commercial reluctance to launch
out into new channels of business and trade. This
was of course only natural. The necessity for
encouragement of initiative in the heavily taxed
and somewhat lagging trade conditions through
which we have passed was abundantly evident. In
the soya bean there is great scope for development
and a trade factor without, one ventures to think,
a risk of retrogression or loss. For the bean is no
new product.

In the chapter on its history I have shown that it
has been in use, and not only in use but one of
the mainstays of the Chinese and their livestock for
several thousand vears. Furthermore, the nations
who have had the perspicacity to develop the soya
bean in the very few years since its introduction
to Europe and the United States have not, on the
showing of plain statistics, regretted their action.

General trade conditions are now showing steady
improvement ; the wheel of fortune is turning.

The soya bean has its foot, if one might use the
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metaphor, on the lower rungs of the ladder. Now
would be the time to give it the impetus to take it
to the top where, once established, it would always
remain.

In the compilation of this monograph I have
been shown kindness and courtesy by the Imperial
Institute in compiling the Soya Bibliography and
by the managers of oil mills and other companies
concerned in the soya bean trade, who have been
so good as to give me valuable information.

I am also grateful to the Officers of the United
States Department of Agriculture who willingly
sent me the Official Bulletins they issue for the
guidance of their farming community. They
responded to mv queries with readiness and good-
will.

In China, Mr. Norman Shaw of the Chinese
Maritime Customs Service wrote in 1910 an Intelli-
gence Report which was the first comprehensive
summary concerning the production of and trade in
soya beans.

Dr. Horvath, a scientist of Russian birth, now
resident in America, also published two mono-
graphs, ‘“ The Soya Bean as Russian Food '’ and
‘“The Soya Bean Oil of China and its Manifold
Uses.”’

From both of these reliable writers I learned
much and gathered useful facts, most of which I
have verified as far as I possibly could before
incorporation in this book.

Mr. J. L. North, late Curator of the Royal
Botanic Gardens, Regent’s Park, London, was so
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good as to report to me the progress he is making
in conducting experimental growths of the bean.
I have been fortunate in finding Mr. North willing
not only to write the Introductory Chapter but to
revise what I had written. His persistent and
patient work in Economic Botany and in eliminat-
ing varieties of the bean that were unsuitable for
cultivation in England has had its reward in the
splendid crops that have been harvested at Bore-
ham, Essex, for the past two years. He is
acknowledged as the leading expert on British soya
cultivation and his observations which are all based
upon his own practical experience may be regarded
as authoritative and authentic.

Messrs. Frank Fehr & Company, l.ondon, the
well-known oil and oil cake importers kindly fur-
nished me statistics of the trade and I am also
indebted to two leading firms of food manufac-
turers, the Dietetic Foods, Ltd., and Soya Foods,
I.td., for recipes and information courteously
placed at my disposal.

It is to the encouragement and good advice given
me by Mr. H. Hamel Smith, City Editor of
Tropical Life, that this book is now published and
I owe him thanks for the view he expressed that
there would be a public to read what I have written.

G.D.G.
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AUTHOR’S NOTE

N his Introductory Chapter Mr. North recounts
I in a descriptive way all the trials and difficulties
he came through before arriving at the stage

of acclimatization of soya seeds in this country.

The sapient fact emerges that not only were field
crops of the bean produced at Boreham in 1934 but
that that success was repeated in 1935 and shows
every prospect of being continued in 1936.

Let us hope that it will be so, for it will give
further proof of British climatic and agricultural
ability to produce what must be a very welcome
addition to our list of national foodstuffs at a time
when nutritional deficiency has become a prominent
problem.

For many years to come we must look to Man-
churia and, in lesser degree, to the U.S.A. for the
supply of soya beans, cake and oil, but as for our
food supply it is the carnest hope of the author of
this book that he has shown the way to a new
avenue of exploitation in this country.

If farmers find that they can produce a crop for
which there is a good demand, many of the difficul-
ties which Mr. North encountered will be overcome.

G.D.G.
Edinburgh, 1936.
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INTRODUCTORY CHAPTER

T is with pleasure that I contribute a foreword to
this very interesting and valuable work on the
soya bean.

When I came to consider the most useful form it
could take, I could not but feel that the best method
would be to recount my experiences while engaged
in the somewhat difficult task of trying to adapt
soya for growth in this country as a crop plant.
In some measure I have been successful but there
is still much to be done before soya is accepted and
generally cultivated on English farms. It is esti-
mated that there are more than three thousand
varieties of soya beans under cultivation in China
and adjacent countries. Of these I have tested pro-
bably no more than two hundred. It is quite likely
that in course of time better varieties will be found
and introduced ; but first they must be acclimatized
and this is a long process. It has taken me twenty
years to produce the four varieties now being grown.
Out of more than two thousand sorts which have
been introduced into the United States only about
forty have proved commercially successful—propor-
tionally the same as mine. In America acclimatiz-
ing is departmental work and it should be the same
here; it is not work that should be done at the
initiative and expense of private individuals.

In 1913 chance put in my hands thirteen small
seeds of a variety of soya bean said to have come
from North China in 1910 and to have ripened pods
in Germany for two successive years. Sown by me
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the following May the plants grew to a height of
14 feet and ripened seed in October. This took
place at the Gardens of the Royal Botanic Society,
of which I was then Curator. I was aware that of
the many attempts to grow soya which had taken
place in this country, all had failed, also that no
others were being attempted, since it was the con-
sidered opinion of the Ministry of Agriculture and
of the Royal Agricultural Society that the soya
bean was quite unsuited for growth here, as it
required heat that would ripen maize.

The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Pro-
fessor Greenish, of the Pharmaceutical Society, and
both considered the matter to be important. They
pointed out that this country possessed no oil plant
and was importing soya from Manchuria to the
extent of half a million tons per annum.

““If,” they said, ‘“ we were able to grow the bean
in this country not only should we save the money
it was costing us, but British agriculture and trade
alike would benefit.”” They advised me to increase
my stock as rapidly as I could.

The result of the first year’s crop was four
hundred seeds from the original thirteen seeds;
the second year four thousand, and the third
twelve thousand. In 1917 it became a question
of finding space to grow them and it was
decided to have part grown by a firm of mar-
ket growers at Uxbridge, Middlesex and the
rest on a farm at Manningtree, Essex, belong-
ing to Mr. C. P. Ogilvie. Both were failures.
The first failed because the land had been
manured at the rate of 60 tons per acre and was too
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rich, also the seeds were sown too far apart. When
I went to see them in September, I found a tangled
mass of over-grown stems and leaves and no sign
of pods. The second failure was due to rabbits.
The seeds had been sown in the middle of a field of
wheat. Visited in June, they appeared to be doing
well. A fortnight later all had disappeared. [
suggested to Mr. Ogilvie that rabbits were the
probable cause.

““Ah,”’ he replied, ‘‘ if rabbits are fond of them
you will find it difficult to grow soya beans in this
country, for rabbits are like the poor, they are
always with us.”

Rabbits are still a trouble where soya is grown,
but advances in combating this pest are steadily
being made.

At that time little was known about the bean in
this country; few books mentioned it; there was
even less knowledge of Manchuria, the chief source
of our supplies, and none at all about the Chinese
methods of growing it. To gain experience, I sent
seeds to the Chelsea Botanic Gardens, the Horticul-
tural Society at Wisley, the Cambridge Botanic
Gardens, Messrs. Sutton and Sons, Reading, and
to a friend in Hampshire. But the reports received
were not encouraging. That same year I got in
touch with the United States Department of Agri-
culture at Washington, I received from it not only
its soya bulletins and seeds of a number of
American soya varieties for trial in England, but
the promise of further assistance. I owe a very
great debt of gratitude to that department and to
Dr. W. J. Morse, its agronomist and soybean
expert, the man who, more than any other, has
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made the United States the soya bean centre of the
world and now a growing competitor with Man-
churia as world exporter.

The results of 1917 were rather better than those
of the previous year and in 1918 1 had sufficient
seed of my one variety to plant half an acre on
land lent by Mr. Clark at Virginia Water. These
were sown in company with 12 American varieties,
half being inoculated with a nodule culture supplied
by Professor Bottomley ; it was effective in produc-
ing nodules on the roots but at the end of the
season I could find little or no difference between
the dressed plants and those which had received
nothing. It was not a good year, the ground was
full of couch grass and required constant hoeing;
rabbits attacked them and were only checked by
spraying the plants with paraffin emulsion. I
travelled up and down from T.ondon no less than
40 times during that season and in the end found
myself with no more seed than 1 started with.
Some of the American varieties made larger plants
but none were as early as my own. 1919 and 1920
were poor years but 1921, the drought year, was
the best 1 had had. Accounts of my success
appeared in the Press and [ wrote an article which
came out in the [llustrated London News in
October. As a result many applications for seed
reached me and I sent the samples to over one
hundred places, among others to Professor South-
worth of Manitoba College, Winnipeg. He found
my variety better than anything he had had there,
both for fodder and seed, but not early enough in
seasons with early frost. In return he sent me seed
of a brown variety ‘“ Manitoba Brown,’’ a selection
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from a well-known American variety ** Ogemaw.”’

The following year, 1922, proved very wet,
especially towards the latter part, and of all those
to whom I had sent seed not one reported success.
It was the same at my own plot at Chiswick where
I had 20 varieties under test. Only one, ‘“ Mani-
toba Brown,” succeeded. In 1923 appeared
Messrs. Piper and Morse’s encyclopadic work,
““The Soybean’ in America; it solved a good
many of my problems and I determined to follow
American practice in future. From it 1 learned
that two-thirds of the American crop was consumed
as fodder upon the farm; that every variety had a
fixed time ranging from 8o to 160 days for matur-
ing; that in industry the chief value of the bean
rested upon its oil content; and that the plant
possessed what is now called “ local limitations,”’
meaning that a variety that grew well in one place
could not be depended upon at another and that in
American agricultural practice it was usual to test
two or more varieties before growing it as a crop.
This last was particularly interesting to me because
it explained the erratic behaviour of some of my
varieties when sent to other places.

Convinced by the failure of my 1922 trials that
soya was not yet ready to put forward as a crop plant
I extended my search for new sorts and with the
help of friends abroad obtained many varieties from
China, Manchuria, Japan, South Africa and India.
As I had found by tests that owing to the different
climate, growing in this country added 3o days to
the normal time the same variety would require to
mature in America, I began to specialize on short
season varieties. My friend Dr. Morse approved
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the plan and from then onward sent me only
varieties which in America took less than one
hundred days to mature. At that time I was test-
ing from twelve to thirty kinds each year, all but
one or two of them proving useless : the labour was
great. With a smaller number I had more time
and could give greater attention to selection. Using
Manitoba Brown Soya as a standard I was able
to select several varieties as early or even earlier
than it. From these after long testing and selection
of the best and most consistent ‘‘ croppers '’ |
obtained between 1924 and 1926 a yellow and black
seeded variety and in 1930 a green seeded dwarf
one. To these, following my usual practice of
using letters to mark promising varieties, I gave
the names C.J.O. and Jap—this last because it
came from Japan. These are the varieties which
are now being grown in England at the present
time. The variety ‘“ A’ with which I began in
1914 I grew until 1928. In fifteen years I had im-
proved its cropping capacity from 20 to 8o pods per
plant, but I could never ‘“ early » it and since it
could not be depended upon in a wet season I had
to give it up.

From 1922 to 1931 our summers were mostly cold
and wet and my experiments had little success. A
plot of two acres at Uckfield in 1924 was destroyed
by rabbits from a near by copse. At this time
the Ministry of Agriculture began to take an interest
in soya and for several years sent its inspectors to
visit my plots, but took no further action. The
West Suffolk Education Committee in 1926 had
seed of some of my varieties and grew them locally
with fair success for several years. Imperial
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Chemical Industries Agricultural Department also
experimented with Brown C in 1929, obtaining with
inoculated seed a fifty-fold crop in Berkshire that
year. Messrs. Sutton and Sons of Reading in 1928
decided to grow the same variety and in 1930 put
it in their catalogue. The first year they had not
enough seed, the second, through defective drying,
the crop gave only a 40% germination and the sale
was discontinued.

In 1931, Mr. A. F. Secrett, a Twickenham market
grower, offercd the use of a piece of land at
Brentford, Middlesex ; it enabled me to grow on a
larger scale than had been possible previously. In
September the same year a photograph of the crop
appeared in the Evening News. By chance it was
seen by Sir John Davis, a Director of the Ford
Motor Co. and Manager of the Ford Estate at
Boreham, Essex, who at the request of Henry Ford
had tried to grow soya with American seed and
had failed. At his request I agreed to supply
acclimatized seed and to superintend its growing.
All my four varieties of soya were used and under
field conditions the crop was a success. From 2
acres the first year it was increased to 12 acres in
1934 and to 20 in 1935, the last two crops being
grown without assistance. The Boreham trials
were visited by farmers from every part of the
United Kingdom and visitors from America pro-
nounced the crops to be as good as any grown in
that country. The seed was distributed in 1935
and that year saw it being grown in quantity in
some hundreds of places throughout the British
Isles.

One of the chief difficulties in growing soya in

2
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this country has been due to the difference in
climate. In China and Manchuria—part of the
Great Asiatic continent—there is a fixed succession
of seasons with little variation from year to year.
In this country, as a natural result of its being an
island, variability is the rule ; moreover, as the trend
of the wind is mainly from the west, rainfall is
unequally distributed, the western half getting
double the amount that falls in the east of the
country ; also, in the west, the moisture-laden air
from the Atlantic tends to lessen the amount and
intensity of the sun’s rays and shuts off a good
part of its heat.

To a plant like the soya bean the change from a
dry sunny climate to its opposite cannot be other
than prejudicial ; it has to remodel and fit itself to
the new conditions or, in other words, it has to be
acclimatized. In annual plants like soya, with a
new generation every year, it does not take long to
adapt itself to a new environment, the time taken
varying according to the difference between new
and old. Thus for some years to come it will
doubtless be found to flourish better in sunny, dry
East Anglia rather than the more humid western
parts of our country, where conditions are most
opposed to those of the country it came from.

That soya can be grown in this country the trials
at Boreham and elsewhere during the last three years
sufficiently prove: but at present market prices the
margin of profit is too small to make British soya
production a successful proposition. There is, of
course, the possibility that prices will rise.

When the question of dropping the subsidy on
sugar beet was debated in Parliament recently no
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one suggested soya as a crop to replace it. Yet,
as this book shows, it has fifty uses to the one of
sugar beet. But before this question can be dealt
with, the bean must be grown in quantity in this
country and herc we might with advantage follow
America’s example. For years before it was grown
for seed, farmers of its Eastern States grew it as a
fodder and hay crop for home consumption; they
learned how to grow it, and when later it became
more profitable to grow soya for seed it meant for
them merely a change of varieties.

By growing it in this way our farmers would gain
practical experience at little or no cost, cultivation
on a large scale would naturally follow and Govern-
ment assistance would not long be withheld.

J. L. NORrTH.

60, Grove Park Terrace,

Chiswick,

London, W 4.



CHAPTER I

INTRODUCING THE SOYA BEAN.

Not generally known in this country — National
Economic and Biologic differences — Mr. Sowerby’s
description of the bean-—F.dible soya products in China—
The Chinese Labour Corps’ good dentition—National
dietetic customs — American and Oriental sources of
supply—Japanese initiative — Manchuria, and Japanese
participation in its development — American scientific
encouragement—Successful production in England—Soya
world-production—Benefits of growing our own crops.

F one were to ask the average man-in-the-street
I about the soya bean his answer would be:
““What is it? I have never heard of it.”” His
response would be similar about many other exotic
plants and commodities which loom large in the
life of foreign nations but are still scarcely known
among those of our people who have neither the
opportunity nor occasion to travel.

There are many interesting features in the age-
old civilization of the Far East.

The ordinary economic and biologic conditions
of the Yellow Race differ largely from ours.
Chinese and Japanese working men live much more
cheaply than we can. Low wages are only possible
where the cost of living is also low. Needs that
can be satisfied at small cost make Oriental domes-
tic life comparatively free from discontent. The
Chinese do not drink milk nor do the majority
ordinarily eat meat except on festive occasions, and
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yet millions of them are by their diet able to accom-
plish a twelve hour day of hard toil, seven days a
week, for what would be regarded in our country
as an incredibly small wage.

The labourer has therefore to maintain his
strength by nourishment which is cheap to buy and
yet of sufficiently high caloric and energizing value
to help him through his work with comfort.

And here lies the significance of the soya bean.

My friend, Mr. A. de C. Sowerby, Editor of
The China Journal, and an acknowledged leading
authority, in a note that he published on the
properties of the bean, put the case tersely and well.
He said : —

‘““The soya bean is unquestionably the most
important individual food plant, and it is not too
much to say that if the Chinese had it and nothing
else their wants would be amply supplied. Fer-
mented, it yields all their different sauces which
supply the basic flavouring of their food; pressed,
it gives out oil which can be used for cooking;
sprouted, it gives a fresh vegetable rich in vitamins;
plucked in the pod while still green, it makes a
delicious table dish; ground dry, it forms flour from
which bread can be made; ground wet and curdled,
it provides the famous bean curd—a substitute for
meat. Bean curd itself is treated in many ways to
yield a variety of dishes. The soya bean also
provides food for horses and cattle, while bean cake
from which the oil has been expressed is an excellent
fertilizer.”

Having lived all his life in China, Mr. Sowerby
has good grounds for his observations.

There is little, if any, change in the manner in
which edible soya products are prepared for use.
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Orientals find it to be a food that admirably
answers their needs. The bean occupies a fixed
place as the energizing constituent of their diet,
which is otherwise composed of such cereals as
millet, rice and corn with a few pickles and some
piquant Soy sauce. It has remained unchanged
for the past three thousand years and, owing to this
regular dietary system, the Chinese have much
greater freedom from dental and digestive troubles
than is the case in England.

I was especially impressed with this during the
Great War, when I held, for some time, a post
which entailed the physical examination of large
numbers of men in the Chinese Labour Corps,
100,000 strong.

On arrival in France, in 1917, the members of
this Corps had to be individually overhauled before
being drafted in Companies to serve in all the
Camps where labour was required for our Army.
In the course of this examining work I noted that
it was the exception to find a man who had any bad
teeth, just as it was rare to find a British soldier
without a number of his teeth in a septic condition.

Our nationally bad dentition is due to faulty diet,
and herein lies the advantage that the Chinese have
in the simple and suitable nourishment provided by
their use of vitamin-charged soya bean flour and
curd.

One of the most startling revelations of the Great
War was the considerable number of our C3 popu-
lation. Since that period our increasing knowledge
of vitamins and scientific feeding, and the spread
throughout the country of welfare centres have
resulted, as far as the lower, middle and artisan
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classes are concerned, in a healthier race. But
there is still room for the gaining of more know-
ledge ; the age for guessing has been supplemented
by the age for investigation.

It is said to be difficult to change the dietetic
customs of a nation. In an issue of Punch there
was an illustration of two working men in a public
house. One of them says:—

““ Ah tell thee, Joe, it’s no good. T’ Japs is
getting t’ world’s markets because they can live on
two-penn’orth of rice a day, but to thee and me rice,
as grub, is about as much use as confetti.’

In its own quaint way this is a very apt reflection
of our national attitude.

If, however, we look into the matter more closely
it will be found that there are plentiful evidences of
change in our dietetic habits.

As late as the first half of the nineteenth century
the ordinary Englishman began his day with a meal
of bread and cheese washed down with small ale. In
Scotland a big bowl of porridge was the staple dish.
And have we not read of the amazing feats as
trenchermen of our great-grandfathers. A man
was not worthy of the name if he could not break
his fast with a pigeon pie or two. But now, our
breakfast table is laid out with products of world-
wide source. Tea from India, coffee from Kenya
or Brazil, bread from Canada and America, bacon
and eggs from Denmark, butter from the Anti-
podes, and so on.

Our poorer classes eat meat to a much greater
extent than they did three generations ago and
much of it is chilled or frozen imported beef and
mutton. At an average rate of 1s. per pound it is,
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for them, a dear form of food. Then with regard
to fruit, the increase in our fruit consuming habits
of late has been phenomenal. At a reception given
not long ago in Glasgow to a delegation of South
American fruit growers the Lord Provost of that
City stated that while ten years ago the annual
import of Jaffa oranges was 10,000 cases, to-day it
is 500,000 cases, and while the direct shipment of
Australian fruit to Glasgow was non-existent four
years ago, it amounted last year to 250,000 cases.

It would appear that our dietetic customs are not
by any means immutable. Any prejudices there
may be can be overcome by proper education of
the consumer to the advantages to be gained from
a new form of food.

A perusal of this book will show the wide range
of articles than can be industrially made from by-
products of the soya bean and when the chapter on
its edible products comes to be considered it will
be seen that the flour made by pulverizing the
beans can be added to almost any conceivable
preparation of food, increasing the nutritive value
to a high degree because of the bean’s richness in
albumen.

In the United States of America there is no agri-
cultural product that has increased so rapidly in the
past decade as the soya plant which has a larger
yield of beans than any known legume. But with
a population nearly three times as great as ours,
America consumes most of her soya harvest and
limits her exportation of it to the comparatively
small surplus that is extra to her domestic require-
ments.
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We have therefore to look at the Orient as an
important source of our supply. Manchuria is a
land of great forests and immense rolling stretches
of rich pastures. It has a remarkably fine climate
with good rainfall and its general conditions are
more favourable for Agriculture than in any other
part of the Chinese Republic. Its total area is as
great as that of France and Spain put together and
one of its provinces, Heilungchiang, is larger than
Germany.

The foreign trade of China is continuously
expanding. Civil wars and other political distur-
bances provide set-backs from time to time, but it
has a recuperative energy that overcomes all these
obstacles. And there is always the possibility of
gradually introducing new industries to the Far
East. Asshown by the Chinese Maritime Customs
Reports the number and different classes of workers
interested in the making and receiving of goods
from China is almost uncountable. ~While it is
true that of recent years British goods have gener-
ally shown no advance, the Orient has still room
for more commercial interchanges, Railway
development affords a better means of communica-
tion and brings distant parts of the country within
easy reach of the ports where cargo is landed from
‘““foreign parts.”” Many up-country towns in
China are still almost inaccessible to goods on
account of the difficulty and cost of transit and the
dangers of communists and bandits ; but the capital
involved in everything that concerns railways and
the trade they facilitate improves the means to pur-
chase foreign goods so ardently desired by the
Chinese.
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Manchuria, Manchukuo, is the most progressive
part of China.

Japanese initiative has permeated the whole land.
Peasant workers returning for the winter to their
homes in China can bring travellers’ tales of inno-
vations and the wonders they have seen even in
remote corners of Manchuria’s boundless plains,
that open the eyes of their families.

The population, according to the latest figures
obtainable, numbers 30,000,000.

For many years Manchuria has attracted great
numbers of settlers from North China because of
its fertility and the way the land responds to the
intensive and indefatigable methods of their farm-
ing toil. It is the scene of the greatest peaceful
immigration of the modern world—the irresistible
expansion of the crowded millions of China. No
truer or more delightfully interesting account of the
life led by these people has been written than that
described by Mrs. Pearl Buck in her book ‘‘ The
Good Earth.”

The prosperity of Manchuria depends largely on
these immigrant farmers. The more beans we take
from them the more manufactured goods will they
take from us.

Owing to our lack of knowledge and interest in
the potentialities of the plant there has not been
much progress in recent years in the demand for
soya beans and oil. Misrule, banditry and general
political unrest in the Far East have, to a certain
extent interfered with the production, and the
silver rate of exchange is a constantly varying
factor that causes commercial fluctuations. As all
the world knows, Manchuria has been created an
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independent State and is a separate entity from
China, that is to say, China proper, south of the
Great Wall boundary line.

Manchukuo under its new King and his Legis-
lative Council is, as an independent State a fail
accompli and when this is acknowledged the next
best thing from our point of view is to maintain
our trade on a purely commercial basis, unham-
pered as far as possible by political criticisms and
considerations.

On many occasions in the past we have burnt
our fingers in attempting to regulate Oriental dip-
lomacy and politics. Japan has assumed a posi-
tion of pre-eminent importance in Manchuria and
all that concerns it, including the soya bean trade.
By assiduous research and industrial activity she
has developed the trade to a higher standard than
could have been reached if it had been left entirely
to Chinese initiative, even though the Chinese are
the actual mainstay of bean production.

There is a plentiful supply of soya beans in
Manchuria, sufficient to satisfy all our demands at
a fair market price, and there is, moreover, the
‘“open door ”’ in products of this kind.

The annual value of the bean export from Man-
churia is over 207,000,000 Haikuan taels. At a
low rate of exchange, for the Chinese silver cur-
rency has no par value, this equals 422,000,000,
a sum that must be a very considerable economic
factor in the well-being of the country. Beans,
bean cake and oil represent over 50 per cent. of the
total exports.

The soya bean trade in the United Kingdom is
unknown to the general public : it is as yet in its
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infancy. Though as a constituent of several well-
known piquant sauces and other comestibles, it
finds wide use. For some strange reason specific
mention of the name is rarely made on labels or
descriptive literature about the articles. Perhaps
some manufacturers prefer to regard it as a *‘ trade
secret '’ and to maintain a conspiracy of silence,
but whatever the reason, our present utilization of
the bean is infinitesimal compared with what it
could be if the business were as developed as it is
in the United States. There the industry has been
fostered by the Government and by the National
Soya Bean Association till it is now established on
a firm basis. This has been greatly aided by the
vast amount of scientific work undertaken by
United States Agricultural Department experi-
mental workers who freely place the results of their
labours at the disposal of all who are concerned in
the growth and production of the bean.

The same remarks apply, but in greater extent,
to Japan where the importance of the bean has been
realized, so that it now constitutes an imposing pro-
portion of that nation’s foodstuffs in addition to
providing raw material for various industries.
The South Manchurian Railway authorities have
organized the work of collection and transportation
of bean crops from a vast area and the facilities and
encouragement thus provided have received ready
response from the Chinese immigrant farmers so
that not only has the trade grown amazingly but
it is showing itself capable of answering wider
demands. This development is marching hand in
hand with research. In order to link science and
industry more closely together the Kuantung
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Government transferred its great Central Labora-
tory at Darien to the South Manchurian Railway
on condition that all chemical tests and results of
investigational work were made free of charge to
the general public. The production and utilization
of bean crops have benefited enormously from this
scientific help which has opened up avenues of
exploitation that can only be followed by expansion
of the trade. When we think of Japan’s dramatic
rise to world commercial fame it may be worth
while to remember that this “ Britain of the Far
East ** has found the soya bean of such importance
that it absorbs nearly half of the total Manchurian
bean exportation.

Has the time not come when we in England
should pay more attention to the potentialities of a
greater interest in the soya plant? In Europe most
of the scientific study of soya products is being
conducted in Germany but only a small fraction of
the results has been made public since the aim has
been, in the majority of cases, the security of
patents.

Later on we shall see how British cultivation of
the beans has at length been successfully accom-
plished and what an enormous benefit would be
received by British Agriculture if we could produce
our own soya oil and provide bean cake for cattle
food and flour for human, nourishment. It is most
desirable that we should cultivate it for, with the
exception of rape and linseed, no other oleaginous
seeds are grown in this country.

Although in England it was only so recently as
1934 that the first successful soya crop grown on a
field scale was harvested, an impetus has been pro-
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vided and in 1935 reports were available that the
bean is cultivable in most of our counties.

When one talks to seed merchants and farmers
about the bean it will be found that they lay
emphasis upon the question of profit to the grower.
But this is difficult to answer. Immediate profits
must not be expected : there is still much pioneer
work to be done and several problems to be solved
before we can begin to compete with the foreign
supplies.

If H.M. Government were to grant a subsidy the
success of British-grown soya would be assured.
Such a subsidy would be on a different basis to that
granted to the sugar beet industry which has never
been able to show any prospect of paying its way.
A soya bean subsidy would tide the home-growers
over the initial years of their crops and could be
made subject to supervision by a soya commission.
It would not tread on vested interests in the same
way that home-grown sugar beet does with our
sugar producing colonies. The total Government
grant would not require to be large as the profitable
nature of the crops would ere long render it un-
necessary once the home soya market is established.
The subsidy would be used to bridge the gap
between crop production and increased demand.
The official fostering of the soya trade could best
be made by a subsidy which is preferable to a
Marketing Board, for in more than one instance
these Boards have gone too far in reducing supply
in order to fit the lower level of demand.

The importance of this bean may be gauged from
the fact that, according to the latest annual returns,
its world production amounts to 12,000,000 tons.
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The following are the official recorded (1935)
figures of soya producing countries : —

Manchuria .. 5,200,000 tons
China .. .. 4,800,000 ,,
Japan and Korea 950,000 ,,
US.A. .. .. 480,000 ,,
U.S.S.R. .. 100,000 ,,

Here then is a major crop which merits intro-
duction to British producers and users. The market
for British-grown soya has not yet been properly
developed but once the demand starts it will go
ahead.

By growing our own crops we could save the
cost of overseas transport and import duties and
so place the trade in soya products on a good profit-
able basis.



CHAPTER 11

THE SOYA BEAN PLANT AND ITS
CULTIVATION

Nomenclature — Introduction into Europe and the
U.S.A.—Description of the plant—Soil growth—Soil
inoculation—Rotational crops—Yield of seed—Cultiva-
tion—Comparison of FEastern and Western methods—
Varieties of the bean—American varieties—Method of
cross-breeding — Soya bean cultivation in England —
Analysis of the Bean from English grown plants.

HE Soya Bean is the seed of an annual
T leguminous herbaceous plant indigenous
to China, Korea, Japan and India, the
Philippine Islands, Malaya, Australia and Africa.
In botanical literature it is usually known as
Glycine hispida, and it belongs to the Papilion-
aceous tribe of the Leguminous family. Under
the international rules of botanical nomenclature
the plant is known as Glycine max ; under American
rules it is called Soja max. In China it is known
as Huang tou (yellow bean).

There is a wild soya bean, Glycine ussuriensis,
which has a slender, twining vine with small pods
and very small black seeds, which occurs in China,
Manchuria and Korea.

The soya bean is known also as Soja bean,
Coffee-berry and Japan-pea.

It was brought as a botanical curiosity to
England in 1790 and was reported as growing in
New England by an American botanist in 1829.






The soya bean plant. Grown in England by Mr, J. L. North



THE SOYA BEAN PLANT AND ITS CULTIVATION 23

Later, in the nineteenth century, it appeared in
Austria-Hungary where an unsuccessful attempt
was made to produce it as a market crop. In
Europe it is now mostly cultivated in Hungary
and Czecho-Slovakia. Over fifty years ago the
famous Austrian, Professor Haberlandt, predicted
that the time would come when the soya bean would
play a very important role in the diet of the poor
because of its high fat and protein content and its
comparative cheapness. In Germany also it is
being grown, though not as yet to any great
extent : much larger amounts are imported.

But it is in the United States that the greatest
progress has been made in cultivation. Though
introduced there in 1829, very little attention was
paid to the subject until 1882, when the Mammoth
Yellow variety appeared and was followed by an
increase in production. Since 1900 the value and
uses of the soya bean have become better known in
that country, although as late as 1910 very few
American farmers were growing the bean and only
a few Governmental Experiment Stations were
taking the matter up. It was at that time regarded
as being able to furnish a crop primarily for forage
purposes and, as is now the case, largely for pro-
duction of foodstuffs. No one in America foresaw
what an important and extensively grown crop of
considerable economic value the bean would so
quickly prove itself to be.

Prior to 1908 the production of soya beans was
largely confined to the Orient. Though still prin-
cipally cultivated there, the bean is of more or less
importance in Northern India, Indo-China, and
Malaya. It has been introduced into Italy,

3
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France, Southern Russia, Hawaii, Egypt, South
Africa, Canada and South America, in fact where-
ever the summer sun shines long enough to bring
it to maturity.

DESCRIPTION OF THE PLANT

The soya bean is an erect bushy annual which
averages two to four feet in height and bears pods
two inches in length, containing one to three
seeds, which are enclosed in thin elastic pods of
different shades of brown. There are about sixty
pods on each plant. The bean possesses the great
advantage of being self-pollinated, its flowers being
perfect, producing both pollen grains and ovules.
As pollination takes place before the flower opens
crossing by insect agency is almost an impos-
sibility, and different varieties can be grown
together without risk.

The leaves are trifoliate, and are covered with
numerous fine hairs. As the time for maturity
approaches, the leaves of the yellow cotyledon
varieties turn yellow and finally drop off. In some
green cotyledon varieties the leaves do not turn
colour; they remain green until they drop, leaving
the stem bare except for the pods.

The flowers are small and are purple or white.
They are borne in axillary racemes or peduncles at
the nodes and appear first at the base of the main
stem, then progressively towards the tips. The
period of flowering is two to three weeks, hence the
pods come to maturity at almost the same time,
though sometimes a little later.

The pods, which are straight or slightly curved,
split readily when mature and by curling throw out
the seed, a process known as “‘ shattering.”’
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The seeds vary greatly in colour, size and shape.
They are pea-like, containing an embryo, two
cotyledons, two seed coats but no endosperm.
Practically all the nourishment in the seed is con-
tained in the cotyledons. The most common
colours are cream-white, yellow, olive, blackish-
brown and intermediate shades. They have a long
scar and are without indentation on the surface.

In Manchuria the classification of soya bean
plants is according to colouration of the seeds, but
there appear to be no other characters correlated
with seed colours, with the possible exception of
richness in oil-bearing. This may explain the
preference shown by European crushers for the
yellow bean, more especially the American yellow
bean, which is Federal-graded and more uniform
in quality than the Manchurian bean.

The roots. There is a central root of the same
diameter as the stem of the plant. It throws out
numerous branch roots from its upper part, which
runs horizontally, and these branch roots end in a
thick mass of thinner fibrous roots. Most of the
roots are in the first foot of the soil, but in dry
seasons frequently they penetrate a foot deeper.
Where inoculated, each branch root has a number
of nodules that vary in size from a pin-head to a
pea. It is in these small round nodules that nitro-
gen-gathering bacteria live. Unlike other legumes
the bacteria from other species of crops cannot
produce nodules on the soya bean. The plant is
not wholly dependent on its roots for nitrogen, for
it absorbs a large part of its requirements from the
nodules.

Soil growth. The beans grow best in soils of
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medium texture, containing fair quantities of pot-
ash, lime and phosphoric acid. Good results have
been obtained in comparatively light soils and an
abundant crop can be produced on land too poor
for clover. In America good crops have resulted
from growth in sandy limestone or marly soils,
also on drained swamp or peaty lands. In Man-
churia this experience is confirmed, as beans are to
be seen growing and flourishing everywhere. The
bean district par excellence is the upland country
beyond Moukden, where the hills are overlaid with
wind-deposited soil, which, being friable is particu-
larly adapted for the growth of a shallow-rooted
plant like the soya. It grows well too in the plains
with their water-deposited soils, which, enriched
by a plentiful leaf-deposit, are loamy and of a
favourable nature for bumper harvests.

It is noteworthy that while on good soil the
plants develop well, the amount of seed yielded is
correspondingly less, while on poor soils the plant
development is relatively small in comparison with
the seed. Soil has much to do with the variety of
product. It has been found that a poor soil makes
for a higher oil content and a rich soil produces a
bean rich in protein.

Waterlogged soil is very unsuitable, as also are
soils that are liable to become too sun-baked. In
the former case, to ensure good results, the land
must be prepared by drainage, and in the latter
thorough disking or harrowing is essential.

With proper management soya beans will grow
well on soil that is too thin for corn, wheat, oats,
maize or barley. In the Governmental Experi-
mental Station at Missouri crops of soya beans
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have been produced that yield ten or twelve bushels
of beans or two tons of bean hay to the acre on
some of the thinnest land in the State, with no use
of fertilizer or manure.

Soil infestation or inoculation. In order to
ensure good plant growth it is necessary that soil
should contain nitrogen, of which there is an un-
limited supply in the air. Nitrogen in the form of
chemical soil fertilizer is an expensive element to
supply. DBecause legumes, such as the soya bean,
have nodules on their roots which secrete their own
supply of nitrogen, it is unnecessary to give them
artificial nitrogenous fertilizers.

An interesting description of the process of
soil infestation was written in 1910 by Mr. Norman
Shaw of the Chinese Maritime Customs in his
Report of the Soya Bean of Manchuria. Under
the heading of ‘“ Soil Infestation '’ he says:—

‘“ The nitrogen gathering bacteria form excre-
scences called nodules on the roots of the bean.
By means of these bacteria enzymes are produced
which are sent through all parts of the plant, mainly
to the leaves, and the free nitrogen of the air is, by
virtue of the enzymes absorbed from the surface
of the leaves and sent by some mysterious chemical
process through the plants to the roots.

‘“ The plant, by giving to the bacteria 2 per cent.
of sugar food, receives in exchange 95 per cent.
of nitrogen. When roots and legumes die in the
ground, the nitrogen which the bacteria have
already gathered and stored in the nodules is given
to the soil, which is then rich in nitrogen. When
the next crop is planted in that soil, no matter what
the crop may be, nitrogen is there, and the crop
will benefit by it. In ‘green manuring’ when a
crop of green leguminous plants is ploughed under,
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it decomposes and enriches the whole soil with
nitrogenous compounds, the process being infinitely
more beneficial than the heaviest application of
fertilizer made in farm practice.”

In Asiatic countries where cultivation is on an
empiric basis and farmers work their fields in the
same way as preceding generations of ancestors,
little is known about soil inoculation. The bacteria
suitable for inoculating their beans are widely dis-
tributed by Nature in the soil and the nodules
present on the roots are there by natural inocula-
tion which occurs quite generally throughout much
of the regions where soya is grown extensively.
The Bureau of Plant Industry of the United States
Department of Agriculture has recognized the
importance of inoculation and in a series of scien-
tific investigations has shown that 50 per cent.
more nitrogen is found in the stems and leaves of
soya beans which are planted in inoculated soil
than in those grown on uninoculated soil.

American farmers are therefore recommended by
their official advisers to procure inoculated soil
(which can be obtained from a field which has
already produced a crop of sova beans) when plant-
ing beans for the first time. Or they can avail
themselves of commercial cultures or obtain
material from the Agricultural Department of their
State.

This whole subject of inoculation has, however,
undergone revision following the research work
done by European botanists and what we in China
regarded in 1910 as a satisfactory explanation has
now been shown to be incorrect. Various botanical
works have dealt with the matter and the facts are






“Roots of a soya bean plant showing abundant development
of nodules. This is a properly inoculated soya.
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simple. The higher plants are unable to take free
nitrogen from the air but certain bacteria can do
so. In the case of a leguminous plant if it is unable
to obtain from the soil the nitrates it requires for
growth it enters into a bacterial association with
Bacillus radicicola for mutual benefit. The bacteria
enter through the root-hairs and penetrate to the
zone where growth is taking place, where they are
imprisoned and become surrounded with a wall of
cells whose rapid increase causes a swelling which
later becomes a nodule.

From the leaf elaborated sap as it travels down-
wards to the roots, the plant supplies the bacteria
in the nodules with carbohydrates for food. As
there is no communication with the outer air the
bacteria combine these with nitrogen obtained from
air within the plant tissues to form the protein of
which it is mainly composed.

The bacteria increase in number by cell division
proportionately to the amount of food sent down,
and fill the surrounding cells with smaller editions
of themselves known as bacteroids. These cells are
emptied by the plant as it requires nitrates and the
process goes on as long as growth is taking place.

When the plant dies, the nodules break up and
the bacterial contents are deposited in the soil,
enriching it proportionately to the number of
nodules carried by the plant roots. As far as can
be gathered there is no compulsion, by either, of
the alliance. The bacteria can live apart from the
plant in the soil humus if the plant has a sufficiency
of nitrates, as where the ground has had a dressing
of farm yard manure, in which case it resists infec-
tion and no nodules are formed.
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Nodulation is a habit, and like most habits is not
obligatory. In England inoculation seems to make
little or no difference to the crop. In America it is
regarded as essential for success with soya. In
parts of Central Europe soya beans were grown
successfully long before anything was known about
inoculation and therefore could not have been
infected by bacteria. The reason for the difference
is probably to be found in the different climatic and
soil conditions of Europe and America. There can
be no doubt about the fact that inoculation and
nodule formation add nitrogen to the soil, thus
helping succeeding crops, and for this reason alone
it would be worth while for each country or locality
to maintain its practice. The combination of
climate and soil is one of Nature’s secrets which has
not yet been penetrated, e.g. the Scotch whisky or
Chateau wines in France in which the methods of
production are well-known and where the water and
soil have been subjected to the closest analysis for
purposes of manufacture in other countries, but
without success. Nowhere else in the world does
water flow which has exactly the same combination
of properties as the river Spey in Scotland on
whose banks distilleries congregate and it is the
same case with the soil of the various proprietary
vineries such as the Chateau Yquem or the Chateau
Lafitte from where the far-famed vintage clarets of
inimitable bouquet come. I am indebted to Mr.
J. L. North for putting me in possession of the
latest scientific views on the processes involved in
inoculation, which are without doubt more correct
than the views advanced by Mr. Norman Shaw.

There are five different methods of soil inocula-
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tion by soya bean bacteria practised in the United
States. In view of the persistent attempts to grow
the bean in England it is well to state these methods
here : they may prove helpful.

(1) Drilling or broadcasting 200 to 500 pounds of
inoculated soil per acre.

(2) Applying one to two quarts of dry sifted
soil to the bushel of dampened seed.

(3) Mixing equal parts of weight of seed, and
soil from a previously inoculated field.

(4) Dampening the seed with pure cultures
supplied by laboratories.

(5) The use of commercial inoculants prepared
by private concerns.

All of these methods are usually satisfactory on
clay or loam soils but on coarse sandy soils the
first, second and third methods are probably more
efficient.

By the age-old, primitive methods of agriculture
in Manchuria, the Chinese farmer, unaware of the
valuable soil infestation and soil improvement
properties of the soya bean, pulled out (and in a
number of instances still continues to do so, as |
have personally observed) the whole plant by the
roots and cut up the roots with a mattock for fuel,
thus preventing the work of the Bacillus radicicola
from; bearing fruit, and depriving his land of the
provision made for it by Nature. He further
deprived it of any beneficial effect upon a succeed-
ing crop of corn.

Under Japanese supervision and encouragement
modern methods are slowly spreading among these
Manchurian colonists so that the fertility of the
soil may be preserved.
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Rotational crops. The soya bean has now come
to occupy a permanent place in many of the rota-
tions of the farming systems in the eastern half of
the United States. Its high fertilizing value is
steadily receiving more recognition.

Not long ago experiments were made in New
Jersey, U.S.A., to determine to what extent the
nitrogenous supply of the soil could be maintained
by growing a legume between the main crops of
rotation, and it was found that wheat following a
non- ]egume yielded at the rate of g bushels of grain
and 1,040 lb. of straw to the acre. But wheat follow
ing soya beans as a green manure yielded 17}
bushels of grain and 2,540 1b. of straw. A notable
difference.

Following a non-legume, the nitrogen in the dry
matter of both the grain and straw amounted to
18 lb. per acre for wheat and 23 Ib. for rye, as
compared with 39 Ib. and 40 1b. respectively when
grown after soya beans.

Though the Chinese farmer intuitively under-
stands the importance of rotation where his other
food crops such as corn, rice, maize, and millet are
concerned, his ignorance of proper manuring has
resulted in soil exhaustion. Thus the soil in South
West Manchuria where agriculture has been carried
on for ages, has become bereft of vegetable and
organic matter to the extent of no longer bearing
the same rich harvests.

If these peasants were aware of the value of
““ turning under ’’ the plants after the harvests, the
fertility of the land would be preserved.

It is a remarkable feature of leguminous plants
that when associated with bacteria they can take
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nitrogen from the air, thus differing from non-
leguminous plants which must absorb their nitro-
gen from the soil only.

Yield of Seed. With regard to this, the late Sir
Alexander Hosie, British Commercial Attaché in
China (and in his time a most indefatigable and
careful observer of all that concerned the numerous
productions of China) stated that the yield of soya
beans per acre, which required from 16 to 18 Ib.
of seed, could be estimated at from 2% to 39 bushels
per acre with a weight of about 40 Ib. per bushel,
that is, from 1,100 to 1,600 lb. per acre.

A Japanese agricultural expert found that in
some districts the yield was 20 to 49 bushels per
acre while in poorer districts along the Yellow Sea
coast it was only 10 to 15 bushels per acre.

In England the four successful varieties acclima-
tized by Mr. North yielded as follows : —

The ‘“ Jap ’ variety.—15 bushels per acre from
3o-inch spacing between the rows, though it is
believed that closer planting could be successfully
carried out as the “ Jap’’ plant is densely podded
and of dwarf growth.

The “ C”’ wvariety.—25 bushels per acre from
27-inch row-planting and 4-inch spacing.

The ‘“ ]’ wvariety.—18 bushels per acre from
30-inch row-planting and 4-inch spacing.

The ‘““ O’ wariety.—15 bushels per acre from
30-inch row-planting for forage (hay) seed.

It matters little whether the seeds be carefully
sown in rows of varying spaces between or whether
sown broadcast. There is no marked difference in
yield of seed.



34 ALL ABOUT THE SOYA BEAN

In the United States the average yield is some-
what lower. But even so, under favourable condi-
tions the better varieties of seed have yielded
between 15 and 25 bushels per acre. On land that
produces 30 to 40 bushels of corn per acre they
secure 15 to 25 bushels of soya beans.

As methods of cultivation progress, so also do
the improvements in returns. I have received
reports of soya crops in the United States which
have produced as much as four tons of hay and
40 bushels of beans per acre.

Returns such as these have aroused the commer-
cial attention of the American farmer and have led
him to devote greatly increased acreage to the pro-
duction of soya beans: 1,000,000 acres more were
planted in 1935 than in 1934. In Illinois, a State
in which the bean production is largely centred,
the average acre-yield for six years was 156
bushels, with only one year in which the yield was
20 bushels. Later, by improved methods, the aver-
age yield was 22°4 bushels. In Indiana the average
yield was 14 bushels per acre. In Missouri it is
20 to 25.

Cultivation. From one-half to three-quarters of
a bushel of seed per acre is required though in some
regions the Chinese use only half this amount.
The seed is sown at a depth of from one to three
inches. In clay soil one inch suffices, but in sandy
soil it is better to sink it three inches.

Sown in May the harvest takes place in Sep-
tember in countries north of the Equator. The
pods are usually reaped before they are quite ripe
as otherwise they are liable to burst when drying,
a loss of seed being the result.



THE SOYA BEAN PLANT AND ITS CULTIVATION 35

The Chinese farmer’s method of cultivating and
reaping is primitive. His work is almost all done
by hand, in the same way as that described in the
Old Testament. His plough is of the type used in
Biblical or pre-Biblical times. It has a single hand
shaft and a rough iron coulter and does not plough
deep. He uses a heavy hoe to break up humps of
soil and sows the seed by hand. Usually a sharp,
straight sickle is used for reaping. Sometimes the
method of pulling by hand is employed. The
plants are allowed to dry and are then carried to a
beaten earth threshing floor, where the threshing
is done by a donkey which pulls a roller over them.

Next, the straw is removed and the beans are
brushed into a heap and winnowed by being
gathered in a basket and thrown up into the air
which wafts off the chaff. The crop is then
gathered in sacks and trundled in a wheelbarrow to
the nearest market.

In Europe and America modern methods of
cultivation and harvesting result in a higher yield.
The soil, if of hard surface, is broken by harrow
or rotary hoe before the plants are ready to come
through. If cut for hay, the mower is most
commonly used. If for seed, then the self-binder
is used and the beans are handled in practically the
same manner as any other grain. The sheaves are
set up in small shocks and allowed to cure in the
field. They can then be successfully stacked.

The next step, the threshing, can be done with
an ordinary grain separator, though the speed of
the cylinder must be reduced to one-half the rate
for grain. There are various bean hullers on the
market which thresh soya bean satisfactorily and
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in the United States special harvesters or strippers
have been developed to gather beans grown in
rows. These machines strip the beans from
the standing stalks, depositing the material in large
hoppers. There is also a cleaning equipment to
separate the clean seed.

Constant improvements are being made in these
mechanical pickers which have the great advantage
of doing the work in a single operation, thus
reducing the harvesting costs. The pickers shorten
the harvesting season and leave the residue in the
field where produced, in addition to enabling the
farmer to gather his crop with less loss than by
other methods.

It is a matter of importance to handle the seed
so that after threshing it does not get heated or
stored in bins with a high moisture content. If
stored in sacks, under cover and not corded up,
there is ample air fo