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APPENDIX

TO THE

REPORT OF THE MINISTER OF AGRICULTURE

oN

EXPERIMENTAT FARMS

Orrawa, December 1, 19(}3.

8m,—1I heg to submit for your approval the seventeenth annual report of the work
done, and in progress, at the several experimental farms.

In addition to my report, you will find appended, reports from the following officers
of the Central Experimental Farm: From the Agriculturist, Mr. J. H. Grisdale; from
‘be Horticulturist, Mr. W, T. Macoun; from the Chemist, Mr. Frank T. Shuit; from
the Entomologist and Botanist, Dr. James Fletcher, and from the Experimentalist, Dr.

0. E. Saunders. A report is also submitted from the Poultry Manager, Mr. A. G.
Gilbert.

From the Branch Experimental Farms there are reports from Mr. R. Robertson,
Superintendent, and from Mr. W. S, Blair, Horticulturist of the Experimental Farm
for the Maritime Provinces, at Nappan, Nova Scotia; from Mr. S. A. Bedford,
-Superintendent of the Experimental Farm for Manitoba, at Brandon ; from Mr. Angus
Mackay, Superintendent of the Experimental Farm for the North-west Territories, at

Indian Head, and from Mr. Thos. A. Sharpe, Superintendent of the Experimental
Farm for British Columbia, at Agassiz.

In these reports there will be found the results of many important and carefully
cox}ducted experiments in agriculture, horticulture and arboriculture, the outcome of
practical and scientific work in the fields, barns, dairy and poultry buildings, orchards
and plantations at the several experimental Tarms; also of scientific research in the
chemical laboratory bearing on many branches of agricultural and horticultural work,
and of information gainéd from the careful study of the life histories and habits of
injurious insects and the methods by which noxious weeds are propagated and spread,

together with the most practical and economical measures for their destruction, In the
16—13 3 o
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report of the Entomologist and Botanist will also be found particulars of the experi-
ments and observations which have been made. during the past year in connection with
the Apiary. :

The large and constantly increasing demand by the farmers of the Dominion for
the pablications issued from the experimental farms, the rapidly extending correspon-
dence and readiness shown by farmers everywhere to co-operate with the work of tke
farms in the testing of new and promising varieties of cereals furnish gratifying evi-
dence of the desire for information and improvement among this class of the community,
also of the high esteem in which the work of the farms is held. It is hoped that the facts
brought together in the present issue will be found of much practical value to the
Canadian farmer and fruit-grower and that they may assist in advancing agriculture
and horticulture in this country. '

T have the honour to be, sir,
Your obedient servant,

WM. SAUNDERS,

Director of Experimental Farms.
To the Honourable

The Minister of Agriculture,
Ottawa.
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ANNUAL REPORT

OF THE

EXPERIMENTAL FARMS

REPORT OF THE DIRECTOR, WM. SAUNDERS, LLD., FRS.C, F.LS.

The results of farm operations in Canada in 1903 have, on the whole, been en-
couraging. While the wheat crop in the Canadian North-west has been reduced in
volume, and the grade somewhat lowered by unfavourable weather, the higher prices
which have prevailed have done much to meke up both for the shortage and the injury.
In the eastern provinces the returans have been larger, and most of the more important
crops have given more than an average, and in the output of live stock and dairy pro-
duets the increase has been general. The area of land under crop is inereasing rapidly
and the volume of agricultural ezports becoming larger from year to year.

During the past seven years the exports of farm products have more than doubled.
The articles in which the larger part of this increase has occurred are wheat, flour,
pease, cattle, pork, poultry, cheese, butter and fruits. Along these lines the resources
of Canada for the extension of trade are practically unlimited. With suitable climates,
an enormous arsa of fertile land and a body of intelligent farmers earnest in their
desire to improve their condition, and with an aptitude for acquiring practical informa-
tion in all lines of farm work we may safely look for continued advancement.

Tt should, however, never be forgotten that we shall always have much to learn;
and a striving for improvement in quality of produet, in methods to economize the cost
of production and to increase the output should never cease. There are competitors
on every hand, and the search for new outlets for Canadian products should ever con-
tinue and we should always be ready to do our best to mect the wants and wishes of
those who are willing to trade with us.

Canada has for many years been making steady progress, but in no branch of
work has this been so evident as in that great national industry, agriculture. The
governments of this country have been liberal in their efforts to assist the farmers to a
better knowledge of their business, and to-day, as a whole, no farmers are better in-
formed than those in Canada, and the results of the efforts which have been made for
the farmers’ advancement have laid the foundations for a prosperous condition of agri-
culture of which as yet we see only the beginning.

The efforts which have been made in connection with the experimental farms in
the past, to help farmers to solve some of the problems and to successfully meet the
difficulties common to farming, have been much appreciated and the work of the past
year, as recorded in the pages of this seventeenth annual'report will, it is believd, fur-
nish additional facts of great value. New matter is presented from every department,
and continued efforts have been made to give to all the information gained, an applica-
tion, as practical as possible, looking always to the improvement of agriculture and the
makmg of the noble work of the farm more attractive and profitable,

. 5

e
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THE LEADING CEREAL CROPS IN CANADA.
OATs.

The oat crop is the most important of all cereal crops in the eastern provinces. In
Ontario it occupies a larger area than all other cereals combined. While the area devoted
to fall and spring wheats in this province is gradually lessening, the oat acreage is con-
stantly going up. In Quebec, next to hay it is much the most important of all crops.
The area in barley also in Ontario is steadily increasing. The explanation of this
probably lies in the fact that these two cereals which were at one time largely exported
but are now almost entirely consumed on the farm have been found most economical
and suitable for the feeding of dairy cows and siine, and for the fattening of steers.
In Manitoba also the acreage in oats is inereasing. In 1808 it amounted to 855,431
acres, with a total yield of 88,085,774 bushels, an average of 38'62 bushels per acre.
In all the other provinces and territories it is also an important crop.

The increase in the acreage of oats has been associated with a considerable in-
crease in the average crop. For the 19 years from 1882 to 1901 the average crop of oats
in Ontario was 34 bushels 27 pounds per acre, while the crop for the past two years has
averaged 42 bushels 5 pounds per acre. This is an average increase of 7 bushels 12
" pounds per acre, which estimated at the value of 1 cent per pound, has added
nearly two million dollars a year to the profits of oat growing in this provinece. This
is a very good showing. Comparing Ontario with the States which border on either
side, we find tlrat in the state of New York the average for the ten years ending in 1900
was 28 bushels 27 pounds per acre, and for 1902 and 1903 an average of 37 bushels.
In Michigan the average for the ten years ending with 1900 was 29'7, and for 1902 and
1903 an average of 85'2. In Wisconsin the average for the ten years ending_ with 1900
was 32'9 and for 1902 and 1903, an average of 386'4. TFrom these figures it will be seen
that Ontario is well above its neighbours in the yield obtained from the land devoted
to oats.

To gain information as to the most productive and profitable oats to grow, promis-
ing sorts have been brought together for test from all countries. About 60 varieties
have been under trial during the past eight or nine years at each of the experimental
farms, where they have been grown side by side under practically uniform conditions,
and their relative earliness, productiveness and quality ascertained. TFrom year to
yeaw the records of the results of this work are carefully gone over and any varieties
which may have fallen for some years below a certain high standard of average pro-
ductiveness are dropped from the list, thus bringing more prominently before the
farmers of Canada those sorts which have been found to be most productive. The
best of those on the list are grown in considerable quantities every year to supply the
gamples which are sent free to every farmer who applies,

At the experi_mental farms larger crops have been grown than the average reached
by the several provinces.

At the Central Farm, at Ottawa, the average yield of all the varieties tested in 1903
on the experimental plots was 62 bushels 9 pounds, and the best twelve sorts gave an
average of 78 bushels 6 pounds per acre; on a field of 89 acres of Banner oats 57 bushels
9 pounds per acre were obtained.

-At the Nappan Experimental Farm, in Nova Scotia, the average yield of all the
varieties tested on experimental plots was 81 bushels' 18 pounds per acre, and that of
the best twelve varieties 94 bushels 27 pounds. The field crops on that farm have run
from 65.to 70 bushels per acre.

At the experimental farm at Brandon Manitoba, the average yield on experimental
plots of all the varieties tried was 97 bushels 4 pounds per acre, and that of the best
twelve varieties 110 bushels 28 pounds. In field crops the yields have varied from 78
bushels 18 pounds to 86 bushels 18 pounds per acre, .
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At the experimental farm at Indian Head, North-west Territories, the average of
all the varieties on experimental plots was 117 bushel 23 pounds and that of the best
twelve sorts 128 bushels 26 pounds per acre. _

In field crops, 5 acres of Banner gave an average of 119 bushels 2 pounds per acre,
and 3 acres of Abundance, an average of 106 bushels. The other varieties under ﬁeld_
culture varied from 98 bushels 14 pounds to 82 bushels 8 pounds per acre. Taking
into account the whole of the field crops (86 acres) the average yield has been 93
bushels 8 pounds per acre.

_ At the experimental farm at Agassiz, British Columbia, the average crop of all the
varieties tested in experimental plots was 66 bushels 4 pounds per acre, and that of
the best twelve sorts 77 bushels 12 pounds per acre.

Among the varieties which have given the heaviest crops are the Banmner, Wide
" Awake, Improved Ligowo, Abundance, Tartar King, Waverley and Thousand Dollar
and provision has been made to give these varieties a wide distribution during the com-
ing season.

The Banner oat is a variety which has done remarkably well. During the past
nine years it has given an average on the experimental plots on all the farms of 78
bushels 25 pounds per acre and in all the field crops at all the farms during the same
period an average of 71 bushels 10 pounds per acre. . '

The Banner oat is also attracting attention in Great Britain. In 1899, in response
to a request from Prof. Patrick Wright, Principal of the Agricultural College of Glas-
gow, samples of some of the best sorts of oats cultivated in Canada were sent to him
. from the experimental farm to be grown for comparison with the best sorts cultivated
in Scotland. Prof Wright’s reports show that from the outset the Banner oat took a
leading position among the many varieties he was growing, and the next year a re-
quest came from him for twelve bushels for further trial, and in the year following
for fifty bushels more. These were distributed among a number of leading farmers
in different parts of Scotland, and the reports published were so favourable that a
great demand was created for the seed and several large orders were received by seed
firms in Canada last year for these oats for use in Great Britain. In a recent letter
{from Prof. Wright, he says: ‘It may interest you to know that the Banner oat has
now taken an assured position among the oats cultivated in Britain, and has proved
itself to be equal to, if not better, than any other oat we have’!

Another of the varieties sent to Scotland {from here is also attracting notice. This
is the ‘ Wide-awake.! Of this variety in a recent letter Prof. Wright speaks as follows:
‘In our last season’s trials a remarkably good result is shown in our tables by the
¢ Wide-awake’ oat of which we also got the original seed from you. It has done so
well that I am writing you now to ask if you would be good enough to get sent to
me without delay tweniy quarters (160 bushels) to be used as seed this season.’ I
succeeded in getting fifty bushels, which were sent in good time for sowing. In a letter
of March 17, he says: ¢ If this oat does as well with us next year as last, it is also likely
with the Banner, to pass into general cultivation here”’ It is gratifying to know that
we are thus helping farmers in the mother country with Canadian varieties of a very
productive and valuable character. i '

In estimating the value of an oat the relative weight of kernel and hull must be
considered. This will vary with the variety and with the weight per bushel of the
simple. The lighter the weight per bushel the larger is the proportion of hull. In
a very light sample, weighing about 20 pounds to the bushel, the proportion of hull has
been found to be over 50 per cent, whereas the same variety of the standard weight
(34 pounds per bushel) would only have about 30 per cent of hull.

The Banner is generally regarded as a thick-hulled oat, but in our experience it is
only medium in this respect. In the following table the varieties which were most
]argely distributed from the Central Experimental Farm in 1908, are referred to, and
tht_sn' place of growth, weight per bushel and proportion ‘of hull given. The Tartar
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:{:{ing, Waverley and Goldfinder - are varieties recently introduced by Garton Bros.,
ngland :(—

Name of Variety. ‘Where grown. peVrvgugs%t;l. ngpﬁ;%?“
Lbs. Per cent,.
Banner.... e, e Ottawa 4 286
M evesecns .. e i P 44 29°7
Improved Ligowo. 44 266
n . 4 > 26
Wide Awake'.... . .. " ves 4 28
Tartar King*.........ooiiiiiiiiins cinnn, .. oo .. 37 843
L i 4 28
P As imported from England. 89, 309
Waverley.....ooiir v e e Ottawa ... weeiaeeas . 41 263
B e ey e e Indian Head ... .......... 46% 267
Goldfinder .............cooih ciieenl e {01770 89 286
I veeeiens cnaneeae e meereeen s Indian Head .............. 42 281
M e i e i e As imported.............. 35 24'9

In some instances there seems a tendency to produce a somewhat thicker hull in
this country; in others a thinner one. Investigations have not yet goane far enough
along this line to permit of any decided opinion on this subject. One point which
our examinations seem to prove is this: that as a rule the actual weight of hull in a
given number of kernels of any one variety of oats is practically the same, whether the
oat weigh 30 or 40 pounds per bushel, and the difference in weight is made up in the
size of the kernel. Thig, after all, is not a matter of much surprise, when we look care-
fully into the subject. When an oat during its growth heads out, the husk is of full
size, and the framework for holding the kernel is all there. The covering for the future
oat is fully developed, the flower is produced in the cavity prepared for it, fertilization
takes place, followed by the growth to maturity of the kernel. The plumper the kernel,
the heavier is the oat.

ANALYSIS OF HULLS AND KERNELS.

What gives to this subject the greatest importance is the fact that the hull con-
tains a very small proportion of nutritive matter. The quantity of albuminoids or
flesh-forming constituents and of fat in oat hulls is not much more than half of what
is found in oat straw. Oat hulls, according to Henry, contain 8'8 per cent of total
albuminoids. Mz, Shutt, the Chemist of the experimental farms, finds this to be only
9'6 per cent in Canadian oats, while in oat straw the average of six analyses gives 41,
and for the kernel of the oat, 14’51, showing the immense difference in feeding value be-
tween the husk or hull and the kernel, and pointing to the importance of
growing the plumpest and most productive sorts. The proportion of fat in the hull is
relatively less. While the kernels contain 6°24 per cent of fat and the oat straw 21 per
cent, the proportion of fat, as given by Henry, is 1 per cent in the hull, and by Shutt,
78 per cent (a trifle over § of 1 per cent). I append the results of Mr. Shutt’s analysis,
which is of the Banner oat grown in Ottawa in 1902.

* The Tartar King has a stiff straw and evidently has a larger proportion of hull than most other
oats which we have tested. ‘
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Proportion of kernels to hulls:

TErDElSe . oo ot ot et ee it e et eh e ek e e e e e ee 1702

Hulls. . . o ot i it e e it e e e e e e e e e .. 28708

100°00

P Albumi- Carbo- .
—_— Moisture. aoids. Fat. hydrates. Fibre. Ash.

QOats (wholegrain) ... .coovvvnnnen. ot 12-74 11-22 4-82 5884 0-47 291
Kernels....cooviiiivmiin e oo 1203 14°51 624 6315 193 2-14
Hulls ... .ot 10-19 260 078 49°63 31'63 517

From the facts submitted it will ke scen that heavy oats are worth a higher price
than light oats, as in buying them the purchaser gets a larger proportion of the highly
nutritious kernels. The kernel contains nearly six times as much albuminoids as the
hulls and eight times as much fat. It will also be noted that judging from the crops
produced at the experimental farms a further increase in the average yield of oats per
acre in the provinces and territories may be looked for when the conditions involved in
the production of good crops are more carefully and fully complied with,

‘W HEAT.

While the oat is so highly important among the crops in the east, wheat holds
a corresponding position of importance in the west, where much the larger area is oc-
cupied by this crop.

The wheats grown throughout the world consist mainly of five different species
and their varieties, T'riticum vulgare, in which are included most of the spring and
winter wheats cultivated in Ameriea, Great Britain, in many of the European countries,
and in Australia, for the making of bread. Triticum durum, a class of wheats which
are hard and rice-like, represented in this country by such varieties as Goose wheat,
Kubanka, Gharnovka, Velvet Don and others. These are valuable wheats for macaroni
and pastry, and are used in some countries for bread. ILarge quantities of these
wheats are grown in Southern Europe, and recently they have been introduced into
gsome of the western United States, where they have been.grown with some success:
They have also been tested in Canada. They are less liable to rust than other wheats,
but their cultivation has been discouraged by millers, on the ground that they are of in-
ferior quality and unsuitable for hread-malking. '

A third species is known as T'rificum polonicum or Polish wheat, which produces
large kernels and large loose heads. The grain is hard and flinty, resembling in this
‘respect-the macaroni wheats.

The fourth group of wheats are known as Emmers Triticum dicoccum and the fifth
as Spelts Triticum spelta. These five groups include all the varieties grown.

The origin of the wheat plant is unknown. There does not appear to be any reli-
able records of any of the varieties having been found growing in a wild state, but
some of them have been in cultivation since very early times. The earliest mention of
wheat in the Bible is in Genesis, chap. 80, v. 14. The Spelt wheats were grown by the
ancient Egyptians and are still much cultivated in some of the mountain districts in
- Europe. The importance of the wheat crop may be gathered from the quantity pro-

duced and consumed in the world. It is certainly the most important of all the world’s
crops and the most valuable to mankind of all cereals. The total crop for the entire
world in 1903 is given as 3,258,688,000 bushels, ‘
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The season of 1908 has not been quite so favourable to the farmers of Manitoba and
the North-west Territories as those of the past two years. In 1903 the total area of
wheat sown in Manitoba was 2,442,878 acres, which returned a crop of 40,116,878
bushels, the average yield being 16°'42 bushels per acre. This is 12,960,389 bushels less
than was produced in 1902. In the North-west Territories the acreage under wheat was
837,284, and the average crop, 19 bushels, representing a total output of 16,029,149
bushels. This added to the crop of Manitoba, makes a total wheat crop for 1903 of
56,146,027 bushels, a decrease in wheat yield, when compared with the crop of 1902, of
10,888,090.

In Ontario the land devoted to winter wheat in 1908 was 665,028 acres, which pro-
duced a total crop of 17,787,169 bushels, being an average of 267 bushels per acre.
Spring wheat occupied 248,518 acres which produced 4,797,274 bushels, an average of
19°8 bushels per acre, Total area in wheat in Ontarlo, 913,576 acres, total crop,
22,584,443 bushels. The wheat crop in Quebec, the Maritime provinces and British
Columbia, although growing in volume, occupies as yet only a small proportion of the
acreage under cultivation.

The higher prices realized this season for wheat have done much to make up for
a shortage in yield, and a larger area of land than ever before has been prepared for the
crop of the coming year.

While the eastern provinces will probably always have surplus wheat to export, it
is to the north-west country we must look for the greater volume of exports of this
valued cereal, since the area suitable for wheat culture there is enormous, and owing to
advantages in soil and climate the wheat grown there is of 111gher quality and commands
a higher price than that grown in the east.

SOME OF CANADA’S VAST AREAS OF FARM LANDS,

The area of land suitable for the growing of agricultural crops in Canada is so
vast that when presented in figures the mind needs much training before their full
significance can be grasped. The civilized world is gradually awakening to a somewhat
hazy perception of the immense wealth laid up in the many millions of acres of fertile
lands unoccupied here and large numbers of immigrants are flocking to our shores.
The great North-west country is a huge field for future enterprise, as yet very imper-
fectly understood even among our own people.

The following figures as to the quantity of land fit for settlement in the province
of Manitoba and the three provisional territories, Assiniboia, Saskatchewan and
Alberta, have been obtained from official sources and may be accepted as approximately
correct for the areas in question:—

Total Area s .
) y Estimated Proportion
T Sfx‘%“;:‘ég, suitable for Cultivation.
Acres. Acres,

Manitoba. ...... covv i cin el e e e 41,000,000 [Two-third equal to 27,000,000

Assiniboia .............. e 57,000,000 [Seven-eighths  « 50000
SagkatchewWan. . co.ooven i e e e 70,000,000 |Three-fourths w 52 000 000
Alberta.......... ... e e 64,000,000 |{Two-thirds " 42 000 000
Total ........... l 1,000,000

It is thus estimated that there are within the limits referred to, after making
allowance for lands unfit for agriculture, about 171 million acres suitable for cultiva-
tion, by which is meant land of such a degree of fertility as to admit of profitable
farming. While referring here only to the possibilities of agricultural progress within
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this area, where the quality of the soil and the conditions of climate are fairl_y well
known, we should not deal justly were we to pass over the great north country ly1ng.be-
yond the'boundaries of Saskatchewan and Alberta without a few words of explanation.

The 155 million acres of land in Athabaska, and the 340 million acres
in Mackenzie, will no doubt prove important factors in the future development
of Canada; but what proportion of these vast districts will be capable of the profitable
growing of crops is as yet a matter of conjecture. There are, however, some proofs
available showing that it is possible to grow cereals to some extent in portions of these
remote districts of which our knowledge is so fragmentary.

The writer has received samples grown at Dunvegan, on the Peaceriver, in Atha-
baska, 414 miles by latitude north of Winnipeg, of Ladoga wheat plump and well ma-
tured, weighing 64 pounds per bushel. From Fort Vermillion, further down the Peace
river, also in Athabaska, 591 miles north of Winnipeg, Ladoga wheat has been raised
weighing 60 pounds per bushel.

Considerable quantities of wheat have of late been grown by settlers in the Peace
river valley, especially near Vermillion, where there is said to be a considerable area
of land suitable for wheat growing. The Hudson’s Bay Company have built a good
roller mill at Vermillion, with a capacity of twenty barrels of flour ptr day, and have
paid $1.50 per bushel for all the wheat grown in that vicinity this year. This has been
done with the hope of being able to supply their northern posts with flour from this
district. The quantity of wheat grown there this year is estimated at 7,500 bushels.
One of the settlers, Mr. F. S. Lawrence, of Vermillion, claims to have had this season
about 40 bushels per acre from 50 acres of his wheat land.*

* From Fort Simpson, in Mackenzie, 818 miles north of Winnipeg, by latitude,
Ladoga wheat has been obtained which weighed 623 pounds per bushel. In this instance
a small percentage of the grain was injured by frost. This is the furthest point north
trom which samples of wheat have been received. The time between sowing and har-
vesting in these far northern districts is in some instances less than it is at the ex-
perimental farm at Ottawa. At Dunvegan the wheat was sown May 7, and harvested
August 21, giving a growing period of 101 days. The same sort of wheat grown at
Ottawa, taking the average of three years, requires 106 days. At Fort Vermillion the
time between sowing and harvesting was also 101 days, and at Fort Simpson the wheat
was sown June 7, and harvested September 22, giving a growing period of 107 days.

The long days are an important factor in bringing about this result, the influence
of increased periods of light hastens the ripening of cereals very much, This view is
supported by facts brought together during a careful series of observations made some
years ago by a distinguished Russian investigator, Kowalewski., He experimented with
spring wheat and oats, growing them in different parts of Russia, from the far north,
at Arkangelsk to the southern province of Kherson. He found that in the higher lati-
tudes the grain ripens in a shorter period than in the more southern districts, the
difference varying at different points from 12 to 35 days. This author attributes the
carlier ripening in the north largely to the influence of light during the long summer
days. He also believes that the short seasons of quick growth have gradually brought
about-in these cereals an early ripening habit. In our‘experience with early ripening
cereals, thig habit is a permanent characteristic which they continue to manifest when
grown in localities where the summer season is longer.

Returning again to the smaller and better known districts, Manitoba and the three
provisional territories in which are included the 171 million acres which are said to be
suitable for cultivation, we find that a very small proportion of this land less than four
per cent, has yet been brought under crop. It does not follow that all the layd fit for
settlement within the area referred to is suitable for wheat growing. There are some

—

*1 am indebted to Mr, J. M. Macoun, of the Geological ;and Natural History Survey, who has
recently returned from exploring parts of the Peace river valley, for these items of information,
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Yocalities where the season is too short to make wheat a sure crop and farmers in such
districts will find it more profitable to carry on mixed farming; but from the good
crops which have been harvested during some years past in most of the settled or partly
settled regions, within this area, it is evident that the greater part of the country is
well suited for the growing of wheat of high quality.

Another consideration which would reduce the area annually available for wheat
is that the land, to get the best results, should be summer-fallowed every third season.
Further, while many excellent farmers advocate the growing of two crops of wheat in
succession, one on fallowed land, the second on stubble, to be followed by fallow, it may
be found more profitable in some localities to grow wheat in rotation with other crops.

Making nllowances for all these requirements, the fact still remains, that the re-
sources of Canada in wheat lands are enormous. .

The total wheat crop of the United States for 1903 was 637,821,835 bushels, suffi-
cient to feed a population of about 80 millions and leave a margin of about 235 million
bushels for export. This wheat was all grown on less than 50 million acres of land.
Furthermore the yield per acre of wheat in Canada is larger than it is in the United
States. In 1902 and 1903 the average crop given for the whole of the United States,
including winter and spring wheat, is about 14 bushels per acre. That this yield for the
past two years is not abnormal is shown by_the fact that the average for the past ten
years has been 13'53 bushels per acre.

Ontario and Manitoba are the only two provinces for which statistics are available
for these periods. In 1902 and 1903 the average crop of winter wheat in Ontario was
96'4 bushels, and of spring wheat 19'3 bushels per acre, and for the same years in
Manitoba whete only spring wheat is grown an average of 21°21 bushels. :

The average of a ten years’ record tells much the same story. The average yield
of winter wheat in Ontario for the past ten years was 21°52 bushels per acre, and of
spring wheat 16764 bushels. In Manitoba the average for the pést ten years has been
a little over 20 bushels per acre. Comparing this with the states bordering on Mani-
toba we find that the average yield per acre of wheat in Minnesota for the past ten
years has been 14'33 bushels, in Worth Dakota 12°87 bushels and in South Dakota
10:67 bushels per acre. This larger yield in Canada is no doubt partly due to the land
being more productive and partly to a more favourable climate, and in some measure
to better farming. Were one-fourth of the 171 million acres said to be suitable for
cultivation in Manitoba and the three provisional territories under crop with wheat
annually, and the average production equal to that of Manitoba for the past ten years,
the total crop would be 855 million bushels annually, which would place Canada in the
position of being much the largest wheat producing country in the world. These figures
deal only with a portion of the west, and do not take into account the wheat-growing
areas in the large eastern provinces.

TUnder the climatic conditions which prevail in the Canadian North-west, wheat of
excellent quality is grown, which is much gought after by millers to mix with the flour
of wheat of lower grades, so that a desirable and uniform strength may be maintained
in the flour they produce. This strength in flour, which is so highly developed in that
made from No. 1 Hard wheat grown in the North-west, is due to the presence of a large
proportion of gluten of high quality. The relative proportions of ‘the more important
constituents in wheat will depend on the character and tendencies of the individual
variety, the climatic conditiohs under which it is grown, and the fertility of the soil.
The chief constituents of wheat are gluten, starch and fat, all highly nutritious in
their character. Starch forms the larger portion of the substance of the grain, tanging
in spring wheat from 65 to 68 per cent; gluten from 11 to about 15; and fat from about
13 to 2% per cent. Winter wheat contains a larger proportion of starch, from 70 to 74
per cent, and a smaller proportion of gluten,-from 6 to 9 per cent. The proportion of
fat is much the same in both classes of wheat. When a number of different sorts of
wheat are grown side by side and under the same conditions, some will be found to con-
tain a larger proportion of gluten, others a more abundant deposit of starch. In the



REPORT OF THE DIRECTOR 13
SESSIONAL PAPER No. 16 '

better sorts of spring wheat, when grown in northern latitudes, where the summer sea-
son is short and the growth mapid, the proportion of gluten is usually increased and
under such conditions the grain improves in quality. The gluten exists in the kernel
in the form of an irregular frame-work, which extends throughout the substance of the
grain, firmly packed with clusters of starch granules. The frame-work of glutinous
matter is formed in the early stages of the growth of the berry, and the starch granules
ere subsequently deposited in the interspaces. In the preparation of flour the berry
is crushed, the exterior is separated as bran or shorts, while the interior contents form
the fine flour for bread-making. The starch in flour may be separated from the gluten
by the simple process of washing with water, whereby the starch granules are removed
and the gluten remains as a sticky mass. By working this with the fingers under a
gentle stream of water, the starch may be entirely removed and the proportion of moist
gluten determined. The starch contains no nitrogen, but the gluten is highly nitro-
genous and a most excellent nutrient and flesh-former.

Chemical analyses of gluten have shown that it consists of two different principles,
known as gliadin and glutenin, and it is from the combination of these in the best
proportion that the highest quality of gluten results. Hence, while the percentage of
gluten may be regarded in a general way as indicating the quality of a wheat, a high
percentage of this substance is not always a sure indieation of the milling value of the
sample.- Both the percentage and quality must be had to produce a flour which will
give to bread made from it that tenacity which results in a light, porous white loaf of
the most highly esteemed character. The best spring wheats grown in the Canadian

North-west are noted for the high quality of gluten they contain and hence are in
great demand. ,

REVIEW OF THE WORK WITII WIIEAT AT TIIE EXPERIMENTAL FARMS.

At the experimental farms persistent efforts have been made from the outset to
bring together from different countries the best and most promising sorts of wheat for
trial, the qualities particularly sought being productiveness, earliness, and strength of
flour. These varieties have been grown side by side, under similar conditions, so that
their relative value might be determined.

Among the spring wheats commonly grown at the time the farms were established
none was so highly or justly esteemed as the Red Fife, and the position it still holds
is a pre-eminent one. It is remarkable for its productiveness, for its high quality, and
for its power of adapting itself to varying conditions of soil and climate. This wheat
originated about sixty years ago, as a chance discovery with Mr. David Fife, of Otona-
bee, Ontario, and hence has been in cultivation for more than half a century, and it does
not show any tendency to deterioration. It gives as large a crop and is as high in
quality as it ever was. It was taken from Ontario to Manitoba and the North-west
Territories, where it is believed to have improved in quality, and as grown there, stands
probably higher in the estimation of millers for the making of flour than .any other
known variety.

To preserve Red Tife in a state of purity by hand-picking in the field, has been
one of the lines of work carried on persistently at the experimental farms.

While the Red Fife has so many peints of excellence, it is open to one objection,
Which sometimes proves a very serious drawback to its cultivation. It is rather late
in ripening and during the past fifteen or twenty years there have been several seasons
when early frosts in the North-west have injured the grain so as to reduce its value
very materially. Whenever this has occurred an outery-has been made by the farmers
who have suffered, for an earlier ripening wheat. '

In the endeavour to meet this demand varieties of wheat have been brought to Can-
ada from many different countries, and grown for many years at all the experimental
farms, alongside of the Red Fife and other well known sorts and their periods of ripen-
ing and weight of crop carefully recorded. Some wheats have been brought from the
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colder districts in Northern Russia, verging on the Arctic circle, some from other
countries in the northern parts of Europe, others from different altitudes in the Him-
alaya mountains, in India, from 500 to as high as 11,000 feet, which is about the limit
-for wheat-growing in that range. Other wheats have been obtained in the northern
United States, from Australia, Japan and elsewhere.

Both the Russian and Indian wheats have usually ripened earlier than the Red
Tife, but some have been inferior in quality, and others have given such small crops
that the growing of most of them has been abandoned.” Those we have had from
Australia, also those from the North-western States, have been as late as, and many
cf them later than the Red Fife, and show no advantages over that variety. Every
promising sort obtainable has been tested under the different climatic conditions exist-
ing in Canada, without finding a single earlier-ripening sort in cultivation elscwhere
having the high quality and productiveness of the Red Fife.

THE BREEDING OF NEW WHEATS.

Another method by which we have sought to obtain the desired end has been by the
cross-breeding of wheats, with the object of combining the good qualities of two or more
varieties. It was on July 19, 1888, when the first experiments were begun in the cross-
breeding of wheat on the experimental farm and since that time several hundred new
sorts have been produced and tested. In originating many of these new productions
the Red Fife has been chosen as one of the parents. One of the earlier importations
from Northern Russia was the Ladoga, a wheat which after a thorough test proved on
an average to be about a week earlier in ripening than the Red Fife; it was also fairly
productive, but the colour of the flour made from it was not so white as that made from
the Red Fife. It has, however, served a good purpose in the far northern distriets,

"where its earliness of ripening has commended it to the settlers. The slightly yellow
colour of the flour, which was the chief objection to its use here, was no drawback to it
there, since it makes excellent bread. Samples of this Russian importation were early
sent from the experimental farm to settlers in the Peace river district, and the Ladoga
is said to be the only variety of wheat now grown in all that country. A considerable
number of crosses were also produced between Ladoga and Red Fife, the most promising
of which were multiplied until plots of considerable size could be grown. These were’
subject to rigid inspection from year to year, the less desirable sorts being promptly
discarded, so as to keep the number of varieties under trial within reasonable bounds.

Among the most promising of the numerous progeny from this parentage are the
varieties known as Preston and Stanley. The Preston is a bearded sort. The Stanley
is beardless. Taking the average yield obtained on the experimental plots on all the
experimental farms for a period of nine years, the Preston has given a crop of 34
bushels 41 pounds per acre, while the Red Fife has given 33 bushels 7 pounds per acre,
a difference of 1 bushel 34 pounds in favour of the Preston. The Preston has also
ripened uniformly earlier, the gain in time of ripening averaging from four to six days.

The Stanley is a twin wheat with the Preston, both having had origin in the one
kernel. The plant grown from the cross-bred kernel the first season produced heads
which were uniformly bearded; but when the seed from this was sown the year follow-
ing, some plants produced bearded heads and others beardless. Subsequently these two
varieties were bred to type by disecarding all the variations produced until the types
became fixed. Stanley, during a nine years’ test, has given an average crop of 32
bushels 2 pounds per acre, which is 1 bushel 5 pounds less than Red Fife for the same
period. In earliness of ripening this variety is about the same as the Preston,

The White Fife, which has averaged 8 pounds per acre more than Red Fife, during
a nine years’ trigl, is grown to a considerable extent in some parts of Manitoba and the
North-west Territories; but, although highly esteemed by some, it is not held to be equal
in quality to the Red ¥ife. This variety was also crossed with the Ladoga and the best
results obtained were Huron and Percy. Huron is a bearded variety which has also
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proven productive and early. During a nine years test it has given a slightly larger

crop than Red Fife, exceeding that variety by 4 pounds per acre. It has also matured

from four to five days earlier. Percy has glven an average crop during the nine years’

trial of 81 bushels 80 pounds per acre, which is 1 bushel 87 pounds per acre less than

iIiled ;hfe for the same time. This also ripens earlier than Red Fife by from four to
ve days

Arfother variety, known as Early Riga, was obtained by crossmg one of the East
Indian wheats, named Gehun, brought from a high elevation in the Himalayas, 11,000
feet, with a Russian wheat known as Onega. The Onega was brought from near
Archangel, one of the most northerly wheat growing districts in Rusisa. These were
both early varieties, but were not very productive. The Early Riga was the best sort
produced from this cross and has proved to be one of the earliest ripening wheats
known. During the five years it has been under trial it has ripened on an average
from eight to nine days earlier than Red Fife. It is also fairly productive, having
given an average crop for five years at all the experimental farms of 31 bushels 2
pounds per acre, being 2 bushels 5 pounds less than Red Fife for the same.

MILLING TESTS OF WHEAT.

The next point to consider is the quality of these cross-bred wheats and how they
compare with Red Fife. To gain information on this point, three lots of samples were
put up, consisting of two of Red Fife carefully cleaned and of the very best quality,
with two -each of Preston, Stanley and Percy. One of these was grown at Ottawa,
Ont. ; the other at Indian Head, N.W.T. One lot of samples was submitted to Mr.
Julicher, the well known wheat expert of the Pillsbury-Washburn Flour Mills Co.,
of Minneapolis, Minn. A second lot was sent to Lord Strathcona, High Commissioner
for Canada, London, England, with a request that they be submitted to one of the
best English wheat experts. The third lot was handed to the Chemist of the experi-
mental farms, Mr. F. T. Shutt, for analysis. .

T am much indebted to Mr. L. P. Hubbard, of the Pillsbury-Washburn Flour Mills
Company, Limited, for the privilege of sending samples of Canadian wheats to be
tested by their expert, Mr. J. H. Julicher. The samples sent were all forwarded under
numbers, and no information was given as to the varieties submitted. In presenting
Mr. Julicher’s report, I have placed the names of the wheats after the numbers under
which the samples were forwarded, so that the readers of the report may know to
which they refer.” :

Dovugs. GLUTEN.

Quantity. | Quality.
Quality. | 4740 1) Density. | Colour.

p.c.

No. 7 (Red Fife, Ottawa).......... White. . ..|Excellent.|Excellent.[White........ 11°8 101
uw 3 gRed Fife, Indian Head)....[White....|[Excellent. Exoellent White........ 119 101
u 6 Preston, Ottawa)......... . Creamy ..|Good Good Creamy white. 119 100
w 2 (Preston, Indian Head)..... Yellow. ..{Good Creamy ..... 11'9 100

- n 8 (Stanley, Ottawa)........... Creamy ..{Good Creamy white. 129 100
n 4 (8 Ftanley, Indian Head) ...1 Yellow...|Goed. reamy 12-4 100
ii" 6 {Percy, Ottawa) .. .........{Yellow...!Good. Creamy .. 13'3 100
n 1 (Percy, Indian Head) ....... Yellow...|Good. Creamy .. 12°4 100

The samples marked 1 (Percy), 2 (Preston, LLH.)and 4 1?gStm‘nley, I.H.) are good wheats, but the others
are better. I would favour 3 (Red Fife, I.H.) and 7 (Red Fife, Ottawa), In my opinion 3 7 and 8 (the
tWO Red Fifes and Stanley, Ottawa) would be excellent for milling, and bread made from flour of these
would be very hard to match for quality, colour and strength,
J. H. JULICHER.

March 24, 1903, ‘
R—2
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These were all classed, as to condition, as very dry.

By reference to the table, it will be seen that the Red Fife from Indian Head
and the Red Fife grown at Ottawa are graded exactly in the same terms, which was
a matter of surprise to me as' I had understood that the Red Fife grown in the east
was not equal in quality to that grown in the north-west. I am told, however, that
the season of 1902 was somewhat exceptional in that respect, and that the difference in
quality between Red Fife grown in the west and that grown in the east was less
that year than usual, the conditions having been such as to give to eastern samples a
relatively higher quality.

While the dough of the flour of the Red Fife was pronounced white, and the
gluten white and excellent, that from the Preston from Ottawa was rated as creamy
and good, with good creamy white gluten. The dough from the Preston from Indian
Head is said to be yellow and good, and the gluten as good and creamy, indicating a
slightly better quality in the Ottawa-grown sample.

Mr. Julicher says tbat ths samples marked ‘1, Percy, and ‘2, Preston, Indian
Head, and ‘4, Stanley, are good wheats, but others are better. He states that he would
favour ‘3, that is Red Fife, Indian Head, and ¢7,” Red Fife, Ottawa, and he says,
‘In my opinion “3,” “7” and “8”’—which are the two Fifes and the Stanley at
Ottawa—* would be excellent for milling and bread made from the flour of these would
be very hard to match for colour, quality and strength.” The Stanley, which he puts
with the Red Fifes, ic a twin wheat with the Preston. It is graded by Mr. Fulicher as
a trifle better than Preston, although he pronounces them all to be good wheats.

REPORT OF AN ENGLISH EXPERT.

The samples sent to Lord Strathcona were submitted by bhim to Mr. William
Halliwell. In a letter received from his Lordship he says: ‘I now forward you the
report of Mr. William Halliwell on the eight samples of wheat which you sent me.
Mr. Halliwell is the technical editor of The Miller. He is lecturer on flour milling to
the London County Council, registered teacher of milling technology at the city and
Guilds Institute, and may therefore, I think, be regarded as a competent authority. Ha
has, moreover, had twenty-five years’ experience of practical flour milling and wheat
buying. :

‘1 also inclose for your information a copy of the letter Mr, Halliwell wrote when
sending me his report.’ ’

Mzr. Halliwell writes as follows :—

¢ Roorwoop, Romrorp, May 22, 1908,
¢‘W. L. GrirriTH, ESq.,

- *DEAR Sir,—I beg to forward you the result of my examination of the eight samples
of Canadian wheat you were good enough to send me some days ago.

‘T have given them special attention from a practical miller’s point of view, and I
hope you will find the results to be of benefit to Canadian wheat-growers generally.
There is an unlimited market for the best sorts of wheat in this country and when my
report is published I hope proper emphasis will be laid upon this point. Pure high- .
class samples will be preferred to those from any other source, as these wheats from the
Canadian North-west are constantly growing in favour with the millers of this country.

‘Yours faithfully,

(Signed) WmLIAM HALLiwgLL.

In the letter to Lord Strathcona which accompanied the samples an item of in-
formation was given as to where these samples had been grown. I told him that samples
one to four were from the North-west Territories and that samples five to eight were
the same wheats grown in eastern Canada.
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proven productive and early. During a nine years’ test it has given a slightly larger
crop than Red Fife, exceeding that variety by 4 pounds per acre. It has also matured
from four to five days earlier. Percy has given an average crop during the nine years’
trial of 31 bushels 80 pounds per acre, which is 1 bushel 87 pounds per acre less than

1l’i?/ed dFife for the same time. This also ripens earlier than Red Fife by from four to
ve ‘days. .

Another variety, known as Early Riga, was obtained by crossing one of the East-

Indian wheats, nameq Gehun, brought from a high elevation in the Himalayas, 11,000
feet, with a Russian wheat known as Onega. The Onega was brought from near
Archangel, one of the most northerly wheat growing districts in Rusisa. These were
both early varieties, but were not very productive. The Early Riga was the best sort
produced from this cross and has proved to be one of the earliest ripening wheats
known. During the five years it hag been under trial it has ripened on an average
from eight to nine days earlier than Red Fife. It is also fairly productive, having
given an average crop for five years at all the experimental farms of 31 bushels 2
pounds per acre, being 2 bushels § pounds less than Red Fife for the same,
MILLING TESTS OF WHEAT. .

The next point to consider is the quality of these cross-bred wheats and how they
compare with Red Fife. To gdin information on this point, three lots of samples were
put up, consisting of two of Red Fife carefully cleaned and of the very best quality,
with two each of Preston, Stanley and Percy. One of these was grown at Ottawa,
Ont. ; the other at Indian Head, NW.T. One lot of samples was submitted to Mr.
Julicher, the well known wheat expert of the Pillsbury-Washburn Flour Mills Co.,
of Minneapolis, Minn, A second lot was sent to Lord Strathcona, High Commissioner
for Canada, London, England, with a request that they be submitted to one of the
best English wheat experts. The third lot was handed to the Chemist of the experi-
lnental farms, Mr. ¥. T. Shutt, for analysis, )

I am much indebted to Mr. L. P. Hubbard, of the Pillsbury-Washburn Flour Mills
Company, Limited, for the privilege of sending samples of Canadian wheats to be
testéd by- their expert, Mr. J. H. Julicher. The samples sent were all forwarded under
Numbers, and no information was given as to the varieties submitted. In presenting
Mr. Julicher’s report, I have placed the names of the wheats after the numbers under

‘which the samples were forwarded, so that the readers of the report may know_ to:

which they refer.

DovugH. GLUTEN.
— — Quantity. | Quality.
s Action in :
Quality. Washing. Density. Colour.
p.c.

No. 7 (Red Fife, Ottawa).......... White. ...|Excellent.Excellent. {White. .. ... .. 11°8 101
"3 §Red Fife, Indian Head)....[White ...|Excellent. |Fxcellent. White... .. e 119 101
v 6 (Preston, Ottawa)... ... ... -.|Creamy ..|Good..... Good. ... Creamy white. 11-9 100
w2 (Preston, Indian Head).....|Yellow...|Good. .... Good..... Creamy . .... 119 100
n 8 (Stanley, Ottawa). ..., . ..|Creamy ..|Good. .... Good..... Creamy white, 12-9 100
» 4 éStanley Indian Head) ..... Yellow...|Good..... Good. .... Creamy ...... 124 100
W B (Percy, 6tt§wa) ........... Yellow...|Good..... Fair ..... Creamy ...., 133 100
v 1(Percy, Indian Head)....... Yellow...|Good..... Good..... Creamy ...... 12°4 100

- The samf]es marked 1 (Percy), 2 (Preston, I.H.) and 4 lZ(Stanley, LH.) are good wheats, but the others

are better. I would favour 3 (Red Fife, I.H.) and 7 (Red Fife, Ottawa). In my opinion 3, 7 and 8 (the

:v‘;l‘)ﬂg'ege Fifes ]::nddsttanley, hOftt;awa) lvlvould lbe excellent forhmilling, and bread made from flour of these
very hard to matc it; d strength.
) ry match for quality, col our and streng J. H. JULICHER.

March 24, 1903,
R—32



¥ EXPERIMENTAL FARMS

3-4 EDWARD Vi, A 1904

These were all classed, as to condition, as very™drsw,

By reference to the table, it will be seen that the ed Fife from Indian Head
and the Red Fife grown at Ottawa are graded exactly. t\thé same terms, which was
a matter of surprise to me as I had understood that the Red Fife grown in the east
was not equal in quality to that grown in the north-west. I am told, however, that
the season of 1902 was somewhat exceptional in that respect, and that the difference in
quality between Red Fife grown in the west and that grown in the east was less
that year than usual, the conditions having been such as to give to eastern samples a
relatively higher quality. ' .

While the dough of the flour of the Red Fife was pronounced white, and the
gluten white and excellent, that from the Preston from Ottawa was rated as creamy
and good, with good creamy -white gluten. The dough from the Preston from Indian
Head is said to be yellow and good, and the gluten as good and creamy, indicating a
slightly better quality in the Ottawa-grown sample,

Mr. Julicher says that the samples marked ‘1, Percy, and €2, Preston, Indian
Head, and ‘4, Stanley, are good wheats, but others are better. He states that he would
favour ‘3, that is Red Fife, Indian Head, and ‘7, Red Fife, Ottawa, and he says,
‘In my opinion “8,” “7” ahd “8”’—which are the two Fifes and the Stanley at
Ottawa—° would be excellent for milling and bread made from the flour of these would
be very hard to match for colour, quality and strength.’ The Stanley, which he puts

'with the Red Fifes, is a twin wheat with the Preston. It is graded by Mr. Julicher as

a trifle better than Preston, although bhe pronounces them all to be good wheats.

REPORT OF AN ENGLISH EXPERT.

The samples sent to Lord Strathcona were submitted by him to Mr. William
Halliwell. In a letter received from his Lordship he says: ‘I now forward you the
report of Mr. William Halliwell on the eight samples of wheat which you sent me.
Mr. Halliwell is the technical editor of The Miller. He is lecturer on flour milling to

. the London County Council, registered teacher of milling technology at the city and

Guilds Institute, and may therefore, I think, be regarded as a competent authority. He
has, moreover, had twenty-five years’ experience of practical flour milling and wheat
buying. T . .

‘I also inclose for your information a copy of the letter Mr. Halliwell wrote when
sending me his report.

Mr., Halliwell writes as follows :—
¢ Rookwoop, RoMrorp, May 22, 1903,
¢W. L. GrirrFiTH, Esq., ‘

‘ DEAR S1r,—I beg to forward you the result of my examination of the eight samples
of Canadian wheat you were good enough to send me some days ago.

‘T have given them special attention from a practical miller’s point of view, and I
hope you will find the results to be of benefit to Canadian wheat-growers generally.
There is an unlimited market for the best sorts of wheat in this country and when my
report is published I hope proper emphasis will be laid upon this point. Pure high-
class samples will be preferred to those from any other source, as these wheats from the
Canadian North-west are constantly growing in favour with the millers of this country.

‘Yours faithfully, '

(Signed) WiLLiaM HALLIWELL.

In the letter to Lord Strathcona which accompanied the samples an item of in-
formation was given as to where these samples had been grown. I told him that samples
one to four were from the North-west Territories and that samples five to eight were
the same wheats grown in eastern Canada.
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Mr. Halliwell’s report is ps follows:—

¢ Critical examination of gight samples of Canadian wheat:

‘For strength, as viewed' from the outside, from cutting the grains, and from
reducing them to powder, I find they comé out as follows: The samples are numbered
1 to 8. Four of them (1-to 4) are from Indian Head Farm and are called regular
samples of No. 1 wheat. The other four (5 to 8) are from the Government Experi-
mental farm at Ottawa. One to four are almost equal and may be classed as their
numbers indicate, there being a just perceptible difference—but not enough I should
8ay, to make a difference in the general selling price on our English markets. Fol-
lowing these T put the experimental samples (from Ottawa) in the following order,
namely: 6, 5, 8, 7, and I might add that their general excellence is much better than
one would expect to find from their outside appearance alone. In no case, however,
would the latter numbers be sold for the price of those numbered 1 to 4. In making
this statement, I am bearing in mind that the chief ingredient required in Canadian
wheat is gluten or strength, given that the nature of the wheat also guarantees a
maximum of the other attributes which millers expect to find and do find in well
developed Canadian grown grain. Speaking as a miller, I also am of opinion that tho
Indian Head samples (1 to 4) will yield more middlings, of larger and more even size,
and of better shape and all round quality than those grown on the experimental farm
et Ottawa. There would also be less break ' flour—a thing all millers try to avoid
making, seeing that this quality of breaking flour is only akin to the lowest grade. I
may explain this more clearly by saying that the object of all millers is, to make
. middlings first and flour afterwards. Middlings can be purified and so prepared for

conversion into the highest grades of patent flour, whereas if the structure of the
wheat does not lend itself quite so readily to this performance, but is apt to be too
easily disintegrated on the breal rolls, the result means flour, and that of a much lower
quality, seeing that it cannot be sent to the purifiers at all, therefore I say that ac-
cording to my judgment, the break flour would be less in the first four samples. Going
8 step farther, I am of the opinion that the middlings made from the Indian Head
" samples would.grade better—would be more even in size, in texture and in gravity.

hese are the three primary considerations which govern the successful milling
operations, and they are ever present when buying high class wheat for milling pur-
Poses. Wheat particles—middlings—which grade well, are always found in the largest
quantity at the head of the mill, where the highest priced patent flour is made. The
wheats from the experimental farm at Ottawa do not, in my opinion, pessess all these
qualifications in the highest degree. They are not quité so compact in their structure,
or in other words, they are of a slightly more mellow nature and are rather more in-
clined to break up more quickly, and also into’ more sizes, smaller sizes in fact, and
thus there would be a tendency towards them being conveyed lower down the milling
system before being converted into flour. This, of course, means that the larger per-
centage would be graded as second patents. To my mind, it appears as if the Indian
Head wheats were grown under the better natural conditions and in quite different soil.

‘In the simple matter of flour yield, however, the Ottawg wheats are undoubtedly
first, but, as I may be permitted to remark, mere flour yield is not the sole considera-

wheats. What we require first of all is

for the purifiers, I still pin my faith to

is, yield and colour follow as a natural consequence. When -
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go straight to the reduction rolls, and are immediately reduced to flour, whereas when-
ever there is the slightest mellowness—or weakness I may call it—the flour does not
get to the sack quite so quickly. Strictly, however, it is a question of strength, pure
and simple, and I have endeavoured to point out my conclusions on that head par-
ticularly, Whichever wheat is strongest will get to the flour sack quickest. Patent
flour is made where the strength is supposed to be, and when buying strong wheat, mil-
lers look to the points I have enumerated.

‘I have also compared the eight samples with others on the London Corn Exchange
at the present time (May 21). I have been at the trouble to work them side by side
in the examination just given, and I find that for strength (the ruling characteristic)
Nos. 1, 3 and 4 would sell off Mark Lane stands at 34s. 3d. per 496 pounds; No. 2, 84s.;
Nos. 5 and 7 at 33s. 9d., and Nos. 6 and 8 at 33s. 6d. A comparison with Canadian
shippers’ figures may be interesting. This will be best made by those more intimately
interested. -

~ “In order to put my meaning in concise form I append a small table of the vari-
ous constituents compared with what I find already on the English Exchange,

Corour MARES.

NUMBERS. . .
English Sample. M"I‘,’;]ig‘}m 'Mﬁ‘[’:ﬁ:m
1. | 2 ‘ 3. |4 [5 e |7 ]es
1 8. d.
10 9 |« 10 10 9 10 9 10 9 34 3 10
STRENGTIT,
10 9 10 10 9 8 8 8 9 | - 10
APPEARANCE.
10 10 10 10 8 8 8 8 8 o 10
R - MiLunG STRUCIURE.
10 10 10 10 9 9 8 9 9 e 10

¢In conclusion, I should just like to add that not nearly enough of the first quality
reaches our principal markets. This may of course arise from the fact that most of
it is milled in Canada. Our regular samples do not on the whole reach up to the
maximum, but may be said to be a shade better than what I found when I mixed
several together. It would also be to the general advantage if the grades were kept
more distinet and a stricter line drawn between the best No. 1 sorts and No. 1 ordinary.
The best is always welcome, will always fetch the highest price, while mixing of any
kind whatsoever spoils them for one or other of the points I have just enumerated.

(Signed ¢ WiLniam HALLIweLL.

Mr. Halliwell says that samples Nos. 1 to 4, inclusive, that is Red Fife, Preston,
Stanley and Percy, grown at Indian Head, are almost equal, ‘ There being a just per-
ceptible difference, but not enough, I should say, fo make a difference in the general
gelling price on our Englich markets” The four samples of the same wheats grown at
Ottawa he ranks somewhat lower in value, but says that their general excellence is much
better than one would expect from their outside appearance alone. In no case, how-.
ever, would the latter numbers be sold at the price of those numbered 1 to 4. He puts
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these Ottawa grown samples in the following order of merit:—*6” Preston, ‘5’ Percy,
‘87 Stanley, ‘7’ Red Fife.

Further on in his report he seems to reach a slightly different conclusion and alters
the relative position of these numbers, when he comes to speak of the price they would
bring that day on the London market. He says: ‘I have also compared the eight
samples with others on the London Corn Exchange, May 21. I have been at the trouble
to work them side by side in the examination, and I find that for strength (the ruling
characteristic) Nos. “1,” Percy, “3,” Red Fife, and “4,” Stanley, would sell at Mark
Lane at 34s. 3d. per 496 pounds; No. “97 at 84s.; NOS. “5” Percy, and “7,” Red
Fife, at 83s. 9d., and Nos. “6,” Preston, and “8,” Stanley, at 83s. 6d.

The results of these tests and criticisms show that the two cross-bred wheats, Percy
and Stanley from Indian Head are, in the opinion of Mr. Halliwell, in every respect
equal to Red Fife, taking into account colour, strength, appearance and milling struc-
ture. The Preston stands equal to Red Fife in appearance and milling structure, but
falls slightly below in point of strength. In the first part of his report Mr. Halliwell
speaks of this as a ‘just perceptible difference, not enough, I should say, to make a
difference in the general selling price on our English markets” But when dealing with
the actual values of the samples on the London Corn Exchange, Percy, Stanley and
Red Fife are given as being worth 34s. 3d. for 496 pounds, and Preston as worth 34s,,
which is equivalent to a difference in value of § of one cent per bushel.

Again, in his valuation of the samples grown at Ottawa, he puts the Percy and
Red Fife first, instead of putting the Preston first, as in the early part of his report,
placing these at 1} cents a bushel less in value, and Preston and Stanley at 2} cents
less per bushel in value than the same wheats grown in the North-west. These esti-
mates of the relative value of these wheats in the London market, coming from so
high an authority and a man of so much experience, are, no doubt in every way worthy
of confidence. The differences, however, in actual value are less than one would sup-
pose, judging from the relative prices of eastern and western wheats in this ccuntry.

ANALYSES OF WHEATS BY THE CHEMIST OF THE EXPERIMENTAL FARMS.
The analyses made of .the eight wheats referred to, by Mxr. F. T. Shutt, Chemist of

the Dominion Experimental Farms, were reported on as follows:—

¢ CENTRAL EXPERIMENTAL FARM,
OrTAwa, May 2, 1903.

‘Report on Wheats—Percy, Preston, Red Fife, and Stanley—Grown on the Ex-

perimental Farm, Indian Head, N.-W.T., and the Central Experimental Farm, Ottawa,
1902.

=

=R p )
= ) 1]
a% §§ 3 g g GLUTEN.
: . 2 ‘s 5 =
PRS- S R ol FRE RENE-RIENE § SR
= B4 oy
5 &) 3 8 2 & | Wet. | Dry.
=z E | B S| < 5 o]
: . Lbs. | Grams.
1|Percy ... ... Indian Head..... 62 2'828| 11°50{ 12°650| 2°26] 1'79; 1°'47| 70°48] 38-10! 1478
2Prest0p ..... " e 631 3'022) 11-48| 11°63] 225 1-85| 1+68| 71-11| 31°68] 12:34
8iRed Fife ... W eeees 62 3'164) 11-44; 12°44| 2:48] 1:86] 1-36} 70" 42| 34'68| 13°43
4(3tanley . " e 62 3:019| 11-08| 12°41| 2°42| 1'88| 1-44! 70°77| 37°48{ 14°18
b|Percy .. .... Ottawa .. ....... 62 3-551| 1205 13°66{ 2-14| 2-09| 1°91f 68-25! 41°59| 1664
SPrestop.... RN 63 3:680| 12'22) 12'22] 2°46] 1°'83] 1-88| 69°39| 35°93| 14:26
7\Red Fife .. [ 61 3°302( 12-79) 12-41] 2'43] 2'02{ 1°84| 68'51) 34°85| 13'65
8/Stanley ... M eeeervenns 62 3-551( 12-23( 12°34| 2°44] 2°08] 1-71} 69-20] 33-95| 14°22
16—23 '
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¢ These wheats have been submitted to a careful chemical analysis, which included
a determination of all the important constituents. The results are given in the ac-
companying table, which also presents certain data of a physical character, usually
taken into consideration in determining the relative values of wheats. -

¢In certain important features, well marked differences are to be obsetved between
the wheats grown at Indian Head and Ottawa. These may be briefly alluded to as
follows :— t ' '

¢ Moisture: Invariably, the Indian Head wheats have the smaller water-content,
Their average is 11'37 per cent, while that of the Ottawa grown samples is 12740
per cent. ‘

¢ Albuminoids: As the analyses stand, two varieties—Percy and Preston—as grown
at Ottawa, show a somewhat higher proportion of albuminoids than the same wheats
grown at Indian Head; in the case of the other two, Red Fife and Stanley—the per-
centages of this constituent, as obtained from the Ottawa grown samples, do not
materially differ from those of Indian Head. The average obtained from the four
varieties at Indisn Head is 12°24 per cent, and of the same wheats, grown at Ottawa, is
12°64 per cent. ‘

‘Tt has already been remarked that the Ottawa grown wheats contain the larger
percentage of moisture; it is, therefore, evident that calculated to a water-free basis,
they would all show a higher percentage of albuminoids than those from Indian Head.

“ Gluten—Wet and Dry: Though intimately allied to the albuminoids present
these results being obtained by mechanical means, do not furnish as accurate a guide
to the nutritive values of the wheats as those obtained by chemical analysis. It is of
interest and importance, however, to note that they follow closely the albuminoid con-
tent, and thus furnish corroborative data as to the greater value, both from the milling
and nutritive standpoint, of the Ottawa grown wheats. The analyses are as follows:—

¢ Ottawa Samples: Wet gluten, 36'45 per cent; dry gluten, 14'67 per cent.

‘Indian Head Samples: Wet gluten, 8548 per cent; dry gluten, 13°68 per cent.*

¢ The foregoing results as to albuminoids and gluten are not such as we should have
predicted. Our own investigations in the past have almost invariably indicated that
wheats grown in the North-west are richer in this respect than the same varieties
grown in Ontario or the eastern provinces, and our results in this matter have received
corroboration from those of Professor Richardson, late of the Division of Chemistry,
Department of Agriculture, Washington, D.C., U.S., who some years ago made a very
thorough investigation into the character of wheats as grown in the several States of
the Union, and who was successful in showing that environment—soil, climate, and
cultivation—had a great effect upon the composition of wheats. Wheat, of all the
cercals, is the most susceptible to the influences of environment, and consequently we
may well suppose as a result of an unfavourable season a wheat decidedly inferior to
that usually obtained in the locality. These considerations lead the writer to conclude
that the present data are somewhat abnormal, and are not to be interpreted as indicat-
ing that the environment as at Ottawa is invariably more favourable to a high protein-
content than that of the North-west. The probability is that the seasonal or climatie
influences last autumn at Indian Head, and probably other parts of the North-west,
were not so favourable to the maturation of the grain as usual.4

¢0il or Fat: The data showing the percentage of this constituent do not call for
any special or detailed comment. The average for the Indian Head samples is 2'35
per cent; that for the Ottawa samples, 2°87 per cent.

*In comparing these gluten data with those obtained by the miller, the former will invaria-
bly be found higher, since they have been obtained upon the whole wheat meal, and conse-
quently contain the elements of the bran and shorts absent in the flour.

+ In discussing these conclusions with an experienced grain buyer and miller, I am informed
that the wheat of last year’s crop from certain districts of the North-west is somewhat inferior
in quality to that usually produced, and that this may be attributed to a check in the ripen-
ing of the wheat, which occurred a few weeks before harvesting, due to low temperatures ; in
some parts the freezing point was almost reached. )
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‘Crude Fibre: This constituent practically represents the bran elements, - The
Ottawa grown-wheats show a somewhat higher proportion, but the difference is slight.
The averages are: Indian Head, 1'84 per cent; Ottawa, 2'01 per cent.

¢ Ash: " As regards mineral matter, the Ottawa grown wheats show slightly higher
percentages than those from Indian Head. The average for the former is 183 per
cent; for the latter, 1'49 per cent. This may be an additional indication of the more
complete ripeness of the Ottawa grown samples. :

¢In making a comparison between the varieties, judging of excellence chiefly from
the albuminoids and gluten content, it is first to be noted that all these wheats are of
the same general character, in many particulars almost identical, and would be de-
signated as of first class quality. The amount and character of the gluten indicate
clearly thieir high -value for bread making purposes. There are, however, certain
differences, and if placed in order of merit, Wheat No. 5, Percy, Ottawa, would stand
first, with the same wheat grown at Indian Head (No. 1) a close second. Of the other
three wheats, those grown at Indian Head, the order would probably be Red Fife and
Stanley, equal, followed closely by Preston. In the Ottawa grown samples these
three wheats show extremely small differences—the albuminoid data slighly favouring
the Red Fife, while the dry gluten content similarly favour the Preston and Stanley.

(Sgd.) ¢ Fraxxk T. SuurT,
‘ Chemist, Dominion Experimental Farms.

FURTHER MILLING TESTS AND ANALYSES.

A second lot of samples was sent to Mr. Julicher, of Minneapolis, numbering six
in all, two of White Fife, one of which was from Ottawa and one from Indian Head;
one of Early Riga grown at Indian Head, this being the very early ripening wheat
to which T have already referred, a cross of Onega with Gehun, another was a
sample of Laurel from Ottawa, a cross between Red Fife and Gehun, and two samples of
Goose wheat, one from Ottawa and one from Indian Head. The Laurel was sent be-
cause it had given an average yield of 83 pounds per acre in excess of Preston on a
four years’ test, and 2 bushels 16 pounds per acre more than Red Fife.

Mr. Julicher’s report on this second lot of samples is as follows:—

MrINxEAPOLIS, Minn., April 6, 1903.

DovaH. GLUTEN.
. T . Action .
Quality. in Density. | Colour. |Quantity.| Quality.
Washing. o
. p.c.

No. 9(White Fife, Ottawa) ..... Creamy white.|Excellent. Excellent.iWhite.... 11'8 101
n 12 2Wh1te Fife, Iudian Head) .{Creamy ..... Good..... Good. . ... Creany .. 11°1 100
w 14 (Early nga, Ottawa) . Creamy white.[Excellent. {(Excellent. |White.... 14°2 101
w 11 (Laurel, Ottawa)...... Creamy white.|Good..... Good. .... White. ... 111 100
w 10 tGoose, Ottawa) .... .. Dark ile...|Dark..... 114 90
w 13 (Goose, Indian Head). ..Yellow... 12°8 95

The samples marked 9 (White Fife, Ottawa) and 14, (Early Riga) are of excellent quality ;
Nos. 11 (Laurel, Ottawa) and 12 (White Fife,Indian Head) are of good quality; but Nos. 10
(Goose, from Ottawa) and 13 (Goosa from Indian Head) are of very poor quality for milling and
bread making; of these two I would favour No0s.13 (the Indian Head sample).

In. this exarination, Mr. Julicher puts the Early Riga in point of quality, higher
than either of the samples of Red Fife, except that he makes the dough creamy white
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instead of white. He says it is excellent in the dough, excellent in the density of the
gluten, white in colour of gluten, 101 in quality of gluten, and 142 per cent in quan-
tity. This gives it about 20 per cent more gluten than the sample of Red Fife from
Indian Head. Here then we have a wheat which is eight and a half days éarlier and
higher in quality than Red Fife. It is possible that the season of 1902 may have been
specially favourable to the Early Riga, but it is scarcely possible that any difference
in season favourable to the production of a high proportion of gluten in the Early
. Riga would at the same time be unfavourable to the gluten content of Red Fife. This
result as to the quality in Early Riga is most encouraging, and a gain of eight and a
half days in ripening is of the greatest importance, as it may permit of the extension
of the area for successful wheat grawing a considerable distance northward.

A sample of the Early Riga wheat was also sent to Mr. F. T. Shutt, Chemist Dom-
inion Experimental Farms, for analysis, on which he reports as follows:

¢ CreNTRAL EXPERIMENTAL FARM,
¢Orrawa, May 14, 1903.

¢ Report on Early Riga wheat, grown at Experimental Farm, Indian Head, N.W.T,,
1902.

~

\

¢ Analysis.

MOIStUIE. . vv v ve et bt ee we ee ae e ee e ew es o e 11709

Albuminoids. . v vv vr ve ve ce ie e e e e ee ee e .. 13772
Crude fibre.. .. v v oe vt te i it e e e e e e ee o 1700

Carbo-hyd;'zzttés...“.. 4 (]

100°00
¢ Physical Dala.

Weight perbushel.. .. oo vv vv vv vt vt tiin e ot o 64 1bs.
Weight of 100 kernels.. .. .. .. .. .. .o vv vu .. .. 2'438 grams,
Wet gluten.. .. .. . cv v v v vr v e v oe .. M0T
Drygluten.. .. .. vv ve v v v vt ve ve vu ve oo 1670

¢ Comparing these results with those of the eight samples reported on May 2, 1903,
it will be noted:

¢1. That as regards moisture-content this wheat is very similar te those from
Indian Head already examined. Their average was 11'37 per cent as against 11'09 per
cent’in the present instance. .

¢9, That in albuminoids this wheat is slightly superior to the best of the series
previously reported on, viz., the Percy. The figutes are as follows:—

Early Riga (NW.TD) .. 0 o o 05 v v e v e o 1872
Percy (Ottawa).. .. o0 cv ve cv v ve ee e e e e e .. .. 1336
Perey (NW.T.).. .. o0 oo vt it it it e v e e e o . 12780

¢ As might be expected, the data for the wet and dry gluten are similarly higher
than those of the Percy.
. Wet Gluten, Dry Gluten.
Early Riga (NNW.T.).. o0 o0 vv oo ve vn we .. 4407 1670

Percy (Ottawa).. .. oo oo o on os oo »e .. 41759 1664
Percy (NNW.T) .0 vv v ae ee ve ou a0 0o en o 3810 1478
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¢Not only is the gluten satisfactory as to quantity, but also as to quality. In
noting the character of the wet gluten, it was found to be slightly creamy in colour,
firm, elastic, and of uniform texture—denoting a ¢strong’ flour and one eminently
suitable for bread making purposes,
¢FraNk T. SauTT,
* Chemist, Dominion Hzperimental Farms.’

Mr. Shutt does not find in the chemical analysis quite as large a difference in the
proportion of gluten in the Early Riga, when compared with the Percy, as Mr.
Julicher gives, but the difference is only a fraction of one per cent. It should be
noticed here that Mr. Shutt in each instance has analysed the whole wheat finely
ground whereas Mr. Julicher’s examinations were of the flour only.

DEDUCTIONS FROM ANALYSES OF WHEATS.

From the facts submitted, it seewns clear that the eight samples first sent to these
experts, of Red Fife, Preston, Percy and Stanley, whether grown at Indian Head or
Ottawa, are all good wheats for milling and for bread. Mzr. Julicher puts the two Red
Fife samples first, very closely followed by Stanley, which is a twin wheat with Pres-
ton, and contains a higher percentage of gluten than either of the Red Fife samples.
Preston stands equal to Red Fife in proportion of gluten, but drops below it a little in
point of colour of the dough, the Ottawa sample of Preston standing a little higher in
that respect than that from Indian Head in Mr. Julicher’s report.

From the chemical analyses of these samples, Mr. Shutt puts Percy first in point
of merit. It is shown to be richest in gluten, which accords also with Mr. Julicher’s
statement, whilst Mr. Halliwell puts it as just equal with Red Fife. Between Preston
and Red Fife, while the Red Fife is graded as higher in quality, the difference is small
and the advantage the Preston has of ripening on a average fully four days earlier
may possibly make up for any slight difference in the grade. Its earlier ripening
habit is a great inducement to the farmer to put -this variety in as part of his crop,
provided he can get about the same price for it. A difference of two-thirds of a cent
per bushel, the actual difference in value on the English market, according to Mr.
Halliwell, would not weigh with the farmer to any appreciable extent.

If a settler has a large acreage of wheat and has dnly limited help he must begin
cutting part of the crop before it is quite ready or his wheat will shell badly before he
reaches the end of his harvesting. The part of the crop which is cut first will shrivel
more or less, which involves a loss in weight and sometimes in, grade, to which must
be added such loss as may arise from shelling. If by having a portion of the crop of
an earlier sort, these difficulties can be overcome and there will be a large gain in the
quality and character of tk;e wheat grown.

With reference to the high quality and early maturing habit of the Early Riga
wheat, the information presented is most encouraging. If this wheat on further trial
maintains its earliness, quality and productiveness, its general introduction may largely
influence the future of wheat-growing in Canada. The outlook is most
and the result a triumph of the skill of the hybridizer.

The few varieties here referred to constitute only a small proportion of the new
sorts which have been produced. There are on hand many others of more or less
promise which have been several years under trial. These with a considerable number
of varieties of more recent production demand more care and attention than it has been
possible for the Director to give them.

In view of the great importance of this branch of the work at the experimental
farms, and to provide for its continuance in a larger way, the Minister of Agriculture

encouraging,
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has authorized the formation of a special division of cereal breeding and experimenta-
tion, in charge of an officer known as the experimentalist, who will devote his whole
time to it. The first report of the experimentalist will be found in this Annual Report
of the Experimental Farms.

SPECIAL EXPERIMENTS WITH FERTILIZERS.

In the annual report of the experimental farms for 1898, dotails were given on
pages 8 to 24 of the results of a series -of tests which were carried on during the pre-
vious five or six years with the object of gaining information regarding the cffects
which follow the application of certain fertilizers and combinations of fertilizers on the
more 1mportant farm crops. The particulars there given covered the results of six
years’ experience with crops of wheat and Indian corn, and five years’ experience with
crops of oats, barley, turnips and mangels. The results of similar tests conducted for
three years with carrots and one year with sugar beets were also given..

These experiments have been continued, and a summary of the results obtained has
been given each year, taking the average yleld of crops from the beginning, adding the
results for the current year, and then giving the average yicld for the full time. These
tests were undertaken on virgin soil, on a piece of land which was cleared for the pur-
pose. For particulars regarding the clearing and preparing of the land for crop in
1887-88 and its subsequent treatment the reader is referred to the earlier issues of this
report.

OBJECT IN VIEW IN CONDUCTING THESE EXPERIMENTS.

In estabhshmg and conducting this series of experiments,.the object in view has
been to gain information as to the effects produced by certain fertilizers and combina-
tions of fertilizers on particular crops. They were never intended to serve as model test
plots such as farmers could copy with advantage in their general practice. On the con-
trary, to gain the information desired, it has been found necessary to use some fer-
tilizers in unusual quantities, and in other instances to more or less exhaust the soil by
& succession of crops of the same sort, practices which in ordinary farming would be
extravagant or detrimental. From this long conducted series of tests much useful
information has been gained, which appeals to the mind with greater force as experience
accumulates from year to year. ) ‘

VALUABLE INFORMATION GAINED.

These trials have shown that barn-yard manure can be most economically used in
the fresh or unrotted condition; that fresh manure is equal, ton for ton, in crop-produec-
ing power to rotted rhanure, which, other experiments have shown, loses during the
process of rotting about 60 per cent of its weight. In view of the vast importance of
malking the best possible use of barn-yard manure, it is difficult to estimate the value of
this one item of information.

When these experiments were planned, the opinion was very generally held that
untreated mineral phosphate, if very finely ground, was a valuable fertilizer, which
gradually gave up its phosphoric acid for the promotion of plant growth, Ten years’
experience has shown that mineral phosphate, untreated, is.of no value as a fertilizer.

The use of sulphate of iron, which at the time these tests were begun, was highly
recommended, as a means of producing increased crops, has also been proven to te
almost useless for this purpose.

Common salt, which has long had a reputation with many farmers for its value as
a fertilizer for barley, while others disbelieved in its efficacy, has been shown to be a
most valuable agent for producing an increased crop of that grain, while it is of much
less use when applied to crops of spring wheat or oats. Land plaster or gypsum has
elso proven to be of some value as a fertilizer for barley, while of very little sexvice for



REPORT OF THE DIRECTOR - 26
SESSIONAL PAPER No. 16

wheat or oats. Some light has also been thrown on the relative usefulness of single and
combined fertilizers,

CHANGES MADE IN. THE EXPERIMENTS.

After ten years’ experience had demonstrated that finely-ground, untreated mineral
phosphate was of no value as a fertilizer, its use was discontinued in 1898. Prior to this
it had been used in each set of plots in Nos. 4, 5, 6, 7 and 8, in all the different
series of plats, except.lng roots. 'In 1898 and 1899, snmlar welghts of ‘the Thomas’
PhOSPhaie were used in place of the mineral phosphate, excepting in plot 6 in each
series. In this plot the Thomas’ phosphate was used in 1898 only.

After constant cropping for ten or eleven years, it was found that the soil on those
plots to which no barn-yard manure had been applied was much depleted of humus, and
hence its power of holding moisture had been lessened, and the conditions for plant
growth, apart from the question of plant food, had on this account become less
favourable. In 1899 the experiments were modified and an effort made to restore some
proportion of the humus and at the same time gain further information as to the value
of clover as a collector of plant food. In the spring of that year ten pounds of red
clover seed per acre was sown with the grain on all the plots of wheat, barley and oats.
The clover seed germinated well, and after the grain was cut the young clover plants
made rapid growth, and by the middle of October there was a thick mat of foliage
varying in height and density on the different plots, which was ploughed under. The
growing of carrofs and potatoes on one-half of the cereal plots has been discontinued
since 1898, and each plot of the wheat, barley and oats has oceupied the full tenth of
an acre.

In 1900, 1901, 1902 and 1903 clover was again sown on all the grain plots, and was
ploughed under in Oetober. In 1900 and 1901 a good growth of clover was obtained,
but in 1902 a severe frost in the spring destroyed a large proportion of the young plants
so that the crop available for ploughing under in the autumn was very light. In 1903
the crop of clover ploughed under in the autumn was fairly good.

APPLICATION OF FERTILIZERS DISCONTINUED.

Another direction in twhich information was sought was in reference to the length
of time which a liberal application of barn-yard manure would continue to affect, subse-
quent crops, and in 1899 on plots 1, 2 and 6 the barn-yard manure, which had been
used for ten or eleven years in succession, was dlscontmued The phosphate fertilizer
was also omitted on plot 6 in each series.

In 1900 all the fertilizers on all the plots wére discontinued, and since then the
same crops have been grown on all these plots from year to year without fertilizers,
sowing clover with the grain each season. In this way some information hag been
gained as to the value of clover as a collector of plant food, and also as to the un-

exhausted values of the different fertilizers which: have been used on these plots since
the expemments were begun,

SPECIAL TREATMENT OF PLOTS OF INDIAN CORN AND ROOTS.

As it was not practicable to sow clover with the Indian corn and root crops, the
sowmg of these latter crops was discontinued in the spring of 1900 and clover sown
in their place in the proportion of 12 pounds per acre. The clover on these plots made
strong growth, so strong as to necessitate twice cutting during the season, the cut clover
being left on the ground in each case to decay and add to the fertility of the soil.
The clover was left over for further growth in the spring of 1901, and ploughed under
for the roots about May 10, and for corn about the middle of that month. Then roots
and Indian corn were again sown. In 1902 crops of*Indian corn and roots were
grown on these plots, but in 1903 the land was again devoted to clover.
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WHEAT PLOTS.

The seed sown on each of these plots from the beginning has been in the propor-
tion of 1% bushels per acre, excepting in 1894; and the varieties used were as follows:—
In 1888-89-90 and 1891, White Russian, and in 1892-8, Campbell’s White Chaff. In
1894, the Rio Grande wheat was used, when, owing to lack of germinating power in the
sced, a larger quantity was required. Irom 1895 to 1903 inclusive Red Fife wheat
was used in the usual quantity of 13 bushels per acre. In 1903, the Red Fife was

sown April 22, and was ripe August 20. - :

EXPERIMENTS WITH FERTILIZERS ON PLOTS OF WHEAT ¢yt ACRE EACH.

Averace YIELD (16TH SEASON, 1903,) AVERAGE YIELD
FOR VARIETY FOR
FirreeN YEARS. | RED FIrFE. SIXTEEN Y EARS.

Tertilizers applied each year from 1888 to
1898 or 1899. No fertilizers used since. .
Clover sown in 1899 and each year since] Yield Yield Yield Yield | Yield Yield
with the\ grain and ploughed under in of of of of of . of
the autumn. Grain. | Straw. | Grain. | Straw. | Grain. | Straw.

Per acre. |Per acre| Per acre. (Per acve| Peracre. {Per acre

| No. of Plot.

Bush, los,| Lbs. |Bush. lbs.] Lbs. |Bush. lbs.| Lbas.

1|Barn-yard manure (mixed horse and cow
manure) well rotted, 12 tons per acre in
1888; 15 tons per acre each year after to
18981 gu:slusiv:‘.1 No manure has been
applied sincethen........ . ...... ... 22 22 4,063 | 22 40 3,560 | 22

Barn?ya.rd manure (mixed horse and cow 4 ! By 4,02
manure) fresh, 12 tons per acre in 1888;
15 tons per acre each year after to 1898
inclusive. No manure has been applied .

[ -]

BINCe then ...uvv veve vors sevrnadeceas 22 445 4,083 | 21 10 3,600 | 22 3813 4,053
3|Unmanured from the beginning........... 11 26 1,957 | 14 30 | 2,300 | 11 ; ,
4 Mix;eral phosphate,untreated, finely ground, 3Tes| 1,078

500 Ibs. per acre, used each year from 1888
to 1897 inclusive. In 1898 and 1899 a
similar weight of the Thomas’ Phosphate
was usgd. o fertilizers have been applied 1 8
sincethen.....ccocvveviviveneinn. veues 15 2,094 | 15 20 300 | 12
Mineral phosphate, untreated,finely ground, ’ % 4 2107
500 lbs. nitrate of soda, 200 bs. per acre
used each year from 1888 to 1897 inclusive.
Tn 1898 and 1899, 500 lbs. of the Thomas’
phosphate was used in place of the mineral
phosdp}!a.te. No fertilizers have been ap-
plied since then.......occveiviieiene 12 43 2824 16 50 | 2,000 | 12 B8y 2,778
6|Barn-yard manure, partly rotted and ac- !
tively fermenting, six tons per acre;
mineral phosphate, untreated, finely|
ground, 500 1bs, per acre, composted_to-
ﬁether, intimately mixed and allowed to
eat for several days before using, applied
each year from 1888 to 1897 inclusive. In
1898, 500 1bs. of Thomas’ phosphate was
&ge(fl in place h?a,f t},;e minell-a.ldp ospl;}:lne. ’
o fertilizers havebeenapplied since then.| 19 28 3,354 | 17 50 2,755 | 19 2244
7/ Mineral phosphate, untreated,finely ground, % . ! | 331
500 1bs.; nitrate of soda, 200 lbs.; wood
ashes, unleached, 1,000 Ibs. per acre, used
each year from 1888 to 1897 inclusive. In
1898 and 1899, 500 lbs., of the Thomas’
phosphate was used in place of the mineral
phosphate. No fertilizers have been ap- )
plied 8ince then.....ceeveeenaencnnss « 13 207 28361 18 10 | 2170] 13 385l 2,607

(=]
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EXPERIMENTS WITH FERTILIZERS ON PLOTS OF WHEAT ¢;t8 ACRE EACH—Concluded.

AVvERAGE YLD [16TH SEASON, 1903.] AVERAGE YIELD
¥YOR VARIETY, FOR
FirrEEN YEARS. Rep Free SrxTeeN YEARS.

Fertilizers applied each year from 1888 to|—
1898 or 1899, No fertilizers used since.

Clover sown in 1899 and each year since| Vield | Yield Yield | Vield Yield | Yield
with the grain and ploughed under in the of of of of of of

autumn. Grain. | Straw. | OGrain. | Straw.| Grain. | Steaw.

Per acre. {Per acre{ Per acre. |Per acre| Per acre. |Per acre

No. of Plot.

Bush, Ibe.] Lbs. {Bush. lbs.| Lbs. [Bush. lbs.| Lba.

8] Mineral phosphate,untreated, finely ground,
500 lbs. wood ashes, unleached, 1,500 lbs.
per acre, used each year from 1888 to 1897
inclusive. In 1898 and 1899, 500 lbs. of
the Thomas’ phosphate was used in place
of the mineral phosphate. No fertilizers
have been applied since then ... . .... 11 233 2,195 14 25 2,560 § 11 348! 2,218
9| Mineral superphosphate, No. 1, 500 lbs. per|
acre, used each year from 1888 to 1899 in-
clusive. No fertilizers have been applied
gince then...... e bt erenternns 12 933 196s| 14 85 | 2,305 12 2213 1986
Mineral superphosphate, No. 1, 850 lbs.;
nitrate of soda, 200 1bs. rer acre, used each
year from 1888 to 1899 inclusive. No
fertilizers have been applied since then..| 13 8} 2951 | 16 1B 2,985 | 13 274 2,953
11{Mineral superphosphate, No. 1, 350 lbs.;
nitrate of soda, 200 1bs. ; wood ashes, un-
leaehedéél, 500 Ibs. per acre, used each year

I

>

from 1888 t0 1897 inclusive. No fertilizers| -

have been applied since then...... . .... 14 25 2909 | 14 20 2,765 | 14 24?} 2,900
12| Unwanured from the beginning........... 10 2541 1,940 1 12 10 1,985 | 10 81i§| 1,943
13{Bone, finely ground, 600 Ibs. per acre, nsed

each year from 1888 to 1899 inclusive. No| :

fertilizers have been applied since then..] 12 338&4] 2,056 | 14 b5 2,805 | 12 427 2,103
14|Bone, finely ground, 500 lbs. ; wood ashes
unleached, 1,500 lbs. fer acre ; used each
ear from 1888 to 1899 inclusive. No ’

erbilizers havetbeen applied since then..! 15 20 2,648 | 17 10 3,180 { 15 261§ 2,681
15\ Nitrate of :03a, 230 lbe. per acre, used each

year from 1888 to 1899 -inclusive. No| - °

fertilizers have been applied since then..| 14 1 2462 17 4 3010 14 15 2,496
16|Muriate of potash, 150 lbs. per acre, used
each year from 1888 fo 1899 inclusive. No
fertilizers have been applied since then..| 15 4481 2,240 ] 16 385 2,095 | 15 433§ 2282
T|Sulphate of ammonis, 300 1bs. per acre, uged .

each year from 1888 to 1899 inclusive, No

fertilizers have been applied since then..{ 13 574 2,403 | 14 10 2,870 | 13 3 2,432

5

18!Sulphate of iron, 60 1bs, per acre, used each
¥entl:l' fron;] 188%) - 18951) gleluSiV&h No 12 514 007 | 12 45 2,207 | 12 503§ 2,019
ertilizers have been applied since then., 5l 2, 2 (1 s
Common salt (Sodium eblporide), 300 1bs, per . ’
acre, used each year from 1888 to 1899 in-
clugive. No fertilizers have beenapplied :
since then ................ e e 13 Bi&| 1,640} 12 50 2,069 | 13 474 1,667
20| Land plaster or gypsum {Calcium sulphate),
300 Ibs. per acre, psed each year from 1888,
to 1189?iinclusivl_ta. No fertilizers have been 12 sogl 1 1.989
applied since then... . .... ... ... 9771 13 45 2,173 | 12 )
21 Mineral sugerphosphats, No. 2,600 lba. per . st
acre, used each year from 1889 to 1899 in-
clusive, No fertilizers have been used

B10CE BheD o\ . aaeuernnsennnseannsnninss 13 104 1,99 | 14 46 | 2,208 | 13 164 1,954

1

=




‘BARLEY PLOTS.

The quantity of seed sown per acre on the barley plots was 2 bushels in 1889, 1890
and 1891, 13 bushels in 1892 and 1893, and 2 bushels from 1894 to 1903, inclusive. Two-
rowed barley has been used for seed throughout until 1902, when Mensury, a six-rowed
sort was tried. The varieties used were as follows: 1889, 1890 and 1891, Saale; 1892,
Goldthorpe; 1893, Duck:-bill; and in 1894, 1895, 1896, 1897, 1898, 1899, 1900 and 1901,

Canadian Thorpe, a selected form of the Duck-bill.
gown. In 1903 it was sown April 22, and was harvested on July 28.

EXPERIMENTAL FARMSB

3-4 EDWARD Vil, A. 1904

In 1902 and 1903 Mensury was

EXPERIMENTS WITH FERTILIZERS ON PLOTS OF BARLEY, y,ru ACRE EACH.

Fertilizers applied each year from 1889 to

AVERAGE YIELD
FOR
FoURTEEN YEARS.

15Ta Season, 1903.
V ARIETY, .
MENSURY.

AVERAGE YIELD
FOR
FirrEEN YEARS.

1898 or 1899. No fertilizers used since.
Clover sown in 1899 and each year since
with the grain and ploughed under in the
autumn.

| No. of Plot.

Yield
of
Grain.

Yield
of

Straw,

Yield
of
" Grain.

Yield
of
Straw,

Yield
of
Grain.

Yield
of
Straw.

Per acre.

Per acre

Per acre.

Per acre

Per acre.

Per acre

1/Barn-yard manure, well rotted, 15 tons per
acre each year to 1898, inclusive. No
manure has been applied since then......
9| Barn-yard manure, fresh, 15 tons_per acre,
each year to 1898, inclusive, No manure
has been applied since then....... ....
Unmanured from the beginning..... ......
Mineral phosphate,untreated, finely ground,
500 Ibs. per acre, used each. year from
1888 to 1897, inclusive. In 1898 and 1899
& similar weight of the Thomas’ phosphate
was used, no fertilizers have been applied
sincethen........coovvvvnvs 0 L
Mineral phosphate,untreated, finely ground,
500 1bs., nitrate of soda, 200 Ibs. per acre,
used each year from 1888 to 1897, in-
clusive. In 1898 and 1899 500 lbs. of the
Thomas’ phosphate was used in place of
the mineral phosphate. No fertilizers
have been applied since then...... e
6/Barn-yard manure, partly rotted and ac-
tively fermenting, 6 tons per acre:
mineral phosphate, untreated, finely
ground, 500 1bs, per acre composted to-
ether, intimately mixed and allowed to
geat for several days before using, applied
each year from 1888 to 1897, inclusive, In
1898 500 1bs. of the Thomas’ phosphate
was used in place of the mineral phos-
phate. No fertilizers have been applied
since then . .. .. ........ e
7|Mineral phosphate,untreated, finely ground,
500 1bs., nitrate of soda, 200 lbs.; wood
ashes, unleached, 1,000 lbs. peracre, used
each year from 1883 to 1897, inclusive.
In 1898 and 1899, 500 lbs. of the Thomas’
phosphate was used in place of the min-

w0

e

3% 5&

\
35 87
13 437

15 124¢

20 474

28 1514

eral phosphate. No fertilizers have been
applied simcethen (... eoee seceerrana.

25 464

Bush. 1bs.

Lbs.

3,086

3,263

1,543

1,605

2,220

2,403

41 22

37 9

25 10

24 18

31 I

2,380

0 2%

Bush. 1bs.

Lbs.

2,695

2,975

1,454

1,679

2,214

2,208~

35 257,

35 14
14 28}

15 446

21 10

28 %2

2,335

2 1213

Bush. lbs.

Lbs.

2,219

- 2,396

2,317
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EXPERIMENTS WITH FERTILIZERS ON PLOTS OF BARLEY # ACRE EACH—Concluded.

Fert{lizers applied each year, from 1889 to ‘

AvERAGE YIELD
FOR
FOURTEEN YEARS.

15TH SrASON, 1903,
‘VARIETY,
MENSURY.

AVERAGE YIELD
FOR
FreTeEN YEARS.

1898 or 1899. No fertilizers used since.
Clover sown in 1899 and each year since

with the grain and ploughed under in the
autumn.

| No. of plot.

Yield
of

Grain.

Yield | Yield
of of
Straw. | Grain.

Yield
of
Straw.

Yield
of
Grain.

Yield
of
Straw.

Per acre.

Per acre] Per acre.

Per acre

Per acre. |Per acre

8{Mineral phosphate, untreated,finely ground,
500 1bs., wood ashes, unleached, 1,500 lbs.
per acre, used each year from 1888 t01897,
meclusive, In 1898 and 1899, 500 lbs. of
the Thomas’ phosphate was used in place
of the mineral phosphate. No fertilizers
have been applied since then............
Mineral superphosphate, No. 1, 500 lbs. per
acre used each fyear. from 1888 to 1899,
inclusive. No fertilizers have been ap-
plied since then
Mineral auperyhosphate] No. 1, 850 lbs.,
nitrate of soda, 200 lbs. per acre, used
each year from 1888 to 1899, inclusive.
No fertilizers have been applied since

©

1

(=

then...... . i
11[{Mineral superphosphate, No. 1, 850 lbs. ;
nitrate of soda, 200 lbs.; wood ashes,
unleached, 1,500 lbs. 8per acre, used each
ar from 1888 to 1899, inclusive. No
ertilizers have been appfied since then..
12|Unmanured from the 11T SN
13Bone, ﬁnelyfround, 500 Ibs. per acre, used
each year from 1888 to 1899 inclusive. No
fertilizers have been applied since then,.
Bone, finely ground, 5001bs.; wood ashes,
unleached, 1,500 Ths, per acre, used each
ear from 1888 to 1899 inclusive. No
ertilizers have been applied since then..
15|Nitrate of goda, 200 1bs. per acre, used each
ear from 1888 to 1899 inclusive. No
ertilizers have been applied since then..
16{Muriate of potash, 150 lbs. per acre, used
eachyear from 1888t0 1899inclusive. No
fertilizers have heen applied since then. .
17{Sulphate of ammonia, 300 1bs. peracre, used
each year from 1888 to 1890 inclusive. No
fertilizers have been applied since then..
18{Sulphate of iron, 60 lbs. per acre, used each
ear from 1888 to 1899 inclusive, No
ertilizers have been applied since then. .
19{Common salt (sodium chloride), 300 lbs. per
acre, used each year from 1888 to 1899 in-

. clusive. No fertilizers have been applied
since then
20{Land plaster or gypsum (Calcium sulphate),
300 1bs. per acre, used each year from 1888

to 1899inclusive. No fertilizers havebeen
applied since then
21iMineral sggerphosphate, No. 2, 500 1bs. per
acre, used each year from 1889 to 1899 in-
clusive. No fertilizers have been applied
since then

1

'

.............................

..............................

14

22

19

18

14

Bush. lbs.

3%

8t

39
ol

841}

4144
104
413
15;%

36
864
145

4611

Lbs, Bush. lbs.

1,821 31 32

L7567 {26 32

2,360 1 28 16

1,415 | 23 26

2,074 26 12

2,28¢ | 21 17

1,861 | 22 34

1,043 20 25

1,673 | 21 22

1,805 22 14

1,605 | 23 11

1783 | 2 2

Lba.

2,877

1,

1,505

2,292
2,084
1,825
1,792

1,419
1,849
1,301

1,692

21 387

Bush. Ibs.| Lbs.

1,835

21 268 | 1,729

2,359

27 1% 2481
14 128 1,228

15 16

1,421

2t 1f| 2,089

2 T4 2270

22 4048 1,859

19 167 1,938

18 4419 1,656

1,802

1,501

2 94 Lm0
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OAT PLOTS.

EXPERIMENTAL FARMS

3-4 EDWARD VII,, A. 1904

The quantity of seed sown per acre on the oat plots, wag 2 bushels in 1889 and
1890; 1} bushels in 1891, 1892 and 1893, and 2 bushels from 1894 to 1903, inclusive.
The varieties used were as follows: In 1889, Early English; in 1890, 1891, 1892, 1893,
Prize Cluster; and from 1894 to 1903, inclusive, the Banner. In 1903 the Banner was
sown April 22 and the plots were harvested August 17.

EXPERIMENTS WITH FERTILIZERS ON PLOTS OF OATS, ¢; ACRE EACH.

> e " | Number of Plot.

(2.3

©

Fertilizers applied each year, from 1889 to
1898 or 1899. No fertilizers used since.
Clover sown in 1899 and each year since
with the grain and ploughed under in the|
autumn.

AVERAGE YIELD
¥OR
FoURTEEN YEARS.

15TH SEASON, 1903,

VARIETY,
BANNER.

Yield
of

Grain.

- Yield
of

Straw.

Yield
of
Grain.

Yield
of
Straw.

Yield
of
Grain.

AVERAGE YIELD
FOR
FIFTEEN YEARS.

Yield
of
Straw.

Per acre.

Per acre,

Per acre.

Per acre

Per acre,

Per acre

Barn-yard manure, well rogted, 15 tons per
acre each year, to 1898, inclusive. (1]
manure has been applied since then.....

Barn-yard manure, fresh, 15 tons per acre
each year to 1898, inclusive. No manure
has been applied since then

Unmanured from the beginning. .

Mineral phosphate, untreated,finely ground,
500 lbs. per acre, used each year from 1888
to 1897, inclusive. In 1898 and 1899 a
similar weight of the Thomas’ phosphate

was used. No fertilizers have been ap-) .

lied since then........coovvvuniiiuioan.
1neral phosphate, untreated, finely ground,
500 lhs. nitrate of soda, 200 lbs. per acre,
used each year from 1888 to 1897, in-
clusive. In 1898 and 1899, 500 Ibs. of the
Thomas’ phosphate was used in place of
the mineral phosphate. No fertilizers
have been applied since then, ..........
Barn-yard manure, partly rotted and ac-
tively fermenting, 6 tons per acre ; min-
eral phosphate, untreated, finely ground,
500 1bs. per acre, composted together, in-
timately mixed and allowed to heat for
goveral days before using, applied each
ear from 1888 to 1897, inclusive. In 1898,
0 1bs. of Thomas’ phosphate was used
in place of the mineral phosphate. No
fertilizers have been applied since then..
Mineral phosphate, untreated, finely ground,
500 1bs. ; nitrate of soda, 200 lbs. ; wood
ashes, unleached, 1,000 Ibs. per acre, used
each year from 1888 to 1897, inelusive.
In 1898 and 1899, 500 lhs of the Thomas’
phosphate was used in place of the min-
eral phosphate, No fertilizers have been
applied since then......................
Mineral phosphate, untreated,finely ground,
500 1bs. ; wood ashes, unleached, 1,500 lhs.
per acre used each year from 1888 to 1897
mclusive. In 1898 and 1899, 500 lbs. of
the Thomas’ phiosphate was used in place
of the mineral phosphate. No fertilizers
have heen apﬁhed sincethen............
Mineral superphosphate, No. 1, 500 Ibs. per
acre, used each year from 1838 to 1899
inclusive, No fertilizers have been us

Bush. Ihs.
51 13%

55 227
34 54

49 131

48 167

49 TH

8 4

sincethen....iveeeeinvnsniarereenecian

Lbs.

2,720

8,152

2,469

Buu}l. lhs,
50 25

63 13
37 2

42 82

39 14

43 33

4 7

37 168

1,972

47 2

Lhs.

3,015

2,008

2,580

2,984

3,010

2,899

Bush. lhs.
51 111

66 17
34 11

48 2%

48 b

49 44

43 228

2,038

38 5

Lbs.

8,226

- 8'368
' %715

2,738

3,143

2,498

1,976
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EXPERIMENTS WITH FERTILIZERS ON PLOTS OF OATS ¢#; ACRE EACH—Continued.

AVERAGE YIELD 15TH SEASON, 1903, AvVERAGE YIELD

FOR ‘VARIZETY BANNER. ¥ FOR
TFTEEN YEARS,
F?lxébélsizer:i g&pliel% esécht;igar, fromd18§9 to| FOURTEEN YEags.
or -, o fertilizers used since, . . " el Yield Yield
2| Clover sown in 1899 and each year since Yt)efld Y'oefld Yzefld Yffd of of .
P with the grain and ploughed "under in Grain., | Straw. | Grain, | Straw. Grain. | Straw.
“| the autumn. _omam.e '
zd ' Per acre. |Per acre| Per acre. |Per acre| Per acre. Per acre
Bush. lbs.| Lbs. |Bush. lbs.| Lbs. |[Bush. Ibs. Lbs.
10|Mineral su erphosphate, No, 1, 850 1bs. ;

nitrate o soda, 200 lbs, per acre, used,
each year from 1888 to 1899, inclusive. No
fertilizers have been applied since then..| 47 1719 2693 | 38 28 2,605 | 46 32 2,680
11{Mineral super hosphate, No, 1, 350 lbs. ; .

nitrate of soda, 200 lbs, 5 wood ashes, un-
leached, 1,500 lbs. per acre used each year
from 1888 to 1897, inclusive. No fertil-

izers have been applied since then......, 38 2Mal 2416 | 40 30 2,581 | 39 Al 2497
12/Unmanured from the beginning........... 23 4;‘!{ 1,398 | 33 23 1,820 | 23 2841 1,426

13/ Bone, finely ground, 500 lbs, per acre, used
each year from 1888 to 1899, inclusive. No
fertilizers have been applied since then..| 34 26%| 2,035 | 35 20 1,850 | 34 288, 2,028
14(Bone, finely ground, 500 lbs. ; wood ashes,
unleached, 1,500 lbs, per acre, used each
{ear from 1888 to 1899 inclusive. No
fertilizers have been applied since then...| 41 104 2273 | 45 — 2,630 | 41 18f§| 9,297
15|Nitrate of soda, 200 Ibs. per acre, used each

year from 1883 to 1899, inclusive. No
fertilizers have been apf)lied since then..| 47 2281 2,759 | 40 15 2,660 | 47 6 2,746
16|Muriate of potash, 150 lbs. per acre, used

each year from 1898 to 1899 inclusive. No
fertilizers have been applied since then...| 38 268 2,207 | 44 24 2,376 | 39 big| 2,218
17|Sulphate of ammonia, 300 1bs, per acre, used .

each year from 1838 to 1899, inclusive. No
fertilizers have been applied since then..| 45 1133 2820 46 1 2425 | 456 138 2,794
18|Sulphate of iron, 60 bs. per acre, used each .

ear from 1883 to 1899, inclusive. No
ertilizers have been applied since then...! 88 134 2018 | 47 30 1,525 39 —33| 1,988
19{Common salt {Sodium cl? oride) 300 1bs. per|

acre, used each year from 1888 to 1899,
inclusive. No fertilizers have been applied
since then........ ..., TR naeof 8T 288 1,986 | 49 4 1,646 88 15 1,929
20|Land plaster or gypsum (Calcium sulphate), .

300 s)bs. per acre, used each year from
1888 to 1899, inclusive. No fertilizers .
have been applied since then........... 34 2581 1,959 | 87 22 2,070 | 34 32 1,966
Mineral superp osphate, No. 2, 500 lbs. per|
acre, used each year from 1889 to 1899,
inclusive. No fertilizers have been applied

Sice then .................. ... 0" 35 19 1,860 | 34 o4 184 35 17 1,859

'S

0

2
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INFLUENCE OF CLOVER, PLOUGHED UNDER, ON FARM CROPS.

The ploughing under of cloyer has been found
source of fertility, It increases the stors of availabl
nitrogen obtained directly from the atmosphere,

food available, potash and phosphoric acid by gathe
by the shallower root systems of other farm crops, It also serves as a catch crop during
the autumn months, retaining fertilizing materia] broughit down by the rain, much of
which would otherwise be lost, Further it supplies the soil with a large addition of

most effective as an additional
e plant food by the addition of
It adds also to the mineral plant
ring these from depths not reached
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Marked benefits have been observed from the use of clover on all the plots referred
to. A few examples may be cited, taken from all the series.

On plot 7, of the oat series, 500 pounds of fine ground mineral phosphate untreated
wasg used per acre for nine years, and during the two following years 500 pounds of the
Thomas phosphate, in place of the untreated mineral phosphate. There was also used
on these plots yearly for 11 years, 200 pounds of nitrate of soda and 1,000 pounds of
unleached wood ashes per acre. With this large annual application of artificial fertil-

. izers the crop of oats had averaged for ten years 44 bushels 30 pounds per-acre. With
the discontinuance of the fertilizers and the use of clover the crop in bushels and pounds
per acre for the five succeeding years was 58°18; 65'15; 56'31; 57°27, and 47°27. These
figures show an average increase in the crop of oats for the five years of 12 bushels
14 pounds per acre, or more than 25 per cent.

On plot 117in the oat series there were used annually for ten years 350 pounds of
mineral superphosphate, 200 pounds of nitrate of soda and 1,500 pounds of unleached
wood ashes. The crop during this period gave an average of 86 bushels 5 pounds per
acre. With the discontinuance of the fertilizers and the use of clover, the crops for
the past five years in bushels and pounds per acre were 87°2; 45°20; 49°29; 51°6, and
40°30, an average increase in crop of 8 bushels 26 pounds, or more than 22 per cent,

On plot 14 in this series fine ground bone was used annually in the proportion of
500 pounds per acre, with 1,500 pounds of unleached wood ashes. At the end of ten
years the crop of oats had averaged 87 bushels 6 pounds per acre. With the discon-
tinuance of the bone and ashes and the use of clover the crops for the five succeeding
years in bushels and pounds per acre have been as follows: 42°27; 62'2; 49°'14; 5025,
and 45, an average increase in crop for the five years of 12 bushels 28 pounds per acre,
or more than 30 per cent.

On plot 8 in this series, oats had been grown for ten years in succession without
the application of any fertilizer whatever. The crops for the ten years had averaged
30 bushels 23 pounds per acre. With the subsequent use of clover they have stood for
the past five years as follows: 29 bushels 2 pounds; 47°2; 48'3; 4611, and 87°2, an
average increase for the five years, of 10 bushels 28 pounds, more than 31 per cent.
This is an astonishing increase in view of the fact that oats had been grown every year
on the same land for the whole period, and that during the five years when this in-
crease occurred clover was the only fert111z1ng agent used.

Taking the same series of plots in wheat, which Rave received the same fertilizers
in the same quantities, but for eleven years instead of ten, we find : _

On plot 7 of the wheat series the crop for eleven years under the annual fertilizing
mentioned under oats averaged 12 bushels 43 pounds per acre. With the discon-
tinuance of the fertilizars and the annual use of clover the crops for the five succeeding
years were 12 bushels 50 pounds; 183°20; 16'50; 17°5, and 18710, an average increase for
the five years, of 2 bushels 56 pounds per acre, more than 23 per cent.

In plot 11 in the wheat series the average crop for the eleven years during which
the fertilizers were applied was 13 bushels 31 pounds. With the discontinuance of the
fertilizers and the annusl use of clover the crops for the five succeeding years were
18°30; 18°20; 16'5; 14'40, and 14 bushels 20 pounds per acre, an average increase for
the five years of 2 bushels 52 pounds per acre equal to 22 per cent.

On plot 14 the influence of the clover is not so marked, the increase bemg a little
over 10 per cent.

On plot 8, on which wheat was grown for 11 years without the use of any fertil-
izer the crops during this period averaged 10 bushels, 16 pounds per acre. With the
gubsequent use of clover they have stood for the past five years as follows: 10'35; 13°45
17°20; 16°50, and 14 bushels 30 pounds, an average increase for the five years of 4
bushels 20 pounds per acre, more than 40 per cent.

On plot 7 of the barley series the crop for ten years averaged 22 bushels 26 pounds

per acre, with the discontinuance of the fertilizers and the annual use of clover the

IR
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crops for the five succeeding years were 35°15; 82'2; 27°24; 42'34, and 30 bushels 25
pounds, an average increase for the five years of 11 bushels 3 pounds per acre, equal
to more than 48 per cent.

On plot 11 of the barley series the increase in crop from clover has been less.
During the ten years when the fertilizers were used the crop averaged 25 bushels 33
pounds. With the discontinuance of the fertilizers and the annual use of clover the
crops for the five years following were 30%45; 26°32; 19'8; 41'42, and 29 bushels 38 .
pounds per acre, an average increase for the five years of 4 bushels per acre, .somewhat
over 15 per cent. .

On plot 14 during the ten years when the fertilizers were used the crop of barley
averaged 22 bush. 1 1b. per acre. With the discontinuance of the fertilizers and the
acnual use of clover the crops for the five years following were 26°2; 25'35; 21°2; 41'2,
and 26 bush. 12 lbs. per acre, an average increase for the five years of 6 bushels per
acre, more than 25 per cent.

On plot 8 on which barley was grown for 10 years without use of any fertilizer,
the crop during this period averaged 13 bush. 82 lbs., but the crop on the tenth year
was reduced to 8 bush. 6 lbs. per acre. With the subsequent use of clover the erops
have stood for the past five years as follows: 10'40; 9°33; 10°15; 27°4; and 23 bush.
26 lbs. per acre, an average increase for the five years of 2 bush. 32 lbs. per acre,
nearly 20 per cent.

The rzsults were still more marked with Indian corn. This erop on plot 3, after
10 years’ test, was reduced to about 2 tons per acre. With one crop of clover, turned
under, the yield of Indian corn was increased to over 8 tons per acre. On plot 11 the
average of 10 years was 13 tons 1,090 pounds per acre. The ploughing under of a
single crop of clover raised this the following season to 26 tons 505 pounds per acre.

On field roots, the beneficial action of clover ploughed under was alsd very striking.
The turnips grown on plot 3 with no fertilizer for the 10 years ending with 1899,
averaged 6 tons 1,863 pounds per acre, with one crop of clover ploughed under the
average for the two years following was 10 tons 1,560 pounds, an average increasc of
8 tons 1,697 pounds per acre; more than 50 per cent.

The mangels on plot 8 had given an average to 1899, of 8 tons 1,587 pounds. The
two years following the turning under of clover the crop averaged 10 tons 1,560 pounds,
an increase of 2 tons per acre, or nearly 25 per cent.

Many similar instances could be given, but enough has perhaps been presented to
establish the fact that the ploughing under of clover gives a large increase to the crop
which follows, and in addition to the fertilizing material contributed by the clover
the humus thus added to the soil conserves moisture and enables the rootlets of the
growing plants to utilize a larger proportion of the plant food which the soil contains,

INCREASED CROPS FROM THE PLOUGHING UNDER OF CLOVER.

The following tests were planned in 1900 when sufficient plots were sown with
grain, on one-half of which clover was sown at the same time, in the proportion of 12
pounds of seed per acre, leaving alternaté plots on which no clover was sown.

GROUP NoO, 1, pIvistonN 1.

On this series of six plots, side by side Banner oats were sown in 1901, Everett
potatoes in 1902 and Selected Leaming corn in 1903. The following table shows the
163 ‘
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increased crops, resulting from ome crop of clover, the first, second and third years\
after ploughing under.

1901, 1902. 1903.
| SrLRC1ED
o EvVERETT .
Results obtained from alternate plots with and BanxeR Oars. | PoTaToOES. ng:f;m
. without clover, .
Yield of |Weight of . :
Goain, St Yield Vield .
per acre. | peracre, | PEFacre. | peracre.
Bush. Ibs.| Lbs. |Bush. Ibs.{Tons. lbs,
1 Crops in 1901-2-3 after clover in 1900................ 49 14 3,440 | 293 20|13 1,760
w  1901-2-3 on plot where 1o clover was grown...| 47 2 2,480 | 274 40 | 12 800
Gain from use of clover.............. 2 12 960 | 18 401 1 960
3 Crops in 1901-2-3 after clover in1900................ 42 12 2.640 | 272 .. 1 10 960
w  1901-2-8 on plot where no clover was grown. .| 37 22 1,920 | 270 40| 9 1,040
Gain from use of clover........ ..... 4 24 720 1 20 .. 1,920
5 Crops in 1901-2-3 after clover in 1900......... ..... 40 .. 3,040 | 353 20 | 12 1,440
. 1901-2-3 on plot where no clover was grown. .| 35 19 2,240 | 333 20 { 10 800
Gain from use of clover..............} 4 24 800 | 20 L2 610

In Division 1, the three plots of Banner oats after clover, show for the first year
an average gain per acre from the use of clover of 3 bush. 31 lbs. of grain and 827 Ibs.
of straw. The same plots in potatoes the second year show an average gain of 13
bush. 20 1bs., and the same plots planted with Indian corn the third year an average
gain from the use of clover of 1 ton 1,173 lbs. per acre.

DIVISION NO. 2.

In this series of six plots, side by side, Everett potatoes were sown in 1901, Selected
Leaming corn in 1902, and Banner oats in 1903, and the following results obtained :—

1901. 1902, 1903.
SELEOTED
EVERETT
Results obtained from alternate plots with and PoTATOES. L(Ejggm BANNER OATS.
without clover. _ : ‘
Yield Vield, | Yield of |Welght of
per acre. per acre. per acre. | per acre.
. - Bush. 1bs.[Tons. 1bs.Bush. 1Ibs.| Lbs.
7 Crops in 1901-2-3 after cloverin1900 .... .......... 440 o119 .. |62 12 3,200
" 1901-2-3 on plot where no clover was grown.| 396 40116 1,600 | 50 20 3,080
Gain from use of clover.............. 3 20 2 400 | 11 26 120
9 Crops in 1901-2-3 after clover in 1900.... ........... 420 .. 116 640 | GO .. 4,200
w  1901-2-3 on plot where no clover was grown.| 396 L1 15 880 | 54 4 2,160
Gain from use of clover.............. 24 ol .e L4760 B .30 2,040
11 Crops in 1901-2-3 after clover in 1900................ 411 20} 20 200 [ 65 30 4,200
12 u_ 1901-2-3 on plot where no clover was grown.' 381 20116 1,600 | 44 24| 2,800
‘ Gain from use of clover.............. 30 ] 8 600 | 21 6 1,400

In Division No. 2 the three plots of Everett potatoes after clover show, for the first
year, an average gain per acre from the use of clover of 19 bushels 7 Ibs. The same
plots in Indian corn the second year show an average gain of 2 tons 253 Ibs and the
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same plots sown the fhird year with Banner oats show an average gain from the use
cf clover of 12 bush. 32 Ibs. of grain and 1,187 lbs. of straw.

GROUP NO. 2.

Tn each of the three divisions in this group there were three plots. In the upper
one in each table the crops were sown after clover ploughed under in the autumn of
1900, and in the lower one clover was also sown in the spring of 1900 and allkoc?d to
grow for two seasons and was ploughed under in the autumn of 1901. On the middle

plot no clover was grown. It will be seen that considerable gains were made by the
use of clover in both cases.

1901,
02, 1903.
Corn, BAmzéc)R Oars. | Potatoes,
Selected Everett.
Division No. 1. . Leaming. 4 "

-— Yield of {Weight -
Yield Oats  [of Straw )g‘zlgr o
per Acre. | per Acre. |per Acre I .

Tons. Lbs.|Bus. Lbs.| Lbs. i%us. Lba.
1 Crops in 1901-2-3, after clover in 1900....... ....... sasenan 25 1,600; 70 20 3,840 | 195 20
2 Crops in 1901-2-3, on plot where no clover was grown in 1900.; 20  160; 53 28 3,120 | 176 20

. Gain from use of clover...........c..coviiiinn.ne. 5 1,440{ 11 26 720 | 20 00
3 Crops in 1902-3, on plot] where clover was allowed to grow
EWOBCASONB. «vvvevreanennnss eteterirarrerarenneees o levesiocn .| 63 30 4,400 | 221 20
Gain froxﬁ use of clover......... [ Y S 7 2 1,280 | 45 40
1901.
1902
Corn - . 1909,
i Selected BaNNER OATS. Carrots.
Division No 2. | Leaming, | — - ————o|  —
— Yield of | Weight| Yield
) Yield Oats  |of Straw| per Acre.
s - per Acre. | Per Acre. |per Acre

: ) Tons. Lbs.iBus. Lhs.! Lbs. |Tons. Lbs.
4 Crops in 1901-2-3, after cloverin 1900......................

i 27 8301 70 20 3,920 | 31 - 960
5 Crops in 1901-2-3, on plots where no clover was grown in 1900 15 1,600 | 47 2 2,000 20 ?540

. Gainfrom use of Clover..... ..o iirivinrnnenen. 11 L2380} 28 18 L,920 | 11 32
6 Crops in 1902-3, on plot where clover was allowed to grow
two seasons

............................................. ceeel.) 72032 3,760 § 21 600
Gain from use of clover.............liceiennn.. eeerieaes 25 30 1,760 1,960
1901,
1902, 1903.
Sgggﬁ; 4| BANNER Oars. Sugar
v + Beets.
Division No. 3. Leaming.

— Yield of | Weight .
Yild | Onts |of Steaw Yidld -
per Acre. | per Acre. {per Acre| PEF AcCTe.

.

Tons. Lbs.[Bus. Lbs.| Lbs. {Tons.Lbs.
7 Crops in 1901-2-3, after cloverin 1900........c.v.vuvuns..n.

i . . 27 1,760 | 76 10 4,160 | 22 600
8 Crops in 1901-2-3, on plot where no clover was grown in 1900| 19 1,280 | 51 26 2,320 | 8 1,200

" Gain from use of clover............. Cever e 8 48-6. 23 18 1,840 | 13 1,400
9 Crops in 1902-3, on plot, where clover was allowed to grow ’ ’

two seasons......... teveiieed| 68 8 4,080 *

e e e, e ] 1616 | 1,760
* Did not germinate, ) . )

16—33

B R R R TR DRI

Gain from use of elover
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1902, 1903,
N BANNER OATS. TuRNIPS.
Division 1. Yid ot 1 Weieht of —_—
ield o eight o Yield
Oats Straw 1€
Per Acre. | Per Acre. Per Acre.
. |Bush., Lbs. Lbs. Tons. Lbs.
1 Crops in 1902-3, after cloverin 1901.... :...ocviiinien.ins 0 20 4,720 25
2 Crops in 1902-3, on plot where no clover was grown in 190L...| 58 28 3,120 20 1,920
CGain from use of clover............... e 11 2% 1,600 | 4 80
1902
L3 1902. g 1903
1903, Corx :
POTATOES 4 PoTATOES
CARROTS. | SELECTED
EVERETT. - EvVERETT.
Division 2. LeanING.
Yield Yield Yield Yiold
. Per Acre, | Per Acre. | Per Acre. | Per Acre.
Bush. Lbs.|Tons. Tbs.
3 Crops in 1902-8, after clover in 190L............. 392 40{ 20 1,400...... .
4 Crops in 1902-3, on plot where no clover was
grown in 1901......... e 358 18 280[....... .
Gain from useof clover ................ 34 40 2 4L120f............
Tons. Lbs.|Bush, Lbs,
& Crops in 1902-3, after clover in 190L.....c.ocoefeireevnnne. ceeeeeees| 200 800 202 ’
6 Crops in 1902-3, on plot where no clover was)
grownin190L........... Ceererevaieeeees PN PN I -] 154 40
Gain from use of ClOVers. . ov.vervrinrere]iverenenran]nrness eee.. B 800 47 20
- 7 Crops in 1903, on plot where clover was allowed
40 GIOW WO BRSO, «.vvseerrnerensorannaee]eereenesnias] i, 200 40
8 Crops in 1903, on plot where no clover was
grown in 190L....o.evvtiviiiieniiiiiiiii e B 134 40
Gain from use ofclover............. T P T ! R R PIRERES 66 TO )
' 1902 1903
1902 1903
. PoTAaTOES Sucar
. BanxER OATs. MANGELS. Evererr, Breme
Division 3. Yield of | Wei ; N
ield of | Weight of |  yielq Yield | _Yield
Per Acre. | Per Acre. Per Acre. | Per Acre. | Per Acre.
* Bush. Lbs. Lbs. Tons, Lbs.[Bush. Lbs.[Tons. Lbas.
9 Crops in 1902-3, after clover in 1901.| 70 20 4,960 30 1,000 .. .
10 Crops in 1902-3, on plot where no
clover was grown in 1901 .......... 61 6 2,720 21 320 .. .
Gain from use of clover..... 9 14 2,240 3 680 ..
11 Crops in 1902-3, after clover in 1901. .. . 1386 20 20 680
12 Crops in 1902-3, on plot where no x
clover was grownin1901.......... .. N 346 40 | 16 1,040
Gain from use of clover....| .. . 39 40 8 1,640
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Group No. 8—Concluded.

1902 1903 -
° Corn, 'CoRN, 1902 1903
SELECTED | SELECTED BANNER Oars, PRESTON WHEAT.
Division 4. Leamine. | Lramisc. .
P, | pat, | o Ve it gt
er Acre. | Per Acre. |po "\ e Per Acre. | Per Acre. | Per Acre.
Tons. Lbs.|Tons. Lbs.|Bush Lbs. Lbs. |[Bus. Lbs,| Lbs.
13 Crops in 1902-3, after clover in
1901, ... ..., weee] 23 1,200 18 1,440
14 Crops in 1902-3, on plot where ) :
no clover was grown in 1901... 17 720 14 1,200 ..
Gain from use of clover....| 6 480 4 240 .
15 Crops in 1903, on plot where
clover was allowed to grow two
Seasons. ...... .......... beesas 15 1,600 £
16 Crops in 1902-3, on plot where :
no clover was grown in 1901...| .. 7 .
Gain from use of clover . .. 8 1,600
17 Crops in 1902-3, after clover in
0L, . ........ ... 72 32 5,280 16 .. 1,760
18 Crops in 1902-3, on plots where :
no clover was grown in 1901, .. . - | 63 18 3,280 14 40 1,400
Gain from use of clover. .. 9 14 2,000 1 20 360
X t
1902 1903 &n 1903
Porarors | Messuky BarLEY. Sel BANNER OarTs.
Sy Everett ' elected
Division 5, T Leaming, . e
Yield | Yield of ‘Weight of - Yield of (Weight of
Per Acre, Barley traw PY1Zld Oats St.gaw
Per Acre.| Per Acre,| Ter Acre. Per Acre.[Per Acre.
Bus. Lbs.(Bus. Lbs. Lbs.  |Tons. Lbs.|Bus, Lbs.| Lbs.
19 Crops in 1902-3, after clover in 1901..| 396 51 32 2,640
20 Crops in 1902-3, on plot where no
clover was grown'in 1901 . ,...... ... 353 20 50 2,520
Gain from use of clover.. ... .. 42 40 1 32 120
21 Crops in 1902-3, after clover in 1901, 22 1,600 | 82 12 3,920
2 Crops in 1902-3, on plot where no :
clover was grown in 1901 .. . . . 16 800 76 16 3,240
Gain from use of clover. . . ... . o .. .. 6 800 5 30 680
23 Crops in 1908, on plot where clover T T
‘was allowed to grow two seasons, .. . 87 2 4,880
24 Crops in 1903, on plot whers no
clover was grown in 1901..,..,..... . . .. 4 4 4,080
- Gain from use of elover. ... ... . 12 32 800

In all these examples also there are gains from the use of

the plots they are so large as to be quite remarkable, .

>

clover and on some of

-
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EFFECTS OF FERTILIZERS ON SPRING WHEAT, OATS, CLOVER AND
. BROME GRASS.

During the season of 1900, two series consisting in each case of sixteen one-eight-
ieth acre plots were laid out, twelve of which in each set were treated with different
fertilizers, and the remaining four left as check plots which received no fertilizers.

One set of these plots was sown with spring wheat of the variety known as Preston,
another with a variety of oats known as Improved Ligowo. Two other series each con-
gisting of nine plots were planned, one to be used for experiments with common red
clover, and the other for the Awnless Brome grass (Bromus inermis).

The object in view in these tests is to gain information as to the effects on crops
sown on land in a fair average condition of fertility, of superphosphate of lime and
Thomas’ phosphate both used singly, also of superphosphate of lime with kainit and
with kainit and nitrate of soda, and of Thomas’ phosphate with kainit, and with kainit
and nitrate of soda. In the several series of plots planned provision was also made for

" festing the relative value of barn-yard manure fresh and rotted, fresh slaked lime and
of nitrate of soda alone in the proportions of 100 and 200 pounds per acre with a check
plot between them.

The land chosen for this test was in a fairly good condition of tilth. The soil was ~
a sandy loam which has been under cultivation since 1887, and has been cropped each
year since with a suitable rotation of crops, and has received a dressing of barn-yard
manure about once in four years. The last application of manure was in 1897, when
it received about 12 tons per acre. The land was cropped in 1899 with experimental
plots of grain, mostly barley.

Tt is proposed to grow the same crops on this land for some years, using the same
fertilizers in the same quantities every second year. In this way it is hoped that some
further information may be gained as to the effect of these different fertilizers when
used singly and in combination on the important crops named. As this land was at tle
start in a fair average condition as to fertility, it may be regarded as representing in
a general way average sandy loams on farms properly warked. The fertilizers were
first applied in the spring of 1900, and a second time in the spring of 1902.

RESULTS OF THE APBLICATION OF FERTILIZERS TO SPRING WHEAT.
Sown April 27, Ripe August 15, 1903.

(<]
& . Yield Yield
“ Name of Variety, Preston. of Grain per|of Straw per
] acre. acre,
A
Bush., Lbs. Lbs.
1|Superphosphate, 400 lbs. per acre....... .. Ceeeleeneiaen aeees e e 18— 2,840
2/Thomas’ phosphate, 400 1bs. peracre. ... .....cooieviiiiiiii iiiionnn 16 40 2,400
3|Thomas’ phosphate, 8001bs. paracre ......c..voviiiiiis o i (e 20 -~ 3,040
4Check.... ......... ool et e e 16— 1,760
5|/Thomas’ phosphate, 400 lbs., kainit, 200 Ibs. per acre.................. ..., 20 - 3,280
6/Superphosphate, 400 lbs., kainit, 200 Ibs., peracre.... . .......coooiviien, 16 40 3,400
TICNECK e envecviran srrnnns eteecereeas et it eeeiaieinaa 14 40 1,100
8Thomas’ phosphate, 4001bs., kainit 200 lbs., nitrate soda 100 lbs. per acre....| 20 — 3,600
9|Superphosphate, 400 lbs., kainit, 200 lbs., nitrate soda, 100 1bs. peracre..... 16 — 3,600
10|Barn-yard manure, mixed horse and cow, fresh, 12 tons per acre.. ....... .. 11 40 1,720
11/{Barn-yard manure, mixed horse and cow, well rotted, 12 tons per acre. . ... .. 13 40 1,980
T2IChOCK .. vvrerninie meeniaiiaeiaieaes s esieeaneaiareaatas siaees 9 20 1,140
13|Fresh slacked lime, 1,000 1bs. peracre............cccovveriiians tviaevennen 11 40 1,460
14{Nitrate soda, 100 lbs, per acre. ............ N 6 40 840
B L30T < 12 — 1,480
16{Nitrate soda, 200 1bs. PEracre. . ... ..oviiirieeinierinineiiiiitiieiiiien, 10 — 1,560
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RESULTS OF THE APPLICATION OF FERTILIZERS TO OATS.

. ‘ Sown April 27, Ripe Augast 17, 1903.
2
8, : Yield Yield
8 Name of Variety, Improved Ligowo. of Grain per|of Straw per
e acre. acre.
“ . .
Bush. TLbs Lbs.
1{Superphosphate, 400 1bs. Per acre. ... .. cve cenvvieiernuen.anan. RN 43 18 2,280
AT gmgs pﬁosphs.te 400 1bS. PET ACTE. .. .o\ v titereiianas e 52 32 2,480
3 Thomas phosphate, 800 1bS. POT BETe...veersrrnrn e e 47 2 2,720
L0 T 42 12 1,960
5{Thomas’ phosphate, 400 1bs., kainit, 200 1bs. per acre......... ....... s 4 24 2,080
6|Superphosphate, 400 1bs, kamlt, 200 1bs, POL ACLE. cvv i vner  tereiaecinnnaen 48 8 2,600
4T 3 T E T, .| 43 18 2,280
8|Thomas’ phosphate, 400 1bs., kainit, 200 1bs., nitrate soda, 100 lls. yer acre..] 44 24 3,160
9iSuperphosphate, 400 1bs., ka.lmt 200 1hbs,, nitrate soda, 100 1bs. per acre. ... 54 4 3,080
10| Barn-yard manure, mixed horse and cow, fresh 12 tons peracre....... Lo 1BT 22 3,760
11{Barn-yard manure, mixed horse and cow, well rotbed 12 tons per acre.......| 64 24 3,560
12/Check. .. ooune L iii i . 63 18 3,840
13| Fresh slacked lime, 1,000 1bs. peracre.........c..ocvviuieaaien e 77 22 | 3,960
14iNitrate soda, 100 1bs. per acre . . . 69 14 3,660
15{Check......coovieininnnaeniit . 62 12 | 3,280
16/ Nitrate soda, 200 1bs. per acre : 68 8 4,280

RESULTS OF THE APPLICATION OF FERTILIZERS TO AWNLESS BROME GRASS (Bromus inermis).

Crop cut July 9, 1903.

2 .
5}
m Height YIBLL PER ACRE.
8 Fertilizers used. og
2‘ Brome Grass!  qreen, Cured.
Inches. |Touns. Ibs. |Tons. Ibs.
1 Supe) phosphate, 400 Ibs. peracre........o.oevvieenien avnn .0 38—42 8 1,360 3 5
2|Thomas’ p})owphate, 400 Ibs. per acro -36—40 6 1,360 2 }:%
3iThomas’ phosphate, 800 1bs. per acre 34—38 4 240 1 1,440
41Check. oo e e “evann 28—32 2 1,600 1 160
5)Thomas’ phosphate, 400 1bs. ; kainit, 200 1bs. per acre. ......... 31—36 3 400 1 400
6:Superphosphate, 400 1bs. ; kainit, 200 Tbs. PEracre ... ........ 3135 3 400 1 480
8T 34—38 4 — 1 1,200
8/Thomas’ phosphate, 400 1bs: ; -kainit, 200 Ibs. ; nitrate soda, 100
I8, PEE BOTE. ..\ttt it rrieieeeenreeesrvarinenenanses 34-38 3 52 1 680
9 Superphosphate, 400 lbs. ; kainit, 200 Ibs. ; nitrate soda, 100 1bs. -
POL ACTC . . ot ievinonn cosvanse sotansntsesanssacansonnans 36—40 4 720 1 1,600
10 Barn-yard manure, mixed horse and cow, fresh, 12 tons peracre] 86—40 4 1,760 2 80
11 Bam-ya.rdmanure, mixed horseand cow, wellrotted, 12tonsp.acre| 36—40 3 800 1 800
12|Check. .. vttty ceiieriiaaaaa 30—34 2 800 | — 1,840
13|Fresh slacked lime, 1000 lbs. per acre g 25—29 1 1,760 | — 1,440
14{Nitrate soda, 100 1bs. per acre 25—29 3 1,200 1 800
. 15{Check . 30—35 2 1,920 1 640
16{Nitrate soda, 200 1bs. per acr 33—38 4 640 1 1,680
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RESULTS OF THE APPLICATION OF FERTILIZERS TO CLOVER.

First cutting July 9, second éepb. 3, 1903.

p Ob}g‘igﬂn‘ YIELD PER ACRE.

G

% Fertilizers used. 1st ond ‘18t Cutting. 2nd Cutting

s Cutting. |Cutting.

z Green. Cured. Green, Cured.

Inches. { Inches. |Tons, lbs.[Tons, lbs./Tons. lbs./Tons. lbs.

1[Superphosphate, 400 1bs. per acre ..... | 18-23119-24 |8 160 |2 400) 81,9202 640
2|Thomas’ phosphate, 400 lbs. per acre ....| 18—23 | 19—24 | 9 1,120 | 2 1,200 | 10 ~ 80 {2 1,280
3|Thomas’ phosphate, 800 1bs. peracre....| 20—25 | 20—25 | 9 1,240 {2 1,120 9 4402 72
4iCheck.... vovrvr on . e 18-23118—23 |8 1,830 | 2 7601 9 1,240 | 2 1,080
5/Thomas’ phosphate, 400 lbs. ; kainit, 200 :

lbs. peracre. .... . .... . . .....[20—-25|18-23 |8 9602 80| 9 80 | 2 640
6/Superphosphate, 400 lbs. ; kainit, 200 lbs. .

PEracre ..... ...t . ciiaaniin. . 18—23 1 1722 | 7 1,040 | 2 240 9 640 2 560
7ICheck vovovuvene i o sereens 16—21 | 18—23 | 7 G40 | 2 80 9 1,520 | 2 1,120
8 Thomas’ phosphate, 400 lbs. ; kainit, 200

lbs. ; nitrate soda, 100 1bs. per acre....| 18—23 | 20—25 | 6 1,600 | 2 — 9 5602 960
9|Superphosphate, 4001bs. ; kainit, 2001bs, ;

nitrate soda, 100 lbs, per acre ......... 18—23 1 20—25 |6 1,200 |1 1,760 (10 — |2 1,440

10iBarn-yard manure, mixed horse and cow,
fresh, 12 tons per acre............. ..| 18—23 | 2025 | 6 480 |1 1,200 | 11 1,360 3 320
11|Barn-yard manure, iixed horse and cow, .

well rotted, 12 tons peracre.... . ....} 1823 | 20—25 | 7 80 (2 1,200 |10 160 |2 1,120
12/Check. .o vceiniiiiin e i i 16-21 | 18-23 (4 1,440 |1 1,840{ 9 80| 2 640
13/Fresh slacked lime, 1,000 lbs, per acre...| 18—23 | 20—25 | 7 1,040 | 2 560 | 11 1,280 | 2 1,840
14| Nitrate soda, 100 tbs. per acre......... [ 18—23 1 20—~25 {6 1,600 |1 1,600 | 8 1,600!2 640
15/Check. ....ovv viviin vi v e e 18—23 1 18—23 | 7 1,600 | 2 - 8 1,920 | 2 480
16{Nitrate soda, 200 lbs, per acre .......... 20—25 | 2025 |8 1,920 | 2 880 |11 820} 2 1,810

CORRESPONDENCE.

A large correspondence has been maintained during 1903 between the farmers of
Canada and the officers of the experimental farms.
CENTRAL EXPERIMENTAL FARM.

The following is a summary of the letters received and sent out at the Central
Experimental Farm from December 1, 1902, to November 30, 1903; also the number
cf reports, bulletins and circulars forwarded by mail during the same period.

Letters received. .Letters sent.

Director...... ... Y (1 17,081
Agriculturist. ... .... .... e e e ceo. 8,251 2,815
Horticulturist. ... .... ... .o oo, 1,287 1,266
Chemist...... ..o vivt tiiiiiiin e, 1,234 1,163
Entomologist and Botamist.... .. .. ...... 8,059 2,664
Experimentalist (part of year).... .. ...... 386 - 372
Poultry manager.... .... .... e eeeeie. 1,887 1,145
Accountant.... .... 824 799’

52,068 217,305

A large number of the letters receivgd by the Director are applications for sumplos
of grain or for the publications of the farms a considerable proportion of which are
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answered by sending the correspondents the material asked for, accompanied by ecir-

cular letters. This explains why the number of letters received so much excceds the
uumker sent out..

Circular letters including circulars sent with samples of
seed grain.. e e e eeiereen 32,074
Reports and bulletms malled e eeeeee eeee sae. .. 248,678

BRANCH EXPERIMENTAL FARMS.

The correspondence with the Superintendents of the branch experimental farms is
also large, as is shown by the following figures:—

Legtters received. Letters sent.

Experimental Farm, Nappan, N.S....... . 1,840 1,685

* Experimental Farm, Brandon, Man. ... . 8,167 2,848
Experimental Farm, Indian Head, N. W ’l‘ . 4,926 - 4,980
Experimental Farm, Agassiz, B.C... - . 2,767 2,570
13,300 12,083

Much additional information has also been sent out from the branch farms in
printed circulars,

By adding the correspondence conducted at the branch farms to that of the cen-
tral farm it will be seen that 6.) 365 letters were received and 39,358 sent out during
the year.

A large proportion of these letters are from correspondents who seelk information
on all sorts of subjects relating to farm work, stock raising, dairying; fruit growing,
poultry raising, &e. For the first two years after the experimental farms were estab-

ed the letters received averaged 9,300 each year, whereas during the past six years
tl annual average has amounted to 64,411, showing the great growth of this branch
cf the service. -

During the same period the number of reports and bulletins sent out each year
Lias averaged 214,691. Thus a constant stream of information is going out from the

experimental farms, helpful to farmers in their endeavours to make their calling more
profitable.

OO-OPERATIVE EXPERIMENTS BY CANADIAN FARMERS. '

The Dominion experimental farms were established in 1887 and in the spring of
1888 the useful work of assisting farmers with samples of high class seed grain for
test was begun; hence they have co-operated with the experimental farms from the
start in the cudeavour to find out which varieties of the several cereals were the carliest
to ripen and the most generally productive under the many different climatic con-
ditions found in this country. In 1888 the number of samples distributed was 2,760.
Every year since then this useful branch of the work has been continued, it rapidly
assumed large proportions, ‘and is much appreciated by farmers everywhere. The
greatest pains are taken to send the grain out perfectly clean. Sometimes with the most
approved cleaning apparatus this cannot be thoroughly done and in all such cases he
grain is hand-picked. Many thousands of pounds are thus treated every year. Every
effort is also made to have the samples true to name and of the most productive strains.

During the past ten years the number of samples distributed annually has averaged
35,030 and the total number sent out from 1888 to the end of 1903 is 421,312, which
has involved the use of over 638 tons of first class material. Of these samples 368,-
245 have been sent out from the Central Farm at Ottawa and 53,067 from the branch
farms. Flundreds of letters are received every year from farmers expressing their
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gratitude for the samples sent, as in this way they obtain at no cost beyond their own
labour, pure seed of the choicest quality. There is no doubt that the quality, char-
acter and productiveness of the grain raised throughout the entire Dominion has been
influenced very largely by the placing of these samples in the hands of so many good
farmers.

During the season of 1903 the distribution was somewhat modified. While in the past
“the greater part of the samples distributed have weighed three pounds each, for the last
three years there have been sent to a limited number of farmers who have taken a
special interest in this work enough of the leading cereals to sow one-tenth of an acre.
To these parties 8 pounds of oats or 10 pounds of wheat or barley have been sent. .
These larger samples have been very much appreciated, but since in some instances it
produced dissatisfaction on the part of those who received the smaller samples, it has
been thought best to put all the applicants on the same footing, and send to all who
apply for samples of these cereals 4 pounds of oats and 5 pounds of wheat or barley,
which would be enough in each case for a twentieth acre plot. The samples of pease,
Indian corn and potatoes weigh 3 pounds each, as heretofore.

The samples sent from the Central Experimental Farm during the early months
of 1903 have been distributed as follows:—

L] '5 o
g 4 ® £ 2
5 | £ | B 32| B
Nams of Grain. - Fﬂ"g % = S S —§ g g 3
83 8 - 2 E 2 | 5= | 2°
e B B O - d = 3
il o () <] < ] .
- & 2 |2 | & (&1 9 |2 |a
508 1,083 990 3,228 2,079 519 5639 84
127 336 177 1,362 G76 185 227 38
245 496 571 1,859 558 304 380 - b4
24 165 179 740 163 100 93 22..
30 178 145 | 512 794 104 81 25
138 757 579 3,687 | 2,648 715 959 173
Total. ..o v en it 1,072 3,015 2,641 | 11,388 6,918 1,927 2, 279_ 396

Total number of samples distributed, 29,636.
Number of applicants supplied, 29,592.

Total number of packages of each sort distributed:—

0 T PMPRM X4 11}
Barley.. .o vv v te te ee ee ve et e ce ee he ee s .. .. 8,128
Wheat. . oo ce vt vt e et e s e e ee ee e e e ee .. 467
PeaSE. . ch ch ce e b ne se ee ee e eh ae ee s e ee .. .. 1,486
Indian COTM. . oo vv vv vv tv v su ou se oo vo ne oo oo v .. 1,869
Potatoes.. v cv oo os o0 oo ve oe s se ceen o s .. .. ..9,656
. Tota]».. 60 69 08 00 50 e 006 06 S0 00 04 60 68 s o0 29,636
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" The following list shows the number of packages which have been sent out of ,the

different varieties:—

' Number . Number
Name of Variety. of Name of Variety. of
Packages. Packages.
Oars. InDrAN CoRrN.
Tartar King. 1,667 |l Selected Leaming. «o...o.vvueivnsen. 512
‘Waverley. .. 1,697 || Longfellow............covvveiivnnns 325
Banner. ......... 1,263 {| Early Mastodon ... .......... .... 321
Improved Ligowo.. 1,256 || King of the Barliest... ............ 273
Goldfinder voeveen vuinan.n 920 |} Bureka....vooveiniieniins vinn.ns 161
Wide Awake....... ...ooooeiinn, 902 || North Dakota White.... ........ .. 102
Abundance. ... ...oiiiiiin Leinan.. 893 (| White Cap Yellow Dent ............ 62
Black Beauty.. .... ... ......... 532 || Angel of Midnight..... ............ 54
Cloud’s Early Yellow 30
Total.e covr i irrtne s 9,030 || Early Butler.. ........... ... e 29
BARLEY, Total. ..ot eveinniinn 1,869
Mensury...ccovove vie vennaanniian. 1,008 PoraTors.
OdeS88 o eu e vrrenreerinrsonarnnannes 752
Rennie’s Improved... .............. 673 Early Sunrise. covveniiriiiieiieiiaa. 1,303
SIANEY. ovnivveereeriiiennrieenaas 302 |} Barly Harvest.... .....coovvnnnn.... 1,117
Canadian Thorpe... ....coevunvir.. 210 || Carman No. 1., oouveniinnnnenann.. 994
Standwell t.eeiiennninieniiinenen. 183 || .Everett. ...ovvvinee vans i vannn. 861
——|| Early Andes...........ooo0 coaa.LL, =~ 652
Total. oo oveniiiennnne viiven 8,128 || Rochester Rose. ,..... ..... .... .. 593
e~—————|| Maggie Murphy....... ....... ... 582
WHERAT. Surprise .. cviiiiiiianiiiiens 0o b48
Honeoye Rose........ ........cuis : 403
Preston...c.oviiviiiies vie vienannn 967 {! VIgOTOSa. o tvvoivinnies viiiiiian 379
Perey ..o i e 912 {| American Wonder... «.............. 319
Stan g‘y. .......................... 874 || Early White Prize ............. .... 208
Red Fife.......coivivniinivnnennnnn. 840 OVEE, v e ree s erneronnnar.s 275
Wellman’s Fife.......ccoveveveienn 750 ) New Queen. ......oeoivuvurnvonnn, 247
Emmer (Spelt).....ovvveivensvenruns 124 || Sir Walter Raleigh................. 203
UncleSam.....cocoenrin verninnenns. 196
Total. s.eiv ievvinniarenaenranss 4,467 || Prize Taker..........ccoovviivnnnnn.. 181
—— e ——|I Canadian Beauty..... ............ 178
PEASE ‘Wonder of the World.,.............. 165
Early Rose.ooovvnieniiiincniiannn... 162
Canadian Beauty........ .... «..... 463 — o
Black Eyed Marrowfat. ............ 360 Total. civ. ¢ vervenninrenrunan.. 9,656
Prussian Blue. ..,........... ....... 381
Wisconsin Blue. ...........oiv 282
Total, . «oiverereannanne oenen 1,486

DISTRIBUTION OF SAMPLES FROM THE BRANCH EXPERIMENTAL
FARMS.

Samples of three pounds each were also distributed from the branch expenmental

farms as follows:—

Experimental Farm, Nappan, N.S.—

Buckwheat. .
Winter Rye.
Potatoes ..

Total. ..... ceeresesenrens

]Expi\??l;!&f‘%[?ai Farm, Indian Head,

Oats. ...
Barley
Wheat.
Pease. .
Flax, Rye,
Potatoes ..

&

Total. . v.vueien teriececnenae
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Experimental Farm, Brandon, Man, —| Experimental Farm, Agassiz, B.C.—
Samples of grain of all sorts........ 161 Oats ... ..oooiiveiiiiniiiii 163
Potatoes.. ....o.ovviiiiiit el 241 Barley.....c.oovieiiiiiiiiiinn, 128
——————|| Wheat... .......iiiii 217
Total. oovvviir ciii oo, 402 Peage......coovviiiiiiiiiiii 148
Potatoes., ....... ..ol 310
Total....ovveeirannnnn .. 966

These samples added to the number distributed by the Central Experimental Farm
make a total of 33,413. It is gratifying to find so large an army of co-experimenters
willing to engage in this good work.

~

TESTS OF THE VITALITY OF SEED GRAIN AND OTHER SEEDS.

The number of samples of seeds tested during the season of 1902-3 to find out the
proportion which would germinate was 2,091.

This useful work has been carried on every year since the experimental farms
were established. For the first four years the average number of samples tested was
790 per annum, but for the past twelve years the average number has been 2,015 each
season. They have consisted largely of samples of cercals, the vitality of which was
doubtful owing to bad harvest weather or to some other unfavourable condition. Many
samples of timothy, clover and other seeds which farmers buy and want to know whe-
ther they were good, have also been sent for test. The total number of samples which
have been tested and reported on since this work was begun is 29,451, Farmers are
invited to send in every year any samples which may be of doubtful vitality through
injury in harvesting or storing or from any other cause, so that their germinating
power may be determined and their usefulness for seed purposes ascertained.

Closely associated with this branch of work is the study of the length of time
during which grain and seeds of different sorts will hold their vitality. In many
instances the decrease in vitality with age is much more rapid than is generally sup-
posed. In 1898, some experiments were begun in this direction by the selection of
twelve samples, all vigorous growing sorts and all from the crop of 1897. Each of
these samples was placed in a cotton bag and stored on an open shelf, on the shady side
of the room in an ordinary office building, midway between the floor and ceiling, where
they would get as equal conditions of temperature as could be had. They were kept in
this way and tested every year. The samples consisted of three different sorts of wheat,
four of oats, two of barley, two of pease, and one of flax seed. The wheats were samples
of Red Fife grown at Indian Head, and Preston and Red Fern, both grown at Ottawa.
The oats were Banner, grown at Ottawa and Indian Head, one sample of Prize Cluster,

grown at Ottawa, and one sample of Scotlish Chief. This was grown at Indian Head.

In wheat the average percentages of vitality Tor the three varieties taken from the
crop of 1897, during the six years’ test stand as follows : in 1898, the samples aver-

aged 80 per cent of vitality; in 1899, they averaged 82'3 per cent, a slight increase; in |

1900, they dropped to 773 per cent; in 1901, to 37 per cent; in 1902, to 15 per cent,
and in 1903, to 6 per cent. The average of 6 per cent in 1903 is entirely due to a
remnant of vitality of 17 per cent in the Red Fern, the Red Fife and Preston having
lost their germinating power entirely. It is evident then that the growing of wheat
which has been taken from mummies cannot be true.

In oats the average percentage of vitality for the four samples during the six

years' test stood as follows: in 1898, it was 90°2 per cent; in 1899, 93 per cent; in 1900,

N8'9 per cent; in 1901, 67 per cent; in 1902, 54 per cent, and in 1903, 295 per cent. |

In no instance have oats entirely lost their vitality during this period. Of barley, two
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varieties were chosen, one a two-rowed sort known as Canadian Thorpe, grown at
Indian Head, and the other, a six-rowed variety, Mensury, grown at Ottawa. The
average percentage of vitality of these two barleys during the time they have been
under trial has been as follows: 1898, 97 per cent; 1899, 91 per cent; 1900, 78°5 per cent;
1901, 36 per ceut; 1902, 19°5 per cent, and in 1903, 1'5 per cent. The two-rowed
variety entirely lost its v1ta11ty by 1902, while the six-rowed has retained 15 per ceit
of vitality to the end of the six years’ test.

Two varieties of pease were tested, Daniel O’Rourke and Large White Marrowfat.
The average percentage of vitality shown by these two varieties was as follows: In
1898, 94 per cent; 1899, 25 per cent; 1900, 88 per cent; 1901, 64 per cent; 1902, 64 per
cent, and in 1903, 8 per cent. A sample of flax was also tested, a single example. This
gave, in 1898, 81 per cent; 1899, 82 per cent; in 1900, 75 per cent; in 1901, 49 per cent;
in 1902, 26 per cent, and in 1903, 24 per cent.

From these tests we gather, that when any of the varieties of gram or seed referred
to are kept over for sowing, they may be expected to be about as high in germinating
power and in vigour of growth the second year as they were the first. In the third year.
there is a slight falling off, and in the fourth, fifth and sixth years, a rapid decline in
proportion of vitality.

RESULTS OF TESTS OF SEEDS FOR VITALITY, 1902-03

. Per- Per-
Kind of Seed.” Nug}ber Hi :I:St I‘%:'f_st centzage of centa%:i{ of %vexiage
ron e italit;
Tests. | centage. | centage. Growth. | Growth. ¥
677 100°0 . 877
359 100:0 ' 93-0
516 100°0 : 90-1
2 82'0 : 815
126 1000 . 796
106 - 980 : 787
207 970 : 70°3
4 800 . 430
Vetches..oovrnivien veveenn civnnns 2 53:0 : 385
Beans.......o.ooo 2 920 . 910
Onions ... +v oot v 19 93-0 ‘0 56°4
Celery.e wovereereriieiinnioineennenns 9 83:0 60 49'5
CATTOtE .o vavennenrenns coraenne o 2 27-0 4:0 155
Radishe, oo vvvenneiie el 8 80| 390 462
Lettuce 16 930 10 535
Cabbage ...coovvverviiiiiiiniiiniinn 7 750 80 44-8
Parsley....c... coovviiiiiiinn .3 340 10 12°3
PObACCO. .« ' v veensnras veeieaanaranasn 2 450 210 330
Cauliflower.. .......c.covviuveniinnnn. 3 59:0 530 56-3
Squagh........oooin o el 2 720 12:0 420
Turnip. . .o.oeeiiii 1 560 560 56°0
Spinach 1 9-0 90 |. 90
Cress.. . 1 38°0 380 380
Kohl Rabi, 1 230 23:0 230
eekS......... 1 640 640 .... 640
Brussels Sprout 1 200 20°0 |. 20°0
TaX..ooinens 1 60°0 60-0 {. 60°0
Endive, 1 29°0 290 |. 29-0
‘Weater Cress. 1 10 10]. 1-0
Parsnips 1 760 76°0 {. 76°0
Salsify. . .cooiiiiiei e 1 850 850 | 80
Beets ...ovvvnneiiiiiiin 1 50°0 500 50-0
Rhubarb. .... 1 G40 | 64:0 640
Mustard ...ooceven v iniienanas 1 6590 59°0 59°0
AshSeed ........ .oiivvieiinninnn, 1 16'0 160 160
Maple Seed...oovvivrniiinneninnn... 1 40 40 40
Total number of samples tested,
highest and lowest percentage. 2,088 100°0 ({31 IS A PN
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TaBLE showing Results of Grain Tests for each Province :—

ONTARIO.
i - Per- Per-
Number | Highest | Lowest | centage | centage .
Kind of Seed. of er- Pex- of of %;tirlzstge
Tests. centage. | centage. | Strong Weak ¥
Growth, | Growth.

Wheat. ... coovee viivenrcien venin 233 1000 260 T 48 82'6
Barley...... cieeievt coveniiiiniann 126 1000 520 857 6'5 92°2
(077 142 100°0 520 92'8 39 968

QUEBEC.
T T 79 1000 630 87°1 26 89°7
Barley...... eeereean Cerebariiaaae. 72 100°0 28-0 865 54 919
Oats............ e reeresies e 64 100°0 600 918 28 946

MANITOBA
Wheat. .o cvvieirareinirennene. . . 62 100°0 580 85'0 | 37 887
Barley. cove venriniiniine tiveiiniiaas 15 980 63 0 880 32 91'2
1071 7 SR b4 100°0 60 769 57 827

- - NORTH-WLEST TERRITORIES.
Wheat......ovvieeinone Letes esensess 141 1000 39°0 84:2 40 2
Barley..oooveveiiieris senniieiiaiaas 65 100°0 830 916 31 948
Oat8, v.iviririi it 126 100;0 12°0 63°6 86 7'3
NOVA SCOTIA.
Wheat. ..o coiiiiiiiiiiiiieiis vann 51 1000 600 882 30 012
Barley...... .. NN “ 52 1000 520 850 78 92'5
(0,78 7 T N 33 1000 780 910 36 946
NEW BRUNSWICK.
Wheat. ooveeeneier careeinnniies ciens 61 100°0 61°0 899 27 927
Barley....cooveane 0 eeee ia cnees 12 1060 840 915 35 950
OatB. . eveeeroscnonnonnons e 35 100-0 890 932 26 95-9
PRINCE EDWARD ISLAND.
40 | 1000 82°0 931 2'3 955
i8 100°0 850 949 16 965
50 100°0 92°0 953 2:3 978
BRITISH COLUMBIA.

10 1000 86°0 940 14 054
12 100°0 79°0 884 42 92°6

(Signed)  WitLiax T. Erus.
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METEOROLOGICAL OBSERVATIONS.

TasLE of Meteorological Observations taken at the Central Experimental Farm,
Ottawa, 1903 ; maximum and minimum temperatures, with date of occurrence, and
mean temperature for each month, also rainfall and snowfall and total precipitation.

- 47

T

. dg |8dgl .8y
g g : i . - n‘_" <] o‘:. o| &
= = 43 s = 5 |g%El g g
Month. E E go 8 214 § S % H ’5% é&% .gi b4
& g ] .t 3 B 2 Q B | B8 N 3
28| |sS 8|88 18| & | & |8&%E°°® | A
Fe Fo| B | P O e in in in. in.
Januarf... 20°29( 2-29( 17-99| 11-28] 38-0(30th|—29°8{19th| 0°30] 22-50] 261 18( 0-40{11th21st
TFebruary..| 24°62| 7-95| 16°66| 16-28] 41'8j28th|--22-2[18th| 1°29{ 27-00] - 3-99 16| 0°60 8th
March..... 41-68| 25°66) 16°02| 33°67| 62°-3[{19th 05} 3rd| 1769 0-50] 173 18] 060 23rd
April...... 55°55| 32:03; 23°51| 43'78] 82-2(30th{ 14-0{ 5th] 0°85| 3°00] 1'15 8l 050 7th
May ...... 74°03( 4390 30°12| 53°96] 90-8[19th{ 22 5| 2nd| 0°24| .... 024 8 009 4th
June...... 73'95| 51°09| 22-85| 62°51| 88'0| Gth| 41°8| 1st| 7:30| ..... 730, 15 - 203 12th
July.......] 77°19| 58-29{18°90| 67°74] 89°'8] 8th| 44°5|27th| 4'02|...... 402 17) 1-40 2nd
August ...} 71-99) 51-29} 20°70; 61-64} 818} 22d| 43°6| 8th| 4°3l|...... 431 18| 1-39 20th
September.| 70°78| 4752 23-26] 5915 86°8|18th| 38-5{30th| 2:25(...... 225 71 1-40 17th
October ...| b7°58| 33-68| 18'84] 48°10{ 70°5| 1st| 20 5(28th| 38°50}...... 3-50 15| 1'05| - 10th
November.| 37°63| 22-35| 15°27| 29°98! 61°0] 4th} —0°1|26th{ 0°62] 4-50| 1-07 11} 0-33 5th
Decemiber .| 20401 0°84] 19°55| 10°61] 387°0{13th{—23-6{27th|...... 27500 2°7b 18] 0-40 20th
26°43| 85°00] 34:92] 164

‘Rain or snow fell on.164 days during the 12 months.
Heaviest rainfall in 24 hours, 2°03 inches on June 12.
Heaviest snowfall in 24 kours, 6 inctes, on February 8.
The highest temperature during the 12 months was 90°8°, on May 19.

The lowest temperature during the 12 months was — 29°8°, on January 19.

During the growing season rain fell on 8 days in April, 8 days in May, 15 days in
June, 17 days in July, 18 days in August, and 7 days in September.

September shows the lowest number of days with precipitation, viz., 7.

Total precipitation during the 12 months, 34'92 inches, as compared with 36'10

inches during 1902.

Rainfall, Snowfall and Total Precipitation from 1890 to 1903, also the average annual
amount that has fallen.

. Total
r. . . T
Yea Rainfall Snowfall Precipitation.
In inches. In inches. | In inches.
.................................................... 24°73 64°85 3122
................................ 30°19 73'50 37 564
.................................. 23'78 105°00 3428
........................................ 3179 7250 39-04
.................................. 2305 7160 30°20
................................................... 27°01 8750 3576
................................ 21°53 9976 31°50
........................ 2418 89°00 33:08
..................................................... 24°76 112-25 3597
R L 33-86 7725 4163
..................................................... 2948 108* 00 4027
..................................................... 29'21 9725 3891
............................................. 3o avaes 25°94 10176 36°10
...................................................... 2643 8500 3492
Totals for 14 Years..... ..o veve vevvrnnereunnanens 37593 1,245°10 500°42
Yearly average for 14 years... .....uovvievroiee.vnnn 26°85 8§-92 3574
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(Sgd.) Wuuam T, ELus,

Observer.

.



REPORT'OF THE DIRECTOR 49
SESSIONAL PAPER No. 16

VISIT TO THE EASTERN EXPERIMENTAL FARM.

‘A visit was paid to the experimental farm at Nappan, N.S,, August 3 to 6. The
weather was very fine; the hay harvest was then being rapidly pushed and the crop was
saved in excellent condmon The severe drought which had prevailed during May
and up to June 23 had resulted in a stunted growth in the crops, but after the drought
was broken by copious rains they all improved rapidly; the growth of hay thickened
considerably at the base and the crop which earlier promised to be almost a failure
resulted in about two-thirds of an average yield. The hay produced on the upland was
better than that on the marsh.

At the date of my visit the crops in general looked well. In the uniform trial plots
of grain the wheat promised about an average yield, the oats and barley above an aver-
age. Indian corn was growing well, but was not so far advanced as usual owing to
the cold backward season. Turnips were looking remarkably well, A considerable avea
of additional 1and had been brought under crop. The dairy cattlgwere looking well and
milking fairly well. The horses, swine, sheep and poultry were all in good condition.
Inspection was made of every branch of the work, and the general condition of the
farm was very satisfactory and showed evidence of careful supervision. The buildings
also and implements were found in good order.

The orchards had made good progress and many of the apple trees were well laden
with fruit; the vegetable garden was in a thriving condition, and the flower beds full of

bloom. The trees and shrubs planted about ihe grounds, notwithstanding the drought,
bad made a satisfactory growth.

A JOURNEY TO THE WEST.
THE EXPERIMENTAL FARM AT BRANDON, MAX.

Leaving Ottawa August 14, Brandon was reached on the 16th, where several days
were spent in inspecting the buildings and erops and everything was found in excellent
order. The field crops promised a good harvest, some of them were already cut and the
weather was fine for harvest purposes. Wheat cutting began here on August 17, and
subsequently made rapid progress. The different varieties of wheat, oats and barley
were carefully examined and notes taken on’their growth, condition and character.
The oat crop was very heavy. The many varieties of Indian corn, field roots and
potatoes under trial here were found to have made strong and healthy growth. When
cut green for ensilage, Indian corn subsequently gave, in experimental plots, as high
as 28 tons per acre. The heaviest yielding sort of mangel gave over 40 tons per acre.
The plots of different varieties of flax were also interesting and promising.

The orchards of cross-bred and seedling crab and apple trees are being rapidly cx-
tended and many of the seedlings earlier planted were bearing heavy crops, and some
of the cross-bred apples were bearing their first fruits. Many of these are attracting
much attention and some progress has been made in propagating and distributing them.
Many of the native seedling plums were in fruit and several of the earlier sorts ripened
before frost occurred. Some of the earlier ripening sorts of good quality will be pro-
pagated. The trees and shrubs forming the Arboretum are domg well, and each season
adds to their growth and their number. The Arboretum is now one of the most at-
tractive spots on the farm.

The horses, cattlef swine and poultry were all in good condition and showed cyi-
dence of constant and intelligent care,

16—4
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EXPERIMENTAL FARM, INDIAN HEAD, N.W.T.

This farm was next visited in time to see most of the more important crops be-
fore they were harvested. The yields of grain were heavy, especially those of oats. |
The experimental plots were most remarkable for weight of crop; the heaviest yielder
was the Banner, which gave at the rate of 136 bushels 26 pounds per acre. The best
twélve varieties in these plots gave the unprecedented average yield of 128 bushels 26 °
pounds per acre. Barley also gave excellent crops of very plump grain. On the plots
one of the two-rowed sorts gave 80 bushels, 40 pounds, and one of the six-rowed varieties
at the rate of 71 bushels 12 pounds per acre. Among the highest yielding wheats was '}
the Preston, which gave a crop of 43 bushels 10 pounds per acre. The best field crop j
was from Huron, one of the cross-bred wheats produced at the experimental farms;
this gave 40 bushels 24 pounds per acre. ‘

The cold and baekward weather retarded the ripening of the grain and it becare

was more or less shrunken. Several of the late ripening sorts of wheat which were 1ot
cut when the frost came on September 5, were touchéd with frost. Pease were not fully
ripened at that time, and consequently most of the varieties were more or less injured.
Flax was a fair erop:

Good returns were had from Indian corn cut green for ensilage, field roots also gave _;
very good crops. The yield of potatoes was larger than ever known before, the heaviest -
crop; that of Carman No. 1, in the experimental plots being at the rate of 711 bushels

the potato.. ‘

The early ripening varieties of wheat under trial have this year shown themselves |
relatively earlier than usual. The Preston, which has averaged during the past nine |
vears from four to six days earlier than the Red Fife, was this year from ten to twelve .

favour of Preston, The same may be said of other garly ripening sorts. This was no -
doubt due to the cool and backward weather; the earlier sorts probably having the
power of maturing more rapidly under lower temperatures. .
In the orchards of Siberian crabs and cross-bred. apples, the crab trees were well }
laden. The fruit makes excellent jelly although it is too small for most other purposes.
The cross-bred apple trees, the fruit of which is large enough to be serviceable for dom-
estic use, are young and only beginning to fruit. The trees seem to be equally hardy 1
with those of the crabs. Trees and shrubs for shelter and ornamental purposes have §
been largely propagated and distributed among settlers all over the Territories, who are.:
using them to advantage and thus making their home surroundings more attractive.
The horses, cattle, swine and poultry were all in good condition and everything in
connection with the buildings, implements, &c., was in good order, indicating careful »
management, ]

REGINA AND PRINCE ALBERT DISTRICTS.

After leaving Indian Head, the Regina district was visited, also the country from
Regina to Prince Albert. This was during the last week in August and the first in §
September, at which time the crops were very promising. By September 1 a consider- |
able part of the wheat had been cut and harvesting was progressing rapidly. In Prince
Albert several farms were visited, but the grain was not fully matured. At-Rosthern
the season appeared to be further advanced and a drive of over fifty miles was taken 1
over that district and a number of farmers seen, some of whom had from 100 to 200 3
acres of wheat. Three years ago very little wheat was brought in at this point and the}
town had no elevators. Now there are six elevators built and it is said that in 1902 §
00,000 bushels of wheat were marketed at this point, and it was expected that 600,000 4
bushels would be brought to Rosthern during the season of 1903, . 1
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" EXTENSIVE SETTLEMENT,

Settlement has progressed very rapidly along this line of railway and the home-
steads for many miles back have nearly all been taken up. About 60 miles south-east
of Rosthern, on the Hoodoo plains towards the Quill lakes a very large tract is being
taken up by a body of German Catholics from the United States. In conversation with
one of their priests, met at Rosthern, it was learned that about 2,000 of these people
had gone. into that district this spring, that many more were expected during the
autumn, and a still larger number next season. It is expected that this settlement will
occupy the greater part of forty to fifty townships. The line of the Canadian Northern
Railway now being built will run through this part of the country.

"Many of the towns from Regina to Prince Albert have doubled and some of them
trebled their population within the past three years, and many new towns have sprung
up and are growing rapidly, which at that time had no existence. Twenty-five elevators
were counted at different points along this line of railway. :

s

JOURNEY TO BATTLEFORD.

On returning to Saskatoon, a drive of 200 miles was taken in looking over the
country between this point and Battleford. A very large proportion of the land seen.
was of excellent quality, especially much of that along the proposed line of the Can-
adian Northern Railway on the north side of the Saskatchewan river. )

Arriving at Battleford on the day fixed for the holding of the Annual Agricultural
Fair, an opportunity was afforded of seeing a good collection of the agricultural pro-

ducts of that district. The grain shown at that time was not fully ripe, but was fairly
well advanced. . .

COLONY OF NESTORIANS.

Among other nationalities exhibiting on this occasion were the Nestorians, from
Persia, who have taken land within a few miles of the town. They made a very credit-
able display of vegetables. In an interview with one of their chief men I was told that
these people were very well satisfied with this part of Canada and expected.a larger
influx of settlers from their country next year. -

BARR COLONISTS.

About Saskatoon and alorig the road to Battleford, also in Battleford itself, many
of the Barr colonists were met with. The land chosen for this colony begins about forty
miles north-west of Battleford and extends in the same direction to a distance of ninety
miles from Battleford, and near that point the town of Lloydminster has been founded.
Of the 1,200 people who came out who were entitled to homesteads, about 400 have
taken up land in the British settlement. The others have distributed themselves among
other settlers all over the country and have taken up homesteads in proximity to places
where they could obtain employment. They are engaged in many different lines of
wozgk, in the towns, among the farmers, and on the railways. All those we had the
opportunity of talking to seemed satisfied with the country, and most of them expected
to go on their land to begin their settlement duties next spring, :

There is much difficulty in obtaining lumbeér in many parts of the North-west this
year for the many new buildings required. - A part of what is used in the Battleford
"district has been brought in from British Columbia and hauled up from Saskatoon, -

while a part has been floated donw the north Saskatchewan river, in barges, from
Edmonton, : . :

* DOUKHOBOR VILLAGES.

During these journeys opportunity was afforded for visiting several villages of the
Doukhobors. Each village consists of a number of houses, one for each family, neatly -
16—43 ' .



52 EXPERIMENTAL FARMS
3-4 EDWARD Vii,, A, 1904

built with logs and plaster, with, in some instances, an attempt at ornamentation on
the plaster work. Their houses are very clean and neat inside, but they appear to have
little idea of ventilation, as no provision seems to be made in any of the houses visited
for opening the windows. They all have gardens about their houses, in which the
leading vegetables are grown. Sunflowers and poppies are also always abundant. Young
and old eat quantities of the seeds of both these plants. In the neiglbourhood of these
villages a large quantity of land was broken and under crop. Belonging to one village
was 400 acres of flax, which promised a very good yield. The crop of wheat belonging |
to the Doukhobors were the poorest seen anywhere and it was evident that their pre-
paration of the land was very crude, although their oat crops were better. They will
doubtless soon improve in this particular. The villages visited are now well supplied
with cattle and horses.  These people are evidently making progress.

VISIT To THE EXPERIMENTAL FARM AT AGASSIZ, B.C.

Returning to Regina, the train was taken for Agassiz, B.C., where a week was
spent in looking into the many details connected with the experiments in progress
there with fruits, eereals and fodder plants. The yields of hay and grain had been
heavy, but, owing to wet weather, not much threshing had been done up to that time.
The yields of the barley plots, however, had been determined and the best of them
ranged from 70 to 80 buslels per aere. The fodder eorn was very heavy and almost fit
to cut. The root crop, also, was very promising.

The fruit erop at the Agassiz Farm was rather below the average, although some
varieties were bearing well. This is the general eondition throughout the coast climate
and has probably been due to very wet weather in the spring, which prevented the fruit’
from setting. On Vancouver island, where there was less rain, the crop is much better.
Plums have yielded well, but the ¢ plum rot’ has destroyed a considerable proportion of
the fruit in the orehards on the mainland. This troublesome pest has proved a discour-
agement to plum growers in the coast climate. In the drier interior eountry, fruit
trees have yiclded abundant erops and there the ‘ plum rot’ causes very little loss.

Among the large number of different sorts of fruits under trial at the experimental
farm at Agassiz, while some are of exeellent quality, others have proved inferior. These
latter are being discarded and a list of them will be published for the information of
fruit growers. Selections have been made of those of the highest quality and pro-
duetiveness—and, in plums, of those most free from rot—for planting in eommercial
crchards, where instead of having one or two trees, from five to ten trees of each sort
are being planted. .

A general inspection was made of the field crops, the stoek, buildings, &ec., and all
were found in good condition.

New Westminster and Victoria were also visited and arrangements made for 8
fine display of the produets of the Agassiz Farm at eaeh of the large exhibitions to-
be held at these points.

CALGARY AND EDMONTON DISTRICTS.

On the return journey, a few days were spent in looking over the country from
Calgary to Edmonton. The progress in settlement all along this line during the past
three or four years lias been marvellous. Many flourishing towns were seen along the
line, some of them only two or three years old. Nearly all the older towns have in-
creased in size and population very much of late. The homesteads are nearly all taken;
up for from twenty to thirty miles on both sides of the railway and for necarly the
whole distance. At Edmonton they are all disposed of for nearly seventy miles east’
and from thirty-five to forty miles west. TFully 14,000 settlers have gone into the I2d-
monton district within the past three or four years, a large proportion of whom are
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Americans and Galicians. The people who have come in from the United Statef; mal":e
excellent settlers and are well trained to the work devolving on new settlers in this
western country. The Galicians are making good progress, are fast adapting them-
selves to the conditions in which they are placed, and are learning English. A number
of schools have been established among them.

The town of Edmonton has made phenomenal growth and the prices asked for pro-
perty there are in some instances more than could be realized in cities in the east with
five times the population which Edmonton now has. o

Returning, a day was spent at the thriving town of Innisfail, where a drive was
taken through a part of that district and some fine farms seen. An opportunity was
also afforded of meeting some of the leading farmers of that locality at the prosperous
and well equipped creamery which has been established there,

VISIT TO SOUTIIERN ALBERTA.

A trip was made to Macleod, Pincher and Cowley, where some fine ficlds of fall
wheat were scen; also to Lethbridge, and thenee to the Mormon settlements south-cast
of that place, the towns visited being Stirling, Raymond, and Magrath. Each of these
places has increased considerably in population during the past year, but the most re--
markable growth has been at Raymond. Two years ago I visited the spot on which this
town now stands, when g surveyor’s tent was the only thing to be scen on the wide
expanse of prairie. Now there is a town of about 1,500 inhabitants, possessing a very
large brick school, a meeting house, hotel, stores, bank and numerous dwellings.

DEET SUGAR FACTORY.

There is also an extensive Leet sugar factory nearly completed at a cost of about
$400,000, which will have a capacity for working up 850 tons of beets a day. This
factory is very complete and modern in all its appliances. Some good fields of bects
were seen in the neighbourhood, but in many instances the land on which they had been
grown had not been sufficiently worked to give the best results. Some of the better
fields were expected to give from 10 to 12 tons per acre. The beets grown there are said
to be very rich in sugar. The total crop is estimated at from 10,000 to 12,000 tons,
which will be sufficient to keep the factory running from thirty to forty days. Another

year, under improved conditions, it is expected that a better and larger crop will De
produced.

QUALITY OF WIIEAT SEEN AT ELEVATORS.

Returning eastward, some time was spent at Regina, Indian Head, Virden and
Brandon. Threshing was being pushed rapidly along and large quantities of wheat
were being delivered at the elevators, Most of that being received was grading No. 1
and No. 2 Northern, with an occasional lot of No. 2 Hard, ' This wheat was coming
mainly from the crops grown on stubble land, since they were the earliest to ripen. At
all the localities named, excepting Indian Head, the wheat crop was averaging about 20
bushels per acre, and at Indian Head from 20 to 25 bushels. The Crops on summer-
{fallowed land are expected to be heavier; but, since they were later in ripening, they
are likely to grade somewhat lower,

The prices being paid this year for wheat grading N
higher than were paid last season for No. 1 Hard. Hen
growing districts of the North-west country are well sat
season. ' ‘

Although a few days of wet weather
quantity of wheat handled by the Can
Railway from September 14 to Octobe
aggregating nearly 5,000,000 bushels, a
of leaving Winnipeg would soon grea

0. 1 and No. 2 Northern are
ce, the farmers in the wheat
isfled with the results of the

have delayed threshing in some quarters, the
adian Pacific Railway and Canadian Northern
r 7, and inspected at Winnipeg, was 4,939 cars,
nd the fine weather which prevailed at the time
tly accelerate the moving of the crop.
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ADDITIONS TO THE STAFF,

During the past year a new division of the work has been established known as the
‘ Division of Cereal Breeding and Experimentation.” In this are included two impor-
tant branches of work which hitherto have been under the personal charge of -the
Director. These are the production of new varieties of cereals by cross-breeding and
selection and the comparative tests of new and established sorts. The work of general
supervision of all the farms now claims so much of the Director’s attention that it was
not possible for him to give the time necessary to do justice to these special branches.
The great grain growing interests of Canada are so important that every effort
should be made to ‘improve existing varieties and to produce such new ones as are
needed, by judicious crossing, so that varieties may be had suited to the. various climatie
conditions found in this country. Much good work has already been done which is
creditable to the Department and to the Dominion, but the field is a boundless one and
the possibilities of improvement are great. The Experimentalist, who has been ap-
pointed to take charge of this division is Dr. C. E. Saunders, who has had special
training in this direction and has done considerable work in cross-breeding at the
Central Farm during the past seven years.

An assistant has also been appointed to the poultry manager, Mr. Victor Fortier,
of St. Jérome, Quebec, having been chosen for this position. Mr. Fortier is a man of
much experience in poultry matters, and is specially acquainted with the needs of the
province of Quebec in connection with her poultry interests. Through Mr. Fortier’s
energy and his intimate knowledge of poultry breeding and management it is hoped to
extend the usefulness of the poultry division.

PUBLICATIONS ISSUED DURING THE YEAR.

During 1903 three bulletins have been published, No. 41 gave the ¢ Results obtained
in 1902 from trial plots of Grain, Fodder Corn, Field Roots and Potatoes” This is

the eighth bulletin dealing with this subject, prepared by the Director. While dealing

primarily with the crops on the experimental plots on all the experimental farms in. - |

1902, it contains also the average results had from the growing of these important farm
crops for a series of years. The information thus given has been very useful to the
farmers of Canada, showing what varieties have been most productive in different parts
of the Dominion.

The second bulletin, No. 42, on ¢ The Rape Plant, its Culture, use and Value,” was
rrepared by Mr. J. H. Grisdale, Agriculturist. In this bulletin the usefulness of rape
for forage purposes for most classes of stock is demonstrated. The most approved
methods of cultivation arg given and the cost of growing this crop. Some particulars.
are also submitted of the.results obtained at the Central Experimental Farm in the
feeding of this plant to swine and steers. .

The third bulletin, No. 43, was on ‘ Plum Culture, with Descriptions of Varieties,’
in which are submitted district lists of plums suitable for Ontario and Quebec. This
has been prepared by Mr. W. T, Macoun, Horticulturist, and includes an account of
the different classes of plums grown, with some particulars of the experiments which
have been carried on with plums at the Central Experimental Farm for many years
past. Methods of preparing land for orchard are given, with particulars as to their
subsequent planting and care. The methods of propagation of the plum by budding
and grafting are referred to and explanations given as to the subsequent pruning and
care of the trees; also tlie spraying of them to control insect enemies and to prevent
injuries to which they are liable from various diseases which affect the trees and fruit.
Reference is also made to the manner of picking and marketing of the fruit.
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PREPARATIONS FOR Tf-[E LOUISIANA PURCHASE EXPOSITION AT ST LOUIS.

From each of the experimental farms contributions of material have been made for
the Louisiana Purchase Exposition at St. Louis. These consist of large quantities of
grain in the straw, as well as of cleaned grain; also collections of grasses, millets and
other. fodder plants. Large quantities of fruit and vegetables have been put up in
bottles in preserving fluids and forwarded to the exhibition branch of the Department
of Agriculture. While all have assisted in every department, the largest contribu-
tions to the cereal display have come from the experimental farms at Indian Head,
N.W.T., Brandon, Manitoba, and from the Central Experimental Farm at Ottawa.

The larger portion of the frnit display has been sent from the experimental farms at
Agassiz, B.C., Nappan, N.S., and Ottawa, Ont.
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of much interest, from foreign countries. To Prof. John Macoun and Mr. J. M.
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T also tender my best thanks to the officers of the Central and Branch Experimental
Farms, for their faithful services and for their earnest co-operation in carrying out
the different branches of the work. My sincere thanks are also due to those members
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had personal charge; to Mr. John Fixter, the farm foreman, who has takzn special
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me with practical suggestions; to Mr. George Fixter, to whom I am itdebted for careful
management of the work connected with the distribution of samples of seed grain to

the farmers of Canada; and to Mr. Wm. T. Ellis, who has done much careful work in

testing the vitality of seeds, the management of the plants in the greenhouse and in the

propagation of many useful species for outside decoration. Mr. Ellis has also rendered
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Director of Experimental Farms.
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REPORT OF THE AGRICULTURIST.
(J. H. GrispALE, B. AGR.)

Dr. Wat, SAUNDERSs,

Director, Dominidn Experimental Farms,
Ottawa.

Sm,—I have the honour to submit herewith reports upon the horses, cattle, sheep,
swine and farming gperations under my supervision during the past year.

As in previous years much of my time has been taken up in attending agricultural
and live stock meetings in various parts of Canada.

I have to report a fairly successful year in the different branches of my division
and in this connection I wish to aclknowledge my indebtedness for assistance and
earnest co-operation in their various positions of the farm foreman, Mr. John Fixter,
of the herdsman, Mr. Chas. Brettell, and of the dairyman, Mr. J. Meilleur.

From December 1, 1902, to November 30, 1903, 3,003 letters were received and 3,339
despatched by the agricultural division.

I have the honour to be, sir,
Your obedient servant,

J. H. GRISDALE,
o Agriculturist.

LIVE STOCK.

The live stock now (Dec. 1, 1903) occupymg the dlﬁerent stables and pens under
my charge includes horses, cattle, sheep and swine.

HORSES.

The horses are used for labour exclusively. They number 19, made up of :—

13 heavy draught horses of Clydesdale and Percheron blood.
5 heavy driving horses.
1 light driver.

CATTLE.

There are representatives of four breeds of cattle, viz.: Shorthorn, Ayrshire,
Guemsey and Canadian. There are besides a number of grade cattle and steers,

Pure Bred Breeding Cattle.

The pure bred cattle are as follows:—

11 Shorthorns, including 2 bulls and 9 females.
13 Ayrshires, including 2 bulls and 11 females.
12 Guernseys, including 5 bulls and 7 females.

71 Canadians, including 2 bulls and 5 females.

57




58 - BEXPERIMENTAL FARMS

3-4 EDWARD VII,, A. 1904

GRADE CATTLE.

There are 17 grades, including 5 Shorthorn grades, 5 Ayrshire grades, 6 Guern-
sey grades and 1 Canadian grade.

Steers.

Sixty-seven steers are now being fed in the barns; this includes:—

15 three-year-olds.
21 two-year-olds.
17 yearlings.

14 calves.

SHEEP.

Thirty-four head are in the pens, meludmg 20 Shropshires and 14 Leicesters.
The Shropshires are:— .

4 rams; 1 old and 3 lambs.
16 ewes; 12 old and 4 lambs.

The Leicesters are:—

3 rams; 1 old and 2 lambs.
11 ewes; 8 old and 3 lambs.

SWINE.

Oune hundred and eighty-eight pigs of all classes are being fed.
This number is made up as follows:—

31 Yorkshire, including
12 breeding sows. .
2 stock boars. -
3 young sows.
8 young boars.
6 sucklings.

5 Berkshires, including
4 breeding sows.
1 young sow.

6 Tamworths—
3 breeding sows.
3 young sows.

4 Large Blacks.

3 breeding sows.
1 boar.

142 feeding pigs of various ages and breeds.

HORSES.

There are 19 horses in the stables. These horses are expected to do the work in
the various departments during the year. The work on ¢ The 200 Acre Farm’ is but
a part of their duties, about 384 per cent of all the work they perform. They work in
addition for the horticultural and experimental departments, as well as upon the lawns
and in the Arboretum. In addition a large amount of hauling in connection with the

different departments as well as roadmaking and messenger service takes up much of ~

their time.
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During the 12 months, December 1, 1902, to November 30, 1903, the 19 horses
consumed 145,900 1bs, hay (almost 73 tons), 105,432 Ibs. oats, bran and ol meal, and
5,000 1bs. roots.

This food was valued at $1,552.10. To care for them cost $560.00, making a total
cost of $2,112.10 for 19 head, or $111.16 to feed and care for one horse for the year, or
37 cents per day, counting 800 working days in the year.

The driver received $1.41% per day; hence 10 hours (day’s work) work with a team
costs $2.16.

In estimating the cost of horse labour further on in this report $2.50 per day is
allowed. This leaves a margin of 32 cents per day for wear and tear on harness and
for replacing horses as they grow old. Since the daily allowance of 16 cents per horse
amounts to $48 in the year of 300 working days, it is evident that all possible contin-
gencies are amply provided for.

Since the stock of horses is 19 head, and the average working life has been about
10 years, there is allowance made for a sinking fund of $9,120 in the ten stears, or
sufficient to replace the horses and harness twice over,

DAIRY CATTLE.

The herd of dairy cattle duri

ng 1903 consisted of 88 females, all told. They
were :—

.........................................

Ayrshires. .
Guernseys. . .. ., .. P
Canadians.. .. .. .. .. e .

Shorthorn grades. .
Ayrshires grades. .
Guernsey grades. . .. .. T e et et et et te e e e
Canadian grade. . ..

St ®% s o0 4e ee e

*e ®e se s 4.

*e ee e e s, *S 4 e e e e ek 4w 4

e e 4,

s e0 e+ es 4

.

FEEDING TIE DAIRY CATTLE,

The roughage ration fed to the dairy cows consisted of ensilage, mangels, clover
hay and some chaff. The amount of roughage fed varies considerably, since the milch
cows vary in weight from 800 Ibs. to 1,600 lbs. The approximate roughage ration fed
per 1,000 lbs. weight is 35 Ibs. corn ensilage, 20 lbs. mangels, 5 Ibs. clover hay and a.
little chaff, .

The meal or grain ration fed consisted of different mixtures at different times and
to different cows. The meals or grains used were oats, barley, bran, pease, gluten and
oil meal. Gluten meal formed the basis of the ration during the winter, while oat chop
took its place in summer. o

No very heavy grain ration was fed to any cow.

A careful study was made of
each cow’s requirements, and she was fed accordingly. = -

SUMMER FEEDING.

The cows were, as usual, pastured during the first
fifth year of the rotation ; that is, on land from which o
August and September they were allowed to have the
fourth year of the rotation. In addition, some soiling
corn. The meal ration in the summer was a light one.
ground and fed in proportion to the yield of milk, save
calves, when a somewhat heavier ration proportionately

summer months on part of the
ne year’s hay had been cut. In
clover meadow aftermath of the
crops were fed, and some green
It consisted of oats sind barley -

n the case of heifers with first
was fed. ’ ’

-
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COST OF FECEDING.

In estimating the cost of feeding, the following prices were charged for feed stuffs,

being the average local market rates for the same during 1902, save in the case ~

of ensilage and roots, which are charged at the usual values affixed in experimental
work :—

Per month.
Pasture.. .o v vt vt v e et vt et e e e e oo 8 2 percow
Bran.. .. oo ve e ee i e an 16 per ton
Gluten meal and oil meal.. .. .. .. .. .. .. .. .. .. 25 «
Oatsandbarley.. .. oo o ivve cr i e v e e e 21
Cloverhay.. .. .. oo it vt vt it it et e e e v«
Chaff.. .. .. .... ... 4 «
Roots and ensilage .. .. 2 «

In estimating the value of the product, 20 cents per pound is allowed for the
butter, and 15 cents per hundred pounds for the skim milk and butter milk. The butter
is manufactured in the farm dairy and sells on the market at from 22 cents to 30 cents
per pound, an average of about 25 cents per pound during the year. This leaves about
5 cents per pound for cost of manufacture.

The following tables give in detail the particulars concerning each cow, herd state-
ments for each of the pure-bred and grade herds, and monthly statements for all the
herds combined.

The monthly statements for the whole milking herd show the total yield of milk
for each month, its butter fat content, the amount of butter produced, the number of
pounds of milk required for a pound of butter, and the average yield of milk per cow
per diem. The highest average per cent of fat was recorded in October, and the lowest
in February. .

In presenting the following ‘ Herd Reports’ some few words of explanation are

necessary.
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DAIRY CATTLE REPORTS.

During the year 38 different cows were milked for shorter or longer periods, as in-
dicated on the first page of my report on dairy cattle, whereas in the subjoined ¢ Herd
Reports’ only 22 animals are reported upon.

In almost any dairy herd of any size some cows will be found that for some reason
have given milk during only a very small part of any given year. Where a large number
of cows are being considered one or two such cases introduced in estimating the average
does not materially affect the same, but where the herds to be compared are small the
eonsideration of one or two such cases in one herd and no such cases in another makes
an unjust difference in favour of the latter herd. To overcome this difficulty as far as
possible, the records®of three of the best cows in each herd, and of cows that had been
in milk for the greater part of the year, have been taken, and the averages estimated
from these records, rather than from the records of all cows of that particular breed that
happened to calve during the year.

REPorT 1 is 2 summary of the more important points in connection with the year’s
work with the dairy herd. .

Rerort 2 contalns the individual records of all cows that gave any milk during the
year,

REPORTS 3,4,5,6,7,8,9 and 10 give the herd records of the several pure bred and
grade herds under test.

REPORT L

GENERAL SUMMARY.

November.
December.
January.
February.
March.
April
August
September.
October.

May.
June.
July.
Totals.

No. of cows
iving milk
or month . 23 23 22 20 24 28 32 33 30 28 29 29

Lbs. of milk

in month ..[11,89811,402} 9,838110,571(15,508| 21,263|26,938| 25,634 21,932|17,47418,747(19,282' 209,482
Average for, '

tday'..... 3966 (367°7 |317°3 377°5 |500°1 | 7088 869} 8544 ) 7075 |6637 |624°9 622 5739
agepercow.| 1725 16°54) 15°13| 21-14| 23°85| 26°58[ 26-94| 25-63 23'08| 19-41] 20-83| 20°30| 21'63

{ircelll)tfa,t.»‘l'w 4'36) 4:'35] 408 4'29) 4'291 4'20| 4:26f 4:24( 4°22 4-31] 440 430
8, butter
fat.........|513" 48497 01)428-02|431 - 78/665° 06] 908" 04)115424)1092°31) 929° 35|736° 63808 92:849-10) 9013" 94

%gs. bqltltefr.. 604-09|584°73(503 55|507 * 88(782 42|1068°23 (1357 71| 126507 109333866 ' 59/ 951 67 998 * 94110604 -21
8. itk for| )

11b. butter.| 19°70| 19-49| 19°54| 2081 19-82{ 19-91| 19-84| 19-95 20-07( 20°15{ 19'69| 19-29] 19'75




REPORT 2.

InpivipuaL Cow RECORDS.

. 2 2 b1 -~ a3 b . . 3 -1 .
¥ Sk g |8 £ 1% EB e (g8 E25|E B4 |8 |8 |82 |58 | a8
& |E |2 1213 | (5 |Bsl88 |« |5E|2g%| 8. 88|38 |s |58 |3 [°3
g |5 s |3 32|55 185 |0 |so|B88 8| 852 (5 |88 | |2
s w |8, |5 |® | 8% 1888 | g |32 |28&| 58| efls |B,|%ig|SE | 8.y
Name of Cows. i ° 8yl & | s 38 | 8238 2 BS 5% 28 og - = %‘”g '-'E"c' 233
o & f 4 |O g e F il S Z 2 =20 | g O ™9
os |BH|ZE| S | B2 BE |of|sn,| s | EE|ESg By gn |8y 20 288|808
s| 82 BE | 2w | 3 ] B2 |Eg |88/ 8585|285 0 |Bn B8 lud |50 858 | Sup
& 53 S8 88| 5 | y8| 80 | &8 392|355 | 85 |53 EQ (88 | £ |82 | 8% |SEw | €8S
<| A AR B A & ke e e (2T ETSTIS & &
Days.| Lbs.{ Lbs, | p.c. | Lbs. $ $ $ | Lbs. | Lbs. | Lbs. {Mos.| 8§ | Cts. | Ots. Cts.
%ueenie.... ..... (G.G.) 5[Mar.10,’03) 290 {22'8 | 6,629] 593 466°57] 93'31( 9 24/102 55) 1,468] 8,430] 1,815 5| 39 46 59°52| 841 116
olly............ (G.C.) 8Jan.30,03| 325 [2613| 8,493 4-55| 454-24| 90-84| 12 04/102 82| 1.712| 8290 1815| 5| 41 76| 49-17| 94| 10-6
Zamora-......... (C.)| T Apr.18703| 320 |24-04| 7,694| 4-96| 448-80| 89-76| 10 80|100 56| 1,566 9,455 1.707| 5| 41 08| 53-40] 91| 10°9
Jessie A, ... . (A.) | 9lFeb.16,03| 265 352 | 9,330 3-78) 415°16| 83-03| 13 36| 96 39| 1.729| 8.021| 1.4 5| 40 21| 43-09]  9:60| 10-40
Leura...... ..... (G.A.)|  6Dec.1202| 324 |32'3 {10,490 3:25| 412-80| 82-56| 15 10| 97 66| 2,058 6.790| 1.630] 5| 43 77| 41-72| 10°36| 9-64
Itchen Lady ..... (G.) | 6|May 2,03 200 |23-76| 6,892 4-85| 391-08| 78-S1| 9 73| 88 54| 1.368| 7.700| 1.837] 5 37 81| 51-S6] 96| 10-4
Countess ........ (G-A.)  5|Feb.12,08| 275 |31-5 | 8,674| 3'97| 405-15| 81-03| 12 3y| 93 42| 1.769| 9.658| 1,815 - 5| 43 69| 50°36| 10-70|  9-30
Bellflower . ..... G.G.)l 5Mar.10,03| 285 |25°7 | 7,339 4-48| 387-03| 77-40( 10 42| 87 82| 1,48 9,910 1,815 5| 41 10| 56-00| 106 94
Fortune......... (C.)'| 7|Nov.30,02| - 300 |21'45 6,436 4-70| 356-00] 71-20| 9 08f 80 28| 1.542| 6.510| 1.425| 5| 36 91| 57-34] 10-3 97
fe.... ... (A.) | 7|Apr.18,03| 275 |27°5 | 7,562 3-87| 344'75| 68-95] 10 81| 79 76| 1,293 8.830| 1.810] 5| 33 09| 50-37| 11-04f  8-96
+Miss Molly. ... (S.) | 13[Sep. 4,02] 250 {25°7 | 6,429 4-53| 330-¢7| 66-01) 9 13| 75 14| 1,339| 8,780 1.815] 3| 34 69| 53-96| 10°% 95
chioness . . ... (S.) | 9|Mar. 6,03| 300 (23-9 | 7,182 4-14] 350-14] 70-08| 10 25| 80 28| 1.641| 8.800| 1.815| 5| 41 56| 5772 11-9 81
Bloomer......... (A.) | 4Mar.31,°03 325 (21'8 | 7,087| 4'12/ 343-78| 63-75 10 11| 7S 86/ 1.625| 9,640 1,815 5| 42 24| 59-60] 12-20]  7-80
Flossy Lyons ... (G.) | 3|Feb. 403 260 [19-39! 5,041 5'13| 304'54| 60-90| 9 07( 67 99| 1.103| 6,270 1767 5| 33 48| 66-41| 19-9 91
Denty......... . (A.) 1 4]Mar.29,°03| 320 (2036 6,515| 4°27| 327-05| 65-41) 9 27) 74 68| 1,597 9.590| 726  b| 41 91| 643 | 128 7°2
Exile......... .. (C.)| 8/May10,503 170 (31'12| 5,291/ 3-78| 236'52| 47-30 7 50| 54 80| 'ss5| 1.070| 682 5| 22 30| 42-14] 94| - 106
Deanio . .. (G.) | 6|Aug.21,03] 300 118'70 5,631 4-94| 327-52| 65-46| 9 95/ 83 41| 1,394| 9140| 1,837| 5| 41 81| 73-18] 126 74
Bloom........... (G.G.)  9May 3703| 290 |23-05| 6,682 3-96| 311-65| 62-33/ 9 55| 71 88| 1,218/11,310 1,922 5| 40 21| 60-17| 1292 7-08| 3L 67
Sadie............ (G.S.)  3|Sep. 11,503} 322 |18-00f 5,799 4'59| 312-58| 6251 8 26| 70 77| 1,373 9,010/ 1,865| 5| 39 20| 67°75| 12:50/ 7-50| 31 .48
Annie.... ... (G.G.)] S{Apr. 1,08/ 214 |21-63| 4,629] 4-22| 229-72| 45-93] 6 60| 52 55 86| 1.120| 777| 5| 22 71| 49-06] 98| 10'2| 99 84
ecky ....... .. (A.) | 4|Mar.28,03| 291 |21.64| 6,209 3-97| 294-24] 58-84| 9 00| 64 84| 1,408 9.370 y 513978/ 6315 135| 65| 2306
Cherry ......... (G.8.) 3|July18°03| 326 (18'55| 6,047| 4-31| 306°60| 61-32| 8'61| 69 93| 1,724 9,320 1,815] 5| 43 11| 71-20| 14-06| 5-94| 25 82
Alms . ... 0000 (G.G.)| 2\Jan.19,03| 284 [16-33| 4,638 4-73| 25878] 51-75| 6 57| 53 32| 1.252| 5,160 5 3278/ 70'67| 126 | 74| 92554
+Honoria .. ...... (G) | 7|Oct. 1,021 208 |21°17| 4,25 4-19] 229-89| 45-97| 6 28| 52 25| 1,182( 9,543| 720|......| 27-66] 62-28| 12-03] 7-97] 24 59
ggio...... .- (G.G)|  2|Apr. 1,03\ 214 17-50 3,747) 4-74| 209'2 | 41-84| 5 27| 47 09| 'ss6| 5040 313 8| 2271/ 606 10'8| 92| 2438
tDarlington Lass. (S.) | 10|Apr.10,03| 180 (252 | 4,547 4-17| 22312 44-62| 6 48] 51 10| 813|11,500| 1,835] 1| 28 15| 61-90| 126 | 74! 2295
Alice. .. ........ «G.A.)|  2Mar.19,03] 220 (20-2 | 4,449 3-76 197-16| 39-43] 6 37| 45 80| 88| 2.570 5| 24 80 55°74] 12'60]  7'40, 21 00
Gurta ..... ..... A)| 3.......... 295 |18'57| 5,479| 3'96| 255-43| 51-08] 7 83| 58 91| 1,242 9/170| 726 5 37 94 69-24| 16 4 20 97
Alvina ...... .. (G.A.)  2|May17,03| 167 |24'35| 3,416| 4'08| 164 |32'80| 4 87/ 37 67| 672 120 93 5|17 65 517 107 93 2002
OTB s evvensoens (G.A.), 11|Mar. 8,08 295 [22'55| 6,645 3-21| 251'01) 50-20| 9 58| 59 78| 1,656| 8,840 726| 5| 41 75 62:84] 16°6| 34| 1803
ROSY .onv waenrnn (G.S.)  4]Oct. 5’03 304 (18°47| 5615 3-8 | 251-64] 5032 8 04| 58 36| 1,448| 9,590 746| 5| 40 59/ 72°20| 161] 39| 1777
Amy...... ... (G.A.)] 2(May18,03] 165 1854 2,960] 4-28i 148-58[ 23-71] 421 33 921 ‘660! 120! 93] 5l 1753/ 59220 18] S2) 1639
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Ruby ........... (G.) | 6/Oct. 503 2831 14'93| 4,296 5°68) 27111 5422) 592 60 14) 1,310/ 9,685 735 5/ 40 248116 | 181 19| 1093
Denise Reine .. .. (C.; sl 239) 10°09] 2,615 483 1487 | 29'74| 3 68 33 42| '831] 5390 531 5 23 358107 | 19 1 5 07
Clatford Spos.... (G.) | -9Jun.11,'08| 304| 12:12 3,687| 4'5 | 199-56/-39-91| 5 22| 42 32| 1,617 9738 735 5 42 3208114 | 21°21........ 2 81
Iuminata. .... (S.) | 4/Mar.31708) 286/ 96 | 2,752 4'26| 138-05| 27°61] 3 91| 31 52 '926| 8,645 726 5 3¢ 2581-24 | 21-08] 000" | 273
+Norah's Last. ... (A.) 9]Mar.2o,’03 92| 6:65| '612] 415 29-91] 5-98 0':37l 6 85| 289] 6,8200 360 ..... 12868210 43 ... *6 01
+Dead. N ~Loss.
, ' SHORTHORNS.
i . . =T s . 0
o : 3 24 g [E58| T s 2 S N 5
e |5 12 | B s | g8 |F |BE|8 | (3555 (2|3 |5 |%EF |E |iF
o B L) T -:__.a‘ 5 Ei] o) e, ] 2 -~ o“_ @ . o
S |B8|§ | &2 B2 |Salfu 0 |5 (B8 Al |32 2, | Ta, |83
. Names of Cows. -5: “o'; gx | & 8 gg 2y jwa 8] g 5 WS ﬁg g%s| 88 E{B :EE 85.‘5
58 | BS|3E| B |Sy| =8 |C5 (%8 (¥4 g |82% 5n |2 | S8 |e®| S8 ]°=36.8
| s |EE |me | w | SE| B8 |2g |25 )aE| f |2E5) 5% % (2l |as | S50 asy| i
& K B8 1E8| 8§ |88 88 |38 3% o | § |[Eof| 8|8 ]l88 |22 | %2 o288 4
<| A |m |AT a8 & &7 [ETIET ST < 1R <7 S |8T 8T 877 &7 &
o ~ |Days.| Lbs. | Lbs. | p.c.| Lbs. |$cts.|$cts.|$cts | Lbs | Lbs. | Lbs. (Mos|$cts.| Cts, | Cts. Cts. $ cta.
Marchioness.. .......... 9Mar. 6,03 300 23-9] 7,182 4-14| 350-14| 70 03| 10 25| 80 28| 1,641| 8,800] 1,815 5 !41 56/ 57°72] 119 81| 3BT
Miss Molly........ ... 113!Sept. 4,02{ 250/ 25'7| 6 453 330°07| 66 01| 9 13| 75 14| 1,339| 8,780| 1.815| 3 |34 69/ 53'96] 10°5| 95| 4045
Darlington Lass.... .. ... 10|Apr-10,03| 180 25-2) 4,547) 4'17 223-12 44 62| 6 48 61 10| '813|11.500] 1.815] 1|28 15 61-90 12.6 | 74| 2295
Aversge. . ......... S TR .| 248 249 6,053 422 301-11| 60 22| 8 62| 63 84 1,294| 9,693| 1,815 3 | 34 80| 65749, 1156 | .44 | 34 04
AYRSHIRES.
Jossie A..........c...... 9(Feb. 16,03| 265 35°2] 9,330 378 415-16{ 83 03] 13 36| 96 39| 1,729| 8,021| 1,40¢| 5| 40 21) 43-09] 9'60| 10°40] 5618
0nn L 7{Apr.18,03| 275/ 27-5] 7,562 3-87( 344-75| 68 95| 10 81| 79 76) 1,293| 8,830| 1.810| 5| 38 09! 50-37| 11-04] 8-96 41 67
Bloomer. ..... .... 4/Mar.31,03 - 325\ 21°8| 7,087 4-12 343-78| 68 75| 10 11| 78 86| 1,625 9,640{ 1,815 5 | 42 24| 59-60] 1220 7-80| 36 62
Average. ........... R S T o288 27 7,993’ 3-91’ 367'89, 78 57| 11 42| 85 00| 1,549 8,830] 1,675| 5 | 40 18| 50-26] 10'92 9-08] 44 82
‘ - GUERNSEYS.
Itchen Lady 6/May 2,03 290 23-76| 6,892 4'85| 394-08/ 73 81| 9 73| 88 54| 1,368] 7,700 1,837 5|37 81| 5485 96| 104] 5073
Deanie ........ 6|Aug.21,03| 300 1870 5631 4-94 32732 65 46| 7 95 73 41| 1.574| 9,140 1.837] 5|41 31 73'18] 126] 74| 3210
*Flossy Lyons 3iFeb. 4,03 260 19-39| 5041 5-13| 304-54] 60 0| 7 09| 67 99| 1,103 6,270{ 1.767| 5 | 33 48| 66-41) 10°9| 91| 3451
Average.........ooifeeiideiiunnnn, 283| 20°7 | 5855 4-96] 311-98| 68 39| 8 25| 76 64| 1,348 7:703, 1,813'1 ;’37 63 6409 100 | 91| 4245

* Flossy Lyons calved for first time in February, 1903. : . ]
’
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= | g : e § [Baale |¢|3 S laa | 2B
e |2 13 | B le | B |3 (558 | 2 EFEE 1212 |8 |%E & |E3
= Pz | P P Sk 5 S| & o |23 .| 8] 3 2 8 g B3
& ®5 | o 5 = g |2.18°1% =2 |82gl T8 8|S = 5.8 ] ‘59
19 TH g’ « ot A =S -—48‘ ] < g =8 [>T g BE .—-E’U. 3‘,'6
Names of Cows. Ad 1% |Bs1 2 [T w8 | 2% C % g %%&g S5l 8 .; =R et 4 §§—f—;
g e =1 ‘s -~ -t s . - e Wo| » o =} - Q Q
w S f3=] g a8 . n D o o¢ 5 s (62| & ® |9, g8 I3 O9%g | 0,8
| 88 |ZEI2E| g | %2 TR |25 2% el | § |5uu|E% | a8 Saliiv|asv|als
& =S EH|3%| £ & H 28 | &8 |32 |80 § [865| E8 |S| 8~ |82 | 828 | c8a | gha
< (=} “ =] B A & > > 3 < (< < A | B o o A~ A
Days. Lbs. | Lbs, p.c. | Lba. |$ cts.|$ cts.|$ cts.| Lbs. | Lbs. | Lbs. [Mos$ cts.| Cts. | Cts. Cta. $ cts.
Zamora....... .......... 7|Apr.18,°03| 320} 24°04| 7,694] 4-96| 448-80| 89 76| 10°80|100°56] 1,566| 9,455} 1,707 5 | 41 08] 53:40 91 10°9 59°48
\ Forhgne.. 7|{May 10,°03| 300| 21-45| 6,436| 4'70|" 3856-00| 71 20| 9°08; 80-23| 1,542| 6,510 1,425| 5 | 36 91| 57'34] 10'3 97 43°37
*Exilee ......coevuennnn. 8{Nov.30,°02! 170] 31-12| 5,291{ 3°78| 236°52| 47 30{ 7-50| 54-80; 885 1,070] 682| 5 | 22 30| 42-14 94 10°6 3250
Average............. vecdovein ) 263) 24-48] 6,440 4-58 317-10| 69 42| 9-12| 78-54] 1,331) 5,678| 1,271] 5 | 33 43| 51'90] 96| 10'4| 45712
* Exilee was purchased in March and gave no milk till May 10, 1903, when she calved.
SHORTHORN GRADES.
Bloom .......cccnve vnnn 9iMay 3,°03] 290| 23-05| 66-82( 3-96] 311-65| 62 33| 9 55! 71 88| 1,218111,310{ 1,922/ 5 | 40 21} 60°17| 12°92 7°08/ 3167
Sadie 3{Sept.11,°03]  322| 18-00| 57°99 4°58] 312-58| 62 51| 8 26{ 70 77{ 1,373| 9,040] 1,865 5 | 30 29| 67-75| 12°50 7:50( 31-48
Cherry......ooonvvnennnn 3|Tuly 18,703 326] 18-55| 60°47 4-31; 306-60| 61 32| 8 61| 69 93| 1,744 9,320| 1,815 5 | 43 11| 7120, 1406 594 2682
Average........ R IR 312 1979 61°76| 4°27| 310°27| 62 05| 8 80| 70 86| 1,445 9,890 1,867 5| 40 87| 66°15| 1317 6-83| 2999
AYRSHIRE GRADES.
Laurd.o....cooo v vunnnn 6!Dec. 12,°02] 324 32-3|10,490| 8:35| 412-80| 82:56| 15 10| 97 66 2,058| 6,790} 1,630 5 | 43 77| 41-72| 10°36 9-64 5389
Countess ............ 5!/Feb.12,°03] 275; 31-5| 8,674 3'97| 405-15] 81-03| 12 39| 93 42| 1,769} 9,658) 1,815} 5 | 43 69) 50°36 10°70 9-30 49°73
Alice....veviiiiiiininnn 2! Mar.19,’03 220I 20°2| 4,449; 3-76| 197°16( 39-43| 6 37} 45 80f 886| 2,570, 965] 5 | 24 80| 55°74| 12°60 7°40; 21°00
Average....... ... e e, I 273\ 25-8| 7,871| 3-65| 838-37| 67-67| 11 28| 78 96| 1,571| 6,339 1,4701 5 { 87 43| 4754 11'05l 8'95J 41°54
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IMPORTED AYRSHIRE HERD AT CENTRAL EXPERIMENTAL FARM.
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GUERNSEY GRADES.
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66 - EXPERIMENTAL FARMS

3-4 EDWARD VI, A. 1904 |

DAILY RECORDS.

The effort to interest dairymen in the returns from their individual cows has been
continued, and many farmers seem to be awakening to a knowledge of the fact that the
improvement of the whole herd demands the study of the unit; that is, a close acquaint-
ance with the expenditure upon the individual cow and the returns from the same.

‘This can be determined in no other way than by keeping an exact record of the
daily milk yield and the daily food consumption.

Forms, similar to the following, for keeping a record of the milk yield are still sup-
plied free on application.

N YU

DAILY MILK RECORD.

Herd belonging to ......oovveee ol ol i (This form supplied free by Live Stock _
Post Office .... .... Ceeies veee caeieeaee aes e Division, Central Expcrimental
Record for week ending...... .. ..o.ioiiiiiiin Farm, Ottawa, Ont.)

COWS

[ [ ! Total
i ] for Day,

Day. Time. l
|

Suday...... Ceeees Morning. .
Evening. .
Monday... ... -....|Morning..
Bvening. .. .
Tuesday .......... Morning..... ..
Evening. .. ..
Wednesday.. . ..... Morning......
Evening ... ..
Thursday.......... Morning.. ...
Lvening ..... S
Friday...c.coovnvse Morning.. .. .. Lol
Evening......
Saturday.. ........ Morning.......... L
Hvering..... :
Total...... Week........

(Reverse.)
CENTRAL EXPERIMENTAL FARM.
WM. SAUNDERS, Director. J. H. Grispars, Live Slock and Agriculture. |

MILK RECORDS.

1. The profitable dairy cow must give over 5,000 pounds of milk each year. To |
know the valuc of a cow her total annusal yield of milk must be known. The only way
to know this is to keep a record of her daily milk yield. ,

9. The form on the other side of this shect is intended to help progressive dairy
farmers by supplying them with a simple and convenient sheet for the keeping of the .
milk records of their individual cows. A study of such records will soon indicete which
cows should go to the butcher. We would be pleased to receive a summary of your re-
cord. If you have no summary forms write us. v

8. Such records are being kept by hundreds of successful dairymen to-day. Many
of these men attribute their success to the keeping of such records. Why not give the
thing a trial if you are a dairyman ? It will increase your milk product. It will lighten'
your labour, since your intercst will be increased in your work, and ¢ interest lightens
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labour” It will show you the unprofitable cow the ‘boarder” You cannot get rid of
her too quickly. '

4. For weighing the milk a simple spring balance may be secured for from one to
three dollars. If your local dealer cannot supply you, write the undersigned for particu-
lars, A small platform scale is fairly convenient, but we find the spring balance pre-
ferable. : :

5. Many farmers keep records of the amount of food fed to individual cows. If you
would like to do so, sample forms would be sent free on writing J. H. Grisdale, Agricul-
turist, Central Exeprimental Farm, Ottawa, Ont.

BEET PRODUCTION.
EXPERIMENTS 1N 1902-3.

The experiments in the winter of 1902-3 have been similar to those in 1901-2. Th’e
prices charged for feceds are the same as those mentioned in -connection with feeding
dairy cows.

It will be observed that in every case where steers were Lought in for feeding pur-
poses in 1902-3 there was a loss. In 1901-2 the difference between the cost price when
steers were bought in for feeding in the fall and the selling price‘ when they were sold
out fat the next spring was nearly double the cost of the feed required to fatten them.
In 1902-3 the difference between the buying price and the selling price falls short of the
cost of feed at the prices charged.

As stated in my report for 1902, such favourable conditions as maintained in
1901-2 for the beef preducer seldom occcur. think I may just as safely say now that
such disastrous years as 1902-3 for the feeder are seldom seen.  Throughout Canada and
the United States cattle bought in the fall of 1902 for feeding left a very small margin
to pay for {fced and care. Judging by the prices paid for feeding cattle and the market
prices for prime beef in the spring, I am certain that an average of $15 per head in-
crease in value is the qutside. Such a sum is considerably short of sufficient to pay all
expenses let alone leave any profit.

Of coutse, it must not be forgotten that a large part of the food consumed would
be roughage of such a character that it could not be sold off the farm, and, in addi-

tion, the manure obtained from cattle fed would be a most valuable and really indis-
pensable by-produet of all such feeding operations.

LOOSE 8. TIED.

The feeding of steers loose as contrasted with similar steers fed tied has been con-
tinued during the past year, and, as was the case last year, the scope of the experiment
slightly enlarged to include the comparison of steers fed loose allowed a large avea of
floor space with similar steers fed loose allowed a more limited area of floor space.

The steers fed tied occupied 56 square feet of floor space each; one lot fed loose
cecupied 84 square feet of floor space for cach steer, waile another lot fed loosc occu-
- pied only 38 square feet of floor space for each steer.

In 1901-2 both lots fed loose made greater and more cconomical gains that did the

Yot fed tied, the lot having the smaller floor space making the greatest gains of the
three.

To compare :—
LOTS FED IN-1902-3.
Lot 1.—Tied, 9 steers, 56 sq. ft. per steer, average gain, 284 pounds in 180 days, or

1'58 pounds per steer per day.
16—5%
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Tot 2.—Loose, 9 steers, 84 sq. ft. per steer, average gain, 337 pounds in 180 days, or
1'87 pounds per steer per day.

Lot 8.—Loose, 9 steers, 38 sq. ft. per steer, average gain 274 pounds in 180 days, or
1'52 pounds per steer per day.

A combining of the results of 1902 with those of 1903 shows a gsomewhat different
standing, as follows:—

Lot 1.—Tied, 9 steers, 56 sq. ft. per steer, average gain 591 pounds in 366 days, or |
1'62 pounds per steer per day. :

Lot 2.—Loose, 9 steers, 84 sq. ft. per steer, average gain, 666 pounds in 368 days, or
1'82 pounds per steer per day. :

Tot 3.—Loose, 9 steers, 38 sq. ft. per stcer, average gain, 619 pounds in 366 days, or
1°69 pounds per steer per day.

Below are detailed statements of the different lots discussed, which were fed in the
winter of 1902-3.

LOT ‘A2
TIED (3 YEARS OLD, NOT DEHORNED).
Each steer occupied 56 square feet floor space.

Number of steers in 1ot oo cvvve vt iin e teinie e 9

First weight gross. .. ..o covve vovvin o N 11,420 Tbs.
Tirst weight average. .. ... ..ovvven coveen cnveee coueens 1,269 “
Tinished weight gross. covveen covuriivn coviee vanenvnee .. 13,980 €

Finished weight average........ «.oovv iiies civene cunn 1,583 ¢
Total gain in 180 days. .o oov v vver ceriei coriiine saien 2,560 ¢
Average gain Per SEEET. . .covve cuvnrers tararein beiaiaen 284 “
Daily gain for lot, 9 steers. .. ..ooe vovvvene veeens cunne. 14722 ¢
Daily gain per steer. cv oo vvvrvnvns cvvrer cieiiis vuians 158 «
Gross cost of feed. .o vevr cvvrene tiiin v e t.... $180 69
Cost of 100 pounds gain. .......co cevivinn veeene oo 705
Cost of steers, 11,420 lbs. at $4.90 per 100 Tbs....... ...... 559 58
Total cost to produce beef, $559.58-1-$180.69...... ........ 740 27
Sold, 13,980 Ibs. at $5.95 per 100 lbs., less 5 per cent........ 697 25
FT,088 OTL J0be v ve e ceees e eereee teraniarnnen i, 4302
Net 1058 PO SEEOT .« cevvvrs cheans sraee craiiis cenns 418
Average buying price per steer......... c.ooiee coeaie. 6217
‘Average selling price persteer....... ... ol il ™ 47
Average increase in value.......... ..ooeviiie e 15 80
‘Average cost of feed persteer...... ..ooen ciiiit Ll 20 08
Amount of meal (Gluten meal) eaten by lot of 9 steers...... 4,815 Ths.
Amount of ensilage and roots. .. ..... c.oaiien ceiaen oo 90,710 ¢
Anount 0f RaF. cvvevrerr ceeeriis ciiraiee caaan ceeees 8,514 «
LOT “B’
LOOSE (8 YEARS OLD, DEHORNED.)
Each steer allowed 8} feet floor space.
Number of steers i Iot. .o vv et cviiiiie ciiiiiiee crnee 9
First weight gross.......... .. frree e eeereaes caeans 8,950 Ibs.
First weight average. .. coove tvvivaeers covvneen sannnnns 994 «

Finished weight gross... ..o ceveieas cavnins vane PR 11,085 «
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Finished weight average. ......... covveveenn cevneeenne 1,331
Total gain in 180 days...... covvriir ciiiiiiiann taennn 3,035
Average gain per STeer. ....... v iiiiiiiiiait ceierens 337
Daily gain for Jot, 9 steers. .. ... vevviit it cienn 16°86
Daily gain per steer...... 187
Gross cost of feed. . vove i viiine i e e $161 62
Cost of 100 1bs. @ain. ..vv v viriiiins ciiiie i 5 32
Cost of steers, 8,950 Ibs. at $4.90 per 100 Ibs,........ ...... 438 55"
Total cost to produce beef, $438.55-$161.52...... ......... 600 17
Sold, 11,985 Ibs. at $5.25 per 100 Ibs., less 5 per cent........ 577 17
bl 73 Y- 1 U 12 AP 292 40
Net loss per steer....o. it crriiiiiie eeiees cnas 2 49
Average buying price persteer. .. ..... ... vuvn... 48 73
Average selling price per steer...... ...o.viir tiviiranen. 64 19
Average increase in value. . 15 46
Average cost of feed per steer ........................... 17 95
Amount of meal (Gluten meal) eaten by lot of 9 steers.... 4,086
Amount of ensilage and roots. 81,537
Amount of hay....... oottt tiiiii e 8,239
LOT <C.
LOOSE (8 YEARS OLD, DEHORNED).

Each steer allowed 38 square feet floor space.
Number of steers in Iot......o. vovurvnnnn 9
First welght gross.....o.vv ciiiirie et i e 8,955
First weight average.......... . 995
Finished weight average. ..... 1,269
Finished weight gross.....ovv voverie coeens ceeenneans 11,425
Total gain in 180 days. .. .. ccv viiiriiirs vt ceaeenns 2,471
Average gain per steer...... 274
Daily gain for lot, 9 steers. ....oov vivieer e cirnn o 1373
Daily gain per steer.......... ... . 1'52
Grosscostof feed. .. ..... .. it it e $161 62
Cost of 100 pounds gain.. 6 58
Cost of steers, 8,955 Ibs. at $4 90 per 100 lbs 438 79
Total cost to produce beef, $438.79--$161.62. 600 41
Sold, 11,425 1bs. at $5 25 per 100 lbs., less & per cent; 569 34

*Loss on lot. . . . 31 07

Net loss per steer ..................................... 345
Average buying price persteer. .. ....... .......... ...... 4875
Average selling price per steer....... .....oit viaii.... 63 26
Average increase invalue. .. ....... ciiiiit ceiiieie.. 14 51
Average cost of feed persteer.. . ... viiiiiiie ceraniaann 17 95
Amount of meal (Gluten meal) eaten by lot of 9 steers. ... 4,086
Amount of ensilage and roots........ ........... 81,537

. Amount of Bay. covv vt i i e e e e 8,289

69

Tbs.

&
«

Tbs.

«
43

*In each case where a loss is apparent, it 1s understood that had all foods been

In the case of

lot ¢ A’ for instance, where a loss of $48.02 on 9 steers, or $4.78 on each steer of the lot

is indicated, the actual money outlay was $60.19, the balance of the estimated cost of
feeding the 9 steers being the value placed upon the ensilage or roots and the hay.

bought at prices indicated then there would have been an actual loss.
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INFLUENCE OF AGE ON COST OF BEEF.
COST OF PRODUCING BELF WITH

Three-year-olds, Two-year-olds, Yearlings, Siz Months’ Calves and New-born Calves.

The experiments to gain some data as to the influence of age upon the cost of |

producing a pound of beef have been continued.

Lots of animals of as nearly uniform type and breedmg asg possible were selected
and fed such rations as were found to suit them best. The rouglkage ration in each
case consisted of roots, ensilage and hay, the concentrates fed to 3-year-olds, 2-year-
clds, and yearlings was gluten meal. The calves were fed a meal ration made up of
cats, pease, barley, oil meal and gluten mixed in different proportions at differcut
periods, :
Full statements of the particulars in connection with each lot will be found below.
A few of the more important particulars are grouped for comparison as follows:—

. ;.| Gainin 180 Cos
Ages. Daily Gain. dage . |100 The Gaiu.
Lbs. Lbs. $
Three Year Olds ..cuvvenivnineienininnens covernen. .. 158 284 7.0
Two Year Olds....oooveninieininnnennnnss e 1'65 298 6.03
Yearlings. ... voverrinee ciiiiiit s e, 1-65 208 5.64
Six Month Calves. ......oocivt viie iiiinirn veveinnen. 146 263 5.33
Skim Milk Calves, New Born............ et veeeeee e 1:48 273 2.16

In cost of production there is a quite remarkable gradatmn in favour of the
younger classes.

LOT ° D ’—THREE-YEAR-OLDS,

Number of steersin lot. ... .... ..ottt tivt veviivnnnn 9
First weight, gross. cov vevr tire vvnt veer e e 11.420 le;.
First weight, average.... .... .o.. vevr veun wenn 1,269
Finished weight, gross. ... ... .o vev vien iaee oL, 13,980 «
Finished weight, average. ... « ... vt tent vein cane tunn 1588 «
Total gain in 180 days. ... ...t t vttt v vee aaan 2,560 «
Average gain per steer.... ... ...i teit caen ceve L.l 284 «
Daily gain for lot, 9steers. . .... .... ... viis eee ..., 14792
Daily gain per steer. ... ... vt it it i hee 158 «
Grosscost of feed. ... «vvr ot Lit o e ....$ 180 69
Cost of 100 pounds gain. .. e T 05
Cost of steers, 11,420 lbs at $490 per 100 1bs ce.... D559 58
Total cost to produce beef, $559.58 -+ $180.69. . . o.... 740 27
Sold, 13,980 lbs. at $5.25 per 100 lbs., less 5 per cent ...... 697 25 .
Lossonlote... v ittt i 43 02
Net loss per steer. ... .... 4178
Average buying pnce per stoer 62 17
Average selling pmce POr BLCET. vvvvevnens cunn wenn ouu. TN AT
Average inerease in value.......... P 1 I 11

Average cost of feed per steer....ceeceses sevses asease 20 08

)
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Amount of meal (gluten meal) eaten by lot of 9 steers.... 4815 ll‘)‘s.
Amount of ensilage and roots.... .... .. iiiiiieians 90,719 .
Amount of Ray...c. «vvvet ciirin cuiies caierens seaes 8514

LOT ‘E’—TWO-YEAR-OLDS.

- Number of steers in lot.. .. ... .. oo ool ol caan 9
First weight gross.... ........ ..

e e e 9,775 1bs.
First weight average.... .... ..... . et e e 1,009 «
Finished weight @ross...... vt vier cvrnie vreenn oens 12,395 «
Finished weight average. ... « v cviiie ciiint vie waennn 1,377 ‘f
Total gain in 180 days.... e e e 2,680 ¢
Average gain per steer. ... .... ...t iiiiiiiin canaa., 298 ¢
Daily gain for lot, 9 steers.... ... .. ...c..vnan. .. 14°89
Daily gain per steer. cuv v v ivin cvs et e e e 1-65 «
Gross cost of feed. . e e e aiei .. $1061 62

Cost of 100 pounda gain.. .. . e .. 6 03

Cost of steers, 9,775 pounds at $4 90 per 100 pounds .. 479 97

Total cost to produce beef, $447.49-+$161.59.

Sold, 12,395 pounds at $5 25 per 100 pounds less 5 per cent.. 618 24
Loss an lot ..

33 35
Net loss per steer 3 70
Average buying’ pnoe per steer 53 33
Average selling prxce per steer. 68 69
Average increase in value. . 15 36
Average cost of feed per steer. . 17 95
Amount of meal (gluten meal) eaten by lot of 9 steers 4,086 lbs.
Amount of ensilage and roots...... .... .... eeeres cee. 81537 «
Amount of hay.... .... .. viiiiiiian... esesseensess 8289

LOT © F’—YEARLINGS.

Number of sters in lot.. .. .. .. .. .. .. vt ens
First weight gross. ccovt vivt ittt s e e 8685 lbs.
First weight average........ ...vvuvvunn... eoraean e 965
Finished weight gross.... .... .... ...... coseaerniess 11870 «
Finished welght AVETAZE. -t v v vevr iraeen ce veeesee. 1,263 ¢
Total gain in 180 days.... ........ ..ovns. e 2,685 ¢
Average gain per steer.... ........ ........ e e 208 «
Daily gain for lot, 9 steers. .. ... v v v ii s i e 14-90 «
Daily gain per steer. ... ... ... o e e 165 ©
Gross cost of feed. ... ... .. e . $148 97
Cost of 100 pounds gain.. .. . 5 54
Cost of steers, 9,685 pounds at $4 90 per 100 pounds ... 474 56
Total cost to produce beef, $474.56 4+ $148.97. . ... .. 628 53
Sold, 11,370 pounds at 35 25 per 100 pounds, less 5 p(n ncnt 596 92
Toss on lot. . . ... .. 2661
Netlosspersteer 2 95
Average buying prlee per steer O €
Average selling price per steer.. .. .. .. .. .. .. .. .... 6610
Average increase invalue.. .. .. .. .. .. .. .. ., .. .. .. 1337
Avecrage cost of feed per steer,. .. .. } 16 55
Amount of meal (gluten meal) eaten by lot of 9 steers . 3 649 1bs.

Amount of ensilage and roots. .

74 349 «
Amount of hay...

8,289 “

3 seve sess e e
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Lot ‘G’—OCALVES (6 MONTHS' OLD).

Number of steers inlot.. .. .. .. .. .. .. .. .. ...,
First weight gross.... ..o vt tiie vive cvee cans 2290 lbs.
First weight average.... .... .... ... ..c0 .. ... 382
Finished weight gross.... .... .... .. .ot cevt ol 8,870
Finished weight average.... .... .... ... Lo e 645 «
Total gain in 186 days.... . .cv vivt v tern cvee o 1,580
Average gain per steer.... ...5 ... tiit ture vannnn 263 «
Dai]ygainforlot,65teers.... e e e e e 8T«
Daily gain per steer.... ... vovir viit tiir ceie e 146 ¢
Gross cost of feed. ... .... ... .. .. Lo il ol $ 84 17
Average cost of feed per steer v . 14 03
Amount of meal (oats, pease, barley and 011 meal) eaten

by lotof 6 steers.... «oo. oo tiit i iaen 4,070 Ibs.
Amount of ensilage and roots. ... .. .v.. ciit ceie o 32,316 “
Amount of hay.... .. .... ..o iih il e el 2,016 ¢

‘LoT ‘ I.—SEKIM MILK CALVES (NEW BORN.).

Number of steers inlot.. .. .. .. .. .. .o o0 ot ca 6

First welght gross.. .. .. «v v vt vt v vt v e e 91 lbs.
First weight average. ... «oo. coit viin tiit v e 113
Last weight gross.... .... vovv vevt vein vevn wua. 202 &
Last weight average. ... ... vovt v vent venn vnns 386 «
Total gain in 184 days.... ...v veer verr vove vevnn. 1913 ¢
Average gain per steer. ... .... ... 0t teee vein 4 273«
Dailygainforlof’[%th 1036«
Daily gain per stcer. 1°48 «
Gross cost of feed. . Co $ 41 34
Amount of meal (oats, pefxse, bar]ey rmd 011 meal) ea ton

bylotof Tsteers.... .... ... ... oot il e 202011;:
Amount of ensilage and T e e e e e 5,558
Amount of hay.. .... ... ... ... Lo el oLl 420 «

Amount of skimmilk.... .... ... oo v iiis o, 9,485 «

BABY BEEF ¥S. LONG FEED BEEF

Since May, 1900, an experiment has been carried on having for aim the securing
of information as to comparative costs and profits of producing beef, (1) by feeding a

heavy ration from birth to block, and (2) by feeding in the usual way, that is, giving

only a limited growing ration from birth till five or six months before it is desired to
slaughter.

The two lots started in 1901 as well as the two started in 1900 have been sold, and
therefore, the whole four lots are reported upon below. The important findings are
arranged to facilitate comparison below. Since averages of work with a number of
gteers is always more interesting and more valuable as a guide than findings from
single steers, each column means the average of 5 steers, save in the columns hendod

¢ Average, one under ‘Baby Beef’ and one under “ Long Feed Beef,” each of which A
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g0 named columns is the average of ten steers fed as indicated by the heading ‘Baby
Beef’ or ‘ Long Feed Beef)

Bany BEEF. Lox¢ Feen BEexr,
Particulars for .
comparison (1 steer considered - —— e e e

always). 1900. 1901. Average | Average 1901, . 1900,

Lotof 5 | Lot of & of of Lot of 5 | Lotof b
steers. steers: | 10 steers. | 10 steers. | steers. sbeers.

Lbs. Lbs. Lbs, Lbs. Lbs. Lbs.

Number of days on feed.. ............ 670 730 700 913 730 1,095
Weight when put on experiment . ..... 150 95 122 107 95 119
" w slanghtered............. 1,300 1,295 1,2974 1,285 1,100 1,370
Gain during feeding period............ 1,150 1,200 1,175 1,128 1,005 - 1,251
Daily rate of gain .. ............ ... 1-72 1:64 1-68 126 137 114
Amount meal caten. .. .. ... ....... 3,018} 4,600 3,809 1,405 1,057 1,752
» roots and ensilage caten...... 15,852 15,755 15,793 19,529 14,212 24,846
" hayeaten.,.................. 1,096 1,213% 1,150 1,315 786 1,843
owe =37 ) B N E e T T 112
" skimmilk.................. 1,505 1,755 1,645 1,592 1,679 1,505
" pasture........... A B P 9 mos. 6 mos. | 12 mos.

" ra.é)e ...... eerte aea saaesses 740 F A P D P
Cost of feed from birth to block........ $54 28 $71 85 $63 06 $59 66 $43 563 875 80

» 100 1bs. increase live weight... . 472 5 98 5 36 5 29 4 33 6 06}
Bold for per 100 Ibs. live weight........ 57 5 60 b 625 478 4 50 525

The following table shows the amount of each kind of meal or other food con-
sumed by the average steer in each lot from birth to block and the valuation put upon
the different kinds of food in estimating the cost of -production,

5,032
. - d ]
Lot. S 3|2 o 15lelalelalal &)1 8 g
E Bl = |4 Y] ‘E 3 Fg 2 : é & kg E | &
Bnlo|d |8| 8 & @ | O I - R
I3 d 3 o . 3 [ - . -
00. BB 2 | & 4 2 ]

19 SIA1A|BIA|81B1818148)3 23 3
Fatbening .......... 1505 905] 392 620 ).... .| 610]....] 491)4775| 11077] 1096 ' .

1901, T T T
Fattening....... ... 1784i1102) 3153 18] 24273|....] 14| 518] 103} 194|4970| 10785| 121 0 145

1900. B T B
Limited .... . ..... 1505|7525 1714{....1 2814} 1731....1299311173(... 19009{ 15837| 1843 112 mos.

1901. T R P T
Limited ............ 16794054 131%(....[ 178%(....[....1252 | 894|....14808| 9319 786 | 6 mos. !
Price charged per .

100“)? ......... $:0 1511 25( 1 33342 20[ 1 00[1 00j1 25|0750981250 100 010 0 35%2perm.[0 10 .

This line of work is being continued and below are reports up to date upon the
steers now under cxperiment.
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YEARLINGS.

The lots started out in May, 1902, are as follows :—

FULL FATTENING RATION,
Calves Dropped in 1902.

Number of steers in lot. .

8-4 EDWARD VI, A. 1904

First weight, gross, November 1 1904 e e e ee oe 2,290 Ibs,
First weight average, November 1, 1902.. .. .. .. .. .. 381 «
Last weight, gross, November 1, 1903.. .. .. .. .. .. 4875 «
Last weight, average, November 1, 1903.. .. .. .. .. . 8123 «
Total gain in 165 days.... .... .... .... .... ...... 92,585 «
Average gainpersteer.... .... .... .. ... een n.. 431 «
Daily gain per steer. ... ... ... ... Liin i .. 118 «
Gross cost of feed.... .... .... ... .ol el . $ 157 54
Cost of 100 pounds gain.. .. 6 13
Average cost of feed per Qt e 26 26
Amount of meal eaten by lot of 6 stcer\ e e e 5,382 1bs.
Amount of ensilage and roots.. .... .... ..., .... .. 83526 «
Amount of hay.... .... .... (... ... .0 ool 7,098 «
Each steer wason pasture. ... ... ... virer vriinn.. 3 mos.

One steer consumed in 865 days:—

Gluten meal, 274} lbs; calf meal, 663 Ibs.; oil meal, 62 lbs; oats, 4624 lbs.; bran,
31% lbs.; roots, 2,659 1bs.; ensﬂage, 2,929 1bs.; hay, 1,183 lbs.; pasture, 3 months.

LIMITED GROWING RATION LOT.

Calves Dropped 1902.

Number of steers in lot. . . . 6
First weight gross, 1 \Tovember 1 1902 2,065 lbs,
First weight average, November 1, 1902. . e e 344 «
Last weight gross, November 1, 1903.. .. .. .. .. .. 4,165 «
Last weight average.... .... .... .... ... ... .. 694 «
Total gain in 365 days.... .... .... ... oo ... 2100 «
Average gain per steer. ... . ... .t iiit i e aa 350 «
Daily gain per steer.... .... ..., ... ... . ... 096
Gross cost of feed.... .... .... ... .. oL, $ 130 67
Cost of 100 pounds gain.. .. .. .. ..o vv vy ver b. 6 22
Average cost of feed per steer. . e e 21 18
Amount of meal caten by lot of 6 steers e e e 525 lbs.
Amount of ensilage and roots.. .... .... ..., ... .. 43,470 «
Amount of hay.... .... 2,880 «
Fach steer was on pasturc. ... coov vver v vens waan 6 mos.

One steer consumed in 865 days :—

Gluten meal, 241 1bs.; oats, 3 Ibs.; roots, 3,470 Ibs,; ensilage, 3,175 Ibs.; bay, 450
Ibs.; pasture, 6 monthsa,
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CALVES.

75

The calves from birth till about six months old are fed quite similar rations and

- make similar gains; therefore only one lot is reported upon

FULL FATTENING RATION LOT.
Calves Dropped April, 1903,

Numbervof steers in lot.. .. .. .. .. .. .. .o ot Laus
First welght Sross. .ee vvvt vivn vent teve wens govs
First weight average.... .... .. ..o. ciit cinnn oue
Last weight gross.... ... ... ... ... .

Last weight average. ... .... «. ... ciiv vie i o
Total gain in 184 days.. .o vt viin civ b s
Average galn per stweer. . «... co.v sl ceee e
Daily gain per steer.. ... ... cooh il ciie cee
Gross cost of feed. ... o .vv civn it ciin b .
+ Cost of 100 pounds gain.. .

Average cost of feed per steer.. .. .. e

Average gain per steer.. .... ..

Amount of meal eaten by lot of 5§ steers.. ... .... ..
Amount of ensilage and roots. . . v e e

Amount of Bay. ... vove vt teit ciie e e
Amount of skim milk.... e e e

On PAStUTe. vov v iv e v iee cee eh hee teee eeee e

One calf consumed in 184 days :—

565 1bs.

Q@

53
2 16
5 90%
[13
1,449% 1bs.
[13

143

«

Shorts, 223 Ibs. ;. oats, 134 Ibs.; bran, 74 Ibs.; oil meal, 58 Ibs.; exi"silage or green

feed, 794 1bs.; skim milk, 1,355 Ibs.; hay, 64 lbs.; pasture, 1 month in day time.

CROP ON 200-ACRE FARM.,

Up to the present no concise summary of the crops upon the 200-acre farm each
year has been published. Such a summary of the crop each year for the last five years,
1899 to 1903 inclusive, would no doubt be interesting to many, and is accordingly sub-

mitted herewith.,
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CoMPARATIVE Statement of Crops on ¢ 200 Acre Farm’ from 1899 to 1903, inclusive—(200 Acre Farm includes 7 Acres of Roads).

GRAIN. ILay. Aﬁfgg;\l PASTURE. Soruing Crop. P1c PASTURE.
Year. % - P 3 & % % @ % ) Remarks,
5 =% a5l 88 |5 88 Py BE Eg L .Eg Crops
< =3 [Z<]of [z« e o 28 [g4| Disposition [ Grogm for
OIS D E R e Bu |8 of Crops. |8 Pasture,
> SR < | -4 Z° | < ’
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The variety of crops grown and the varying areas under each crop each year make
it quite difficult to make a comparison of the returns of the different years, so to sim-
plify matters I would suggest that a fixed valuation be put upon the products and the
returns of each year valued accordingly. .

Fixing prices as follows: Grain, $1 per 100 Ibs.; roots and ensilage, $2 per ton;
hay, $7 per ton; pasturing cattle, $8 per season; and area under pigs, $15 per acre; the
returns from the ¢ 200 Acre Farm’ for the years mentioned may be said to have been
worth $2,776.66 in 1899; $4,110.21 in 1900; $4,434.72 in 1901; $4,787.14 in 1902;
$4,148,19 in 1903.

¢
UTILIZATION OF FEED.

An examination into the supply of feed produced on the 200-acre farm, the experi-
mental plots of roots and corn, and the meal or grain purchased for use in the barns,
together with a detailed statement of the disposal thereof and a statement of the kinds
of grain and meal consumed from July 1, 1902, to June 80, 1903, follows :— )

Summary of Feed of all kinds used in connection with Stock on 200 Acre Farm from
July 1, 1902, to June 30, 1903.

Grain or Roots and
, - Meal. Ensilage. Hay
Lbs. Lbs, Lbs,
Grown on 200 Acre Farm (Crop of 1002). : 144914 | 1,330,000 432,000
Pecelved from Experimental Dep’t..... .. R T 294,000
T O . 209,730 |..eiinninn.
Total e i iet e e e 354,644 1,624,000 . 432,000
Value.....oveeeennnnnn.. e $3,546.44 $1,624.00 $1,512.00

- DispostTion of Feed harvested on, and bought for use of Live Stock on 200 Acre Farm.

Class Fed. Hay. Griif; ai.nd Ci’{;‘o:‘:d
Lbs. Lbs. Lbs.
horses............... .. 145,900 105,432 5,000 |Hay weighed at intervals and amount
) calculated, All grain and meal
Mitou| 08| | o AR
47&0};1;&:1;031: and buifs; 65,9 . ’ g * s“je]ghed' .
lbreeds.............. ,999 21,646 240,252 iPartly weighed and estimated from
64sheep ... ..ol ... 19,500 3,590 4,000 M:{aéte%:ilgh;gf{s.ﬂay and roots esti-
425 swi i i
Koty il cning 00 | T et cnrmated trbm wisgrEhed,
Tetal accounted for.... ... 896,413 | 331,818 | 1,279,533
Am'tharvestedand received| 432,000 | 354,644 | 1,624,000
Shrinkage................. 35,587 22,826 844,467
Percentage shrinkage. ... . 8'24% 6°43%, 21°21Y,
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The meal consumed consisted of oats, 148,782 lbs.; barley, 10,919 1lbs.; bran,
45,281 lbs.; oil meal 13,879 lbs.; glutten meal, 43,755 Ibs.; pease, 3,110 lbs.; shorts,
50,779 lbs.; mixed crop (oats, pease, barley), 14,078 lbs.; feed ﬁour, 700 1bs. Total.

331,818 lbs.

BALANCE SHEET OR FINANCIAL STATEMENT OF LIVE STOCK FEED-
ING OPERATIONS ON 200 ACRE FARM, JULY 1, 1902, TO JUNE 30, 1903.

In compiling the following table, the figures in the columns headed ¢ Value’ in
both 1902 and 1903 represent either the cost price of the animals included, where
recently bought or the fair merchantable price of the same at the date of valuation.

Under the heading ¢ Returns’ are included values of products and services during
the year.

In the case of horses the services of the 19 head are valued at $3,061.80, but sinca
the Iabour of six horses is required to do the work on the 200 acre farm, only $2,041.20
or two-thirds of the value of their labour is ¢eredited to them.

COMPARATIVE STATEMENTS.

PRy
88589
Jorx 1, 1902, Juwy 30, 1908. 58E o
5585578
—— — —— - e.d) © 3 O.
go8%
. w 133
(1;1;“}11223 Value. (1;)“}?;%(2{ Value. Returns. gg g?% E
$ cts. $ cts. $ cts. $  cts.
TIOTSES .. v ov cereroeenanen e 19 ... . 19 Joerinennns. 2,041 20 | 2,041 20
Shorthorns—

Pure bred and grade.. ...... 16 2,155 00 20 3,410 00 627 77 1,882 77
Ayrshires—

Pure bred and grade... .... 2 1,650 00 30 2.410 00 911 80 1,671 80
Guernseys—

Pure bred and grade. . ..... 17 1,616 00 23 1,956 00 §04 40 1,244 40
Canadians—

Pure bred and grade. . ..... [ 725 00 9 395 00 304 62 564 62
SLEErB..er v o weireiraiaennn 94 3,351 65 94 495106 |............ 1,599 41
Sheep ... oereeenenanans . 33 790 00 64 935 00 38 00 183 00
SWHIE. ..o et ieneeeenenas 185 1,480 00 255 2,040 00 | 1,587 00| 2,547 00

Total.........co..t. 391 11,667 65 514 16,507 06 6,304 79 11,734 20
SUMMARY.
RETURNS.
Gross returns from animals of all classes, including value
of products, value of services and increase in value
» of young stock. . te eeeeeeees eaaee s $11,734 20
Manure, 950 tons at $1 00 per ton. ................. 950 00

$12,684 20




REPORT OF THE AGRICULTURIST
SESSIONAL PAPER No. 16

' EXPENDITURE.
Value of Food Consumed.

Meal, 854,644 108, .. vv s cevivn venn vuven.. . $3,546 44
Hay, 432,000 Ibs. .. .c.oov vnen T veeaaee . .. 1,512 00
Roots and ensilage, 1,624,000 ibs.............. 1,624 00
Whole fmilk, 26,550 1bs.....ye cvvenvnene ouns 265 50
Skim milk, 170,000 Ibs.. ...t vt e 255 00

Total. oo oee eeeeee eeee e . $7,202 94

Value of straw for litter—95 tons at $4.00.... 380 00

Cost of labour in connection with care of horses,
cattle, sheep and swine:—

Herdsman. coves voieieer curenn vane saeans 600 00
Twomen at$480each. .. ... ... vt 960 00
Three men at $432 each.......... .......... 1,206 00

Total expenditure..... ...... s $10,438 94

$10,438 94

Balance of returns over expenditure.... .. .. ....

STAVE SILO.

$2,245 26

9

In August, 1903, a round silo was erected 20 feet in diameter and 853 feet high,

capacity about 250 tons.

The soil was excavated to a depth of 3 feet 8 inches, and the silo was built of
cement to a height even with the surface of the surrounding earth. On top of this & °

stave vsilb 32 feet high was erected. The cost was as follows :—

: COST OF SILO.
Labour—Woodwork. .. 0. voereeen ceee e e
Foundation,...... ...ovv vevrnnn

arring. Lo e e e e e
Painting.......... coeiieiis eens .
Tron bands.......co coieiiinn i e

..........................................

Total cost.vve cvvv vere ci e e e

$ 5570
47 31
126 00
6 87
14 65
20 00
86 00
11 72

$368 25

No roof was built in order to gain some information as the inconvenience or loss
that would arise from snow and rain falling at will upon the surface during the winter.
The cement section was, of course, a matter of local convenience, and the cost of
that part may be estimated as raising the cost of the silo about $75 above the cost of a

stave silo of similar capacify with'a common ring foundation.

ESTIMATING COST OF PRODUCTION.

. The importance of determining cost of production of our grain and forage crops
1s scarcely questionable. The climatic and soil factors must, however, always be of
primary importance, and on that account all estimates must be more or less particular

in their bearing rather than general, .
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In the estimates which are included in the following reports on the different crops,
rent, manure, labour, material (seed, twine, &c.) and wear and tear are considered.
The item of supervision, of considerable moment on such farms as this, has been
omitted, since most farmers in Canada do much of their own work, as well as dircet
the labour of such men as they employ.

The digestibility of a feed is another factor which must enter materially into any
consideration of its economy of production, since, as is well known, the digestibility
¢f our feeding stuffs ranges from about 25 per cent of the dry matter to practically
100 per cent. of the whole thing.

In dividing the cost of production of a grain crop between the straw and grain,
however, where the digestible dry matter of the one part is so different in composition
and value from that of the other, some additional standard is necessary. Since pro-
tein is that part of any ration the most expensive to supply, it was decided to make
the digestible protein the basis of value. It is, of course, well understood that protein
is not the only important constituent of straw, frequently it is of very minor con-
gideration, indeed, as when used for litter.

-

CROP ON 200 ACRE FARM, 1903.
OATS

Five varieties of oats were grown. They were Banner, Improved Ligowo, Tartar
King, Waverley and Goldfinder. They were sown on land that had been in roots or
corn or meadow the preceding year. As the land was not of uniform character, the re-
sults will not indicate the comparative productivity of the different varieties.

The particulars of the plots sown are as follows:—

1. Banner—39 acres, sown April 15, 2 bushels per acre; matured in 124 days,
August 17. Yielded 2,233 bushels, or 57 bushels 9 lbs. per acre. Measured bushel

weighed 41} pounds.

. Lbs,
Total weight of straw and grain.... .... .... .......... 168205
Weight of grain.... .... «oovinien vonn. e 15,922

QGrain constituted 45:1 per cent of the whole crop.

9. Improved Ligowo.—3 acres, sown April 21, 13 bushels per acre; matured in 116
days, August 15. Yielded 126 bushels 13 pounds or 42 bushels 4 pounds per acre.
Measured bushel weighed 38 pounds.

‘ Lls.
Total weight, straw and grain ........................ 11,860
Weight of grain.... ... P 11 1

Grain constituted 36’ 2 per cent of the Whole erop.

8. Tartar King.—3 acres, sown April 21, 2 bushels per acre ; matured in 118 days,
August 17.  Yielded 104 bushels, or 33 bushels 23 lbs. per acre. ~Measured bushel
weighed 873 pounds.

Lbs.
Total weight, straw and grain.... .... .. ... .. ..........14,935
L Weight of grain.... «.oov covt vivvnes cone viiiin ciinenn 3,570

Grain constituted 24 per cent of the whole crop.

4. Waverley—2 acres, sown April 23, 13 bushels per acre; matured in 122 duys,
August 23. Yielded 84 bushels 12 Ibs., or 42 bushels 6 bs. per acre. Measured bushel
weighed 38% pounds.

Lbs.
Total weight, straw and grain.... .... .coo oovs oonnn. ... 10,095
Grain weighed..... T veve seesreeness 2,868

Grain constituted 28°4 per cent of the whole crop.

-
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5. Goldfinder—3 acres, sown April 23, 2 bushels per acre; matured in 125 days,
August 25.  Yielded 126 bushels 11 pounds, or 42 bushels 4 pounds per acre. Measured
bushe] weighed 36 pounds.

Lbs.
Total weight straw and grain.. .. .. .. .. .. .. .. .. .. 13980
Weightof grain.... .. .. .. .. .. oo i it it vh vn ve vu . 4,995
Grain constituted 30°8 per cent of the whole crop.
6. Banner—2 acres. See mixed crop experiment.
COST OF GROWING 52 ACRES OF OATS.

Rent of land, 52 acres at $3 per acre.. .. .. .. .. .. .. .. $156 00
Gang ploughing in autumn, 29 acres at $1 per acre.. .. .. 29 00..
Cultivating and ribbing in autumn, 11 days at $2.50 per da 27 50
Cultivating and harrowing in spring, 9% days at $2.50. ... 23 75
One-fifth manure at the rate of 15 tons per acre, applied

in root and corn year at $1 per ton.. .. .. .. .. ... 156 00
Seed, 104 bushels at 50 cents per bushel.. .. .. .. .. .. .. 52 00
Sowing five days at $2.50 per day.. .... .. .. .. .. .. .. 12 50
Use of machinery, 20 cents per acre.. .. .. .. .. .. .. .. 10 40
Shocking, 11 days at $1.333. ... .. o0 vt v vt vh et on . 14 67
Loading and unloading, 24 days, $1.353. . e e e e 32 00
Teams drawing, 8% days at $2.50.. .. .. .. .. .. .. .. . 2125
Threshing, 2,782 bushels at 2} cents per bushel.. .... .. 69 55

Total cost.. .. .. .. .. .. .. . $604 62

Cost to produce one bushel oats, value of straw neglected.. 21°'7 cts,
Cost to produce one bushel oats, value of straw neglected and
no allowance made for rent or manure.. .. .. .. .. .. 106 “

ANALYSIS OF COST.

Fifty-two acres produced 228,765 lbs. crop. The grain was weighed as it was
threshed, but not so the straw. There was threshed 94,928 Ibs. of grain, leaving 133,837
Ibe. to be made up in chaff or straw. If 10 per cent be allowed for loss by drying out,
ete., there would still remain about 120,000 1bs., or 60 tons of straw.

Ne ton oats contains about 184 lbs. digestible protein.
One ton oat straw contains about 24 Ibs. digestible protein.
Hence we may arrive at the relative values of the two parts of the crop as follows :
94,828 1bs. oats contains 8,724 lbs, digestible protein.
60 tons straw contains 1,440 lbs. digestible protein.
. The cost of production, $604.62, divided in this proportion, allows $518.96 for the
&Tain and $85.66 for the straw. We might say, therefore, that the cost of production
was 184 cents per bushel for the oats, and $1.43 per ton for the straw.

MIXED CROP EXPERIMENT.

 Side by side on the second year of the rotation field, that is, on what had been
Pastureq the preceding year, were sown seven plots of two acres each, the aim being to
t ;Oenf data as to the comparative yields of crops grown as mixtures and as pure

«
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grain. The mixtures and pure grains are as follows, with the yield of the respective
crops of both grain and straw in column 1 and the yield of grain in colurn 2 :—

. 2.
Grain and
Straw. Grain.
Lbs. Lbs.
Plot 1.—Pure barley, Mensury, yielded.. .. .... 9,230 3,686
Plot 3.—Pure oats, Banner, yielded.. .. .. .. .. 9,690 4,320
Plot 8.—Pure pease, Prussian blug, yiclded. . .. .. * 3,010
Plot 4.—Pease, 1 bushel; oats, 2 bushels.. .. .. .. 7,930 2,867
Plot 5.—Oats, 1% bushels; barley, 1 bushel.. .. .... 8,670 3,578

Plot 6—Wheat, 3 bushel; oats, 1 bushel; pease, 2
bushel; barley, § bushel.. .. .. .. .. .. .. 9,300 3,140
Plot 7.—Oats, 1 bushel; pease, 1 bushel; barley, 1 .
bushel. . oo vr e e e e e e e eeeee.. 8380 2,090
*Not weighed.

INFLUENCE OF AMOUNT OF SEED AND SPACES BETWEEN ROWS OF
GRAIN UPON QUALITY AND QUANTITY OF GRAIN HARVESTED.

A four acre field of land of as nearly uniform soil character as possible was divided
into four 1 acre plots and sown as follows:—

Plot 1.—Waverley oats, in drills 7 inches apart.

Plot 2—Waverley oats, in drills 14 inches apart.

Plot 8. Canadian Thorpe barley, in drills 14 inches apart.

Plot 4—Canadian Thorpe barley, in drills 7 inches apart.

In quality no difference was perceptible in the case of the Waverley oats, and the
measured bushel for each plot weighed 383 les.

Tn the case of the Canadian Thorpe barley, however, the grain from the 7-inch
spart drill plots was noticeably superior to that from the 14-inch drills plot.

Plot 1.—Waverley oats, sown April 23, drill set at 13 bushels per acre; matured in
122 days. Yielded 45 bushels 15 Ibs. per acre. Measured bushel, 38% lbs.

This plot was sown the ordinary way with seed drill, drills 7 inches apart and sow-
ing 14 gallons seed per acre.

. . Lbs.
Total weight straw and grain.. .. .. .. .. .o o o0 e 5,073
Weight of grain.. .. .. 1,545

Grain constituted 30°4 per cent of the whole crop.
Plot 2—Waverley oats, sown April 28, drill set at 1% bushels per acre; matured 4
in 122 days, August 23. Yielded 45 bushels 5 pounds per acre. Measured bushel ¢
weighed 38% 1bs. |
This plot was sown with the same drill as Plot 1, but had every alternate spout
blocked, making the drills 14 inches apart and sowing 7 gallons per acre.

Lbs.
Total weight straw and grain.. .. .. .o oo v e oe ve e o 5,300
Weight of grain.. .. .. . 1,585

Grain constituted 28°9 per cent of the whole crop. ]
Plot 4—Canadian Thorpe Barley (two-rowed), 1 acre sown April 22, 2 bushels per 3
acre; matured in 110 days, yielded 32 bushels 9 1bs. per acre. Measured bushel weighed }
52% 1bs. .
This plot was sown in the usual way with a force feed sced drill, rows 7 inches %
apart, sowing 2 bushels per acre.

Lbs.

Total weight of grain and SErAW. . .. oo v veed v aeveee oo 4,190
Weight of grain.. .. .. .. .- B TR 1,545
Grain constitued 36'8 per cent of the whole crop.
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Plot 3.—Canadian Thorpe Barley, sown April 22, seeder set to sow 2 bushels per
acre; matured in 110 days. Yielded 28 bushels 31 lbs. per acre. Measured bushel
weighed 513 Ibs.

:l‘his plot was sown with same drill as above, but every alternate spout blocked,
making drills 14 inches apart, sowing 1 bushel per acre.

Lbs.
Total weight of grain and straw.. .. .. .. .. .. .. .. .. .. 4530
Weight of grain.. .. .. 1,375

Grain constituted 305 per cent of the whole crop.
SOILING CROPS.

Mixed crop, 11 acres oats, pease, barley, equal parts by weight, 23 bushels per agre,
and clover 10 1bs. per acre.

This mixture was sown at intervals from April 14 to June 7, cut for green feed
for cattle and hogs, in some parts two crops were cut and an excellent growth of clover
Was afterwards pastured.

HAY,

Hay was harvested off 66 acres. Owing to the long spring drought the yield was
°nly small. There was no second crop off the first year meadows for the same reason.
The total crop off 66 acres was 154 tons 1,480 lbs., making an average yield of 2 tons
689 Tns. per acre.

COST OF GROWING (6 ACRES OF HAY.

Rent of land at $3 per acre. .. ..vvv vvveieennarieean..... $198 00
One-fifth manure at the rate of 15 tons per acre, $1 per ton. 198 00

Half cost of seed........ cevviiiiis cevenerene cenenvn. 5018
Seven days’ cutting with mower at $2.50 per day........ .. 17T 50
Seven and one-half days’ raking at $1.75 per day........ 13 12}
Six days’ teddering at $1.75 per day...........cceve.... 10 50
Rent of farm machinery, oil, &c., at 20 cents per acre...... 13 20
Cocking, loading and unloading, 483 days at $1.33% per day. 64 75
Thirteen days’ drawing to barn at $2.50 per day.......... 32 50
Four days’ team on horse fork at $2.50 per:day....... ... 10 00
$607 93%

Total hay, 154 tons 1,480 lbs,
Cost to produce 1 ton in barn, $3.93.

EXPERIMENTS WITH GRASSES AND CLOVERS.

ash To gain some information as to the value of the more common grasses and glovers,
s *8Y and pasture crops when sown together in different proportions, the following ex-
Periment wag condycted :— .
In 1902 that 40 acre field of the 200 acre farm which had been under corn in 19Q1,
Wlas Sown to Banner oats. Beginning at one side of the field, it was laid off in 5 acre
-D ots, each plot extending clear across the field, and including in its area .sandy, loamy
w dpeaty soils. The plots were similar in the variety of the soils they included, and
der the usual hay and pasture mixture of 10 lbs. timothy and 8 Ibs. clover would
ave been expected to give similar returns, with possibly a slight advantage in favour
of plots 1 and 2.
16—y
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Particulars of seeding and returns in hay are as follows:—

— Grasses.  Lbs.|  Clovers  Lbe | & | Total Yield.
. | Tons, Lbs. | Tons. Lbs.
Plot 1, 5 acres.......... Timothy.... ..... 10 [Common Red..... 8 1 1,602 | 8 1,510
Plot 2, b acres........ .|Timothy.......... 4 |AMalfa........... 8 1 1,184 | 7 1,920
Bromus Inermis... 8 [Common Red..... 6
Orchard Grass.... 8
Plot'3, b6 acres.......... Timothy.......... 4 |Alsike............ 2 1 836 | 7 180
Bromus Inermis... 8 ([Common Red..... 6
Orchard........... 8 ’
Plot 4, 5 acres.... . ...|Timothy.. ....... 6 [Alsike............ 2 0 1,604 | 3 1,520
Orchard........... 16 |Common Red..... 6
Plot 5, bacres.......... Timothy. ,........ 6 |Alsike............ 2 1 934 | 7 670
Bromus Inermis... 18 |Common Red..... 6

The early .part of the growing season was particularly unsuitable for grasses and
clovers on account of the dry weather. The following notes are submitted, however,
end may serve to modify to some extent the teachings of the above report.

Plot 1.—Both Clover and Timothy made a strong rapid growth on each of the
various kinds of soil.

Plot 2—Timothy and Brome grass made.good growth on all soils. Alfalfa did
exceedingly well on sand and loam, but was utterly lacking on the peat. Red clover
grew all over. Orchard grass very weak growth.

Plot 8—Timothy, Brome and Orchard, as in plot 2. Alsike lacking and Red
clover a fair growth all over.

Plot 4 —Timothy good growth for seed sown. Orchard a poor tufty growth due
no doubt in large measure to adverse weather conditions. Alsike clover lacking. Red
clover fair growth all over.

Plot 5—Timothy and Brome good crop all over. Alsike lacking. Red clover fair
growth all over.

VALUE AS PASTURE MIXTURES.

Tt was of course quite impossible to estimate the exact amount of pasturage avail-
able from the aftermath of each plot, but the following notes may be of some value.

Plot 1—TFairly thick growth, apparently palatable to cattle.

Plot 2.—Excellent growth, not favoured by cattle at first, but when taste for al-
falfa was once acqpired, this plot became the favourite grazing plot, and appeared to
furnish much more food than any one other of the plots.

Plot 8.—Poor aftermath. Cattle not very fond of same, and grazed thereon only
after plots 2, 1 and 5 were eaten close.

Plot 4—Poor aftermath. Not liked by cattle.

Plot 5—Fair aftermath, Cattle seemed to like it best next after plots 2 and 1.

LOSS OF WEIGHT.
IN HAY.

To gain some information as to the amount of loss of weight in bay in mows, the
following experiment has been conducted :—
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On August 15, 1903, two small mows were filled with well cured hay from the

same field from 1 till 5 o’clock in the afternoon.
Mow No. 1—Held 4 tons 800 lbs. new hay. This hay when weighed December 7,
1903, was found to contain 4 tons 800 Ibs., a loss of 875 lbs. or 4-3 per cent in 113 days.
Mow No. 2—Held 4 tons 80 Ibs. new hay. This hay when weighed January 7,
(}904, was found to contain 8 tons 1,665 lbs., a loss of 415 lbs., or 5-1 per cent in 144
ays.

CORN..

Five varicties of corn were sown :i—

Early Mcstodon~Planted in hills, 5 acres, sown May 16, cut for ensilage Septem-
bf_ﬂ‘ 23. Yielded 13 tons 265 lbs. per acre. Growth strong; rather uneven, on account
of the very weather just after sowing. Very well cobbed, cut in dough stage. Pro-
Inising sort. '

Selected Leaming.—Planted in hills, 35 inches apart, 7 acres. Sown May 23, cut
ensilage September 26 to 28; yielded 15 tons 1,735 lbs. per acre. Growth strong and
even, well cobbed, but very late owing to bad season. Cobs mostly in early milk. Part
of this plot suffered from drought in spring, lessening weight per acre.

Longfellow.—Sown in drills, 85 inches apart, 41 acres. Sown May 23, cut for en-
silage September 26; yielded 13 tons 52 pounds per acre. Growth strong and even, well
cobbed, mostly in milk, some in dough stage.

Selected Leaming.—Sown in drills, 35 inches apart, 7 acres. Sown May 23, cut
for ensilage September 30; yielded 13 tons 1,947 Ibs, per acre. This plot also suffered
from drought, lessening weight per acre,

Selected Leaming.—Planted in hills, 35 inches apart, 7 acres. Sown May 28, cut
for ensilage September 25; yielded 8 tons 879 lbs. per acre. This plot suffered very

eavily from drought, so the yield per acre was lessened.

Thoroughbred White Flint.—3 acres. Sown June 3, cut for ensilage Scptember 28;
Yielded 16 tons 156 Ibs. per acre. QGrowth very strong and even; good showing for cobs
mostly in early stage sown too late for making best ensilage. This variety and the
next 3 acre plot of Mammoth Cuban were sown to replace root crop ruined by drought.

Mammoth Cuban.—3 acres sown June 8, cut for ensilage September 29; yielded
18 tong 1,830 1bs. per acre. Growth very strong, even, good showing for cobs, mostly in
very early stage.

Cost of Growing 34 Acres of Corn—

Rent of land at $3 per acre.... ..eo cuvn venen vennn. ..$102 00
Cultivating, ribbing and shallow ploughing, 6 days at

$2.50 per day. ... vuvr viiiinn viinn eaeanans vee... 1500,
One-fifth manure, at 15 tons per acre, $1 per ton.... ...... 102 00
Ploughing in autummn, 8 acres at $2 per acre.... ........ 16 00
Cultivating in spring, 3 days at $2.50.... .... ...... .... 750
Ploughing 14 acres at $2, gang ploughing 8 acres at $1 in

BPTING. v0v vvee eeeee are aeiaans Ceeeee waesam. 3600
Harrowing in spring, 2 days, $2.50 ... «.ov o0 veiin o 5 00
Seed, 25 Ibs. per acre, 850 pounds at $1 per bushel.... .... 15 19
Sowing, team, 3 days at $2.50 per day...> .... ... ... .. 7 50
Marking, 9 days, 1 horse at $1.75 per day...: .... ........ 350
Planting 7 acres, 2 days at $1.333 per day.... .... .... .. 2 67
Harrowing after sowing, 4 days at $2.50.... .... .... .... 10 00
Hoeing, 55 days, $1333. ... +oev vovv vevn wevs caneeen.n. 13 33
Cultivating team, 83 days at $2.50. .. ....oovie uvn oennnn 82 50

Cultivating single horse, 14 days, $1.75...... «... oevv.. 24 50
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Cutting with corn harvester, 7 days at $2.50...... .... .... $17 50
Loading, unloading, tramping and puftmg into silo, 69 days,

$1.33% per day.. ceveeee ssesesenss 9200
Drawing with team, 2-1 days at $2 oO ................... 60 00
Use of machinery, 20 cents per acre. et teih eeee... OB
Twine 8 lbs. per acre, 170 1bs. at 12 cents ceee eeee ae.. 2040
Use of engine, fuel, ensﬂage cutter, and engmeermg, 6 days at s

$6.50 per day. ... . ... .. iiiiiin e T eeeieaa... 8900

Total cost.... .. .. e e et e e e e e eee. $738 64

Average yield per acre, 13} tons.

Thirty-four acres yielded 450 tons 1,107 lbs.
To produce 1 ton ensilage in silo cost $1.64.
Cost to produce 1 acre corn in silo, $21.73.

ROOTS.

Owing to adverse weather conditions in May and June, it was found necessary to
kreak up on June 2 all the land that had been sown 1o roots about the middle of May.

It was decided to reseed one acre to sugar beets, mangels and turnips. Below are
reports upon the different small plots.  All were sown on June 15 and harvested
October 30.

SUGAR BEETS.

Wanzleben—3 acre. Yielded 2,870 ibs. or 47 bushels 50 lbs.; yield at the rate of
11 tons 960 lbs. per acre.

Giant Sugar Feeding Mangel—§ acre. Yielded 2,910 lbs. or 48 bushels 30 lbs.;
yield at the rate of 11 tons 1,280 Ibs. per acre.

MANGELS.

Gate Post Red—3 acre. Yielded 8,220 lbs. or 133 bushels 40 1bs.; yield at the rate
cf 16 tons 80 lbs. per acre.

TURNIPS.

Prize Purple Top—3% acre. Yielded 10,280 lbs. or 171 bushels 20 1bs.; yield at the
rate of 10 tons 560 lbs. per acre.

EXPERIMENTAL SILO.

Three years ago a silo was constructed to be used for experimental purposes.

Different green crops have been tested as to their fitness for ensilage production,
and reported upon in former reports.

This silo was again filled during September, 1903, but as the contents have not been
fed out yet, it is impossible for me to report upon the same.

The contents at’present are as follows, beginning at the bottom:—

Lbs.

1. Pure corn late milk stage .. .. .. .. .. .. .. .. ... .. 9,870

Corn late milk stage. . .. . ... .. B,280
2.{Rape cut when about 15 mches hxgh mxxed whlle going

through blower or cut box.. .. .. ce oo .. 5,280

8. Pure corn, late milk stage.. .. . e e e 960

4, Pure rape, cut when about 15 mches lugh cee.... 5,620

Corn, late milk stage.. .. .. cee o .. 12870

{Sunﬂower heads mixed going through maehme ce e .. 2120

6. Horse beans.. .. oo cc vt sv oo oo ve vs oo 0o au o0 oo 1002
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LITTER OR BEDDING FOR CATTLE.

An experiment to gain some information as to the influences affecting the con-
sumption of straw for litter was conducted during the month of March.

Experiment lasted 23 days.

Lot 1.—9 three year old steers in box stall required during 23 days 2,375 lbs. long
wheat straw. :
t Lot 2.—9 three year old steers tied required during 23 days 1,150 lbs, long wheat
straw. :

Lot 3.—9 three year old stecrs tied required during 25 days 2,300 Ibs. cut wheat
straw.

EFFECTS OF ROTTING OR HﬁATING OF MANURE UPON VITALITY
OF WEED SEEDS.

In March some straw containing a considerable amount of scutch, twitch or quack
grass (Agropyrum repens) was used for bedding the steers in the box stalls, and it was
decided to heat or rot half the manure to note the effcet upon the vitality of the .
objectionable seeds likely to be found among the straw.

The manure produced weighed 42,876 lbs. Half of this was hauled out upon the
field and put in small piles and the other half was piled in a low flat topped pile to.
induce rotting or heating.

The manure weighed when piled 21,438 1bs., and when drawn to the field weighed
18,650 1bs. ‘

The rotted manure was put on a plot of land adjoining the plot upon which the
green manure had been placed.

A careful watch was kept to notedhe comparative weediness of the two plots.

Both plots showed a considerable growth of scutch grass, but the rotted manure
plot seemed quite as badly infested as the green manure plot.
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REPORT OF THE HORTICULTURIST

(W.T. MACOUN:)

December 1, 1903,

Dr. W, SAUNDERS,
Director, Dominion Experimental Farms,
Ottawa.

Sir,—I have the honour to submit herewith the seventeenth annual report of this
division. In the following pages will be found the results of some of the most import-
ant experiments conducted during the past year. .

. Character of season.—Winter set in at Ottawa on November 25, 1802, with the
ground frozen, and on the 26th and 27th, five inches of snow fell, which gradually in-
creased during the month of December, the result being that practically all the frost
came out of the ground and, as in the winter of 1901-02, the soil remained unfrozen
all winter. December was an unusually cold month, the temperature falling to 25°
F. below zero on the 9th. January was also cold, the temperature going down to 29 -8°
F. below zero on the 19th, this being the coldest day of the winter and the lowest tem-
perature since 1896, when the lowest was 80 -7° F. bclow zero. There were a few very
cold days in February, the ‘coldest being 22° F. below zero on the 18th, but the month
on the whole, was only moderately cold. There was an abundant snowfall in January
and February, with few days above freezing, so that although the weather was cold
there was good protection for the roots of trees and for herbaceous plants. The weather
became mild during the first week of March and continued so all month with very little
snow or rain. Sleighing was gone before the middle of the month, The first plougn-
ing was done in the plum orchard on March 23, the earliest date in the history of the
farm. The ground was in excellent condition with no frost in it. April was mild to
cool, except during the last three days, when it was warmer, the temperature rising
on the 30th to 82° F. On May 1 and 2, 1903, there were seven and nine degrees of
frost respectively, which did much damage. Market gardeners who had set out early
vegetables, lost heavily. Asparagus, wherever it showed, was frozen back to the ground,
and rhubarb was considerably injured also. Apples were unaffceted. The flowers of the
native plums were injured by this frost, and the crop much lessened. Nearly all the
flowers of the cherries were destroyed, although a large part had probably been already
killed by winter. Strawberries were badly affected by frosts on May 24 and 29, and
also by the drought, as a result of which the crop of many varieties was practically a
failure. Grapes, raspberries, currants and gooseberries were little affected.

The severest drought since the Central Experimental Farm was established, seven-
teen years ago, and onc of the severest in the history of this country, was experienced
this year, There was little precipitation of any kind during the months of March,
April and May, and it was not until June 11, that the drought was broken. Notwith-
standing the moisture from the snow which fell in the winter, the ground appeared
drier during the month of May than it had ever been in midsummer before. Vegetable
seeds, which had been sown on May 8, did not germinate until June 22. Potato sets,
where they were near the surface, in some cases dried up in the ground. Apple trees
did not suffer, as the soil was kept cultivated. Trees in the plum orchard, however,
were affected, as the soil is naturally drier there, and it was necessary to water and
mulch the young trees to keep them from dying. The dry weather was very hard on
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berbaceous plants and trees, which had been set out in the spring, and although the
perennials in the botanic garden were watered three times, a considerable number died
from the drought. By June the grass was dried up as in the driest time in midsummer.
There was abundant rain after June 11, and it was not long before there was little in-
dication left of the drought. ' .

June, July and August were cool for summer months. The warmest day was on
July 8, when the temperature rose to 90° F. In August the highest temperature was
only 80° F., which occurred on the 6th. There were a great many rainy days in these
months. September and October were fine and warm, and fruits and vegetables ma-
tured well. Although there was a little white frost locally during the last week of Sep-
tember, there was no frost recorded by the thermometer until October 19, when it was
30° F., and until that date even tomatoes and melon vines were uninjured. On October
26, the temperature dropped to 27° I'., when most foliage was destroyed.

November was mild until the 5th, when it became cooler. Winter set in on No-
vember 16, and there was sufficient snow for sleighing by November 24. The last week
of November was cold, the temperature falling to zero on the 26th,

Fruit and vegetable crops—The apple crop in the provinces of Ontario and Queban
was good this year, and the fruit was of much better quality than last year, the dry
weather in the early part of the season being unfavourable to the development of the
apple spot fungus, as a result of which the fruit was much freer from spot than usual,
this being especially true of the fruit in eastern Ontario and Quebec. There was n
heavy crop of peaches, which made the fruit very cheap this year. There was also a
good crop of pears. The plum crop was unusually heavy, and on the whole did not
prove profitable. Thousands of baskets were left to rot in the orchards, as the markets
were glutted with thig fruit. There was an average crop of grapes in the Niagara dis-
trict, but in the Lake Erie district the crop was nearly ruined by black rot. The crop
of small fruits was an average one, except in northern and eastern Ontario and in
some parts of the province of Quebec, where spring frosts and drought reduced the
crop. Strawberries suffered most.

At the Central Experimental Farm the apple crop, though considerably less than
last year, was fine in quality. There were few worms of the codling moth and no spot,
and the fruit matured well. The plum crop, though better than last year, was not an
average one. Cherries were a failure again this year, owing to winter killing of the
flower buds. The fine weather of Scptember and October was very favourable to
grapes, and 101 varieties ripened. The crop of raspberries and currants was about an
average one, but the dry weather reduced the gooseberry crop somewhat. The black-
berry crop was better than usual this year. The yield of strawberries was light, as
frosts when the plants were in bloom and the drought were very hard on this fruit.
Owing to the dry weather in spring which delayed the germination of the seeds, to the
spring frosts, and to the cool summer, it was a poor year for vegetables in eastern
Ontario and part of the province of Quebec. The potato crop was much reduced by
the dry weather, and by blight and rot in the autumn where the vines were unsprayed.
Tomatoes did not ripen well and the crop was not nearly as large as usual. The melon
crop was a failure. Celery was good, owing to the cool moist weather of late summer,

MEETINGS ATTENDED, ADDRESSES GIVEN AND PLACES VISITED.

A part of the work of the Tlorticulturist is to attend meetings of farmers, fruit

growers and horticultural societies throughout the country, and to give addresses on

horticultural topics. During the past year quite a number of such meetings were
attended.

Following were the meetings attended with subjects of addresses:—

Annual meeting, Ontario Fruit Growers’ Association, Walkerton, Ont., December
1, 2 and 3—*Special Methods of Fruit Culture for Special Conditions.

-
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) .An’nual meeting, Quebec Pomological Society, Waterloo, Que., December.— Straw-
erries.

Annual meeting, New Brunswick Farmers’ Association, Sussex, N.B., January
g6-12t8.——" Preparation of Soil, Cultivation and Fertilizing of Orchards and Potato

ulture.

Woodstock, N.B., January 29-30.— Strawberries.’

Annual meeting, Nova Scotia Farmers’ Association, Windsor, N.S., February 4.—
‘Potato Culture. ’

Annual meeting, Prince-Edward Island Fruit Growers’ Association, Charlotte-
¢ The Individuality of Fruits.’

Anmnual meeting, Prince Edward Island Fruit Growers’ Association, Charlotte-
town, P.E.I, February 10.—* Site and Protection of an Orchard.’

Meeting at Miscouche, P.EI., February 12.— Fruit Growing.

Mecting at Hazelbrook, February 11— Fruit Growing.’ -

Meeting at Smith’s Falls, Horticultural Society, Smith’s Falls, Ont., March 31.—
¢ The Improvement of the Home Grounds. '

Meecting, Belleville, Fruit Growers’ Association, Belleville, Ont., April 8.— Recent
Changes in Orchard Methods.’ .

Orchard meeting, at Vernon, Fallowfield and Metealfe, Ont., July 7, 8 and 9.—
‘Demonstrations in Orchard Work.?

Summer meeting, Quebeec Pomological Society, Abbotsford, Que., August 26, 27.—
‘Individuality of Fruits,’ ¢ Hardy Climbers.

Biennial meeting American Pomological Society, Boston, Mass., September 10-12.
— The Best Amateur Red Raspberry,” ¢ Progress in Horticulture in Ontario during the -
past Twenty-five years.’

Annual meeting, Ontario Fruit Growers’ Association, Leamington, Ont., November
24-26.—° Hardy Fruits for Northern Districts.

In addition to attending the above meetings, I visited the Toronto exhibition on
" September 7, and the Arnold Arboretum, and the Massachusetts Agricultural Experi-
‘mental Station while at Boston, obtaining much information which will prove valuable
to me in my work. I also visited the orchard of tne Trappist fathers, La Trappe, Que.,
those of R. W. Shepherd, Como, Que., R. Brodie, Westmount, Que., and also Mr. W.
W. Dunlop, Outremont, Que., and also drove sixty-five miles along the south shore
of the St. Lawrence between St. Denis and Montmagny, having the opportunity at
that time of visiting the orchards of J. C. Chapais, St. Denis, and Auguste Dupuis,
Village des Aulnaies. At all these places there were new and interesting things to
be seen and I got many suggestions for future work.

ACEKNOWLEDGMENTS.

As in past years, T have been greatly aided in my work by the fruit growers of
Canada, who have been always ready to assist me. During the past year, when pre-
paring a bulletin on plum culture, it was necessary to write to a large number of per-
sons for information regarding varieties and methods of. culture, and I always received
courteous assistance. I take this opportunity of thanking those fellow workers for their
ready and willing aid. ’

At the experimentdl farm, Mr. J. F. Watson and Mr. H. Holz have again proved
themselves able assistants in the work, the former by the manner in which he has
handled the correspondence and much of the office work, and the latter in his capacity
as foreman, by his untiring and faithful supervision of the work outside.

Donations.—The horticultural division is favoured every year with donations of
plants, scions, seeds, &c., from institutions, and persons who eithfer desire to.hax:e them
tested at the experimental farm or who send them merely as gifts to the institution.
The horticulturist is always pleased to receive such donations and to give them a fair
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trial. In the case of seedling fruits, however, it is desirable to see the fruit and pass
judgment upon it before accepting trees or scioms, as by adopting this plan only the

really promising kinds are tested.

The following donations were received during the year, and we beg to gratefully

acknowledge the same:—

DONATIONS.

Sender.

Donation.

Arnold Arboretum, Jamaica Plain, Mass...........
Bug Death Chemical Co., St. Stephen, N.B.... ....
Baker, E. P., Kentville, N.S...... ......... ......
Brodie, R., Montreal, Que..... ......... e e
Ballantyne, James, Ottawa East, Ont..............
Beall, Thomas, Lindsay, Ont ..... ....... e
Carter, J. H. Ma.ssg.wqg)i, [0 T
Cass, C. A., 1:0ri nal, Ont 5

Carstesen, Hans Peter, Billings Bridge, Ont... ....
Cockburn, J. P., Gravenhurst, Ont............. ...
Dunlop, W. W., Outremont, Que.... ...... N
Dempsey, W. H., Trenton, Ont....................
Fisk, J. M., Abbotsford, Que...... ......... .....
Greenfield, Samuel, Ottawa East, Ont........ ..
Gardener, James, éornwal], Onbeerenneinnneinnnns
Graham, J, L, V’a.ndeleur, Ont...oovviiniiins Lol
Hamilton, Robert, Grenville, Que..................
Harkness, A. D,, Irena, Ont, .............. .....
Towa Experimental Station, Ames, Ta..............

James, George, Lochlin, Ont..........ovcvuininane.
Johnston, Asa., Bast Farnham, Que................
Jack, N, E., Chateauguay Basin, Que............ ..
Livingston, 1. L., Frankville, Ont..c....ccvoioues
Little, K. I8, Ames, Ia., U.8......... e e
Lizotte, Rev. J., St. Jean des Chaillons, Que........
Lagace, Jules, Fraserville, Que.... ....o....vvn.s .
Messenger, R. J., Bridgetown, N.S. .
Macoun, J. M., Ottawa, Ont.... ..
Morgan, H. H., Manchester, N.H.. ..
Morrow, J. F., Calumet, Que... ........ .... .
Newman, C. P,, Lachine Locks, Que....... .......
Reynaud, G., La Trappe, Que........ .... e
Rowley, Joseph, Cummings Bridge, Ont ... . ..
Royal Botanic Gardens, Kew, England. .... ......
Shaw, R. M., Waterville, N.S. .............. ...
Scott, W. A., Montreal, Que ..... .........ocvvtt.
Saunders, W. E., London, Ont............ ... ....
Shepherd, R. W., Como, Que.......... N
Stephens, C. L., Orillia, Ont. ..........cooeeieeains
Tuttle, A., Clark, Baraboo, Wis.,, U.S. ............
Whyte, R. B., Ottawa, Ont............oe0n iiien
Waugh, Prof. F. A., Ambherst, Muss., U.S. ........

Seeds, collection of,
Bug Death, 1 case of.
Scions, Beauty of Horton apple,
w Grand Duke Contantine apple.
Lachine and Brodie plums.
Scions, No. 2 seedling apple.
»  geedling apple,
w  Shiawasses Beauty apple.
»  of seedling apples.
w  Carstesen plum.
v Algonquin a]ﬁlo.
w and trees of Montreal seedling pluma,
w  Hubbardston Nonsuch apple.
v apple, Canada Baldwin, Stettin Red.
n  seedling, apple and plums.
w of unknown apple.
v hardy peach.
Seeds of Japanese trees and vegetables.
Scions, Red Fameuse apple.
v Tatge and Ames plums, and Brilliant and
Avista apples,
Tubers, James’ Nugget potato. : .
Scions, a.})ple.
»w  May Queen plum,
Buds, seedling apple.
Scions, apple and plums.
w  seedling apple.

iU "

Burbank,

.e ]

e See'ds of \«Vest:a'm lants,
. .|Tubers, Morgan V
..|Scions, Seedh ing apple and Kunudson cherry.

iteand Morgan Seedling potatoes

" each.
" erdrigon plum, Flemish Beauty pear.

..|Trees, Rowley and No. 2 seedling plums.

Seeds, collection.

.|Plants, Big Bobs strawberry.

Buds, Blue Pearmain apple.
3 trees Betula lenta

-|Scions, Windsor Chief apple.

Seedling gooseberry ; Scions, hardy peach.

Scions, apple.

Walnuts, 1 bushel.

Scions, Palmer Greening and Scarlet Cranberry
apples.

APPLES.

The apple trees wintered well this year and there were fewer deaths than usual in
the orchard. Vacancies were filled by new varieties and by additional trees of some
kinds found desirable to grow in this district. The drop was below an average one,
but the fruit was of good quality, there being no scab and little codling moth. There

were 199 named varieties fruited this year,

and of these there was a much larger pro-

portion of winter apples than in previous years. ) ,
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‘ SEEDLING AND CROSS-BRED APPLES.

This year 208 trees were added to the seedlings already planted, making a total of
1,596 now in the orchards. The first fruit among the seedlings planted in 1890 was
borne this, year when one Wealthy seedling bore three apples. In the Russian seedling
orchard 81 trees bore which had never fruited before, making a total of 225 which have
fruited altogether. Of these, twenty-seven have been thought worthy of propagation
for trial in northern Ontario, and Manitoba and the North-west Territories, but prac-
tically none of them are sufficiently promising for districts where varieties already re-
sommended succeed.

Some further work was done in cross-breeding apples, the varieties used for this
pulx;pi{ose being MecIntosh Red, Lawyer, Northern Spy, North-western Greening, and Mil-
waukee.

TOP GRAFTING.

The work of top grafting the tenderer varieties on hardy stocks is continued and
extended each year, as it is believed that this is a valuable line of work. Already 90
rarieties have been top grafted. A tree of Northern Spy top grafted in 1893 bore over
one barrel of apples this year. This variety has not proven saiasfactory when grown as
a standard tree. '

SHIPMENT OF APPLES TO GLASGOW IN COLD STORAGE,

As the trees in the apple orchard at the Central Experimental Farm get larger
the crop naturally increases, and as there are in some cases 2 number of trees of each
kind, a fair quantity of some varicties can now be obtained. Although most of the
apples are s0ld on the Ottawa Fruit Exchange, it was thought that it might be profit-
able, and at the same time of interest to fruit growers, to send some to Great Britain.
A small shipment of 100 bushel boxes of autumn apples, therefore, was made to Glas-
gow last year, with good profit. The results of this shipment, which were published in
the Annual Report of 1902, interested a great many, and various letters of inquiry
were received. These came especially from small growers, who were pleased to get in
the report all the details regarding the shipping of the fruit, cost of boxes and other
material, and the details regarding the rates charged on the steamer and on the other
gide of the Atlantic, as fruit growers who have but a small quantity to sell are reluc-
tant to adopt a new plan without knowing all the particulars.

This year another small shipment, mostly of Duchess of Oldenburg, was made in
cold storage, and although the profits were not quite as large as last year they were still

above what could have been obtained here. ‘
The fruit was sent by the steamer Kasfalia, which sailed from Montreal on August

20, and arrived at Glasgow on August 31.

The apples were picked on August 18, 14, and 15, and brought under cover and
packed in boxes, the inside measurement of which was: depth, 10} inches, width, 11}
inches, length, 22 inches. The sides and top and bottom were made of three-eighth
inch boards, and the ends of half-inch, dovetailed and glued. Only apples free from
defects were selected. These were wrapped in tissue paper, and packed tightly in
layers, a sheet of cardboard being put between each layer and a thin layer of Excelsiqr
between the apples and the boards at top and bottom. There were four layers of fruit
te a box. No Excelsior was used as packing among the apples, as different sized apples
were used for this purpose. The apples when picked were practically full grown, well
coloured, but still quite hard. The fruit was kept in a cool place until August 18,
when it was taken to the station at Ottawa, and put on a freight car, which left for
Montreal that night. - The fruit arrived in Montreal early on the morning of Augu.st
19, but just reached the steamer before the cold storage compartments were closed in
the evening. More time will be allowed another year, as the fruit might not have_ got
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into cold storage. The rate for cold storage and freight on the steamer was 30 shillings
for 40 cubic feet.

Following is the account sales:—

43 and 44 Bizaar AND CovENT GARDEN MARKET, 25 StTiRLiNG ST., CITY.
Grascow, Septemebr 4, 1903.
Account sales of 90 boxes apples ex. Kastalia. Sold by Thomas Russell, by order
and forvaccount of Mr. W. T. Macoun, Central Experimental Farm, Ottawa:—

W. T, Macoun.
£ 8 d £ s d

XXX...... 10 boxes North Star, 7| —..... ....... "3 10 O
80 w Duchess,5(6................ 22 0 0
— 235 10 0
Charges.
. Freight on goods....oovvviiiiiineinn ceniievinnnens, 7 5 2

Freight on empties, river and harbour dues, master porter-
age, landing, selecting, coopering, catalogues, adver-
ising, &c., cartage to warshouse, housing and de-
livery......o.ovnivennnnn e e e 2 50

Net proceeds. ... . .u.vvuiirnrine i ininns 14 14 4=871.29

The expenses of the shipment on this side of the Atlantie, exclusive of growing
the fruit, picking; packing and sending to the car at Ottawa, which would be necessary
in any shipment, were:—

1

Cost of 90 boxes at Toronto, 14 cents. .. ... «oevv's onv... $12 60
Freight on 90 bhoxes, Toronto to Ottawa.... ...... ...... 2 05
Cost of 63 lbs. Excelsior at 8 cents. ... ...... .... 189
Cost of 450 strips of cardboard........ ........ ... 2 70
Cost of 4 reams of tissue paper at $1.25. ... .... 5 00
Wrapping, 68 hours at 74 cents an hour...... ...... .... 4 95

- $29 19

Leaving a net balance of $42.10, or approximately, 46'77 cents per box. There
were about 180 apples in each box of Duchess, or about one-third of a barrel, thus mak-
ing a net balance of, approximately, $1.40 per barrel. This is not a large profit, but
it is a fair one, and better than would have been obtained at Ottawa by selling the
fruit in baskets, barrels or boxes. In shipping large quantities of fruit the cost of
material would be much less and the profits greater.

Following is the report of the government agent who saw this fruit sold at Glas-
gow :—
8 GLENBANK TERRACE,
Lexzig, N.B., September 7, 1903.

¢ These arrived at Glasgow on August 31 in very good condition, and were kept at
a temperature of 35 to 40 degrees in refrigerator chamber during- the voyage over.
The 80 cases Duchess made 5s. 6d. a case. These showed up well for the variety, but
several buyers complained to me about the lightness of the cases, which only weighed
36 pounds gross. This meant about 30 pounds of fruit in each case. The 10 cases
North Star realized 7s. They were in excellent condition and looked well. I like the
way you had these 10 cases packed, and think the sheet of cardboard between each layer
with a little Excelsior top and bottom could not be improved upon.’

(Signed) Joux Brown,
Inspector at GZasgow.

/
B
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Both this year and last, the complaint was made th\at the weight of fruit per box
wac too small. The Duchess is, however, a light apple and very little additional weight
of fruit could have been obtained by another method of packing this variety.

NEW OR LITTLE KNOWN VARIETIES OF APPLES.

A large number of varieties of apples have been already described in the reports
of the ‘ Horticulturist.” The following five kinds have not bzen described in the reports
before. All of these descriptions are original, having been made from specimens in
the writer’s possession, and all from fruit grown on the Central Experimental Farm:—

Dempsey No. 80.—Originated at Trenton, Ont., by the late P. C. Dempsey. A cross
between Northern Spy and Golden Russet. Iruit roundish, regular; size above
medium ; cavity deep, narrow, slightly russeted ; stem short, slender to moderately
stout; basin medium depth and width, smooth; calyx partly open; colour pale yellowish
green splashed and washed with deep reddish pink; dots few, large, indistinet; skin,
thick, tough; flesh yellow, firm, juicy; core small; briskly subacid, not highly flavoured;
quality above medium; season late winter; tree vigorous and bears young. A promis-
ing winter apple at Ottawa. :

Dudley (North Star).—Originated in Maine. Fruit roundish; size large; cavity
open, deep, slightly russeted; stem medium length, slender; basin deep, medium width,
slightly wrinkled; calyx partly open; colour pale yellow; streaked and splashed with
deep lively red; dots few, small, pale yellow, indistinct; skin moderately thick, tender;
flesh yellow, rather coarse, tender, moderately juicy; core small; subacid, pleasant
tavour, quality above medium, almost good; season late September to early winter.
Tree vigorous and productive. This is about the same season as Wealthy, but does not
keep as long. A handsome apple.

North-western Greening :—Originated in Wisconsin. Fruit large, roundish te
roundish oblong, slightly conical, regular; cavity deep, medium width, sometimes more
or less russeted; stem short, stout; basin medium depth and width; almost smooth;
calyx open; colour green at first then greenish yellow when fully mature; dots indis-
tinet; skin thick, tough; flesh yellowish, firm, moderately juicy; core medium, closed;
mildly sub-acid, pleasant flavour; quality good. Season mid-winter to late winter. Tree
hardy at Ottawa and a vigorous grower, but inclined to be top heavy, causing splitting
of the trunk. Not an early bearer, but is eventually quite productive. The fruit ic
very symmetrical and has an attractive smooth skin. One of the most promising winter
apples for the north.

Rideau (Wealthy female X Duchess male).—A cross-bred apple, originated at the
Central Experimental Farm, by Dr. C. E. Saunders in 1894, and fruiting this year for
the first time. Fruit roundish, angular; size medium to large; cavity deep, open; stem
short, stout; basin deep, open; calyx open or partly open; colour pale yellow, well
washed and splashed with bright crimson, especially on sunny side; dots numerous,
small, indistinct; bloom none; skin moderately thick, tender; flesh yellowish, remark-
ably firm, coarse, juicy; core rathier small ; subacid, sprightly ; aromatie, though not high
{lavoured ; quality good ; season late September. Resembles Duchess somewhat in out-
ward appearance, byt.is longer. There is a suggestion' of Wealthy in flavour and
sprightliness. Shows indications of water-core. A handsome apple and may prove
useful, as its season is between Duchess and Wealthy. .

Windsor Chief—~Originated in Wisconsin. Fruit oblate to roundish, slightly
angular; size medium to large; cavity shallow, open, more or less russeted; stem
medium length, stout; basin medium depth and width, almost smooth; calyx open;
colour yellow, well washed with dark red; dots few to mgdlum, yellow, prominent; skin
thick, tough ; flesh yellowish, firm juicy; core small; mildly subacid, pleasant flavour;
quality good, season late winter. Tree hardy, vigorous, productive. Fruit hangs well
A promising apple. A little too dark in colour.
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SEEDLING FRUITS.

Quite a number of seedling fruits were again sent in for examination this year,
most of which were apples, although pears, plums and peaches were also represented.
In most cases full descriptions were made of the fruit, which will be useful for future
reference. If the variety was considered promising, scions were asked for and thoso
received will be grafted. As a result of this grafting of seedling varieties, every year
there is now a large number of these growing at the experimental farm. As these
fruit they are recommended for general planting or otherwise as their merits deserve.

We trust that fruit growers will continue to send in specimens of promising
seedling fruits for examination. ‘

Full descriptions follow of the beést of those received.

-

Record.| Province. Address of Sender. Description of Fruit.
APPLES.

250 |N. B...... Morley Small, Lawson ......... ... See full description.

251 |Que. .....|A. C. Kennesen, Dixville............ Medium size, pale yellow,quality above medium,
season autumn, not specially promising.

22 » ..... Theodore Hanon, Mt. St. Hilaire. ...{See full description,

23 w ..... " " ....|Medium size, splashed with purplish red, fall,
not promising.

264 w ..... " " .|Medium size, deep purplish red, early fall, not
promising. :

255 | w ... R. Hamilton, Grenville. ............. No. 1, above medium size, dark purplish red,

‘ . medium quality, season October.
256 ) « ... " W i, No. 2, above medium to large, yellow with pur-
plish red on sunny side, quality above medium,
) season late September.
ST o ..., " " ere e, No. 3, medium size, yellow and reddish pink,
good %uahty, season October, not attractive
' enough. . .

88 w o..... " " .. . Medium size, bright {mrphsh red, medium
quality, season late fall,

259 [ w ..... n " e eererieans Medium size, pale yellowish green with deep
red on sunny side, quality good, season late
autumn. Evidently Fameuse seedling. Not
as good as Fameuse,

260 LI " L O See full description.

261 » ..... " W eiiieien e Large, orange red, tiuality almost_good, season

. October, not nearly as good as Wealthy.,
262 w ..... " B eeeenieeenin. Large, deep purplish red, quality above medium
. to good, season autumn, not of much promise.
263 | » .|Rev. J. Lizotte, St. Jean des Chaillons|Medium size, deep crimson, quality above
. medium, season winter,

2641 v ..... Trappist Fathers, La Trappe........ See full description.

265 Ont...... Russell Hale, Orillia ........ -...%...|Above medium size, yellow, splashed and washed
with purplish red, uality good, season late
winter, not of special merit.

266 w...... John Bertram, Dundas............ .|Aboye medium size, pale afellow, splashed with
bright purplish red, quality good, season early
autumn, not sufficiently promising.

267 w...... M. G. Bruner, Olinda .......... ..... Medium size, pale yellow, well washed and
splashed with bright red, quality medium,
season October, hangsome but not promising,

268 w...... T. A. Harsant, Glen Orchard........ Very large, washed and splashed wit purplis
red,quality below medium, season late autumn
to early winter.

269! w...... W. J. Kerr, Renfrew................ Large, green with splashes of purplish red,
medium quality, season late sutumn,

210 w...... i W i, Medium size, sweet, medium quality, not pro-
mising, ,

271wl " wl i, Medium size, yollow with traces of purplish red,
quality good but fruit not attractive, season
early winter.

272 wo-..... F. Ballantyne, Smiths Falls.......... Medium size, pale_ Xellow, quality medium,
season probably mid winter,

%8 ... " " essense..|Medium to below in size, brighs red, quality

good, season early winter, not large enough,




(Photo. by Frank T. Shutt.)

Covier Crop. HAIRY VErcH, CENTRAL EXPERIMENTAT FaRrM, SEPTEMBER 21, 1903. SowN 1IN DRILLS,

JUNE 18, 1903.

(Photo. by Frank T. Shutt,)

Cover Cror.  HORSE Beans, CENTRAL EXPERIMENTAL FARM, SEPTEMBER 13, 1903.

SOWN IN DRILLS
JUNE 18, 1903.
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Record. | Province, Address of Sender. Description of Fruit,

2041 WL C. A, Cass, L'Orignal.......... .. .. |See full description.

P76 I Thos. Connolly, Lindsay ...... .. "

276 | w .... |C. H. Snow, Cummings Bridge .. . |¢ Sport’ .

277 | w .. . |Daniel Lack, Lindsay.......... . "

27181 v ... |L. L. Livingston, Frankville. . . . . .. "

279 | w ... M. G. Bruner, Olinda. ... ... "

280 [ WLl J. Ballantyne, Ottawa East. .. . "

281 »...... David Francie, Perth. ........ ..... .. Large, greenish yellow with & dull red blush,

) quality medium, season late winter.

2821 ..., C. Wallenshlager, New Edinburgh . (Medium size, yellow with a pink blush, quality
medium, season early winter, not desirable.

2831 w...... " " ..|Above medium size, pale green with pinkish
blush, quality good, season mid to late winter,
may be promising.

Prars, PLUMS AND PracHES,

2840 w...... R. B. Martin, Elmira...,............ Seedling pear, see full description.

285 L, . J. Kerr, Renfrew................ " "

286 |IP.E.I..../H. E. Wright, Summerside. ... .. .... Seedling plum "

287 1Ont .. . .!Samuel] Greenfield, Ottawa East . ... . No. 1, seedling plum o

288 | v o...... " L, No. 2 " large, dark purplish red, -
medium quality, season early September.

289 [ w ..,... W. J. Diamond, Belleville.... ..... Seedling plum, medium size, dark, purplish red,
quality good, season early September,

201 w ..., W. K. Ireland, Owen Sound... .. ..... Seedling peach, see full description.

N

No. 250—Seedling apple from Morley Small, Lawson, N.B.:—Size above medium
to large; form roundish, conical, slightly angular; cavity shallow, medium width; stem
short, stout; basin narrow, shallow, wrinkled; calyx partly open; colour greenish yellow
well washed and splashed with red; dots fairly numerous, small, yellow, distinet; skin
thick, tough; flesh yellowish, moderately juicy, mildly sub-acid; core medium; quality
above medium; season mid to late winter.

Said to have originated from seed brought from England by Mr. Small’s grand-
father about eighty years ago. May be a promising late winter variety. Scarcely in
condition for test yet, November 30, 1908.

Noe. 252—Apple: seedling, from Theodore Hanon, Mount St. Hilaire, Que.:—Size
medium; form roundish conical; cavity medium depth and width, russeted, stem short,
moderately stout; basin medium depth and width, slightly wrinkled; calyx partly open;
colpur pale yellow well washed with bright crimson; dots obscure ; skin moderately
thick, tender; flesh white tinged with red, juicy, tender, melting; core medium; mildly
sub-acid, good flavour; quality very good; season evidently mid September.

A handsome apple and may be very useful as coming just before Wealthy.

No. 260—Apple seedling from R. Hamilton, Grenville, Que. :—Size above medium;
form roundish; cavity medium depth, open, russetted; stem short to medium, stout;
basin rather deep, medium depth and width, almost smooth; calyx open; colour pale
greenish yellow well splashed and washed with rich purplish red; dots few, pale, in-
distinet; skin rather thick, tender; flesh yellowish, moderately juicy; core medium H
sweet, sugary, pleasant flavour; quality good for a sweet apple; season evidently late
September and October.

A handsome apple resembling Wealthy very much in outward appearance, October

16, still in good condition.

No. 264—Marlboro, seedling apple, from G. Reynaud, La Trappe, Que.:—Size
large; form oblate; cavity deep, open, russeted at base; stem short, stout; basin, medi.
um depth and width; calyx closed or open; colour pale yellow well washed with deep

16—T :
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erimson and with purplish red splashes; dots fairly numerous, pale yellow, distinct;
skin moderately thick, rather tough; flesh white, tinged with red, tender, juicy; core
medium ; sub-acid, pleasant flavour, but slightly astringent; quality good. Season early
to mid-winter,

Tree is quite hardy and is bearing well. A very handsome apple of about the same
season as Fameuse and McIntosh Red. It is somewhat like Canada Baldwin in flavour,
and may be a seedling of that variety, as it resembles it somewhat in other respects.

No. 274.—Apple from C. A. Cass, L’Orignal, Ont.:—Size, above medium; form,
roundish, conical ,angular; cavity narrow, medium depth; stem short, moderately
stout; basin narrow, shallow to medium; calyx open; colour pale yellow, well washed
and splashed with erimson; dots obscure; skin moderately thick, rather tough; flesh
white, tender melting, juicy; core medium size, open; mildly subacid, good flavour;
quality good to very good; season probably January and February.

Tree bore in 1902 for the first time. Nearly a barrel taken off.

Probably a seedling of Fameuse. Lacks sprightliness. . Same season as MeIntosh
Red and Fameuse.

No. 275 —Seedling apple from Thos. Connolly, Lindsay, Ont.—Size large ; form
oblate; cavity medium depth and width; stem short, stout; basin medium depth and
width, smooth; calyx open; colour pale greenish yellow, with traces of pink on sunny
side; dots moderately numerous, indistinet, grey and green; skin thick, tough; flesh
yellow, crisp, juicy; core medium; subacid, sprightly, pleasant flavour; quality good;
season probably early to mid-winter. A promising seedling.

No. 276.—Apple ¢ Sport,’” from C. H. Snow, Cummings Bridge, Ont.:—Size above
medium to large; form' oblate; conic; cavity deep, open; stem short, stout; basin me-
dium depth and width, wrinkled; calyx closed; colour greenish yellow, almost covered
with dark red; dots moderately numerous, yellow, distinet; skin thick, rather tough;
flesh white tinged with red, crisp, juicy, tender; core small; flavour subacid, pleasant;
quality good to very good. Season early to mid-September. :

Thought to be a sport of St. Lawrence, which it resembles in shape, flesh, and
somewhat in flavour. The flavour, however, does not secm to be as high as St. Law-
rence. Promising. Tree fruiting among a number of St. Lawrence trees procured
from same nursery. ‘

No. 277.—Apple seedling from Daniel Lack, Lindsay, Ont.:—Size large; form
roundish; cavity shallow, open; stem short, stout; basin medium depth and width, al-
most smooth; calyx closed; colour pale greenish yellow, almost greenish white, with
a bright pink blush on sunny side; dots fairly numerous; flesh white, crisp, tender,
juicy; core small; mildly subacid, pleasant flavour; quality good. Season evidently
mid to late September. November 4, 1903, still in condition. A promising variety,
resembling Princess Louise in appearance and quality, but earlier. Evidently a seed-
ling of FFameuse. ‘

No. 278.—Apple from L. L. Livingston, Frankville, Ont.:—Size medium; form
oblate; cavity open, russeted; stem short, stout; basin deep, open, slightly wrinkled;
calyx open; colour greenish yellow, splashed and washed with dull purplish red; dots
few, grey, distinct; skin thick, rather tough; flesh yellow, erisp, moderately juicy; core
small; subacid, pleasant flavour; quality good. Season late winter. Would be more
promising if a little larger.

No. 279.—Apple from M. G. Bruner, Olinda, Ont. :—Size medium; form oblate to
roundish, slightly angular; cavity deep, narrow, heavily russeted ; stem medium length,
slender; basin medium depth and width, smooth; calyx open; colour yellow, well
splashed, washed, and streaked with purple red; dots obscure; skin moderately thick,
tough ; flesh white, tender, fairly juicy; core small; subacid, good flavour; quality good;
geason early to mid-winter. Scarcely large enough or juicy enough to be very promis-
ing, although it has considerable merit,
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No. 280.—Apple from Jas. Ballantyne, Ottawa East, Ont.:—Size medium; form
cblate, conic; cavity deep, medium width; stem short, fairly stout; basin narrow, very
shallow; calyx partly open; colour pale yellow, splashed and streaked with purplish
red; dots obscure; skin moderately thick, tough; flesh white, firm, crisp, moderately
juiey, subacid; core medium; quality above medium. Season, late winter.

No. 284.—Seedling pear from R. B. Martin, Elmira, Ont.:—Fruit large, obovate,
ovate, obtuse pyriform; colour yellow, with an orange blush; skin thin, tender; flesh
yellowish, tender, melting, buttery; moderately sweet, not high flavoured; core small;
quality good. Season, late September. Not high enough flavoured to be among the
best varieties.

No. 285.—Seedling pear from W. J. Kerr, Renfrew, Ont.:—Fruit medium sizs,
obovate, obtuse; colour yellow with a faint pink blush; stem medium length, stout;
flesh yellowish, juicy, buttery, sweet but, not high flavoured; quality good; season
evidently early September. Promising if bardier than Flemish Beauty. Seedling
of Bartlett. Originated in the county of Leeds. Tree, 20 feet high.

No. 286.—Abegweit. Plum seedling from Henry E. Wright, Summerside, P.E.L:
—Form round oval; size large; cavity medium depth and width; suture distinet,
slightly depressed; apex slightly depressed colour yellow, well covered wrth deep red -
dots obscure; bloom none on specimens received; skin moedrately thin, rather tough;
flesh yellow, juicy; stone medium to below medium, oval, flattened, cling; sweet, rich
flavour; quality very good. A handsome plum and one worth propagating. Raised
from stone of a plum from California. Bore first time this year. Tree a fast grower,
very healthy and hardy so far. Ripens a few days later than Moore’s Arctic and earlier
than Lombard. Tree 6 or 7 years old from seed. Domestica group.

No. 287.—Plum seedling No. 1, from Samuel Greenfield, Ottawa East. Ont.:—
Form roundish oval (broad); size large; cavity shallow; suture indistinet, no depres-
sion; apex rounded; colour dark purplish red; dots numerous, small, yellow; skin thin,
tough; flesh greenish yellow, juicy, sweet; stone large, oval, cling; sweet, good flavour;
quality good to very good. A plum of the Bradshaw type. Tree fruiting well this
year. Promising. Domestica group.

No. 290.—Seedling peach from W. K. Ireland. Owen Sound, Ont.—Fruit large,
roundish, colour yellow, well washed with deep red; suture distinct, depressed, deepest
towards the apex; skin moderately thick; flesh yellow, juicy, sweet, rich, good flavour.
Quality very good. Season mid September.

PEARS..

Although a few trees of named varieties of pears are still growing in the orchard,
they are not at all satisfactory. Seedlings of Flemish Beauty and others are being
. grown, and it is hoped that some more blight resistant varieties may be obtained.

PLUMS. ‘ -

As usual, nearly all the flower buds of Furopean plums were destroyed by winter.
The spring frosts did some injury to the flowers of native plums, but the Americanas
were not affected, and the crop of the latter was an average one as regards quantity, but
the quality was not as good as usual, owing to the drought which weakened the trees and

caused some of the foliage to fall; to the aphis which were very difficult to control, and
to the brown rot which caused mu,ch injury, notwithstanding frequent spraying which
was offset by the wet weather during the latter part of the summer, making the con-
ditions very favourable for the development of the disease.A bulletin on plum culture
was published this year, giving the results of expenments with plums up to date.

16—7%



100 EXPERIMENTAL FARMS

3-4 EDWARD VII, A. 1804

One new experimental farm seedling was named this year, of which the following
is a description:—

.-

Welcome (seedling of DeSoto).—Fruit above medium size, oval, flattened consider-
ably; cavity narrow, shallow; colour rich yellow more or less washed with red; dots
very small, yellow, indistinct; bloom thin; skin moderately thick, fairly tough; flesh
yellow, juicy, sweet, a pleasant but not rich flavour; quality good; season mid Septem-
ber. A very handsome plum. Tree vigorous and productive.

GRAPES.

Although the summer was cool and wet, the autumn was very favourable for the
ripening of grapes, and 101 varieties matured this year. Among the newer varieties
the Campbell’s Early, which matures about the same time as Moore’s Early, and is
better in quality, is the best. For-districts where the climate is like that at Ottawa,
the following varieties are those which will give greatest satisfaction :—

Campbell’s Early, Moore’s Early, Moyer, Peabody, Wilder, Roger’s 17, Delaware,
Brighton, and Lindley. It is necessary to plant the last two among others, as they are
not self fertile.

Several of Munson’s hybrid grapes fruited this year. Of these the most promising
is Manito, which is as early as Champion. The following description was made of it :—

Manito:—Vine medium growth, productive; fruit clusters  below medium size,
cylindrical, sometimes slightly shouldered and moderately loose; fruit below medium
size, globular, black with a blue bloom; skin thin, fairly tender, somewhat acid; pulp
very tender, melting, sweet, good flavour; quality good. As early as Champion. Prom-
ising for the north.

.

CHERRIES.

The cherry crop was a failure this year owing to the winter killing of the flower
buds and to spring frost. There were only a few scattered cherries on a few trees. The
Orel 25, is the hardiest in flower bud of all the varieties yet tested, as this has given fair
crops when others have had little or none. Cherries, like European plums, will suc-
ceed well when grown near large bodies of water, when in the interior where the tem-
perature does not fall any lower the flower buds are destroyed by winter.

STRAWBERRIES.

The strawberries wintered well and would probably have produced a fine crop bhut.

for the drought and spring frosts. As it was, the dry weather in April and May and
until near the middle of June was very hard on the plants and they made little growth.
The frosts of May 1 and 2, and particularly May 24 and 29, destroyed a large proportion
of the flowers, the pistil being the part most injured, Many kinds set little or no fruit,
The following table, in which are given the yields of the twenty-five most productive
varieties, is instructive in that it shows which kinds were most resistant to the frost,
but, as showing how much less was the yield of the most productive variety thig year
than last, the Mele, which was first, yielded 85 Ibs. 6 ozs. in 1902, and the Lovett, which
was 25th on the list, 20 lbs. 53 ozs., while in 1903 the most productive variety, J ucunda
Improved, yielded only 11 Ibs. 15 oz., and the Young’s seedling, which was 25th on the
list, only 8 lbs. 113 oz. Of the 25 varieties which yielded best in 1908, 9 averaged best
previous to 1903, and 10 were among the most productive 25 varieties in 1903,
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For general market, the following are among the best:—Buster, P., Warfield, P.,
Beder Wood, B., Lovett, B., Sample, P., and for shipping long distances, the Williams,
B. Other productive varieties for near market are: Bubach, P., Glen Mary, B., Green-
ville, P., and Haverland, P. The Clyde, B., is also a very productive berry, but as it
has not very much foliage, is liable to scald, unless given high cultivation.

8 g E & @ |
= 3 & - ol £ |Total Yield
Bl 57 | Fr | Br| B2 | % | e
Name. gﬂ* w“ o R “ - _§ Length
'§ % % % % 5 ‘ Rows0f30 ft.
A =] (=} [=] [=] = ’ :
. Lbs. oz
Jucunda Improved. .. .......... B |May 29..|June 22..|June 24..|[July 13.. 8 11 15
Irene ....... I? ...... e e P " y 27.. " 25..] 27.. " 13.. 7 10 42
Swindle. ... ...l T P wo 200 w 27.. w 29.. w 13.. 6 9 11
Buster.... . ...l P w260 n 22,0 v 24..) W 13.. 7 9 8
Thompson’s Late............... P ol w 2. 4 27..0 % 29..0 . 13 6 9 5
Splendid ....... ... ... ... ... B " 29.. " 22.. u 24 " 10 6 9 0
aniel Boone............ ... P " 26..] w 22.. w 24 [ 13 8 7 1
andy ... P | w 290w 27, w 29..] v 13 6 6 12}
John Little......... ....... ... P " 26..] w 22..0 w 24 " 13 8 6 10
OT&. it e e, P [l 29.. " 22..] » 24 n 13 8 6 b3
LOV etb L B " 26. . " 15.. " 21 [l 10 9 6 4
WO!‘](] ’S Champion ............ B " 29. . " 22. " 27 1" 13 7 6 1..
ories,................. ... B " 26..| o 15. " 21 " 10 8 6 1
Wonderful, ....00 0000 P wo 2.0 w 22..0 w 24..[ w 13 8 5 12
Pandywine .................. B " 29.. " 27. " 29 " 13 6 b 10%
rescent.. ..., .. il e, P w26, v 19.4 » 21 w 13 9 5 10
Williams ..., 000 000000 B v 2. v 150 w 2. w 13 9 4 11
By . e reeianas P " 29.. 1] 24. " 27 " 10 6 4 7
Carrie. ... ... P w o 26..] w 15, n 21 w 13 9 4 7
Plover ......................... P v 28..0 w 26 w27 w13 b 4 5
Boynton............ 000 Polow 2. W 2.« 2.« 13 8 4 45
Howard's 41........ ... .10 P n 26, w 15 w 21 w 13 8 4 4
Sc&rlet Ball.................... P " 29 n 27 n 29 " 13 6 3 12
Beder Wood ......eonnnl L B w26 w13 w21 w 13 9 3 11
Young’s Seedling.... ........ B w29 w 16 n 24 w 13 8 3 11
RASPBERRIES.

Raspberries have never been very productive in the horticultural department at the
experimental farm, as the soil is a little too light for that fruit and the canes are
not as strong as they would be if grown in heavier soil. The lightness of the soil, how-
ever, is perhaps an advantage in testing varieties, as one is better able to learn which
kinds are best than if the soil were very rich and heavy, when the variations would not
be so great.

The canes came through last winter in very good condition, but the drought and
spring frosts lessened the erop somewhat. . /

In the following table will be found the average yields of the twelve most produc-
tive red varieties under test for the past four years. The Brighton, which heads the
list, is one of Dr. Saunders’ seedlings, and is a very hardy variety. The Cuthbert only
averaged 4 Ibs. 3 oz, This variety does not succeed as well as many others at the Ex-
perimental Farm.
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B8 [Eg|F [Zgl5Ps , |3
Sn “ % G '5 L - H ot '*':

i) 2] B -] = © o (2 § [
. ] o™ A ° R 2 % = B
Name of Variety. 2% = ] =3 - § o= 5"‘_ - = 2
—_ a3 o5y = B n 2 o. [8 |8gd] I Sy lw
.y - =] "] —~ =" 3 P4 <]
Red Varieties, o« - &k w & o &5 (5. °5 <8 &3 la
<] S Oeg a.a © 5 |Sg & o ]
2% | £8 | 38 | 52 | 23 | B2 gS|kel 3 | B2 (B

L=} >R - 4 ~ b ~ > B
- < A < A < Eila ] 8 | <4 |3
Lbs. oz.[Lbs. oz

Brighton............ July 1.!July 6.{July 2.)July 9./July27./Aug. 4.{12 |11 | 28 63 19 10436
Kenyon ............. " 1. v 10, " 2. w 12, Aug. 10 w 10.1 1612116 144 16 7 136
Count .............. " 1. " 6. 1" 2 " 9 July 27 " 3 12 11 16 3 16 6:} 36
Henry ........... . w Low B e 2 w 9. w 29 w 2.]13]10120 8% 16 0 136
Clarke.............. v B w9 w7 e 12.0Aug.10. W 12,013 [ 13 112 1240 15 144136
Ma!‘]b(?l‘o ........... " 5. " 8. » 7 w 11, July 31.| » 31111 9 9% 14 10 |36
Phoenix............. wo 7w I w9 w 15.]Aug.20.| o 16.)15{13 | 11 103 14 6§ 36
Herl}ert ............. [ T4 w 1L} w9 w 140 w 18,0 w 11,014 {11 {14 123 12 4536
Muriel........ .... ] I v Tul »n 2 w9, July 27, » 40121112 154 12 1|36
Reliance........ .... " 1. " 6. U 2 n 9, Aug. 10 " 9./]16 ] 13 | 14 84 11 14 (36
Dora.....cooveenn.. " 9. w 10, w 11 w 13. n 10, w 13,112 712 9 24 10 35136
Bra.ndywine ......... " 7 . v 13. " 9 " 15. " 13 . " 19 d14 [ 14 12 5 9 15 36

INDIVIDUALITY OF FRUITS.

The stock breeder has for a grcat many years paid especial attention to the indi-
vidual animal in breeding for size, shape and markings, and for flesh and milk. In
the writer’s judgment, just as satisfactory results should be obtained in improving the
strain of a variety of fruit, and although comparatively little has yet becn done by
horticulturists in this respect with fruits, much has been accomplished with flowers
and vegetables, It is now recognized by the best authorities that each bud of a tree
has individual characteristics which separate it from all other buds, and although the
differences in buds are in most cases so slight that it is impossible to detect them, yet
in some instances they may be quite marked.

Fruit growers have often noticed that one tree or bush is more productive than
another, or bears larger, more highly coloured or better flavoured fruit. Take as an
example the Fameuse apvle. When this excellent old variety first bore fruit several
hundred years ago one tree produced all the Fameuse apples that there were at that
time. Some apples on that original tree were probably not as highly coloured as others,
although exposed to the same amount of light. Some branches, probably, were more
heavily laden than others, although there was no apparent reason why they should be.
On some branches the fruit was larger though as well loaded as others. In time, scions
were cut from that tree and grafted, and a new generation of Fameuse tress was the
result. Were the trees thus produced identical in vigour and productiveness, and was
the fruit horne on each of them exactly similar in every respect? We believe that they
were not. Every bud on every tree of every generation of Fameuse apple trees had in-
dividual characteristics; and although the differences were rarely enough marked to
see, there were doubtless always fine shades of variation. It does not need a great
stretch of imagination to see that if such changes can be made, as have been made in
live stock, flowers, vegetables, and other economic plants, by careful selection, that if,
when that first generation of Fameuse apple trees began to bear, scions had been taken
from the most productive tree bearing the finest coloured apples of the best size, that
in the next generation of trees there would be at least a slight improvement, and if
this selection had been carried on down to the present time we should have a better
Fameuse than we have to-day. This selection, however, has not been carried out, and
about all that has been done, in a few cases, is to graft from trees bearing highly
eoloured fruit, but as yet we have practically no reliable information in Canada as to
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whether the results have been satisfactory. In small orchards, where the fruit is in-
tended for home consumption, the individuality of different trees is more noticed than
in large orchards, where the record of each tree is not brought so prominently before
the grower. The effect of the stock on the productiveness of the tree and character-
istics of the fruit is not yet well understood. Whatever may be the influence of the
stock there is no doubt that each variety maintains most of its individual qualities.

At the Central Experimental Farm the yields are kept from each individual tree
in the orchard, making it possible to tell at the end of a certain period just what each
tree has borne. It has been found that trees planted at the same time, and growing
under practically the same conditions as other trees of the same variety, vary widely
in productiveness. Some trees also bear a medium crop every year, while others bear
a heavy crop every other year:

In the following table will be found the yields of trees of four varieties of apples
for the past six years, with the total yield per tree for that time. It will be seen that
some trees have yielded two to four times as much as others. The yield is given
ir. gallons rather than in barrels, to avoid large fractions.

Tt is worth mentioning that of the 17 Wealthy trees in the table only 7 bore fruit
this year, and of those that fruited, the tree which had borne regularly during the past
four years, again bore a good crop in 1903.

AprpLES —WEALTHY.
(Planted 1896.)
Yield in Gallons.

Tree. 1899. | 1900. | 1801 | 1902. | 1903. | Total
275 ) 160 | ....... 21060
2'5 12°0 f........ 17-0
295 80 | ... 24-0
156 | 205 | 27°0 | T4'2%
775( 230 | 76 | 5225
36 | 240 |........ 37°2%
100 | 1900 |"'16°0°| 535
51 215 ...l 30°5
%) 276 [....... 39-0
........ 300 f.......] 4325
........ 215 ... 340
........ 18:5 2'0 280
45 | 200 ‘5 | 355
5] 340 |........ 42°'5
35 | 21'5 | 85 | 3578
40 | 225 | 45 | 3625
10 | 226 |........ 25
Arpres—McManox WoitE.
(Planted 1888.)
Yield in Gallons.
Tree. 1898. | 1899. | 1900. | 1901 | 1902 | 1903. | Total.
80 | 20 |147°0 | 15 | 2055
60 | 125 | 98°0 | 230 |182'5
490 | 180 | 55°0 | 635 | 2165
3¢5 | 40 | 630 | 310 |1705
850 | 490 [........ 61-0 | 210'%
460 5| 695 | 430 |192°5
195 | 40 | 1900 | 395 | 920
27°0 90 630 15°5 | 1205




104 EXPERIMENTAL  FARMS

3-4 EDWARD VII,, A. 1904
ApprEs—McInTosa Rep.
(Planted 1890.)
Yield in Gallons.

Tree. 1898. 1899, 1900, 1901, 1902. 1903. | Total.
Lo 17'5 260 37°0 65 715 940 | 252 5
2o 10 35 10°56 10 376 310 905

ApPrrEs—PATTEN’S GREENING,
(Planted 1892.)
Yield in Gallons.

Tree. 1898. 1899, 1500, 1901. 1902. 1903, | Total.
27°0 20 3570 15 710 160 | 1515
20 60 140 1970 240 655 | 1205
20 31-0 15 405 220 67°0 | 1640
13:0 0 65 0 12°0 15°0 465
10 0 19-0 b 17°6 210 54,0

Experiments are now being conducted at the Experimental Farm by top grafting
with scions from productive and unproductive trees, to determine how far the produc-
tiveness and unproductiveness of the trees is constant. Root grafted trees arc also
being grown for this purpose.

In order that fruit growers might learn, hy personal experience, of the great varia-
tion in individual trees of the same variety, a co-operative experiment was begun this
year. On application to the horticulturist, six pieces of zine, bearing six consecutive
numbers, were sent to each person. These pieces of zine when received were to be at-
tached to six bearing trees of a single variety of apple, pear, plum, or peach, the trecs
to be the same age, and growing under the same conditions of soil and culture. A re-
cord of the yield of each tree was to be kept for at least five years. A number of fruit
growers in different parts of Canada have already joined this co-operative test, and
it is hoped that more persons will desire to take part in this experiment, '

If scions from productive trees will produce productive trees when grafted, and
if scions from unproductive treeg will produce trees which are poor croppers, it is very
important that scions should be taken from the best yielding trees. As grafting will,
in all probability, become much more general among -fruit growers in the near futnre,
the importance of knowing that trees vary widely in productiveness is easily scen.

SPRAYING,

The spraying of fruit trees is not becoming as general as its importance deserves.
The good results and profits from spraying have been proven over and over again, and
yet only a small percentage of farmers with orchards spray their trees. The follewing
is a statement made by Mr. Jos. Tweddle, of Fruitland, Ont., this year:—

‘1 have some 25 or 30 acres of apple orchard in bearing, mostly Greening, Spy and
Baldwin. I figure on spraying three times a year, and estimate each spraying as add-
ing a thousand dollars to the value of my crop. This is no mere guess work either,

S




REPORT OF THE HORTICULTURIST 105
SESSIONAL PAPER No. 16

The accuracy of the figures has been demonstrated, when owing to unfavourable wea-
ther conditions I have been unable to complete the work at the proper time. By spray-
ing three times, I have got from 80 to 90 per cent of No. 1 apples from my total crop.
I have sold 15 cars of apples of my own production in Germany, which have netted me
$3 for No. 1, and $1.25 to $2 for No. 2.

Spraying is now such an essential factor in successful orcharding, that the most
economical means of applying the mixtures and solutions are being sought for. While
the ordinary barrel pump is sufficient for smaller orchards, the power sprayer is evident-
1y going to take its place in large orchards. Up to the present time compressed air
sprayers appear to have given the best satisfaction, although gasoline engines have
given very satisfactory results. In a demonstration of power spraying given by the
Fruit Division of the Commissioner’s branch with a gasoline engine, it was shown
that it could do good work in spraying orchards. Mr. Jos. Tweddle, of Fruitland, Ont.,
used compressed air, which he said was also very satisfactory.

As a rule, the greater the number of sprayings, up to five or six, the better the
results will be, but if a farmer or fruit grower finds it impossible to spray more than
three times, the early sprayings are decidedly the most important. Although this is
especially true in spraying to prevent the apple spot fungus, it is also true with other
diseases. :

The following formula is that recommended at the Central Experimental Farm
for fungi on fruit trees:—

Poisoned Bordeaux Mixzture for Fungi and Leaf-eating Insects on Fruit Trecs.

Copper sulphate (bluestone). ....... .coovevene vovunnnn.. 4 1bs,
Unslaked Tme. .. ....... coovevis viieen v e 4 1lbs,
Paris green (for leaf-eating insects). .. ..... covevvne vonnnn 4 oz.

Water (1 barrel)...... vovvver vt veviiiie covei.... . 40 gals,

Dissolve the copper sulphate in hot water, or by suspending it in a coarse bag in a
wooden or earthen vessel containing 4 or 5 or more gallons of water. Slake the lime in
another vessel. If the lime, when slaked, is lumpy or granular, it should be strained
through coarse sacking or a fine sieve. Pour the copper sulphate solution into a barrel,
or it may be dissolved in this in the first place; half fill the barrel with water; dilute
the slaked lime with 8 or 10 gallons of water, and pour it into the copper sulphate solu-
tion, then fill the barrel with water and stir thoroughly. It is then ready for use. Do
not pour the undiluted slaked lime into the undiluted copper sulphate solution, or vice
versa, as when mixed in this way a poor, flakey Bordeaux mixture which settles rapidly
is the result. A stock solution of copper sulphate and lime wash may be prepared and
kept in separate covered barrels throughout the spraying season. The quantities of
copper sulphate, lime and water should be carefully noted. Further particulars regard-
ing other spraying mixtures and solutions may be found on the spraying calendar,
which will be sent on application.

DUST SPRAYING,

In the western states, particularly in the state of Missouri, where orchards are
often on steep hillsides, and where water is sometimes scarce, fruit growers have been
looking about for some easier way of applying fungicides and insecticides “than by
means of water, which is difficult to get, and more difficult to draw over the rough
ground. Trees have been dusted with sulphur and other materials in the past, but cop-
per sulphate had not been generally used in this way until tried in the west. Machines
for spraying dust mixtures have been invented or old ones improved upon, and during
the past few years dust spraying has been carried on in a number of commercial or-
chards in the western states, and quite satisfactory results have been obtained. Air
slaked lime has been used in the place of water for carrying the fungicides and insecti-
cides, although it, in itself, to a certain extent is both.
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The formule recommended up to the present year were not entirely satisfactory,
as they did not contain the copper in the same chemical condition as in Bordeaux mix-
ture. Experiments were conducted by the chemist of the Missouri Experiment Sta-
tion, and a dust is now recommended which is said to have the copper in the right
chemical condition. The formula, with methods of preparation, is given in Bulletin
No. 60, Missouri Experiment Station, Columbia, Mo., U.S.A.

A dust machine was obtained from the Ozark Sprayer Company, Springfield, Mo.,
and tested at the Experimental Farm this year. It was found to distribute the dust
satisfactorily, but in order to get the dust to adhere to the leaves it must be applied
when the dew is on the foliage. This is a serious drawback to dust spraying in this
time of scarvity of labour. Moreover, the liquid spray gives such satisfactory results
when properly made and applied, that the dust spray is not likely to take its place, ex-
cept, perhaps, where the ground is rough, or where the orchards are on steep hillsides.

It would appear at first that there was great danger from the use of arsenical
poisons when applied in a dust spray, but while there is undoubtedly danger if the dust
is inhaled, the nozzle is so far away from the operator that there is really little or no
danger if the work is carefully done.

DISEASES OTF FRUITS.

There are a few diseases of fruits which cause much more loss than others, and
although these have already been discussed and remedies recommended many times,
one cannot too often refer to them, as the endeavour to prevent and control them is
by no means general yet.

Apple spot fungus—The apple spot fungus, or apple scab, is still one of the com-
monest diseases in Canadian orchards, but it is one of the easiest to control, as the
Bordeaux mixture, if thoroughly applied at the proper times, is very effectual. The
most important sprayings are: 1st, just before or as buds start to develop; 2nd, just
before blossoms open; 8rd, as soon as possible after blossoms fall. Also 4th, 5th, and
even 6th, sprayings at intervals of ten days to two weeks after the 8rd spraying, if
the first sprayings are not sufficiently effective.

In 1903 the spot was not as bad as usual, probably owing to the dry weather in
spring and early summer, which was unfavourable to the development of spores. In
eastern Ontario and most of the province of Quebec there was practically no spot, and
the fruit was cleaner than it has been for years. Spraying should be thoroughly done
in 1904, so as to endeavour to keep this fungds under better control, now that it has
received a check. The experience of this year shows the importance of early spraying.
Although the summer was a very wet one after the middle of June, no spot developed
in the east. '

Ripe rot, brown rof.—This disease does great injury every year to the peach and
plum crop. It is not as easily controlled as the apple spot, but thorough spraying has
been found very effectual. The ripe rot spreads by means of spores, which germinate
early in the spring and penetrate the twigs from the leaves and flower buds on which
they alight. In order to destroy as many of the spores as possible, all diseased fruit
should be gathered and burned, whether it is on the ground or on the tree. This fruit
harbours myriads of spores, which errdure the winter, and are capable of infecting the
trees the following spring. The trees should be thoroughly sprayed in time to destroy
the spores before the disease penetrates the wood in the spring. The first spraying
should be made with poisened Bordeaux mixture, or a sulphate of copper solution, 1
pound sulphate of copper to 25 gallons of water, shortly before the buds start to de-
velop, and with poisoned Bordeaux mixture just before the blossoms open. These
sprayings are very important, and should never be neglected. After the trees have
bloomed they should be thoroughly sprayed again with ordinary poisoned Bordeaux
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mixture, and also ten days to two weeks before the fruit begins to colour. The trees
should also be sprayed with ammmoniacal copper carbonate solution when the fruit is
beginning to ripen. This will destroy the spores which appear in great numbers on
the mature plums, and will not discolour the fruit. Plums and peaches which touch
one another on the tree give very favourable conditions for the spread of the disease
from one fruit to another. Being close together, moisture is retained on the skin, and
the spores which may bs on one fruit germinate readily and soon infect the next, and
thus the disease spreads rapidly. Thinning the fruit makes the conditions rmuch less
favourable for the development of the disease. Also discoloured and dead wood should
be cut out and burned in the meantime. If spraying is thoroughly done the injury
from this disease will be much lessened.

Peach-leaf curl.—The leaf curl has been very trouvblesome in peach orchards dur-
ing recent years, but it has been so well proven that it can be kept under control by
spraying that peach growers need not now suffer much from this disease. The presencs
of the leaf curl is known early in the spring by the abnormal curling and swelling of
the peach leaves. There is also frequently a whitish bloom accompanying these symp-
toms. Two early applications of Bordeaux mixture, if thoroughly applied, are all that
are necessary; the first after the flower buds begin to swell and before they open, and:
the second, just after the blossoms fall.

Black rot of the grape—Fruit growers in the south-western part of Ontario along
Lake Erie are becoming discouraged in their efforts to grow profitable crops of grapes,
" owing to the prevalence of black rot fungus, which has done great damage there in
recent years, and was again very bad in 1903, causing almost or quite a total loss of
crop in some vineyards. This disease is very difficult to control, especially when it has
gained such a foothold as it has in the south-western peninsula, but it can be controlled
by spraying regularly year after year, as has been proven by experiments which have
been made and by the results obtained by some commercial growers. The price ob-
tained for grapes in Ontario is now so low that Canadian growers hesitate to spray as
frequently as is recommended, and hence the disease is not checked. It has been found .
necessary to spray six or seven times in order to check the rot immediately. The first
spraying should be made with a sulphate of copper solution (1 Ib. of sulphate of copper
to 25 gallons of water) before the bursting of the buds. The second spraying should
be with poisoned Bordeaux mixture before the flowers open. This is a very important
spraying, and if neglected may mean great loss from the rot. The third spraying
should be made with poisoned Bordeaux mixture just after the blossoms fall, and the
fourth spraying with the same mixture about two weeks later. There should then be
{rom two to three sprayings with the ammonical copper carbonate solution at intervals
of about two weeks.

COVER CROPS.

Cover crops are now recognized to be so essential to the most successful culture of
- large fruits that it might seem like repetition to deal with them again, were it not for
the fact that new information is being constantly obtained at the Central Experimental
Farm as to the methods of growing these crops, to the kind of plants used for this pur-
pose, to their relative value as plant food, and to their effect on the moisture content of
the soil. Information regarding plant food and moisture-content will be found in the
report of the Chemist, who has taken many samples for analysis from the orhcard. -
The main uses of the cover crop in the orchard are: to hold the snow in winter and
to protect the roots of the trees; to furnish vegetable matter to plough under in the
spring for the purpose of obtaining humus and nitrogen, and to act as a catch crop in
autumn to prevent leaching of plant food made available during the summer. Much
has been written in former reports regarding the value of clover as a cover crop. The
experiments this year were made to test other plants grown in a different way.
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It is sometimes difficult to get a good stand of clover in the autumn, owing to dry
weather after seeding time, and as in the north especizally it is very desirable to have
the cover crop as tall as possible so that it will hold the snow, some methods of ensuring
a good growth were thought of, and it was decided to try growing a cover crop in drills,
By adopting a plan of this kind it was thought that the seed could be sown compara-
tively early, and when it germinated the soil between the rows could be cultivated until
the usual time, and thus conserve almost as much moisture as if the ground were bare,
and yet a good cover crop would be sure o be established.

The kinds of plants used were horse beans, soja beans and hairy vetch, the two
former being planted with the object of having something that would grow tall and
bold the snow well. It was also observed in former years that the horse bean stood
several degrees of frost, which is an advantage.

The seed was sown at two different dates, the object being to learn when was the
best time for the purpose intended. All received two cultivations,

Horse beans: 1st sowing June 18. Sown at the rate of one bushel per acre, in rows
28 inches apart. These germinated well and grew rapidly, the cool weather of the past
summer appearing to suit them well. By July 28, the plants were from 15 to 18 inches
high, and were beginning to bloom. On September 21, a plot four fect square was cut,
and the yield when still green was found to be at the rate of 7 tons 733 Ibs. per acre. At
ihis time the plants were 3 feet 6 inches to 4 feet in height, and in some places 4 feet
6 inches high, and although the ground between the TOWS was not covered with foliage,
it was nearly so. The plants at this time were still growing and blooming profusely,
and pods were well formed to a height of 2 feet 6 inches from the ground. By October
6 some of the plants were 5 feet in height. It was not until October 26 that the plants
were much injured by frost, but they remained alive near the ground until the winter
set in, November 16. At this time, November 30, the plants are standing up well, and
it is expected they will hold the snow admirably. In the spring they will be harrowed
or ploughed in, when, being leguminous plants, they will add much nitrogen to the soil.

Horse beans: 2nd sowing.—Sown Jums 26, at the rate of one bushel per acre in
rows 28 inches apart. Up July 5. On September 21, the plants were 3 feet 6 inches in
height. They were not so well podded as the first sown, but were healthy, in full bloom,
and podded to a height of 2 feet 2 inches, and growing vigorously. Although not ag
tall as the first sown plants, they were tall enough to hold the snow well,

Horse beans: 3rd sowing. Sown J uly 7 at the rate of one bushel per acre in rows
28 inches apart. The plants reached a height of 3 feet and more, and should hold the
snow well. They bloomed freely and pods were well formed before winter.

Soja beans: 1st sowing.—Sown June 18, at the rate of 874 Ibs. per acre in rows 23
inches apart. Owing to the cool summer, the soja beans did not make ag rapid growth
as they would otherwise have done, as they require plenty of heat, but the fall being
warm they had good time to develop. On September 21, a plot four feet square wag
cut and the green crop found to weigh at the rate of 7 tons 350 Ibs. per acre. At thig
time the plants were 2 feet to 2 feet 8 inches in height, and meeting between the rows
in most places. The plants were well podded and still growing thriftily, At the first
light frost, however, they were killed, as the Soja bean is very tender, The Soja bean
should hold the snow well this winter, and will be valuable for turning under in spring.

Soja beans: 2nd sowing. Sown June 26 at the rate of 373 Ibs. per acre in rows 98
inches apart. Up July 2. On September 21, the plants were from 2 feet to 2 feet 3 .
inches in height and meeting between the rows in most places. The pods were not so
well matured as the first sown, but otherwise there was very little difference between
them.

Soja beans: 3rd sowing.—Sown J uly 7 in same manner as the others, By Scp-
tember 21, the plants were 2 feet to 2 feet 3 inches in height, having grown rapidty,
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Vines were about as large as those of the first and second sowings, but the pods weie
not as well developed. This sowing was on warmer soil, which accounts for the rapid
growth.

Hairy vetch : 1st sowing. Sown June 18 at the rate of 20 lbs. per acre and in rows
28 inches apart. The seed germinated well, and by the end of the first week of August
the plants were meeting between the rows. On September 21, the length of the vines
was 8 feet to 8 feet 6 inches in length. The vines formed a perfect carpet, and it was
impossible to distinguish the rows. At this date a plot four feet square was cut,
and the green crop was found to weigh at the rate of 11 tons 1,895 lbs. per acre. The
Hairy Vetch continued to grow up to the time winter set in on November 16, only
a few leaves here and there being injured by the earlier frosts. It had not begun to
bloom when the growth was checked by winter. The Hairy Vetch will not hold the
snow as well as the horse beans, but as it forms such a thick mat on the ground, the
frost will probably not be so deep as where horse beans and Soja beans were grown;
it makes a perfect mulch and will prevent thawing and freezing to a large extent.
Furthermore, it is rich in plant food and is very valuable for turning under. The
Hairy Vetch as a cover crop is a keen rival of red clover in this district, and under
some conditions, such as where there is rough ground, will give better satisfaction.

Hairy Vetch: 2nd sowing.—Sown June 26, at the rate of 20 lbs. per acre, in rows
28 inches apart. Up July 2. By September 21 this had formed a thick mat, and the
rows could not be distinguished, although the mat was not as thick as where the vetch
was sown earlier. The vines at this date were 2 feet 6 inches to 3 feet in length. The
cover was very satisfactory at this date, and by winter it was much better.

Hairy Vetch: 8rd sowing.—Sown August 7 in the same manner as at previous
times. By winter the vines had formed a good mat, though this was not thick enough
to be perfectly satisfactory, and as the autumn was ‘favourable for growth this is a
little too late to plant the hairy vetch as a cover crop here.

Cost per acre of seed of cover crops, sown in drills, 1908.

Horse beans: 60 1bs. at 8% cents per Ib... ........ ........ $2 00
Soja beans: 873 Ibs. at 9 cents perIb....... ........ ...... 837}
Hairy vetch: 20 1bs. at 93 cents per lb.. ..,.. .. .. .. .. .. 180

Common red clover sown broadcast, 12 lbs. per acre at 14 cents per 1b. costs $1.68.

LIST OF BEST VEGETABLES FOR FARMERS.

The list of best vegetables for farmers was omitted last year, as there were few
changes to make. There are some changes to make this year, and as such lists are
liable to get lost it is thought best to publish it again. Furthermore, owing to the
limited number of pages available for reporting on the tests made, it is not possible to
go into details with many kinds of vegetables. The following list gives in a concise
form the names of the varieties considered best after many years’ tests:—

Asparagus—Conover’s Colossal is the best all-round variety, but this variety is
more subject to rust than Palmetto or Argenteuil.

Beans—XKeeney’s Rustless Golden Wax, or Wardwell’s Xidney Wax, for early
crop; Early Refugee, for medium; and Refugee or 1,000 to 1, for late crop, are the
most satisfactory dwarf varieties. Asparagus, Lazy Wife and Old Homestead are
three of the best pole varieties.
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Beets—FEgyptian Turnip, Eclipse and Bastian’s Blood Turnip are three of the
best varieties.

Borecole or Kale—~Dwarf Green Curled Scotch is the best.
Broccoli—White Cape.
Brussels Sprouts.—Improved Dwarf is the most satisfactory.

Cabbage.—Early J ersey Wakefield (early), Succession (medium); Late TFlat
Dutch, Drumhead Savoy (late), Red Duteh (red), is a select list of the best varieties
pf cabbage. For extra early use Paris Market is desirable, being a week earlier than
Early Jersey Wakefield.

Cauliflowers.—TExtra Early Dwarf Erfurt and Early Snowball,

Oarrots.—Ohantenay is one of the best, but if a good extra early sort is required,
the Early Scarlet Horn can be planted with advantage. It is a gmall variety,

Celery.—Golden Self-Blanching (Paris Golden Yellow), Improveq White Plume,
White Walnut (early) ; Perfection Heartwell, White Triumph, London Red (late),
are among the best.

Corn—Early Fordhook, Early Cory (early); Crosby’s Early, Henderson’s Metro-
politan (second early) ; Perry’s Hybrid, Stabler’s Early, Early Evergreen, and Black
Mexican (medium); Stowell's Evergreen, Country Gentleman (late). In planting,
the Country Gentleman should not be omitted, as it lengthens the season very con-
siderably, and is of fire quality.

Cucumbers—Peerless White Spine or White Spine, Cool and Crisp, and Giant
Pera are three of the most satisfactory slicing varieties, Boston Pickling ig g good
pickling sort.

Lgg Plants—New York Improved and Long Purple succeed best,

Lettuce.—Black Seeded Simpson, The Morse, and New York (curled), Improved
Salamander, Unrivalled, Tennis Ball and Golden Queen (cabbage) ; Trianon and Paris
Cos lettuce.

Melons, Musk.—~Long Island Beauty, Hackensack and Montreal Market, of the

Nutmeg type, and Surprise, Christiana and Emerald Gem, of the yellow fleshed types,
are all good.

Melons, Water—Cole’s Early, Imperial, Ice Cream, and Phinney’s Early are early
water melons of excellent quality,

Onions—Yellow (lobe Danvers and Large Red Wethersficld are two of the best
onions in cultivation.

Parsnips—TITollow Crown and Dobbie’s Selected are both good sorts,
Parsley—Double Curled is as good ag any.
Peppers.—Cayenne, Cardinal, Chili and Golden.Dawn are four of the best,

Pease.—Gregory’s Surprise, Gradus, American Wonder and Premium Gem (early);
McLean’s Advancer, Nott’s New Perfection, and Heroine (medium). Nome of these
are tall growing varieties. Stratagem, Juno (dwarf), Telephone (late). Excelsior ig
& promising second early sort. '
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Potatoes—Extra Early: Early Ohio and Early Andes (pink), Bovee and Burpee’s
Extra Early (pink and white). Early: Everett and Rochester Rose (pink), Early Puri-
tan (white). Main crop: Carman No. 1 (white), Empire State (white), Late Puritan
(white), American Wonder (white), Dreer’s Standard (white), Rural Blush (pink).

Radishes—Early : Scarlet White-tipped Turnip, Rosy Gem, French Breakfast,
Red Rocket (red) and Icicle (white). Late: White Strasburg, Long Whlte Vienna.
Winter: Long Black Spanish, Chinese Rose-coloured.

Bhubarb.—Xinnseus and Victoria are the most satisfactory.
Salsify.~Y.ong White and Sandwich Island.
Spinach.—Victoria and Thick-leaved are the best,

; dSquash.—Ear]y: White Bush Scalloped and Summer Crook Neck. Late: Hub-
AT

Tomatoes—Early: Sparks’ Earliana. Main crop: Brinton’s Best, Trophy, Match-
less (scarlet) and Burpee’s Climax and Autocrat (purplish pink).

There are many varieties of tomatoes which are almost equal in excellence and
. preductiveness.

Turnips—Early: Extra Early Milan and Red Top Strap Leaf. Swedes: Cham-
pion Purple Top, Skirving’s Improved.

POTATOES.

Although the crop of potatoes was not as good as last year owing to the extremely

dry weather in the early part of the summer, the largest yield, which was given by the
Dreer’s Standard, was at the rate of 534 bushels 36 lbs. per acre, and the lowest yield,
that of the Red Rock, was only 19 bushels 48 lbs. per acre, a difference between highest
and lowest in the 97 varieties under test of 514 bushels 48 lbs. per acre, which shows
the great importance of planting only the most productive kinds.
* The potatoes were planted in good sandy loam soil, which had been well manured
for tobacco the previous year. The s0il was ploughed in the fall and again in the
spring and thoroughly harrowed with disc and smoothing harrow shortly before plant-
ing. Drills 2} feet apart and about 4 inches deep were opened with the double mould
Toard plough, and 66 sets of each variety were planted 1 foot apart in a single row.
The sets were of good size, having at least three eyes and a liberal amount of flesh.
The sets were injured somewhat by the dry weather and did not grow as evenly as
usval. In some of the experiments, particularly in a spraying experiment, the sets
came up too unevenly to get accurate results, hence these are omitted this year. The
soil '‘was harrowed once before the potatoes were above ground, to kill weeds, and then
kept loose with the cultivator until the vines met. The potatoes were kept thoroughly
sprayed to prevent injury from potato beetles and bhght. The potatoes were planted
cn May 22, and dug on October 5 and 6.
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PoraToEs—Test of Varieties.
Total Yield Yield
No. Nawme of Variety. Quality. Yield per per Acre per Axc;z.-e of Colour.
Acro Marketa.ble marketable.
1 {Dreer’s Standard..... ..... Good 534 36 508 12 26 24 |White.
9 {Carman No. 1..... ........ W 514 48 490 36 24 12 "
8 |Late Puritan............c.cf v o] 473 0 433 24 39 36
4 (Bergeron..........cc..oo.... Medinm ... .| 464 12 440 0 24 12 VVhlte pink eye
5 |Canadian Beauty........... Good... ... 451 0 402 36 48 24 [Pink and white.
6 |Dakota Red................ Medium....1 442 12 398 12 44 0 |Red.
7 |Rural Blush.... cr e fGood L [ 440 0 411 24 23 86 [Pink.
8 {Dr. Maercher .............. Medinm.,...: 429 0 391 36 87 24 Wh?(te
9 |Clay Rose...... «.ovuvennn. "o 418 0 387 12 30 48
10 |Burnaby Seedling .......... Good. . 418 O 376 12 41 48 |Pink and white.
11 (Burnaby Mammoth......... " 415 48 885 0 30 48 "
12 {American Giant...... .. ... Medium 411 24 341 0 70 24 Whlte
13 [Flemish Beauty............ Good. ..., 402 86 360 48 41 48 |Bright pink.
14 |Rose No. 9......cvvvuvenns. Medium 398 12 385 0 13 12 %{
15 [Money Maker.............. Good 396 0 367 24 28 36 Whlue
16 |UncleSam................. "o 393 48 367 24 26 24 "
17 |Bverett.......... .coovvintn TR 393 48 356 24 37 24 [Pink.
18 [State of Maine..............[.nw_....... 387 12 .| 363 0 24 12 [White.
19 {Peachblow ............ ..... 7\chlum 385 0 341 0 44 0 "
20 Troy Seedhng .............. "o 374 0 330 0 44 0 "
21 [Seattle.............oue. Lo W 371 48 834 24 87 24 "
22 Cambndge Russet...... ... Good 369 36 336 36 83 0
23 |I. X, P 367 24 334 24 3 o Pmk and white.
24 Enormous ...... 363 0 330 o 33 0 (White.
25 |Vanier.....cooeee viihinenn Poor tomed.| 358 86 323. 24 36 12 |Red.
26 |Seedlin Medium . . 356 24 332 12 24 12 |Bright pink.
27 |Rural Good..... .| 852 0 321 12 80 48 [White.
28 |Penn. Manor. .,......oovuuu]eeeevnnnnn, 347 386 323 24 24 12 |Pink and white.
29 |Country Gentleman.....,...[.......c..0 347 36 303 86 44 0 hite.
30 Dooley.....ccvvvvevene vt 341 0 330 0 11 0
81 |Trish Cobbler............... Good....... 338 48 299 12 89 36 (White.
39 [PEATCO vvvsevrennnnunre.vns Woieeen. 334 24 301 24 33 0 [Pink and white.
33 |Sabean’s Elephant.......... e 330 0 299 12 30 48 |White.
34 {Mammoth Pearl............|........... 319 0 310 12 8 48
85 |Burpee’s Extra Rarly. .. .. Good....... 319 0 283 48 8 12 Plnk and white.
36 |Doherty’s Seedling ......... "o 316 48 297 0 19 48 [White.
37 |Lee’s Favorite. . . " 312 24 297 0 156 24 |Pink.
88 {Early Norther, . n oL 310 12 24 0 46 12 "
39 |Brown’s Rot Prox Mediun 306 48 272 48 38 0 "
ood . 305 48 268 24 87 24 [White.
" 306 48. ] 246 24 59 24 [Pink.
]owe 0 24 233 12 68 12 |White.
43 (Vick’s Extra Early.......... " 209 12 270 36 28 36 |Pink and white,
44 |New {-75) 1 VA " 292 36 264 0 28 .36 oo "
45 |Barly Elkinah.. . ...0 100 " 292 86 ( 259 36 | 33 0 (Pink
46 |Northern Beauty..... ... I P, 292 36 27 A 3% 12
47 |Crimes Lightning...........0........ ... 290 24 2719 24 11 0
48 (Irigh Daisy................. Good....... 288 12 | 270 36 17 36 . |White.
49 |Jubilee ...... -t veur auns. Woee ees 286 0 257 24 28 36 |Pink and white.
50 [Early Envoy.. ............. 283 48 257 24 2 24
51 |White Elephant 281 36 266 12 15 24 [Pink and white.
52 {Montana Bluff.. . 279 24 255 12 24 12 |White, Lright jink
eye.
53 [Quaker City................ 2712 48 242 0 30 48 |White,
b4 |Reeve’s Rose............... 2712 48 233 12 39 36 |Pink.
55 |Early Ohio................. 268 24 233 12 35 12 "
56 |Sir \%alter Raleigh... 268 24 233 12 3 12 |White.
57 |Earl Mlchlgan ............ 268 24 204 36 63 48 "
58 {Maule’s Thoroughbred......|... ........ 26 12 | 222 12 44 0 {Pink,
59 (Holborn Abundance....,... Medium 261 48 253 0 8 48 [White,
60 |Green Mountain .. d 259 36 222 12 37 24 w
61 /Carman No.3......... 253 0 28 48 24 12
62 |McIntyre ................. 253 0 228 48 24 12 Whlte and purple.
63 {Napoleon(............. 246 24 | 222 12 24 12 [Pink.
64 |Maggie Murphy. . 242 ¢ 209 0 33 0 |Bright piuk.
65 [Snowball........ 242 0 | 195 48 46 12 ‘Whte. )
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PoraToes—Test of Varieties—Continued.

113

2 {Pink Eye

Name of Variety.

Quality.

6 |Livingston..................
Burbank’s Seedlmc,r
Wonderful......
Brosseau..
Polaris......
Dublin Prize
Early Rose...
Rawdon Rose...............
Wall’s Orange ............
Sharpe’s Seedling..... . ...
Juana. .. ...l L
Early Puritan. ........ooo..
Van Orman’s Earliest.......
Empire State........ .....
General Gordon ............
Up-to-Date........... ....

Anmerican Wonder. ... ...
Tarly Sunrise

Prolific Rose............ ... R

Furcka Extra Karly

Seedling No, 2. (D. Murray).|..

Bliss Triumph..............
Early St. George.. ... .. .
Silver Dollar.. .......
Bovee. . e
] arly Summer... ...

I urly White Pzwe .........

Pingree . e

a.yAndes e
Pat’sChoice.............. .
Red Rock

Total Yield Yield
Yield per | PF o?cre per f}gfe of Colour.
Acre.  |nfarketable.| marketable.
Bush., Lbs.|Bush. Lbs.|Bush. Lbs.
242 0 200 12 41 48 |White, pink eye.
239 48 189 12 50 3% |White.
231 0 204 36 26 24
224 24 198 0 26 24 |Red and white.
216 36 187 0 28 36 |White.
24 178 12 35 12
0 169 24 39 36 |Pink.
24 184 48 17 36 |Pink and white.
12 178 12 22 0 [|Yellow, purple eye
36 162 48 30 48 |Pink :ngJ white.
24 149 36 41 48
12 149 36 39 36 [White.
438 173 48 11 0
24 165 0 15 24 |White,
24 154 0 26 24 |Pink.
24 154 0 26 24 |White.
24 136 24 44 0 |White, bright pink
. eye.
24 143 0 26 24 ng,ite.
24 129 48 39 36 |Pink.
48 134 12 28 36 |Pink.
48 129 48 33 0
43 101 12 61 36
48 108 24 37 24 |Red
0 107 48 13 12 |Pink and white.
24 83 36 30 48 |White.
24 88 0 15 24 |Pink and white.
48 7 0 8 48 u "
12 57 12 | White.
24 28 36 8 48
0 19 48 13 12 |Pink.
48 26 24 4 24
48 19 48 | .......... Red.

16—8
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ADDITIONAL VARIETIES OF POTATOES TESTED IN 1903,

The following varieties, some of which were sent for test, were grown in smaller
plots:—

Number Total Yield Per Yield per

. Iota, 1d pe
Name of Variety. of Sets | Yield per | Acre of Acre 0
Planted. Acre. Marketable. Un:{?’el‘(’t‘

Bush, Lbs./Bush, Lbs.|Bush. Lbs.

Morgan seedling. ... ..o e .

: 20 - 522 3 450 7] 72 23
Vermont Gold Coint.ueniinnniiiiiinonns v, ! 2N 477 61 456 21 20 45
Morgan White . ... ; 20 392 21 363 o2 2
John Ball.......... .. 6 387 221 33 48 | 48 24
Quick Crop. ... ..o oo . 22 369 12| 18 481 b9 24
Hammond’s Wonderful 10 353 57 1 3819 26 ) 14 a1
Clark’s Pride....oovvvvviiiin i aiieananan J 9 822 40 { 274 161 48 24
Nott’s Peachblow..... .......... e i 22 ] 803 86, 264 .| 33 a6
Pecks Barly.. . cuviie i i ‘ 22 363 36 264 ..} 39 36
RoughCoat Cup .. .o oiviiiii i 60 BE | 150 43 70 11
Larly Carter......coveveiee ones e E 60 27 20 196 1] 31 2
Viek’s No. 9........ A | 8 217 43 1 181 30§ 3 18
Daybreak....... ............. e J i 4 a17 48 1 181 301 36 18
James’ Nugget ........ ... oo | 42 186 41 0 3L1167 0 10
Todd’s Seedling ........... B T T 20 05 21 43 34 21 47

g

TYWLELVE BEST YIELDING VARILTIES OF POTATOES-—AVERAGE OF FOUR TO NINE YEARS.

o Average . Average
Name of Varicty. Yield per Name of Variety. Yield per
Acre. Acre.
Bush, Lbs. Buash.  Lba.
1. Late Puritan, 9 yrs. ......... ... 436 32 7. Curman No. 1, 9yrs.. .. ......... 308 4
2. Holborn Abundance, 9 yrs..... .... 408 10 8. Burnaby Seedling, 8yrs.. ... .... 394 44
3. Awerican Wonder, 9yrs. . ......... 401 28 Il 0. Country Gentleman, 5 years .... | 302 2
4, Uncle Sam, 4 vrs. ... ... ... 401 S 11 10. Rose No. 9, T years......... ... 390 29
5. Dreer’s Standard, 9 yrs....... ... .393 50 || 11. Money Maker, 9 yrs.. ... R 411 50
6. Penn Manor, 5 ¥18. ... ... oLl | 398 35 J‘ 12, Stute of Maine, 9 yfs ............ 379 48
|

An average crop for the twelve varieties of 309 bush. 13 lbs, per acre.
The above table was taken from bulletin No. 44, prepared by Dr. Wm. Saunders
and Dr. C. E. Saunders.

EXPERIMENTS WITI CORN.

In the following table will be found the average results from testing varictios of
sweet "corn for the past five years. Although many varieties have been tested, thosa
in the table have proven the most productive. The soil in which the corn was planted
this year was a light sandy loam on which vegetables were grown in 1902. The soil
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received a good dressing of rotted barnyard manure in the spring of 1903, and was then
ploughed and thoroughly harrowed. The corn was planted on May 23 in hills three
feet apart each way. About six kernels were planted in a hill. After germination
had taken place and danger from cut-worms was over, the number of plants in a hill
was reduced to four, twenty-four hills of each variety were planted, but twelve average
hills of each were used for comparison. The corn was kept thoroughly cultivated
Curing the summer.

w . s | & .

= | e% o g g~ | o= |EBeg

g 1S | & |5 |5, |&n |E8EE

" Name of Variety = gog . - as 1 55|87 |g5-

g | £.8] % B8 | 298 | S5 |5

2 £L= 3 g 263 | SES | dE

& - e H < = -
Early. feet. in.| Inches. | Inches.
Early Fordhook............ e Aug. 19jAug. 17| 5 5 61 57 60
Lixtra Early Cory............ w22 o« 18 5 7 6 G3 43 57
Burbank’s Early Maine e 220 0w 19) 5 4 7 7 41 57
Lackey’s Early Sweet. . ..... ... w270 w190 B 6 63 48 56
Fords Barly......... ..... ... Jow 280 w195 B 10 6 7 62 56
Early Marblehead ..... .. . ... w 19 o« 17 5 6 6 G 34 7
Second Early. )
Crosby’s Extra Early.......... 7 2 7 62 38 53
Metropolitan............ 6 8 7 Ve 56 51
Early Giant Sweet. ... 6 7 7 T 47 50
Kendall’s Barly Giant.................... 5 2 6 [ 37 49
Child’s Honey Dew ................ .. .. 7 1 7 7 45 48
Shaker’s BEarly...... ... ... ... .. 7 4 7 T8 35 45
Medium,
Black Mexican............... Ceeraeena. Sept. 15;Sept. 6| 6 10 7 7& 75 68
Stabler’s Early ........................... " 12) 6 7 7 72 b3 52
Perry’s Hybrid ............. e e w100, 7 2 73 7% 44 47
Moore’s Early Concord,.................. w 12Sept. B[ 6 7 7 73 44 47
Early Evergreen................... ceeen Lo 2200, 7 2 74 73 52 43
Late. .

Zig-Zag Xivergreen (1899-1902) .. ........[........ Sept. 10|........0.... .. kS PO 49
Country Gentleman.............. ....... Sept. 200 o 14| 7 6 6% 36 47
Columbus Market.,........ ............. w 200 w 18 8 6 8 9 40 42
Shoe Peg (Ne Plus Ultra)..... .... ...... wo 200w 3407 8 6 6% 39 40
ammoth Sweeb....... ................. TR i 14 7 6 7§ 8 52 40
Stowell’s Evergreen. ................. .. no 20)...... .. 7 5 7 73 25 34

TOMATOES.

This was an unfavourable seagson for tomatoes, and the yields in consequence wera
not large. The spring frosts destroyed many plants in this neighbourhood, and the wet,
cool weather of most of the summer prevented much fruit from ripening on those
plants which did escape the frost. At the Experimental Farm the plants were not set
until after the frosts were over. If it had not been for the warm weather in Septem-
ber and October the yiclds would have been very much less than they were. A season
like the past one brings out the value of the varieties of tomatoes whick ripen their
fruit early. The reader’s attention is directed to the table in which is given the six
varieties which ripened the most fruit previous to August 15. These are taken from a
collection of 90 varieties tested this year. In this table it will be found that the Sparks

Earliana yielded at the rate of 1,701 Ibs. 9 oz. per acre before August 15. Between the
16—8%
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Early Ruby and the Sparks Earliana there is a difference in favour of the latter variety
of 510 1bs. 8 oz. per acre. Tomatoes were selling in Ottawa on August 15,1903, at 80 to
90 cents a pail, and before this date at higher prices. Taking the price at 80 cents
a pail, and 20 lbs. of tomatoes to the pail, we have a difference in favour of Sparks
Earliana of $20.42 per acre, and this in comparison with Early Ruby, which is also
a very early variety, but not as smooth as Sparks Earliana. The Comrade did even
better than the Sparks Earliana, but this is unusual, while the Sparks Earliana has
always been very early and is recommended as the best early variety yot tested.

The seed of the tomatoes grown this year was sown in hot beds on March 24 ; the
young plants were pricked out into strawberry boxes on April 17, and planted in the
open ground on June 3, four by four feet apart each way, five plants of each variety
being set. The soil was a light sandy loam which had been well manured for corn the
previous year. The soil was kept cultivated until the growth of the vines prevented it.

TOMATOES—TWELVE BEST YIELDING VARIETIES, 1903,

2oa |oeo |we o |uomalee -
£ |&8f | BE3g [S4FEG(0F .
2 AT |gE.0 mEgneis
o2 |2 Bs ERERE 7
Name of Variety. g 25 et g I “':b > Q%E o fm Remarks.
L8 lmBE Bl g8y [mLed|m8588
RS FACE| SR 8% (SRS E|BE RS
a > = 3 5
. Lbs. oz |Lbs. oz Lbs. oz|Lbs, oz
Atlantic Prize....... .o Aug. 101 4 680 10 | 114 4 | 22 14 Medium size, wrinkled to alinost
, smooth, scarlet.
Canada Victor.......... July21.|1 8 816 12 91 18 3 |Medium size, wrinkled, scarlet.
Dominion Day.... ..... Aug.29.] .. .o 90 8118 2 " " "
Ea,rly Bermuda,. v e rens w 29.] .. 5 e 81 4 16 4 T ", 1"
Extra Early Advance...[July16.| 1 7 76211 78 3115 10 Belowl tmedium size, smooth,
scarlet.
Nolt’s Earliest......... w 16,01 7 78211 | 74 6|14 14 |Medium size, wrinkled, scarlet.
Eardy Bird ...... .... .| » 17.]2 3] 1191 1| 73 11|14 12 |Below medium size, smootu, pur-
plish pink,
Thorburn’s Earliest.. ..} » 21.|]1 8 816 12 71 .. | 14 3 |Medium size, wrinkled, scarlet.
Bright and Early ...... Sep. 1. R 68 .. 113 10 Belo\v1 medium  size, smooth,
scarlet,
Maule's Earliest ....... Aug. 1.1 1 54t 8| 0712113 9 |Medium size, wrinkled, scarlct.
Quicksure... ............ July 20.) 2 61 1,293 8| 6614 13 6 iMedium size, wrinkled to ahinost
smooth, scarlet.
LExtra Early Red........ n 16.) 2 31,191 1| 641112 15 Belowl medium  size, smooth,
scarlet.

TOMATOES—SIX EARLIEST VARIETIES, 1903.

Comrade .......oovvvuns July16./3 12| 204114 | 32 8! 6 8 Medium to below medium size,
. smooth, scarlet.

Sparks’ Karliana(C.EF.)| » 16,08 2| 1,701 0| 52 3 |10 7 Mediun size, half wrinkled to
smooth, scarlet,

Burpee’s Climax........ n 18.13 1,633-8| 46 41 9 4 Medllll{m size, swooth, purplish

pink. .

Sparks’ Earliana........ v 20,12 12 1,497 6 4912 ) 9 15 Medium size, half wrinkled to
smooth, scarlet,

Frogmore Selected . ...[ « 16. ® 61,203 3| 38 2| 7 10 |Bclow medium size, almost
: smooth, scarlet.

Quicksure ... ......... v 20./2 6] 1,203 3| 6614 |13 6 |Medium size, wrinkled to almost
smooth, scarlet.

Early Ruby, . ......... v 1702 311,191 1| 46 4! 9 4 |Medium size, half wrinkled to
; smooth, scarlet.

-
-
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SIX BEST YIELDING WRINKLED VARIETIES—AVERAGE FOR FIVE YEARS OR MORE.

.l ©
-
S e > b=l
Variety. 8 | &8s &%, Remarks,
= | d58 | £
3 | 26X 23
“ | <
Lbs. oz
Dominion Day......... 5 |Aug. 7.] 17 12 |Medium size, wrinkled, scarlet.
Early Bermuda.........0 8 « 9.]16 14 " " "
Canada Vietor.......... 81 v 4.116 6 " u "
Maule's Earliest ........ 1] vw 4116 1 " " "
Money Maker ....... 8 n 3.114 14 " " "
Conqueror. ....v.evenees 8| w 1l.014 3 " " to siooth, scarlet.

TWELVE BEST YIELDING SMOOTH VARIETIES—AVERAGE FOR FIVE YEARS OR MORE.

Bright and Early .......| 7 |Aug.12.| 16 9 |Below medium size, smooth, scarlet.

Bond’s Early Minnesota.| 8 |July31.15 6 n " purplish pink.
Early Bird.............. 5 {Aug. 2.1 15 5 "

Atlantic Prize .......... 81 » 4.015 3 {Medium swe smooth to almost smooth scarlet.
Extra Barly Ad\ance 8] w 3.[15 2 |Below mcdmm size, smooth, scarlet.

Early Ruby............. 8 |July 29.] 14 7 |Medjum size, half w rinkled to smooth, scarlet,
Freedom................ 6 |Aug. 3.| 14 1 |Medium to below medium size, smooth searlet,
Extra Larly Red........ 51 w 1./13 12 |Below mediwn size, smooth, scarlet.

Burpee’s Climax ........; &5 v 8.113 1 |Medium size, smooth, purplish pink.

Comrade .......... .... 8] » 4.113 .. |Medium to below medium size, smooth, scarlet.
Brinton’s Best .. .| 8| w» 12.1 12 14 |Medium to large, smooth, scarlet.

Autoerat ...l 8! w 16.|12 14 |Medium bo above medium size, smooth, purplish pink.

PEASE—EXPERIMENTS FOR COMPARISON OF YIELDS AND QUALITY.

During the past six years more than 160 so-called varieties of pease have been
tested in the horticultural division. Some of these have been found to be synonyms,
and a large number of them have proven inferior to a few of the best varieties. Notes
sre taken on the time of maturing, productiveness, quality, and length of vine of the
different varieties, and four years ago some of the best kinds were selected for test in
large plots. This test was continued this year. Twelve hundred selected peas of 23
varieties were sown in drills 100 feet long and 23 feet apart on May 6. Notwithstand-
ing the extreme drought, the pease germinated well and there was a good stand. As
each variety became ready for use, the date was recorded and the yields of green pods
from the several pickings entered. Owing to the wet weather during July, the length
of vines this year is greater than usual. In the following table the average results
for the four years 1900-1903 are given.
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PEASE—TEST OF VARIETIES.

5 e % o o s
B2 15 % Bis |
5 A58 (8| g2 PR 87
o w3 o& b3 5
Name of Variety, ";m. e %,g 8 o 32 - &g Quality.
=] a8 i g% |80 ]
5% | EE= | 58| 3E (898%| B
[ < Z &5 < <
Quarts. | Quarts. in.
Early—
Exonian.......... e eeeteie e July 3 July B. 3 24 34 24 {Good.
American Wonder............... w5 w 6. 3 28 323 31 {Very good.
Child’s Morning Star..... ...... " 2 " 3. 3 24 32 | 41 "
Gregory’s Surprise. .............. w2 v 2.0 4 30 31% 40 "
Nott’s Excelsior.......... N ) w 6. 3 26 281 24 "
Thos. Laxton. ................. nwo Do, 3 32 |....... 40 |Good
Second Early—
Excelsior (2 years)....... R It 8..|[July 8..] 8 44 43 23 {Very good.
Nott’s New Perfection..... .....1 « 13 w 1. 3 52 45$ b4 1"
Chelsea. ............ ......... u 6 w o 7. 2 40 413 30 "
English Wonder.............. ... w8 w10, 4 S6 40, 30 [Good.
Gradus............... e n b v 7. 8 28 39 39 |Very good.
Premium Gem................... v 8 " 8.. 3 40 T 41 "
Medium—
Burpee’s Quantity.... ..... eevend o 3300w 140 2 40 48% 43 |Good.
MecLean’s Little Gem....,., .... v 13,0 w 14, 8 40 48 24 Very good.
McLean’s Advancer. ............ o 1. o 141 3 40 46% 46 "
Medium Late—
Boston Wrinkled................ v 1800w 19,0 8 66 [BE 66 Good.
Telephone (2 years) ............. no 18,7 w18, 2 32 59 81 {Very good.
Heroine (3 years).. . "..... .... | » 30| . 20 2 44 43% 48 "
Market Master......,........... IARETIE - 0 3 48 ...l 40 [Good.
ate—
McLean’s Prolific...... ......... v 18..(July 21 2 423 61 42 |Good.
Champion of Iingland........... w2000 o 21,0 8 46 593 74 |Very good.
JUNO...oiviiiiiine el w2000 W 22,0 3 48 40 40 |Good,
Stratagem......... ... ....... no 20 w21, 2 455 383 40 [Very good.

EXPERIMENTS IN GROWING VEGETABLES IN A CHEESECLOTH
. INCLOSURE.

During the last three or four years a nuniber of experiments have been tried in
the United States in shading different kinds of crops. Cne of the most practical ox-
periments, and one which gave the most satisfactory results from a monetary stand-
point for a time was that conducted at the Connecticut Experiment Station, in shading
Sumatra tobacco with cheesecloth, the extra cost in growing being much more than
offset by the improved quality of the tobacco and the prices obtained for it. So much
was this experiment appreciated that in 1902 there were a large number of acres of
tobacco grown under shade in Connecticut.

No experiments had been conducted in Canada as far as the writer is aware in
ehading crops with cheesecloth until 1902, when an interesting test was made with
vegetables by Dr. Graham Bell, at his Canadian home at Baddeck, Cape Breton, N.3.
In these experiments it was found that the temperature was Ligher inside the inclosure,
that lettuce and beans were tenderer, and that tomatoes ripened carlier, although the
crop was not as large as outside. i

At the Central Eperimental Farm two small inclosures were made this year. In
one which was 24 x 17 feet in area, different kinds of vegetables were grown, and in
the other, which was 62 x 14 feot, the Sumatra, Pennsylvania Seed Leaf, and Con-
necticut Seed Leaf varieties of tobacco were tested. These inclosures were completely
covered on top and sides, and cnds, with cheesecloth. Owing to the very cool, wet
summer, which was unfavourable to a test of this kind, especially with tobaeco, the
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results in most respects were by no means conclusive. The experiment with tobacco
may be dismissed with the mere statement that the plants grew better inside the in-
closure and the leaves were nearly all perfect, while outside they were broken by the
wind and injured by the soil. The texture of the leaf was lighter inside than outside.

In tke other inclosure a number of kinds of vegetables were tested, the sams varie-
tieg being grown just outside for comparison. As was already stated, the scason was
100 wet and cool to get conclusive roesults, but the following notes are intpresting and
may be suggestive:—

All the vegetables inside grew Letter at first than those outside, and some conh‘lued
to grow better untii the end of the scason.

Beets, sown June 10:—The tops were about as good inside as outside, but when
they were pulled it was found that the crops of roots outside weighed 223 1bs., while
that inside was only 9 Ibs.

Lettuce, sown June 10:—The plants grew almost equally as well inside as outside
the inclosure. Outside they were from two to four days earlier than inside.

Radish, sown June 10:—Radish was ready for use inside fully three days before
those outside. The radishes inside were perfectly free from maggots, while those out-
side were practically worthless, Those inside grew to be a large size before losing their
crispness.

Beans, sown June 10:—The beans were ready for use three days earlier inside thun
outside, and the plants were about as vigorous. There were 11 quarts of green beans
inside, as against 14 quarts outside.

Egg Plants, Water Melons, and Musk Melons, planted June 10 :—These were all
failures as regards crop, both inside and outside, owing to the wet and cool summer,
but all plants grew well in both places. Hand pollination would be necessary to insure
2 crop cven n a favourable season, as few or no insects could get into the inclosure.

e Cauliflower, planted June 10:—The root maggot attacked those outside badly,
while those inside, though injured some in the cold frame before transplanting, were
not affected inside the inclosure.

Cueumbers, planted June 10 :—Although the plants grew well, no cucumbers set
ingide until autumn, at which time a few rents in the cloth permitted insects to enter.
There was only a small crop outside owing to.the unfavourable season.

Tomatoes, planted June 10.—The plants grew well inside, but were never as robust
as those outside. . The first tomotoes ripened inside on July 15, and outside on July 21,
six days later. The crop of ripe fruit was 55 lbs. 2 ounces outside, and only 15 Ibs.
8 ounces inside, but there was twice as much ripe fruit before the middle of August
inside as out.

Corn, planted June 10.—This grew more rapidly inside than out at first, but Tater
on was not as robust.

\ The rain came through the inclosure as a mist, and hence the s0il was not com-
pacted the way it was outside. Light frosts which injured vegetables outside did not
injure those inside.

While the vegetables were growing, daily records, with the exception of Sundays,
were kept of the temperature inside and outside the inelosure. From June 12 until
July 1, the readings were made at 7 a.m. and 1 p.m,, and after that date until October
26, the temperature was taken at 4 p1. as well. The temperatures taken at 7 am. in
June and July are not considered in the average, as the position of the thermometer
in the inclosure was found afterwards to favour it somewhat at that reading. The
thermometer was changed on August 1. The average temperatures during the summer
months up to September 1 were:—

Number

. of Readings,
Outside, 7 AMee s vv vt vn ve et e vt e e e .. .. B4 26
Inside, T @m¥ic.v vv ev e vt ve ve vv eu ee ou .. .. BS'3 28

Outside, T Pees vv vr v ee vs ve cnee es e o .. 1278 68
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Number

of Readings.
Inside, 1pm... .. ..o v cs v o o e ... 1623 68
Outside, 4 .. oo .o o vt ot o s e L AT 52
Inside, 4 pm... .. .. .. . .. L ..l L69 52

The average temperature for September and October was:—

Outside, Tam... .. .. .. .... .. ............ 4785 45
Inside, Taan... .. .. .. .. .. .. .. .. .. .. .. .. 4T3 45
Outside, Lpm... .. .. .. .. ot v v e i e ... 8425 45
Inside, Lpm... .. .. .. .. .. .. .. . .. .. .. .. 6665 45
Outside, 4 pm... .. .. .. .. .. .. .. .o .. .. .. .. 03 44
Inside, 4 pm... .. .. .. .. ... .. 84T 44

As will be seen from the above the temperatures averaged a little higher inside than
out. The greatest difference was 9 degrees.

Following is the description and cost of the inclosure for tobacco. The inclosur.
for vegetables was partly made of rough material, trees grown on the farm being used
for posts, hence a fair estimate cannot be given of the cost, but the tobaccs inelosure
was all made of bought material.

The inclosure was 62 feet long by 16 feet wide, by 6 feet 6 inches high. These
measurements being used to suit the width of the cheesceloth, the strips of which were
40 inches wide. Secantlings 2 by 4 inches were sunk 18 inches in the ground and about
8 feet apart, and when set were 6 feet 6 inches above the ground. Seantlings 2 hy
inches were then nailed along the tops of these and across at every upright scantling
for an upper framework, while along the base 6-inch boards were nailed for the same
purpose. Braces of 2 by 4-inch scantling were used at the corner posts inside to
strengthen the framework. A doorway was left in one corner. The cheesccloth was
fastened to the frame by laths through which nails were driven. A wire was stretched
across the top of the inclosure to prevent the cheesecloth from flapping and tearing.

Although there were several very severe wind storms and heavy rain storms during
the summer, during wfhich many trees were blown down, this inclosure stood well.

Cost of making cheesecloth inclosure 62 fect long by 16 feet wide, by 6 feet 6
inches high.

To 333% feet 2 by 4 scantling at $15 thousand.. .. .. .. .. .. .. §5 00
15 fect Jumber at $20 thousand. . . 11
150 laths at $2.50 thousand. . e e e e 371
169 yards cheesecloth at 5 cents pcx yald e e e e 8 45
Stitching 169 yards cheesecloth at 13 cents.. .. .. ..°.. .. 2 531

Blbs.mailsat3cents.: .. .. .. .. L e 13
10 lbs. wire at 5 cents.. .. .. . 50
Labour in making inclosure, 41 hourb at 1"1 cent, Y AL ¢

Total.. vv ce e i e e e e e e e e e . .. $23 08
Tstimated valie of materials on hand. . .. .. .. .. .. .. .. 15 99
Total expenses for 1903.. .. .. .. .. .. .. .. .. .. .. .. T9)

Tt will be seen that the inclosure was quite exo‘ensi\e but as the framework will
probably last for five years or more, the yearly expense is lessened considerably. The
cheesecloth used in the vegetable inclosure cost 4% cents a yard, but was somewhat torn
by the end of the season, and it is dQubtful if it will be of much value next year. The
other was stronger and was in good condition in the autumn, and will probably last
through another season.
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The cheesecloth inclosure may be of value in cities and towns where it is difficult
to have a garden owing to the injury done by cats, dogs, and even by young childreu.
Vegetables will probably be tenderer as a rule grown inside an inclosure, though this
was not the case this season owing to the wet weather. It may be useful to market
gardeners for growing vegetables which are affected by root maggots.

FOREST BELTS

The trees in the forest belts are doing well on the whole and are becoming a pro-
minent feature here. Annual measurements are taken of the scason’s growth, in height
snd diameter, of average trees of the most important speecies, and useful information
is thus being obtained. Tables showing the growth have been published in the report
from time to time, the last one being published in 1901. The trees in the plantation
of European White Birch nearly all died this year and were removed. This birch evi-
dently is not going to be long lived here, especially in the forest belts, where it is
crowded. Some additional close planting was done in the belts this autumn where
cther trees had died, and vaeancies were filled in the younger plantations of close
planted trees and shrubs. These close planted trecs and shrubs, which are set 23 by 23 -
feet apart, are not cultivated after the second year, as the trees and shrubs which are
used for undergrowth shade the ground and prevent the growth of weeds to a large
extent. One of the best schrubs tested for undergrowth is the Nine-bark (Neillia opu-

lifolia) whieh grows well even in sod, and as it has heavy foliage, it shades the ground
well. '

ARBORETUM AND BOTANIC GARDEN.

The fine colleetion of trees, shrubs, and herbaceous perennials which has been
brought together in the Arboretum and Botanic garden is increasing in attractiveness
vear by year and is being more used for reference by teachers and students in their
work. Practically all the specimens are now neatly labelled with zinc labels and the
trees and shrubs are labolled in duplicate, in order that they may be readily identified
if one label should be destroyed. This year 654 trees and shrubs comprising 534 species
and varieties were added to the collection, making the total number of specimens alive
4,942 up to the autumn of 1803, comprising about 3,000 species and varieties. There
were also added 155 species and varieties to the ITerbaceous Perennials, making the
total number of species and varieties 1,700 living in the autumn of 1903.

Notes were taken during the year on the hardiness, growth and time of blooming
of the trees and shrubs, and the time of blooming, length of blooming season, deserip-
tions of the flowers, growth and height of plants of the herbaceous perennials.

During the past six years useful lists of plants have been published in the annual
reports. In 1897 descriptive lists were published of One Hundred of the Most Orna-
mental Hardy Trees and Shrubs, and also of One Hundred of the Best Herbaceous
Perennials. In 1898 an Additional List of Good Perennials was given. In 189) a list
was published of Some Good Low Growing Flowering Shrubs, and also an Additional
list of Good Perennials. In 1900 there was given a List of the Best Hardy Woody and
Annual Climbers. In 1901, A List of the Best Lilacs, and in 1902, 4 List of Best
Spring Flowering Perennials. In 1899 there was also published a Catalogue of the
Trees and shrubs which had been tested up to that date, with notes regarding their
hardiness.

These lists have been of great service to Canadians, helping them to choose the
best plants. ‘

No list has yet been published of hardy trees and shrubs which have especially
attractive foliage, bark and fruit, and as it is important to know which are best in this
respect a list is herewith given of some of the most attractive of those tested in the
Arboretum,
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DECIDUOUS TREES, SHRUBS AND CLIMBERS WITII ATTRACTIVE FOLIAGE, BARK OR FRUIT.

Acer (Maple).—Tt is scarcely necessary to tell Canadians of the beauty of the
autumn colouring of our maples, but although we see this beauty as we wander through
the woods or along the streets one often fails to plant these fine trees near the home.
During the latter part of summer odd trees of the Red Maple (Acer rubrum) stand out
among their duller surroundings clothed in scarlet and crimson, and a little later on
this tree fairly makes the woods on fire with its bright coloured foliage. Still a little
later, the leaves of the Hard Maple (Acer saccharinum) take on their varied and at-
tractive shades of red, green and yellow, and although the “volours are not as bright
as on the Red Maple they are often richer. The Silver Maple (Acer dasycarpum) is
also very attractive, the green, yellow and bronze shades predominating. The most
attractive maple not native to Canada is the Ginnalian Maple (Acer tataricum Gin-
nala). This little tree is ablaze with colour every year, no matter what the season is
like, and rivals the Red Maple for brightness; scarlet, yellow, and cirmson, being the
predominating colours. In the spring the Schwedlers Maple (Acer platenoides
Schwedleri) is a very attractive tree, the young leaves being of a dark purplish crimson
and contrasting well with the surrounding foliage of other trees. This tree soon loses
its spring colouring, however, and the leaves become dull green. Reitenbach’s Maple
(Acer platanoides, Reitenbachi) another purple-leaved variety, while not as attractive
in spring as Schwedler’s Maple, retains its colour better throughout the summer,

Berberis (Barberry).—The barberries are very useful for autumn effect, as their
foliage and fruit are both attractive. Among the best of these are: Thunberg’s Bar-
berry (Besberis, Thunbergdi), which grows about four feet high. Tt is a compact shrub
with bright green foliage in summer which changes to deep red in autumn. The secar-
let fruit is very abundant and makes this barberry quite ornamental throughout the
winter. Another species (Berberis sinensis) is also very attractive both in foliage and
fruit, and the Common Barberry (Berberis vulgaris) is also good. The purple-leaved
variety of the latter specics is one of the best purple-leaved shrubs and is very attrac-
tive. The Oregon Grape or Holly-leaved Barberry is a very desirable low-growing
shrub with thick glossy, holly-like foliage, which becomes bronzy purple in the autumn.

Betula (Birch).—The yellow foliage of most of the Birches contrasts strongly with
other trees in autumn, but the most attractive of all is the Qut-leaved Birch (Betula
alba laciniata pendula), the finely cut leaves and graceful form of which make it onc
cf the most attractive trees. There is a purple-leaved variety of the White Birch, but
the purple is rather dull and the tree not especially desirable.

Caragana arborescens (Siberian Pea Tree). This shrub has many points of merit
and its bright, green compound leaves and fruiting pods give it a place in such a list
as this.

Catalpa.—The Catalpas have such large foliage, suggestive of a sub-tropic cli-
mate, that it renders them especially attractive in the colder parts of the country,
where they give a warmer tone to the landscape. The J apanese Catalpa (Cafalpa
Kaempferi) is the hardiest species, but the Hardy Catalpa (Catalpa cordifolia, Jaune)
though not as hardy, is more attractive and more desirable for the warmer parts of
Ontario.

Celastrus (Shrubby Bitter-sweet).—There are two species of Shrubby Bitter-
sweet, which are especially desirable for their attractive fruit. The first is the native
Climbing Bitter-sweet (Celastirus scandens). This is a very satisfactory hardy climber.

The leaves are bright green and free from insects, and in the autumn and throughout.

the winter the scarlet and orange berries, which are produced in great abundance, make
the vine very attractive. The outside of the berries is orange, but when they are
cracked open by frost the scarlet inside is shown. The Japanese species (Celastrus ar-
ticulatus) is just as attractive as the native one, and perhaps more so. The berries
are smaller, but more' abundant, and there is a greater contrast between the outside
and inside, the outside being yellow and the inside orange. These vines may be kept
quite shrub-like by cutting them back. '
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Cornus (Dogwood).—The hardy Dogwoods are most attractive in winter when the
colour of the bark is much intensified. The best variety is Cornus alba sibirica, the
Lark of which is bright red in winter and in striking contrast with the snow, and other
surrounding objects. There is a yellow barked variety of Cornus stolonifera, which
could be used with good effect in contrast with the red-barked varietics. In foliage
the most attractive hardy kind is Cornus alba sibirica elegantissima of the nursery
catalogues, the leaves of which are delicately variegated with white, silver and green
making this one of the best of variegated shrubs.

Cotoneaster.—There are se veral hardy ornamental species of Cotoneasters. The
species with the most attractive foliage is C. acutifolia, the dark, glossy green leaves of
which make this shrub quite attractive. Among red fruited specics, (. nummularia,
C. tomentosa, and C. integerrima (vulgaris) are the most desirable.

Crataegus (Hawthorn).—Some of the ITawthorns are attractive in flower, leaf and
{ruit; among these, two of the best are: Cralaegus coccinea and C. Crusgalli. Both
¢f these species have glossy foliage and bright red fruit, but the latter is, perhaps,
preferable, as it does not sucker like the former, which may become troublesome.

Fleagnus (Olive).—The Russian Olive ((Flwagnus angustifolia) is one of the
Lest trees with silvery foliage, and is a very handsome species. The Wolf Willow (E.
argentea) has a finer silvery foliage than the last, but as this speecies suckers badly it
should be planted with caution.

Euonymus (Spindle Tree).—The different species of Fuonymus do not, as a rule,
malke graceful or attractive shrubs at any time except autumn. At that season of the
year, however, they are quite noticeable on account of their searlet and red fruit, which
1s in some species very bright. The most attractive in fruit are Fuonymus europaeus,
and F. americanus, but for brilliant coloured foliage E. atropurpureus and I, alatus
are cxcellent, and the fruit of these is also attractive.

Fagus (Beech).—The purple-leaved Beech (Fagus sylvalica purpurca) is one of
the handsomest of trees where it is hardy, but unfortunately it kills back te the snow
Yine at Ottawa. The foliage is rich, bronzy purple and very attractive,

Hippophae rhamnoides (Sea Buckthorn).—This is a hardy shrub with fairly at-
tractive narrow leaves, which bears an abundant crop of small bright orange fruit. It
suckers badly and should be planted with discretion.

Ilex (Holly).—None of the hollies are satisfactory at Ottawa, with the exception
of the Black Alder (Ilex verlicillata). This shrub is not attractive during the summer,
- but in the autumn the scarlet holly-like fruit is very showy. There is a yellow fruited
varviety of this which 1s alse goed.

Tonicera (Honeysuckle).—Many of the Honeysuckles are attractive, both in flower
and fruit, but the best showy species when in fruit is Lonicera fatarica, and the many
varieties of it. The fruit of this species varies in colour from yellow to bright red and
shows up well in contrast with the foliage. Of the hardy climbing species the most
atiractive in foliage and fruit are those with glacous foliage, such as L. glauca, L.
Sullivantiz, and L. flava.

Lycium (Matrimony Vine).—The Matnmony Vine is very useful for training over
rocks, stuimps and other plaees The fohage is not especially attractive, but the num-
erous bright scarlet berries in autumn are very showy.

Neillia (Ninebark).—The ordinary Ninebark (Neillia opulifolia) is not a very
attractive shrub, slthough the seed pods are rather showy, but the golden leaved variety,
Neillia opulifolia aurea, is a very striking object, and where a strong-growing, golden-
leaved shrub is desired it is one of the best.

Pachysandra terminalis—This is a dwarf, hardy shrub with attractive evergreen
foliage, and sueceeds well in shady places.

Populus (Poplar) —The pm)lalq Lave nearly all more or less attractive foliage, but
probably the most atiractive is the silver or white poplar, Populus alba, the leaves of
which are silvery above and white below. The poplar multiplies rapidly by means of
suckers, and as the falling seeds are disagreeable only trees with male flowers shozld
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~ be planted. A pyramidal variety, Populus alba pyramidalis, is a striking tree. The
golden-leaved poplar, Populus deltoidea aurea (Van Geerti), is a good golden-leaved
variety, but is much subject to galls. A weeping variety, Populus grandidentata pen-
dula, is a very graceful tree with good foliage, and is especially handsome in flower.

Prunus (Plum).—The native plums of Canada and the United States are very
attractive in flower, and fruit and if varieties are chosen which have particularly
attractive fruit, they may be used very advantageously.

Petelea trifoliala aurea (Golden Leafed Wafer Ash).—This is one of the finest .
hardy golden-leaved shrubs. There is a richness of colour in this variety which is not
excelled.

Pyrus (Mountain Ash).—The mountain ashes are attractive both in flower and
fruit, but are especially noticeable in autumn and winter when the bright coloured fruit
hangs thickly on the trees. The Furopean Mountain Ash or Rowan Tree, Pyrus
Aucuparia, is perhaps the best, although the American Mountain Ash, Pyrus americana,
is good. ‘

Pyrus (Crab Apple, Apple).—The crab apples and apples make very showy trees,
both in flower and fruit. One of the most useful crab apples is the wild Siberian crab,
Pyrus baccala. As this does not grow large it can be planted where other trees would
be too large.

Quercus (Oak).—The oaks keep up the show of colour in the autumn after most of
the other trees have lost their leaves. The two most desirable hardy species are the Red
Oak, Quercus rubra, and the black oak, Quercus velutina, both of these species colour
up well in autumn and the leaves remain bright until severe frosts. The Scarlet Oak,
Quercus cocéinea, though not quite as hardy, colours well also.

Rhus  (Sumach).—Sumachs are among the most showy autumn tinted shrubs and
trecs, and are very cffective when grown wild in large masses. The common native
species, the Staghorn Sumach, Rhus typhina, is one of the best and its compound leaves
tinted with red are very striking. The Smooth Sumach, Rhus glabra, and the graceful
cut-leaved variety of it are also fine. The foliage of the low growing fragrant sumach,
Rhus aromatica, always colours well and there is a richness of tints in it not found in
the others. The Smoke Tree, Rhus Colinus, is a very striking shrub. The pedizels in
the loose flowering panicles become covered with soft hairs which give a smoke-like
effect to the whole plant. The leaves also colour well and are attractive both in summer
and autumn,

Ribes alpinum (Mountain Currant).—This is quite a showy species with bright red
fruit and deep green glossy leaves.

Rosa (rose).—The wild roses are nearly all effective when in bloom, and some have
attractive foliage and fruit. One of the be‘st wild roses in foliage and fruit is Rosa
lucida. This species has glossy leaves which contrast well with the red fruit. The
Japanese Rose, Rosa rugosa, has very ornamental foliage and fruit, the leaves being rich
green and glossy and the fruit of large size and very striking. Another good species is
Rosa pomifera, which has exceptionally large fruit and silvery or glaucous leaves. The
Purple-leaved Rose, Rosa ferruginea (rubrifolia), is onc of the best purple-leaved shrubs.
The leaves are deep reddish purple, and when the shrub is in bloom the contrast be-
tween the leaves and delicate pink flowers is very good.

Salix (Willow).—There are quite a number of willows which have ornamental
Jeaves and bark and in the winter those with attractive bark are especially noticeable,
and brighten up the landscape very much. The Laurel-leaved Willow, Saliz pentandra
(laurifolia), is a very ornamental tree, the leaves being deep green and very glossy.
The rosemary-leaved willow, Saliz rosmarinifolia, has narrow, rosemary-like leaves, and
where a shrubby willow is desired it is one of the best. The best willows with attractive
bark are: Saliz alba britzensis, with red bark, and 8. alba vitelling flava or 8. Voronesh
with yellow bark. These varieties are in striking contrast and stand out well in a
winter landscape.
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Sambucus (Elder).—Some of the elders are quite desirable. Omne of the best
golden-leaved shrubs is Sambucus nigra foliis aureis, and although this kills back at
Ottawa, it makes such rapid growth that it soon makes a show again. The Scarlet-
b;l‘rigd Elder, Sambucus racemosa, and its variety pubescens may be used with good
effect.

Spirxa.—There are a few hardy spireas with good foliage, among these being
Spirea Van H outtet, also one of the best when in bloom ; Spirea arguta, also one of
the best when in bloom 5 Spirwa Thunbergii, not quite hardy at Ottawa, and Spireq
sorbifolia.

Symphoricarpus ( Snowberry).—The Snowbe;'ry, Symphoricarpus racemosus, is well
known, the pure white berries in autumn being a familiar sight in most parts of Can-
-ada. The Coral Berry, Symphoricarpus orbiculatus (vulgaris), which has red fruit, is
also effective, especially, when in contrast with the other.

Tamariz amurensis—This tamarisk is the hardiest of all those tested in the arbor-
etum, and although it kills back some it makes strong growth during the summer. Tt
is an elegant shrub with small foliage and tender branchlets.

Viburnum (Arrow-wood).—The viburnums are nearly all attractive shrubs in
flower and foliage, and some species have very ornamental fruit. The Guelder Rose or
Iigh-bush Cranberry, Viburnum Opulus, is probably the most satisfactory. It is beauti-
ful when in bloom, the foliage is effective, and the scarlet fruit which hangs on nearly
or quite all winter makes it very desirable. Next will come the Wayfaring Tree, Vibur- .
"num Lantana. This also has ornamental flowers, foliage and fruit. Unlike the Guelder
Rose, however, the fruit does not hang long. When ripening, the fruit is at first scarlet
and becomes black when fully ripe. Two other species with very attractive foliage are:
Viburnum prunifolium and Viburnum dentatum, both native species.

Vitis (Virginia Creeper).—The Virginia Creeper, Vitis quinquefolia ( Ampelopsis
quinquefolia), is well known, but must appear in a list of this kind. The leaves, while
quite attractive in summer, become highly coloured at the first gpproach of autumn and
for some time this vine is very effective. The self-fastening variety colours as well and
has the advantage of clinging unaided to the wall on which it is trained,
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REPORT OF THE CHEMIST

(Fravxk T. Suurr, M.A., FLC, F.8.0, F.RS.C)

Otrawa, December 1, 1903.

Dr. W, SAUNDERS, g
Director, Dominion Experimental Farms,
Ottawa.

Sir,—I have the honour to submit herewith the seventeenth anunual report of the
Chemical Division of the Experimental Farms.

It will be found to include, I believe, much of interest and value to Canadian
farmers—to those engaged in general or mixed farming, as well as to those devoting
their attention to some special branch of agriculture, such as fruit growing, dairying,
‘&c. The work of this Division is, necessarily, of a varied character and covers a wide
field, but we may safely say that all investigations uudertaken arve directly prosccuted
with a view of obtaining information that may be of immediate and practical benefit
to one or other of the numerous divisions or departments of Canadian agriculture.

Before the brief enumeration which it is eustomary to make of the matter treated
of in the report, it may be well to state that very much of the work that has engaged
the attention of the staff of this Division during the past year will not here find a
place. Thus, during three months of the past season, an investigation was carried
on to ascertain the effect of certain factors or conditions of manufacture upon the
composition of butter, and more especially upon its water content. In all, some 150
butters, made by an expert under known conditions of tempecrature, &c., have been
carefully analysed. The results of this investigation are now tabulated and we trust
they will furnish information of a useful character regarding the extent to which the
composition of butter may be effected by the churning temperature, size of granules,
temperature of wash water, &. It is proposed to publish this work very shortly in
bulletin form. :

Further inquiry. has been made in the matter of the effect of food on the quality
of pork. In this, the fat of about 50 pigs on various rations lias been analysed, but ag
the investigation is as yet unfinished, the results are, for the present, held over.

The following summary gives in outline the nature of the ¥
prosented in this report:—

Chemasiry of Horliculture—The problem of soil moisture conservation in orchards,
first investigated by this Division in 1601, has again recceived attention, and data have
been obtained that emphasize the practical value of cultivation and the preservation of
an earth mulch to retard surface evaporation. The great draft upon the soil’s moisture
by sod is also very clearly brought out by this season’s experiments.

. Continuing the inquiry as to the value of certain legumes as orchard ¢cover’
crops, the relative merits of the Hairy Veich, the Soja Bean and the Horse Bean have
been determined. Our data denote the extent to which the soil may be enriched and
improved by these crops, and, further, afford evidence of a most satisfactory character
regarding the Hairy Vetch—the Iatest among the legumes to be introduced for this
purpose. '

The composition of certain insecticides recently put upon the market has been as-
certained. These include Kno-bug, Bug Finish, and ‘ Owens’ Compound for the Pro-
tection of Trees.

‘aricus investigations
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Fodders and Feeding Stuffs—A considerable number of feeding stuffs, including
various milling and other by-products, has been analysed and their relative nutritive
value determined.

Interesting data as to the nutritive properties of the hull, kernel, and whole grain,
1espectively, of the oat are presented.

Molassine Meal and Improved Molasses Cattle Food are two feeding stuffs upon the
Canadian market now reported upon. The latter is a product of the Dresden Sugar
Co., Limited, Dresden, Ont., and is prepared from the exhausted pulp and molasses.

The prineipal field ropts have again been examined and a table prepared showing
the results that have been obtained in this research since 1900. The high feeding value
ot the ¢ Sugar’ mangels has ag in been demonstrated.

Sugar Beets—The sugar content of several of the principal varieties of factory
beets, as determined from roots grown on the experimental farms at Ottawa, Nappan,
Brandon, Indian Head, and Agassiz, has been ascertained. Results are also given of
beets from the Knight Sugar Company at Raymond, South Alberta; of beets from the

_ vicinity of Strathcona, Northern Alberta, and also of beets grown on the Provmc1a1
Farm, near Charlottetown, P.E.I

Wheats—A careful and thorough enquiry from the chemieal standpoint has been
made respecting the relative merits of the following wheats: Red Fife, Percy, Preston,
Stanley, and Early Riga. The information obtained will prove especially interesting
to those engaged in wheat growing in Manitoba and the North-west Territories. The
results of this investigation will be found as a special report in the article on Wheat, in
the current report of the Director of the Experimental Farms.

Swamp Muck.—A short article has been written on swamp muck, its nature and
treatment. The use of muck as an absorbent in and about the farm buildings and the
preparation of muck composts of various kinds have been concisely deseribed, in order
to furnish in printed form the information on these subjects so constantly requested.
. Chemistry of Bee-keeping.—The experiments towards ascertaining the best con-
ditions under which honey should be stored have been continued. The desuablhty of
a warm, dry atmosphere for the storage of both comb and cxtracted honoy is clearly
brought out by this research.

We have, after a lapse of 13 years, again found adulterated beeswax. The presence
of 25 per cent to 85 per cent of paraffin of a high melting point was noted in certain
samples submitted to analysis this past summer. This adulterated wax had been pur-
chased in the United States by a large ¢ bee supply’ firm in Canada, and was immedi- -
ately returned on the receipt of our report to the effect that the wax was not genuine.

Well waters—The analyses of 55 samples of well waters from farm homesteads in
various parts of the Dominion are given, and a brief report added as to the quality and
wholesomeness of the waters.

. Bxperiments in Chicken fattening.—Further results in the fattening of chickens
have been obtained and are presented in the report of the poultry manager. The
experiments included a further trial, in duplicate, of feeding in pens with yards attached
as against feeding in crates, and also a trial in duplicate of feeding an ‘all grain’
ration as against a ¢ grain and meat’ ration.

Correspondence.—The letters received by this division from November 30, 1902,
to December 1, 1908, in addition to those referred to us by the other depai'tments of the
farm, numbered 1,234 ; those sent out, 1,163.

Samples received for analysis. —In the appended tabular scheme the samples
received for examination during the past year have been enumerated and classified:
The number exceeds that of the year previous by 101. Reference to the report of this
Division will show the yearly increase in the number of samples forwarded to farmers,
which may be taken as an excellent sign of the growing appreciation of the informa-

' tion to be obtained through chemistry on matters relating to practical farming. In
order, however, to cope with these requests and at the same time carry on the special
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investigations which constitute the chief work of the Division, it is evident that very
shortly further laboratory assistance will be necessary.

Sanpres Received for Examination and Report, November 30, 1902, to December 1, 1903,

. N .M. —
£l g S E i
Q2] 5 Bl g8 w g
o . q N = ]
=~ I =} e [ 2 o Im '8 R
a2 |2|815 |22 E & a
Soils..................... 3| 8| 2|10 7| 2| 9f....|36] 18
Mucks, muds and marls . . 3[....[ 4| 4] 8] 8| 8|30 7
Manures and fertilizers. .. 4/ 1] 3/10( 528 1
orage plants and fodders . . 20....0 B113| 9| 4 381....] 86 16
ell waters,..... .......... ... 1(16{11[43| 3| ¢| 3| 27| 8
U,garnbeets ................... 8|13 6|13 |....|...| 8| 7155
18cellaneous, includ
TOSOCHOIARE ...y O 4| 9| 4365|837 6] 6| 3la3a| 15
TOtal. eevveee e 18 | 44 | 28 |452 | 61 | 24 | 47 | 25 (699 | o2
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the analytical work of the various researches has necessarily been performed by them,
and this work has, as I can bear testimony, been done skilfully and carefully. '
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of the division.
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THE CONSERVATION OF MOISTURE IN ORCHARD SOILS.*

In further investigating the factors that affect the soil’s moisture-content, we have
this year obtained comparative data during the early months of the season, from plots
in the Central Experimental Farm orchard (1) under cultivation during past and
present season, (2) in sod during past and present season, and (3) in sod 1902, but
ploughed carly in the present season, according to the following plan:—

Plot A—This plot was cultivated during the summer of 1902, as well as through-
out the present season. The cultivations during the period of examination this year
‘were made on May 12 and June 1.

(N.B.—This is Plot I of the second series, 1902, the moisture-content of which is
recorded in the report of the Chemical Division for that year, page 138-9.)

* The results of our previous work upon:this question, with reference particularly to the re-
lation of tillage, sod and cover crops to soil moisture-content, are to be found in the Report of
the ggeinical Division, Experimental Farms, 101 and - 1902.
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Plot B.—This plot adjoins A and was under sod, 3 years old, throughout the
season.

(N.B.—This is Plot 2 of the second series, 1902.)

Plot C adjoins B. In sod 1902. Sod ploughed under April 13, 1903; disc har-
rowed May 29, and cultivated June 3.

The very severe and exceptional drought that prevailed in the Ottawa district dur-
ing the spring and early summer months of this year, afforded an excellent opportunity
for prosecuting our research in this matter of the conservation of soil moisture. That
the rainfall for ¢he spring months of 1903 was very much below the average will be
seen from the following summary :

TorarL PRECIPITATION IN INCHES.

_ 1898. 1899, 1900. 1901. 1902, 1903.

4'96 615 4:04 3:62 196

165 555 236 2-92° 116

262 3-04 4-97 162 0-24

0°24 181 096 0.99 none.

Total ..oovvvviivnniinnnns 11-00 947 1655 12°33 915 335

The soil samples upon which the moisture determinations were made were taken,
a8 in previous years, to a depth of 14 inches and consequently the percentages and
amounts of water given in the following table are those present in the soils to that
depth.

CONSERVATION oF Soin MOISTURE.

»
Cornvatap 1902 PLot B In Sop 1902,
ULTIVATED AND y . N Son 1902 ; CurTI-
1903, IN Sop 1902 AND 1903. VATED 15’)03.
Date of Collection. —_
Pounds Pounds Pounds
Per cent, per acre. Per cent. per acre. Per cent. per acre.
1903. Tons., Lbs. Tons. Lbs. Tons. Lbs.

May 14th..oooooiiiniiinniann 12:03 | 261 1,218 582 | 107 982 1185 | 2567 337
wo23rd e 12°68 | 277 89 478 96 66 661 | 133 431
JuneBth % .. ... ..ot : 7°76 | 160 1,880 303 59 1,552 891 | 187 247

Daiscussion of Results—We cannot fail at first sight to be struck with the marked
character of these data, which, as might have been expected from the abnormal dryness
of the season, emphasize the value of cultivation and the earth mulch for the retention
of the soil’s moisture. They certainly present a lesson of the greatest significance and
importance to orchardists.

It should be borne in mind that the plots adjoin one another; that the
goil throughout the series is of a wuniform character (a light sandy loam); and
that the moisture-content after the autumn rain of the previous season, as determihed
in November, 1902, when the winter set in, was practically identical for them all.

May 14—Analysis shows that at this date the amount of moisture in the soil of
Plot A (12°03 per cent) was less than it was in the previous November by about 3 per
cent. Much of this loss undoubtedly might have been prevented by earlier cultivation,
the first harrowing and formation of the earth mulch being only two days before the
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collection of the sample for analysis, viz., May 12. Nevertheless, the soil was quite
damp, both to the touch and in appearance. So far as one could judge it appeared to
be amply supplied with moisture for the requirements of the orchard trees.

Plot B, which by that date was covered with a heavy growth of grass, green and
luxuriant, contained less than one-half of the moisture in A, viz., 5'32 per cent. This
means that somewhat more than 150 tons per acre, to a depth of 14 inches, had.been
lost from B by remaining in sod, lost by the growth of the grass and the caplll‘ar‘y
action that had been set up by allowing the soil to remain unstirred. The earth of this
plot wag already assuming a powdery condition.

Plot C.—The sod had been turned under one month previous to the date of collec-
tion, viz., April 13. Its moisture content was somewhat less than that of Plot A, but
the difference is comparatively insignificant. The results of this plot give satisfactory
evidence of the importance of turning under the previous cover crop at an ez}rly date
in districts likely to be visited by a spring or early summer drought. By this means
it is seen the moisture may in a very large measure be conserved. ‘

May 23—Between May 14 and 23 the rainfall was scarcely more than one-tenth
of an inch ("12). This probably was not sufficient at any time to thoroughly dampen
the surface of the soil, for the precipitation occurred on four days of the interval and
on N0 one of them exceeded more than a few hundredths of an inch. Practically speak-
ing, it evaporated as soon as it fell, without benefiting the soil.

Plot A—Now, in spite of this adverse condition, this soil, by reason of its muleh,
was able to hold its own ; .ndeed, its moisture at this date was some half a per cent
higher than it was nine days earlier. No doubt there had been loss by evaporation
from the soil, but the loss had been more than compensated for by water brought up
from the subsoil by capillary action.

Plot B.—On the other hand, this plot continued to lose, and now showed 11% tons
less moisture per acre than at the date of the preceding eollection.

Plot C.—The soil of this plot had dried out very considerably, losing almost half
its water. This was undoubtedly due to the fact that the turned over sod was not
immediately disc-harrowed and an earth mulch formed. The drying atmosphere and
winds freely permeated the heavy sod, abstracting its moisture. This points to the
necessity of immediately diseing and cultivating after the ploughing under a heavy
sod, in order that capillary action may bring up water from below, and that a muleh
may be formed that will prevent or retard its loss through evaporation. This plot was

_not dise-harrowed until May 29.

June 5—Between May 23 and June 5 a period of thirteen days, but three-one-
hundredths of an inch (-03) of rain fell. During the latter six days of this period
there was absolutely no precipitation. Under this condition we find the moisture-

- content of plots A and B considerably reduced. -

Plot A.—This soil now held but 7°76 per cent water. Probably if it had been culti-
vated again in this period (the previous cultivation Lad been on May 12) it would
have had a higher water eontent. As it was, the drying out process had affeeted the
soil for more than a foot. It still contained, however, over 160 tons to a depth of 14
inches.

Plot B.—The examination of this soil at this date showed it to be in the condition
of powder. It had no adhesiveness and had the appearance of a soil thoroughly dried
by exposure to air. Its percentage of moisture had been reduced to 3-03, having lost
48 tons per acre since the date of the first collection three weeks previous. The grass
was still alive, but showing very little vitality and no growth. The leaves of the or-
chard trees growing in the sod had begun to shrivel and fall. Tt was evident that
unless rain came very shortly these trees would succumb. It is important to note that
under these extreme climatic conditions the soil of Plot A possessed 100 tons more
water per acre in the surface 14 inches than that of Plot B, a very considerable amount,.

Plot € at this date contained 89 per cent water, an increase of practically 25

per cent over that it possessed on May 23. This, in my opinion, was owing to the disc
16—9% ’ ’
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harrowing it received on May 29, followed by cultivation. By these means not only
was surface evaporation largely arrested, but capillary action was set up which enabled
the surface soil to draw upon the water content of its underlying soil.

The drought this year has taught a very important lesson in orchard soil manage-
ment. It has emphasized what we gave experimental data for in 1902, viz., the very
exhaustive character of sod as regards soil moisture. It has furnished proof of the
immense value of cultivation in arresting the drying out of soils, and lastly the ne-
cessity not only of early ploughing under the cover crop in districts where drought is
likely to prevail, but also the desirability of further working the soil by disc harrow
and cultivator in order to again set up capillary action with the underlying soil, as
well as to create an earth mulch to prevent surface evaporation,

ORCHARD COVER CROPS.

HAIRY VETCH, SOJA BEAN, AND IIORSE BEAN,

Without entering into any lengthy discussion as to the various functions of a
cover crop and the many chemical and physical benefits it may confer upon an or-
chard soil, it may suffice for the present purpose to remind our readers briefly of one
ot two of the more important advantages of such crops in increasing the fertility of
the soil.

Apart, then, from the benefit to be derived from the conservation of moisture in
the summer, and the winter protection of the roots of the trees, it is sought by this
system of orchard treatment to enrich the soil, by the addition of vegetable matter and
nitrogen, by the conversion of mineral plant food of the soil into more available forms
and by the retention and storing up of the more soluble nitrates produced in the soil
during the summer months.* Many crops are used or have been suggested for these pur-
poses, but it is only the legumes which possess the ability (through the agency of cer-
tain bacteria residing in nodules on their roots) to add nitrogen to the soil—nitrogen
taken from that inexhaustible store, the atmosphere. Hence, it is that the legumes are
par excellence the most valuable of all cover crops.

The value of the clovers—red and mammoth—and of alfalfa, in this connection, has
already been demonstrated in several of our reports and bulletins—the first account of
which, in the reports of the Chemical Division, is to be found in that for 1896. Our
experiments in that year showed that in three months, from the middle of July to the
middle of October, large crops could be obtained from alfalfa and the clov-
ers, even when grown on a poor, sandy soil. Further, that these legumes contained in
their foliage and roots in the neighbourhood of 100 lbs. of nitrogen per acre, nitrogen
which we believe for the most part was obtained from the atmosphere. For the pur-
poses of comparison with the results of the present season from Hairy Vetch, Soja
Bean, and Horse Bean, we may insert in tabular form the data respecting these clovers
and alfalfa:—
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‘ Axavysis of Clovers and Alfalfa, 1898,

AMOUNT OF CERTAIN
COMPOSITION. ) Weight C%\;Es:gtéﬁrgrs
ollected, October . i & . .
Organic Per Acre. |Organic Nitro-
Water I\f[ftter. Ash. é Matter. | Ash. _gen.
Tons. Lbs.
M 3 ves..| 79°13] 17°05[ 3-82] 0620 6 1,310 2,269 508 82
ammoth Red, :::)I;;S. and .l.e a?.es ’:'7'57 19°41] 3-02] 0°662 3 1:2(30 1,409 219 48
Total. v venes ceees e R DO 10 570 3,678 727 130
Co ... 76°24) 18°84| 4°92| 0°718 4 1,779 1,842) 481 70
mmon"Red, it)%ntlss. a.nd l eaves . 42‘1)'22 25°61| 3:17) 0784 2 1,445 1,304F 172 47
Total.oooivvveinn vdenecd e 7 1,224 3,236 653 117
Crimson Clov , st d leaves..| 83-32| 13-91| 277 0°882| 11 234 2,003, 602 85
" over ls"o‘:g;s. an eves .1 8387 12°92! 3-21] 0°304 3 201 801} 199 19
Total..........ceuee... O P I S PO 14 435 2,804| 801 104
Alfalfa, stems and leaves ... ....... 7163 23-81 4-56| 0°671 6 1,192f 2,664 510 75
M TOOe..isitn e 64'74] 2047| 579 0657 b5 558 3120 613 61
Total..oovovvveenieeinnvnnndn conn e o 10 1,750 5,784] 1,123 136

EXPERIMENTS WITH COVER CROPS, 1903.

In the experiments conducted during the past season by the Horticulturist
with cover crops, the following modificativn was tested. Instead of sowing broadcast,
(as has been the custom) the crops under trial—Hairy Vetch, Soja Beans and Horse
Beans—were planted in rows 27 inches apart and the spaces between the rows kept
cultivated. This was done, as explained at length by the Horticulturist in his report,
to serve a dual purpose—the conservation of s5il moisture by means of a dry earth
mulch, and the production of a crop that might serve as a winter protection to {he
roots (by holding the snow) and for the enrichmen? of the soil.

The seed was sown on light, sandy soil in the farm orchard, June 18, and the
samples collected for estimation of crop per acre and analysis, on September 21. At
this latter date the Hairy Vetch formed g perfect mat or carpet 6 to 8 inches in thick-
ness, entirely covering the ground, but it had not flowered. The Soja Beans were prac-
tically 2 feet high, and well branched and possessing many pods. The Horse Beans
stood 83 feet high, having made a vigorous growth, and were well podded.

After the date of ‘céllection the weather contined open and mild for several weeks,
and no doubt if a further examination had been made in the middle of October larger
amounts per acre than those recorded would have been obtained.

- The roots in each instance were taken to’a depth of 9 inches.
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Anavysis of Hairy Vetch, Soja Bean and Horse Bean used as Cover Crops, 1903.

el
‘gz 8 o ] Amgnm OF CERTAIN
o9 OMPOSITION. Weight ONSTITUENTS
Sown June 18, 83 g g 0 PEp AckE.
Collected September 21. 238 o g" Crop Oreani N
g rganic & |Per Acre.Organic Nitro-
g 8.2 [Water Matter, | Asb: é | Matter, | Ash- gen.
ft. in, % |Tons. Lbs.| Lbs. | Lbs. | Lbs.
Hairy Vetch (Vicia villosa) stems
andleaves........oc.eeninn... 3 3 827 15°44] 1-78) 5411 189 36891 425 129
" " " roots .. l.. i ¥6°35 12:35] 1-30| -41] 2 345 536 66 18
J X771 SR [T PR SO I AN ....j14 240 4925 481 147
Soja Bean (Soja Hispida) stems T
andleaves. . ............. .... 1 10| 74'69] 23°13} 2-18| 57| 7 350 8319 813 82
" " nwo roots...f..e..... 80-12| 1892 96 ‘48 1 900 549 28 13
Total covevvivnean i dieiidoaiioniand v ... 8 1250 3868 341 95
Horse Bean (Faba vnlgaris, var.
equina) stems and leaves ... ..!3 6| 8404 14'89) 1-07| ‘43| 7 788 21931 156 63
" " w roots ...ieeea.. 86:72 12:47} -81) "30] 2 852 606 39 15
Total ..ovvvenvvvivanidveninnaienien o ...l 9 1583 2798 195 78

Hairy Vetck—This plant gave the heaviest crop of the three under trial. It also
furnished the largest amount of nitrogen. Considering the entire plant, we have, from
three months’ growth, in round numbers 24 tons (4,225 1bs.) of humus-forming material
per acre, containing almost 150 lbs. of nitrogen. In these data we have a strong endor-
sation of the very high opinion expressed by certain horticultural writers regarding
the fertilizing value of this plant.

Saja Bean.—Though not yielding as heavily as the foregoing, it is undoubtedly
8 useful orchard cover crop, since when sown in drills it allows of surface cultivation
for the conservation of moisture. Moreover, it should prove a good snow-holder, by
reason of its upright form of growth and stiff stems. Somewhat more than 1% tons
(8,868 1bs.) of humus-forming material per acre were obtained, containing almost 100
Ibs® of nitrogen.

Horse Bean.—Although at the time of collection this erop made the finest appear-
ance of the three, the analytical data place it last in fertilizing value. In total weight
of crop the figures show 93 tons, approximately, per acre, but owing chiefly to its high
percentage of water it contained less organic matter and nitrogen than the Soja Beans.
The difference in favour of the latter was approximately 1,000 lbs. of organic
matter and 20 1bs. of nitrogen, per acre. There is this, however, to be said in favour
of the Horse Bean, that its root system is more extensive than that of the Soja Bean
and the plant, being more succulent, would probably decay more quickly the ensuing
season. In humus-forming material the figures denote nearly 13 tons (2,798 1bs.) per
acre.

FODDERS AND FEEDING STUFES. .

BANNER OATS.

An important consideration in determining the relative feeding values of different
-varieties of oats lies in the proportion (by weight) of hull to kernel, for the
putritive properties of the former are very small compared with those of the latter.
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This subject has already been discussed by Dr. Wm. Saunders, the Director of the

Experimental Farms. It, therefore, only remains to say that it is proposed, as time

allows, to obtain chemical data both as to kernels and hulls, respecting all the more
commonly grown oats in (anada, and that a beginning has been made in this inquiry by
an examination of that widely known and highly estecmed variety—the Banner. This
has included not only a determination of the relative weight of hull and kernel, but
also their complete analysis, together with that of the whole grain, These oats were
of the crop of 1902, grown on the Central Experimental Farm.

Proportion of Kernels to Hulls.

Kernels.. .. .. oo oo o i i e e e e . HT92
Hulls.. .. .. .. o0 o i e e i e e ... 98408
10000

Anavysis of Banner Oats: Whole grain, Kernels and Hulls.

_ Moisture, | AT | gy, h;}c?:ms | Fibre. | Ash.
Oats, (whole grain)... ................ 12274 1122 482 | 688t 947 2:91
Kemnels.................. o i, 12:03 | 1451 624| 6315 1'03 214
Hulls .....oooeeei ] 1019 2:60 078 | 4963 31°63 517

The tremendous difference in feeding value between the kernel and the hull is very
well brought out by the foregoing data. In albuminoids, or flesh-formers, and in fat or
oil—the two most valuable constituents of a feed—the hull is seen to contain but
very small percentages compared with the kernel. Further, the hull is practically one-
third indigestible fibre, which in the kernel does not amount to two per cent. In fact,
oat hulls would appear to have a considerably lower feeding value than oat straw.

It has been shown by Dr. Wm. Saunders that considering any one variety of oats,
samples differing in weight do so by reason of the relative plumpness and heaviness of
the kernel; and not to any extent from variations in the weight of hull. Tt is, there-
fore, of moment not only to know the proportion of hull to kernel in the varieties upon
the market, but also to purchase the heaviest oats of the variety selectad—for this will
mean the heavier kernel. '

BRANS AND SHORTS.

These two by-products in the manufacture of flour are by far the most important
of all concentrated feeds used in the Dominion to-day. They are produced from Cana-
dian wheats in Canadian mills in large quantities. From their extensive use, from
their high nutritive value, as well as from the fact that they are materials rich in

~ nitrogen and ash constituents derived from Canadian soils—and which under careful
management are capable of being returned, in a large measure, to the soil—they are
materials well worthy of the consideration of our farmers and dairymen.

Bran.—As a milk-producer, bran possesses merits peculiarly its own; it has long
been recognized as standing in the very front rank for this purpose ; indeed, in the
opinion of many experienced dairymen it has no equal among meals and milling pro-
ducts for keeping up the milk flow.

e
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This, undoubtedly, is due, in part, to its composition, furnishing, as it does, in
large amounts and in excellent proport’ ns those constituents required in the elabora-
tion of milk ; in part, to its high digestibility by the cow, which is furthered by its
loose, light, bulky nature, permitting the digestive fluids to readily and easily act upon
it and the other foods with which it may be used. It, moreover, has a certain mild
mechanical action upon the digestive tract, and particularly in the intestines, that
serves to keep the animal from becoming constipated.

Bran consists of the three outer coats of the wheat kernel, together with the aleu-
rone layer immediately underlying them. These outer coats are very fibrous and con-
tain large percentages of phosphates and other mineral const1tuems, the aleurone
layer consists of cells exceedingly rich in protein. Fat also is present in fair amounts,
so that all the necessary materials for the production of milk are present. In the in-
ternal economy of the animal, a large proportion of these nutrients is digested and,
as has been demonstrated by many carefully conducted experiments, subsequently
through the blood is ‘ransformed into muscle and bone and milk. Its ¢ nutritive ratio,’
that is, the proportion of digestible protein to the digestible fat and carbo-hydrates,
is 1 : 3-68, which clearly demonstrates the value of this by-product for furnishing the
protein necessary to supplement that in the home-grown coarse fodders (usually char-
acterized by a low protein-content) in order to obtain a balanced ration.

The composition of the bran will vary somewhat according to the character of the
wheat (spring or winter) and of the milling, and of the relative freedom of the bran
from weed-seeds and other foreign matter. Spring wheat seems to yield a bran con-
taining slightly more protein than winter wheat.

Shorts and Middlings.—According to Snyder,* ‘wheat shorts consist of those
. outer portions of the wheat kernel which contain less fibre, protein and ash than the
parts which make up the bran. This product is practically the fine bran subjected to
more complete pulverisation and mixed with some low grade flour. It is more variable
in composition than bran, but for some purposes, as pig feeding, is more valuable. When
the wheat germ is added to the shorts the product is called middlings or shorts midd-
lings.’ Henry, in his work ¢ Feeds and Feeding,’ says: ¢ Shorts consist of re-ground
bran. Middlings contain the finer bran particles and more flour; often with this grade
there are incorporated the germs of the wheat grain,’ and further, he states, ¢ Middlings
and shorts are terms used interchangeably to some extent. It has become rather com-
mon of late to find shorts consisting simply of ground-over bran, almost fres from
floury particles.” It is evident from these statements that the distinction between bran
and shorts, which has been so marked in past times, is now becoming obliterated, and
this is borne out to some extent by the appearance and analytical data of the Canadian
samples we have examined this year, and which will shortly be discussed.

The introduction of the. ‘roller’ process of milling and the wonderful improvement
in bolting and sifting machinery now permits the miller to include practically all
beneath .the aleurone layer as flour—a most desirable result from his point of view.
The germ is usually mixed with the lower grade flours. This means, naturally, that
shorts or middlings as we have known them from the old stone mill will soon become
a feed of the past. TFrom the farmer’s standpoint, and particularly that of the pig
feeder, this is perhaps to be regretted, for as food for pigs shorts have always been most
highly esteemed, especially in conjunction with skim milk. As an offset to this loss of
mealy shorts, we have to recognize that the shorts of the future will be richer in protein
and mineral matter, and consequently of greater value for muscle making and the
development of the frame. Tt does not seem likely, however, that it will prove as desir-
able a feed for pigs and young stock generally.

Before presenting the results obtained recently on Canadian brans and shorts it
will be of interest, for the sake of comparison, to insert the average composition of

* The Chemistry of Plant and Animal Life (Snyder), p. 306.
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these feeds as obtained by American chemists. The following averages are taken from
tables in Henry’s ¢ Feeds and Feeding’ :—

Feed. S;\\Tmo'pfefs Water. Ash. Protein. { Fibre. h)gél:slz)t%-s. . Fat.

Bran, spring wheat ........ 10 105 54 16°1 80 B4'5 | - 46
v winter wheat ....... 7 12°3 59 16°0 31 537 40
Middlings................. 32 121 33 156 46 604 40
Shorts...........cceevnn.. 12 11°8 46 149 74 568 | 45

We may also insert certain data from Bulletin No. 160 of the New Jersey Experi-
ment Station (1902), which gives the results from the analyses of 91 samples of W'heac
bran, 49 of which were reported as of winter wheat, 34 of spring wheat, and 8 eltl.ler
mixed or not.designated. The composition of 20 samples of middlings are also in-
cluded :—

—_— : Protein. Fat. Fibre,
Bran, Winter.......ooovie veorverenronnnns e e 1596 | 463 7-51
W BDEINGe et e e 1697 | 627 881
MAAAUIES ..ot v e eeee e ot eeen e e e e e 15°21 385 234

The figures from this latter table bear out the contention that spring wheat bran
contains more protein than that of winter wheat, though the results from Henry lend
little support to that view. Middlings, it will be seen, are slightly lower in protein, fat,
fibre and ash constituents than bran, by both sets of results.

Canadian Brans.

To obtain information regarding the composition and relative feeding value of
Canadian brans and shorts, we have submitted to analysis a series of samples of these
feeds, kindly supplied by certain of the leading milling companies of the Dominion.
The tesults obtained from this investigation may now be considered.

Eight brans have been analysed, the samples in every case being received
direct from the mills. In appearance they were clean and bright, the flakes thin and
large, and with one or two exceptions particularly free from all mealiness. Several
contained a few hulls and occasionally whole grains of wheat or oats, and in three cases
a few weed seeds were noticed. They were all free from sweepings and dirt and would
undoubtedly be considered of first class quality. The exact character of the wheat
from which these brans were prepared could not in the majority of cases be learnt, but
we may presume that spring wheat only was used in the Manitoban and Keewatin mills,
and also that a large proportion of the wheat of the Ontario mills was of that nature.

Moisture.—This constituent is seen to vary from 9773 per cent to 1237 per ceit—
the average from all the samples being 11°07 per cent, a figure somewhat lower than the
American average, and pointing, other things being equal, to the higher feeding value
of our brans.
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It will be observed that in the maJonty of instances the drier brans are from mills
in Manitoba. Only two of the series contain more than 12 per cent water, and these
are from Ontario mills. The drier atmosphere of the North-west and the larger propor-

tion of spring wheat used in milling there dre, we suppose, the factors that have led to
this low water-content.

Protein—This nutrient, the most important of all, varies from 13'25 per cent to
15°31 per cent, the average being 14'52 per cent. Makmg a comparison with the aver-
age for protein in American brans, our figure is seen to be somewhat the lower.
Whether this is due in part to differences in structure of the wheat, e.g., greater thick-
ness of the outer fibrous coats, or a thinner aleurone layer in Canadian spring wheat,
or whether it is due to some recent improvement or alteration in the milling machinery
affecting the proportion of the various products, we are at present unable to say, but
this we hope at some future time to investigate.

Fat—Certain differences apparently exist between the various samples as regards
fat content, these differences for the most part, however, are not of any great magni-
tude. The general average for the fat is practically the mean of the figures quoted by
Henry for American brans, though somewhat lower than the results from New Jersey.

Carbo-hydrates—The nitrogen-free extract (chiefly starch) is seen to be very
fairly uniform throughout the series and to give an average practically identical with
that quoted from American sources.

Fibre—Here we find a slight increase over the percentage given by American
chemists. If on further work brans from Canadian spring wheats in general show this
higher fibre content it will be of interest to ascertain the cause. If one or other of the
theories already advanced when discussing the protein content be found correct, we
shall at the same time receive an explanation for this increased percentage of fibre.

Ash.—The average percentage of ash obtained agrees very closely with that given
for pure brans. An inspection of the data shows that all the samples were frec from
mill sweepings, dirt, sand, &ec.

Analysis of Brans—1903.

Name of Milling Firm. Address. IVt{lC;.l;- Protein.| Fat. hggi}gs Fibre. Ash..
‘ % % % % % %

Ogilvie Flour Mills ... ... Winnipeg, Man ......[ 9731 14'00 4551 5518 | 10°74 5:80
A é::’a}?xdcrogcrLaw Co...... Brandon, Man. . .| 10°67 | 15°19 519 1 5383 9:80 542
Lake of the Woods ........ Portage la Prairie, Man| 989} 14-8I 468 | 5376 10°63 624
........ Keewatin, Ont. .. ....| 10°83 ) 14°56 360 ] 54°56 | 10-93 552

Goldie Mlllm Co..covntu. Galt, Ont..... ...... 12°70 | 13-25 3781 b4'61 9:66 | 600
Tilsonbur lllmg Co...... Txlsonburg, Ont ...... 11'81 | 1419 417 | b4°4b 9:70 568
Kingston %\lelmg Co..... ngston Ont.... ... 1065 | 1531 4-87 1 5296 | 10-35 586
Winchester Roller Mills....[Winchester, Ont.. .... 1237 | 14°84 412 | 5420 9-28 519
Average ........ 1107 | 1452 | 437| 5419 10°14| 571

Canadian Shorts.

The analytical results of nine samples of shorts are presented. In eight
of the nine cases they were received from the mills forwarding the brans. They were all
labelled ¢ shorts,” the term middlings not being used either in their description or de-
signation.

Though the samples differed somewhat as regards fineness and, to some extent,
as to mealiness, we may safely state that they all resembled fine bran rather than the
floury, mealy shorts of the old stone mills.



REPORT OF THH CHEMIST ’ 139
SESSIONAL PAPER No. 16

- Protein—The percentage of protein is seen to be considerably higher than in the
case of the brans. This we presume may be due to more of the aleurone layer and less
of the outer fibrous coat entering into the composition than in the case of the brans.
This increase in protein-content amounts to practically 1'5 per cent. With the ex-
ception of one sample, they are all over 15 per cent protein, ranging from 15°15 per
cent to 17 per cent, the average being 15°93 per cent.

Fat—In this constituent also the shorts give kigher figures than the brans, the
average for the former being 5-24 per cent and for the latter 4-37 per cent. In the
comparatively high fat-content we have confirmatory evidence that these shorts are
more clogely related to bran than to the old stone mill shorts.

Carbo-hydrates—Considering the average, there is about 5 per cent more qarbo-
lLiydrates (starch) in the shorts than in the bran. This points to a difference in’their
structural composition, and clearly indicates that we cannot conclude that the shorts
are merely finely ground bran. This extra starch makes the shorts more mealy than
the bran, and consequently better suited for certain classes of farm stock, as already
bointed out in our general remarks on shorts and middlings.

Fibre and Ash—In both of these constituents the shorts show much lower per-
centages than the brans. The fibre of the shorts is about one-half and the ash is ap-
proximately two-thirds, of that in the bran. Since it is the outer coats of the wheat
kernel that have a high fibre-content and are particularly rich in ash, it is obvious that
these shorts are not to be considered as entirely made up of finely ground bran.

ANALysis of Shorts, 1903.

Name of Milling Firm. Address, Mols- | Protein.| Fa. h%iﬁé’.;s Fibre. | Ash.
R AERANARER

Ogi;ilvie Flour Mills ........ Winnipeg, Man....... 8881 15°62 483 | 5907 751 409
Alexander & Law Co ..... Brandon, Man........ 983 | 17°00 623 | 59:12 4°43 339
Lake of the Woods ........ Portage la Prairie, Man| 954 | 16°03 597 | 59°16 541 890
W eeeaian Keewatin, Ont........ 10°58 | 16°28 550 | 57:40 661 8-96

Goldie Milling Co......... Galt, Ont...... PN 12°34 | 1462 454 | 5876 574 4°00
Tilsonbur, Mlllins’éCo. ....|Tilsonburg, Ont....... 11°60} 16'76 661} b786 477 372
Kingston %\Iilling o.... |Kingston, Ont........| 10°81 | 1641 688 | 60°07 3-82 3-51
‘Winchester Roller Mills,...|Winchester, Ont......[ 12°13 | 1616 3:98 | 60'50 4°80 3-44
Woodstock Roller Mills. ... Woodstock, N. B. .... 758 | 16°56 509§ 6456 411 3:10
Average........ 10°34 | 15°93 524 | 59°58 523 368

Concluding this comparison of Canadian brans and shorts, we may state that the
analytical data of this investigation clearly indicate the higher feeding value of the
shorts. Their larger percentages of protein, of fat, and of carbo-hydrates and their
.lower fibre content, all point in the same direction, and furnish most conclusive and
satisfactory proof of their superiority.

MOLASSINE MEAL.

This feeding stuff, imported from England, is prepared from crude molasses and
peat or moss—the latter constituent acting simply as an absorbent and not adding in
any way to the nutritive value of the compound, though counteracting, it is claimed,
the tendency to ¢ looseness’ frequently induced when molasses alone is fed.

As received at the farm, this ‘meal’ was in the form of a loosely held together
mass, brownish black, with all the appeardnce of an agglutinated peat. It was some-
what moist and slightly sticky, but readily broken into granules on handling.

e
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Its analysis furnished the following data :—

Moisture.. .. .. ... .. ee.w (1174
Water soluble extract.. .. .. ... .. ............ ..... 5988
R ce.. 892

In the water soluble extract :—

Canesugar.. .. ... L L ce.s 45°87
Glucose.. .. .. vv v it v e ve e .. 540
Nitrogenous organic matter.. .. .. ..... .. .. e 513
Ash (chiefly potash salts).. .. .. .. . 3 1

On comparing these results with those from an analysis made in England, we find

a considerable difference in moisture-content, the present sample containing some 8 per
cent less water, which necessarily means a higher value for the meal, This drying out
may merely be accidental and due to the exposure of the sample to the drier air of this
| country. We presume it would not occur to such an extent when the feed is imported in
! bulk.
” The constituent of importance in such compounds is sugar, which in the animal
i cconomy has a very high value as a source of energy and heat, and in the formation of
fat. Its ready solubility, and the ease with which it is digested and assimilated, place
sugar before all other carbo-hydrates, starch, gum, &e., for these purposes.

Molasses, and more particularly molasses feeds, of various kinds, have been used
for some time in Europe in the feeding of horses, cattle and swine, and when
judiciously employed and in conjunction with a sufficiency of nitrogenous matter, have
: given excellent regults.* Apart from their direct food value, they are stated to act
beneficially in increasing the appetite, stimulating the digestion, and keeping the ani-
mal in a thrifty condition.

Though containing a certain amount of nitrogenous material, molassine meal does
not in itself possess a sufficiency of protein for the animal’s requirements. Hence, it
can only serve as a part of the ration, and is most economically employed as a sub-
stitute for say one-third to one-balf of the usual grain feed.

The sample of molassine meal here reported upon- was received from Messrs.
Grassett & Reid, Toronto.

IMPROVED MOLASSES CATTLE FOOD.

This newly introduced feeding stuff is made by the Dresden Sugar Company, |
Limited, Dresden, Ont., and constitiites what may be termed a by-product in the manu- 5
facture of sugar from beets. It is prepared from two residues in the process—the
exhausted beet pulp and waste molasses. These, by the aid of suitable machinery to
accomplish the necessary pressing, drying and mixing are greatly concentrated and
converted into a palatable fodder. As placed upon the market, it has the appearance of
dry pulp, chips or flakes, quite loose and without any stickiness so noticeable in other
feeding stuffs into which molasses has entered as a component. We have analysed
several samples of this feed, together with a sample of the untreated dried beet pulp,
and append our results. The particulars are as follows:—

No. 1.—Dried beet pulp (collected at the factory by Dr. Saunders).
No. 2.—Improved Molasses Cattle Food (collected at the factory by Dr. Saunders).

No. 3.—Improved Molasses Cattle Food, taken from a 75-1b. bag sent to the Experi-
mental farm. '

L] -
* A-short article on this subject, including an analysis of molasses, is given in the Report of
the Chemical Division, Experimental Farms, 1898.
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. No. 4—Improved Molasses Cattle Food, taken from one bag of 100 Ibs. in a con-
signment of 4 tons sent to the Experimental farm for a feeding trial. :

No. 5—Taken after mixing 20 bags of above mentioned consignment.

AxaLysis of Dried Pulp and Molasses Cattle Food from Dresden Sugar Company,
' Limited, Dresden, Ont. '

— No. 1. No. 2. No. 3. No. 4. No. 6.
% % % % %

MOIBEUTE. o voeivvtvr veee e aeeeeeeaeieaaas 7:61 459 431 3:99 436
L L P 762 875 837 8:03 828
Fab, .o i s TR ‘40 ‘16 -09 ‘10 74
Carbo-hydrates. .. .oooor cvrnrreann e 59-49 65°44 66°07 64-38 64°61
Fibre................ e e e 20°85 14-42 15°52 18-73 16°36
Ashi.i i e 403 664 564 477 565

100700 | 106-00 | 100 00 | 100°00 100°00
A%l‘lgous extract, dried at 105° C 9'58 35 11 24'90 12-58 22'17
Ash in aqueous extract...... 1-02 3-80 265 131 197
Cane sugar. .............. 692 2585 17°06 9-19 13-51
Glucose (reducing sugar)... .. : 1 o8 111 378 063 2-05
Non-al}_)uzpmoid nitrogenous substances. . B PO 256 2°99 031 "84
Albuminoids............0vue 0. BN 7°62 6:19 538 7°72 7'44

Dried Pulp~—This is the first product in the manufacture of the ‘Improved
Molasses Cattle Food” It is stated that 100 Ibs. of the freshly exhausted beet pulp
¥yield approximately 5 lbs. of the ‘Dried Pulp.’ This agrees very well with our ana-
Iysis of the fresh pulp made some years ago, which was as follows:—

Analysis of Fresh Pulp.

Water. s vt cr ee ee e ek e e e e e e e ee e .. 9572
Crude protein. ..

Carbohydrates.. .. vv oo ot vr ie i e e ee e e s o 2036
P O A |
FIBIE. . vvr or eeen e e e e e e e e ae .. 1028

Roughly speaking, therefore, we may say that the dried pulp has, weight for
weight, 20 times the feeding value of that of the fresh pulp. Notwithstanding this
great concentration, dried pulp, by reason of its low protein and fat and its high fibre
is not in the same class as the various meals and concentrated feed stuffs. It israther
to be considered with those generally known as coarse fodders—from many of which
it, however, differs in being much more digestible and palatable. We may safély assert
from g consideration of its composition, its digestibility and palatability, that ¢ dried
pulp’ has a distinet feeding value and would constitute a wholesome addition to the
ration when roots or ensilage are scarce.

Improved Molasses Cattle Food—From the practical feeding standpoint this
differs from ¢ Dried Pulp, simply in containing more sugar, derived from the added
molasses. This undoubtedly greatly enhances the feeding value, since sugar is readily

-
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assimilable and performs most important functions in the body in the production of
heat and the formaticn of fat.

From the four samples so far anlysed it would not seem that uniformity in com-
position has yet been obtained. This is most probably due to the fact that the process
of manufacture is new and not as yet thoroughly worked out in all its details for the

. best results, that is, as far as obtaining uniformity of product is concerned. The dif-
ferences referred to lie chiefly in the sugar-content ; in other words, in the proportion
of molasses that had been dried with the pulp. This will clearly be seen by a reference
to the table of data. The solid matter dissolved out of the feed by cold water (aqueous
extract dried at 105° C) is seen to vary from 85:11 per cent to 12-58 per cent; con-
taining from 25 -85 per cent to 919 per cent cane sugar. The extracted matter in the
dried pulp is fairly constant at about 9°5 per cent, containing nearly 7 per cent cane

sugar. The differences here noted in the Improved Molasses Cattle Food must there-

fore be due to the varying amounts of molasses with which the pulp has been dried.
This is further supported by the data for the ash in the extract and those for the non-
albuminoid nitrogenous substances—the latter being practically absent in the dried
pulp. We have dwelt upon these differences because, as stated in the preceding chapter,
the sugar content is the real measure of the feeding, and we might add the fattening,
value of these preparations. It has already been remarked that in addition to its
function as a heat-producer, sugar is an excellent fattener. It would seem that pro-
vided the animal has a sufficiency of nitrogenous material for its requirements, the
addition of sugar to the ration greatly enhances the latter’s fattening properties.

The crude protein is slightly higher in the Improved Molasses Cattle Food than in
the Dried Pulp, but by theTurther differentiation of this into the albuminoids or true
{lesh-formers and the non-albuminoid nitrogenous substances (nutrients of much jower
feeding value) it will e seen that the percentage of the former is reaily greater in the
Dried Pulp. The nitrogenous substances in molasses are practically allrof the non-
albuminoid nature, and consequently the addition of molasses to the pulp lessens the
proportion ot the irue albuminoids present in the finished product.

The percentage of moisture in this food is exceedingly low—in fact, considerably
lower than that of other feeding stuffs ordinarily upon the market. This, of course,
means » larger percentage of dry matter. This dryness enhances its nutritive qualities
and keeping properties besides facilitating convenience in using.

Its proportion of fibre—the nutrient of least value in a fodder—is somewhat lower
than that of the Dried Pulp. This is occasioned by the addition of molasses, which
contains no fibre. The larger the proportion of molasses contained in this food, the
more sugar—which is the element of value—and the less fibre will it possess.

As the manurial value of a fodder is a matter of some moment, it should be
pointed out that the mineral matter of molasses consists chiefly of potash—an import-
ant element of plant food. This will appear largely in the urine, and consequently
sufficient litter should be used to absorb all the liquid manure if this potash is to be
saved for crop use.

COTTON SEED MEAL.

We had occasion last year to call the attention of our readers to the fact that an
inferior brand of this valuable feeding stuff had appeared on the Canadian market
(see page 148, report of the Experimental Farms, 1902). From samples received during
the past year, it is evident that this low grade meal is still being sold in the Maritime

provinces and at prices very little below those of the genuine article. It may be dis-

tinguished by those accustomed to handling cotton seed meal, as darker in colour and
coarser than good quality meal. Such a sample was received from Mr. H. H. Bart-
lett, St. Andrews, N.B., and stated to have been purchased in St. Andrews from an
agent of the Florida C'otton 0il Company, Jacksonville, Fla. This, it will be remem-
bered, is the firm from which the inferior brand analysed and reported upon last year
was obtained :—
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Analysis.
Moisture «..... oo ous s oo 1011
Protein (albuminoids).... ... ....... .......... ... 2381
Fatoooon oo 5-98

That this meal is very much inferior to genuine cotton seed meal will be obvious
when it is stated that the latter contains in the neighbourhood of 42 per cent protein
and 13 per cent fat. .

Two samples were received from Mr. Thos. B. Smith, Truro, N.8., and also sub-
mitted to analysis. They were taken from the one consignment (2,000 1bs.), but dif-
fered from one another considerably in depth of colour. The meal was labelled:

¢ Canary > Brand Cotton Seed Meal, manufactured for R. W. Biggs & Co., Memphis,
enn,

Analysis.
No. 1 No. 2
Light coloured. Dark coloured.
Moisture «.uvos vviiii e ceeee. 8071 6-74
Protein.... .... ... . 43-06 39-43
L DR i I 74 810

- No. 1 meal, though somewhat below the standard in fat, is evidently genuine, but

such is not the case with No. 2. Though not as seriously adulterated as the Florida

otton Oil Company’s meal, this is seen to be decidedly inferior, both as to protein and
fat, and consequently should not be sold at the same price as No. 1 meal.

. The consumption of concentrated feed stuffs steadily increases year by year, and
will continue to do so. Their price, in the majority of instances, is high compared
with other fodders, and for this reason alone it is of paramount importance that there
should be no falling off in their feeding value. Many of these feeds are by-products,
4nd consequently variable in their composition or at least capable of being mixed with.
inferior materials, As instances, we may cite oat feeds, from oat meal manufacture;
gluten feeds, from the starch factory; and cotton seed meal. Analyses of these in the

arm laboratories have frequently shown that the selling price does not agree with
their nutritive valye, Further, it is often difficult, or indeed impossible, for a farmer’
to judge of the value of such feeds by mere inspection; an analysis is absolutely neces-
Sary to learn their percentages of protein and fat, the two constituents of greatest im-
bortance from the feeding standpoint.

For these reasons, the writer is of the opinion that such by-products should be-
sold under g guarantee and -that there should be an official examination and analysis of
jthem, similar to that in vogue for fertilizers. If it is necessary to protect the farmer
10 connection with the purchase of plant food, it seems cqually essential that there
hould be g like protection in the purchase of animal food. During the past few years
many of the states of the American Union have passed laws compelling the manufac-
turer or vendor of such- feeds to attach to every consignment a tag on which is printed
the guaranteed analysis, showing the percentages of protein and fat the feed contains.

.t appears that the time is about at hand when we shall require that the same informa-
tion and protection should be given to Canadian farmers.

- » THE RELATIVE VALUE OF ROOTS.

For several years past we have examined the principal field roots, with the object
O ascertaining how far their nutritive value may vary from season to season, as well
a8 to obtain data which would enable us to judge of their relative feeding properties.
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The chief varieties of mangels analysed were: Gate Post, Giant Yellow Globe, Giant
Sugar Feeding, Half Long Sugar Rosy, and Half Long Sugar White. Of carrots, the
varieties were: Short White and Half Long White. Of sugar beets: Danish Im-
-proved. Of turnips: Skirvings. Of Swedes: Selected Purple Top.

AxavLysis of Roots, C. E.F., Ottawa, 1903.

s Average
i 1 Dry Sugar in .

Variety. Water. 7 weight of

Matter, Juice. one oo,
% % % 1bs.  ozs.

Mangel—Half-long Sugar Rosy. .... eeoo| 87755 12°45 961 2 8
Half-long Sugar Whte.... :Sugar mangels. ....| 8654 13°46 9°82 a1 13

Giant Sugar Feeding. ..{ 8526 1474 1040 2 8

Giant Yellow Globe....... .. ......... .. 89-11 10°89 6°17 3 13

Gate Post.......... 87-07 12:93 7:38 3 3
Carvots—Improved Short White. , 89-60 10°40 477 1 10
. Half-long White..... 90-17 9-83 2-52 1 15
Turnips—Skirvings e e .. 89-03 10-97 278 2 9
Selected Purple Top......... . ceeie...| 88799 11-01 277 6 6

The results are, on the whole, very satisfactory, showing that notwithstanding the
abnormal character of the season most of the varieties are very little behind their aver-
age in dry matter and sugar.

The so-called sugar mangels again maintain their superiority, the richest of them,
as in 1902, being the ‘ Giant Sugar Feeding ’ mangel, but the varieties, ¢ Half Long
Sugar Rosy’ and ‘Half Long Sugar White,” follow very closely. They are all evi-
dently roots of a high feeding value.

The following results, as regards dry matter and sugar of the mangels ¢ Gate Post’
and ¢ Giant Yellow Globe,” during the past four years, will prove interesting. They
show that despite changes due to season, &c., the relative position of these two well
known roots has been maintained throughout.

Dry Matter and Sugar in Mangels.

1900. 1901. 1902, 1903.
Sl;gar Dry Sugar Dr Sglxgar Dry Sx;gar
Matter. Juice. Matter.| p.c.. Matter. Juice. Matter. Juice
% % % % % % % %
GatePost.... ....o..cov ceeninnn 11'14 615 9-41 415} 13°90 939 | 12:93 7°38
Giant Yellow Globe............. 8-19 2°64 9-10. 408 | 1024 524 | 10°89 6°17

We have not the same continuous series of results for the carrots and turnips exam-
ined, and shall not, therefore. at the present time undertake any discussion of the feed-

_ ing values of the different varieties.

SUGAR BEETS.

The principal varieties of sugar beets grown on the several Experimental Farms
have, as in past years, been examined. The results will be found in" the subjoined
table; the particulars of growth are also presented in tabular form.
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SucAr BEETS grown on the Dominion Experimental Farms, 1903.

Percentage { Percentage I . Average
. . of of oefficient weizht of
Variety. 'Loca.hty. Sugar in Solids in Pugift oﬁe
Juice, Juice. Yo Root.
‘ Lbs. . Oz.
Vilmorin’s Improved. ... .. «...|Nappan, N. S....... 16°29 19-55 833 0 14
" W eererenenn Ottawa, Ont........ 15°61 1690 923 | 1 8
" W eeereaeeen Brandon, Man... .. 11°36 1541 737 1 4
" N v Indian Head, N.W.T|  15'52 1827 849 | 1 3
W e Agassiz, B. C.. .... 17°47 2108 828 |1 15
Klein Wanzleben .. ......... Nappan, N. S....... 14°23 1880 757 1 1
" W ereeennen ..../Ottawa, Ont... .... 1512 17°38 869 1 9
" M eeieeenns .+...Indian Head, N W.T 16°19 20°80 778 1 1
" W eee-vesnsaa...tAgassiz, B. C....... 17-34 21'06 82'3 2 3
French “Very Rich”.... ,....|Nappan, N. 8. ..... . 1546 1900 81'3 0 15
" " W eeeaiennes Indian Head,N.W.T 16°90 20°60 820 0 15
D“ . " TN ggassiz, B.C...... 17°53 2200 79°6 2 . 4
anish Improved... ........... appan, N. S....... 11°65 15-58 747 1 1
" " Ottawa, Ont........ 13°49 15°74 857 1 6
" " Indian Head, N.-W.T 11-24 14°56 771 1 8
1t " Agassiz, B. C....... 1142 15°94 716 2 3
Red Top Sugar Nappan, N. S....... 12:37 16°80 736 |1 2
L " Ottawa, Ont........ 11°02 1332 82'7 1 . 8
woon u Indian Head, N.'W.T 11°43 14-40 79'3 1 7
o 1 -|Agassiz, B. O....... 814 13767 595 | 3 12
proved Imperial ..{Nappan, N. S...... 10°47 17°69 59-1 1 1
" ..[Ottawa, Ont........ 12°19 1433 85'0 1 12
" Indian Head, N.W.T 13°60 1697 801 1 9
Dag), y 'Agassiz, B. O....... 10°33 14°87 696 | 4 7
ith Red Top. .. Nappan, N. S....... 11-48 1577 72'7 1 4
" L] Ottawa, Ont........ 1163 14-12 82'3 1 9
. " Indian HeadéN.W.T il:g }ggi’ ’ 'ggi % 2
oM W iiiieee......]Agassiz, B. C....... 0 ' :
Royal Giant....... .00 000 ..ﬁgppan, N.S....... 9-43 1440 654 1 12
" L vvve.a|Ottawa, Ont........ 11-03 12:95 851 1 8
N" M i ity evereeae Agassiz, B. C....... 11°04 15°91 698 3 3
ame unknown, seed from M. .
N, Bell................ ...|Indian Head,N.W.T 17°45 21°40 81°6 1 3

] Nore—Tt should be observed that of all the varieties here reported upon the Vilmorin’s Improved
ein Wanzleben and the French Very Rich” are those only commonly employed for sugar extraction.

Sucar Beers grown on the Experimental Farms, 1903—Particulars of Growth.
‘:‘Q‘\

Daite. Distance between
Locality. — —_ Remarks
. . | Plants
Sowing. | Pulling.| Rows. |, 'p o
\‘* —
Exb?erimenta[ Farin— Ft. In| In.
appan, N.S......... May 15.]Oct. 22.| 2°0 12 Light clay loam ; manured fall 1902.
Ottawa, Ont......... [ ...... BN PN P v+ve.2..|Moderately heavyloaminexcellentcondition.
randon,'Man. . ...... June 1./Sep. 21.| 3 0 9 |Black vegetable loam; manured two yeers
: ago.
Tndian Head, NW.T.. May 26.{Oct. 9./ 2 6 10 |Clay loam ; 15 loads of rotted manure to the
acre,
Agassiz, B.O.......... w 70 0n 24 26 9 |Sandy loam ; clover stubble ploughed in fall
of %02. :
——— = o

Y

Nova Scotia, Nappan.—The first four mentioned beets in the ‘table—Vilmorin’s
1'mproved, Klein Wanzleben, French ‘Very Rich’ (Trés Riche) and Danish Improved—
. 18—10




148 : * EXPERIMENTAL FARMS
' ' 3-4 EDWARD Vi, A. 1904

practically comprise the varieties now grown for factory purposes. Their sugar-
content and purity this year do not differ widely on the whole from those reported for
this locality in 1802, though certain individual variations are to be observed. Thus,"
the average percentage of sugar, as calculated from the four varieties, is 1444 for 1902
and 14°41 for 1903.

Ontario, Ottawa.~—The exceptional, and in many respects unfavourable, season
experienzed here this year—a protracted drought in the spring and early months fol-
lowed by a somewhat excessive rainfall at the time when the beets were maturing and
storing up sugar—has materially influenced both the sugar-content and the purity of
the beets. In nearly every instance, this season’s results are lower than those of last
year. Averaging the results from Vilmorin’s Improved, Klein Wanzleben and Danish
Improved, we obtain the following results:—

1902—Percentage of sugar in juice.. «v oo vo vu vv o0 .o .. 16700
Co-efficient of purity.. .. vo vo v ve voven wd ve ve o 910

1903—Percentage of SUZAT in JUICE v vt oo vv en oo ve o0 .. 14774
Co-efficient of purity.. .. .o v vt vt ve vv oo vv vn .. 883

Manitoba, Brandon.—Only cne variety was examined from this distriet—Vil-
morin’s Tmproved. The results are exceedingly low for this excellent beet, indicating
that conditions were unfavourable for a root suitable for factory purposes.

North-west Territories, Indian Head.—The results from this farm show a decided
improvement over those obtained last year. Thus, we find the average sugar content
in the four varieties first on the list was 1397 per cent in 1902, whereas, this season
it i3 14:96 per cent. It is of interest to note that a variety, the seed of which was sent
by Mr. C. N. Bell, but the name of which is unknown, was found to contain 1745 per
cent of sugar.

British Columbia, Agassiz.—In spite of the fact that most of the roots were much
larger than is recommended for factory purposes, the varieties, Vilmorin’s Improved,
Klein Wanzleben, French Very Rich, and Danish Improved, had a most satisfactory
sugar content. The average of the three first mentioned is 17:45 per cent, and the
average of the first four (including Danish Improved, the roots of which were alto-
gether too heavy) is 15:94 per cent. :

Southern Alberta, Raymond.—A sample of Klein Wanzleben, forwarded by the
Xnight Sugar Company, who have established a factory at this place (in operation for
the first time this autumn) gave the following results:—

Percentage of sugar in juice.... ... G reeeeaeeee cee oe .. 20040
Co-efficient of purity.. .. .. ..« vt vl vt vt it e o .. .. 809
Average weight of oneroot.. .. .. .. .. .. .. ........11b 8 oz

As the sample is stated to be representative of a field of 30 acres, we must con-
clude that the crop will prove highly satisfactory for sugar extraction;

The following particulars have been forwarded by the Knight Sugar Company:
¢ Yariety of beet, Klein Wanzleben, sown May 28, pulled October 31. Distance between
rows, 20 inches; distance between plants in row, 10 inches. Clay loam. No manure,
no irrigation. Sod broken up in the autumn of 1901; disced and reploughed in autumn
of 1902, preparatory for spring planting. This field of 80 acres yields 12 tons per acre.

Northern Alberta, Strathcona and vicinity—In the following table are given the
data from the examination of 5 samples received from the Seeretary of the Board of
Trade, Strathcona:—
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AxaLysis oF sucAR BEETS—Northern Alberta.

!

s Percent-| Percent- . i (Average

2 . . “ageof | age of Coefficient weight
g Locality. Variety. Marks. | gy gar | S cg;l ids. Pu(;fi . o ge
é inJuice. hn Juice. Y- | Root.

Lbs..0z,
LStrathcona . ........ Danish Improved J. B, 9371 12971 7224 | 1 6
2 W e " " W.F..)| 1084| 13'55| 8000 | 1 &
3|Robert Hill.......... " " M. R...| 675| 10°72] 6296 | 210
4 o, UV " " w. M.l o73| i1356) 7175 | 1 6
6iEllerslie . ............ K. Wanzleben....... ..... J. G...| 1174 1492 7868 |..13
6lClover Bar...... .... M eeeeneenanan G.A.C...] 1437 | 19°91] 7217 |.. 15
7|Rabbit Hill.......... ‘Wanzleben and Danish Tmp.| J.J.S...| 1437} 1997 72:00 13
8Clearwater. ... ... .. K. Wanzleben.............. W. L..... 1438 | 1965 7228 | 11

Nos. 1-5.—These results are not indicative of good factory beets; indeed, they are
much too low to allow of profitable sugar extraction. In one instance (No. 3) the
T00ts were too large, but even allowing for this, it is evident that the unfavourable
season, heavy rains and low temperatures prevailing in the late summer months when
the beet matures, had a disastrous effect upon the sugar content. Last year (1902) 4
samples of Klein Wanzleben from the same locality were tested and gave data of a
much more satisfactory character.

. Nos. 6, 7 and 8—These three samples are practically identical, the differences
eing insignificant. Though not exceeding in sugar content a moderate average, they
are decidedly superior to samples Nos. 1 to 5, which had been received and tested some
three weeks earlier. ’

Svucar Brers—Northern Alberta, Strathcona and Vicinity.

DistaNcE -
Darzs. BETWEEN.
] Name. Tocality. Variety. 2 Remarks,
.§ ocality . ?30 § ; é
=
. A | & | &«
—————— —
%J’ as. Fisher .. ... Strathcona. .|Danish Imp. ..|June 6..|0ct.15..| 18 7 iSoil rather poor. .
m. Fitzpatrick " .. n N w 8. 16 9 Bla,ggd clay - loam, fairly
good.
8M. Reynolds. . .. Robert Hill, o Low 2000 130 18 8 Hﬁavg black loam, new.
’ and.
4Wm, Mageo. ... " .. " ] o 5.l 1000 22 7 |Heavy clay loam, lying
ow.
gé Govenlock. ..|Ellerslie ... .|K. Wanzleben.|May28..| v 10..1 16 9 |Heavy black loam.
70y JA Coff...... Clover Bar.. " LAJumed | v 14|l Black loam.
8w’ Scribner. . .|Rabbit Hill.|Danish Imp...] w 6.0 n 20..0......]0ee. . e
- Loughridge . [Clear Water,|K, Wanzleben.[May29... v 19..0......0 .. .. Rich black loam.

-

Wallaceburg Sugar Company, Eimited, Wallaceburg, Onf.—A sample of beets
".Klem Wanzleben) forwarded from the factory of the Wallaceburg Sugar Co., Lim-
lted, afforded the following data :—

Percentage of sugar in juice.. .. .. .o vt te oe e ve ... 15761
Percentage of solids in juice.. .. .. «v vt s v o e ow .. 19726
Co-efficient of puritye. -« vo ov oo co v ve ve on sueee ov .o 8105

Average weight of one root.. «. -« vo vt et oo .0 .. 2 1bs. B o0z N
16—103 .
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As to richness in sugar and purity, these beets are of excellent quality, and this in
spite of their weight being somewhat above that usually recognized as best for factory
purposes. :

Prince Edward Island, Charlottetown.—Two samples of sugar beets grown on ths
provincial farm near Charlottetown, were forwarded by Mr. E. J. McMillan, Secretary
of Agriculture, Charlottetown, P. E. I., who writes, ‘ The yield was 80 small, owing to
damage to the young plants by eut worms, as to be scarcely worth reporting. These
roots were taken from a portion of the plot which escaped being cut down.’

. cas . Average
. Sugar in Solidsin | Coefficient of crag
Variety. Juice. Juice. -Purity. XY,ZI%{};%SF
1. Vilmorin's Improved........... «.counnnns 19-93 24:35 81'64 11b. Oozs.
2. Klein Wanzleben........... .oviiieeinennn., 12-07 17-33 6964 la 20

As the roots of sample No. 1 were somewhat shrivelled, the sugar content, as here
reported, is no doubt slightly higher than in the beet as pulled. The evidence, how-
ever, is sufficiently clear and conclusive of the high quality of these beets.

No. 2 is below the average and not sufficiently rich for factory use. If grown
under similar conditions to No. 1, it seems doubtful if the seed were really of the Klein
Wanzleben variety, which usually gives much higher results.

In forwarding the beets, Mr. E. J. McMillan, writes as follows : ‘Both samples
were grown side by side on a rich loam soil; the previous erop was grain. . The land
was ploughed in the fall and again in the spring, when a dressing at the rate of thirty
cart-loads per acre of barn-yard muck and well rotten manure was turned under. The
surface was well cultivated and the seed sown in rows, 26 inches apart, on May 25.
The plans were thinned to about 8 inches apart in the rows. Cutworms completely
destroyed a portion of the plots so that the rate of yield could not be determined. The
roots were pulled in the last week of October, and were found to be very rough. We
hope to overcome this in another year by more careful cultivation.

NATURALLY-OCCURRING FERTILIZERS AND WASTE PRODUCTS.

SWAMP MUCK: ITS NATURE AND TREATMENT.

Attention has been repeatedly directed in the past reports of this Division to the
agricultural value of swamp muck, black muck, peat, bog mud and allied materials, rich
in organic matter, and from a large correspondence we have reason to believe that
many farmers, more particularly in the older provinces, are now employing these
deposits and finding in them a useful source of humus and nitrogen. Requests for
information as to the nature and uses of these natuaally-occurring fertilizers, however,
continue to be received, and a concise account of the several ways in which they may
. be advantageously treated, seems to be in constant demand. We accordingly offer the
following statements and suggestions in the hope that they may prove of benefit to our

readers. ‘ :
Origin and Nature of Swamp Deposits.

The accumulation of the_ semi- decayed vegetable matter known as peatg
swamp muck, &c, is due to stagnant water. Swamps and bogs are the sites
of former lakes or ponds, or possibly mere depressions covered by water, which
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have been filled up by the gradual encroachment of aquatic or semi-aquatic vegeta-
{ition from their shores. Successive generations of mosses, and other water-loy-
ing plants, starting in the shallows and drawing their food supply year after
Year from the remains of the previous season’s growth, have gradually pushed out
towards the middle of these bodies of water, until in many instances the lake or pond
has entirely disappeared. Under such conditions, though there is a certain amount
of decomposition, a large proportion of the humus conserved is especially’ rich in
nitrogen, In this way, vast deposits have accumumlated, which may be utilized to
furnish vegetable matter (humus) and nitrogen to both clays and sands deficient in
ese valuable constituents.

Uses and Treatment of Peat and Muck. \

Speaking generally, the application of these materials in the crude and raw con-

ition is not to be aavised, for their plant food does not exist in immediately available
forms. Fermentation is necessary to set it free. Further, the mode of occurrence
develops acid, and as acidity or sourness is more or less injurious to ordinary farm
Crops, it is desirable to correct this quality before the muck is applied to the soil. For
€3¢ reasons, we counsel oné or other of the following means of preparation :— -

In the first place, after digging the muck—which may be done at any time when
other work on the farm permits and the bog is sufficiently dry to be accessible to teams
—it is well to pile it and allow it to so remain throughout the winter. The weathering
—the action of the air and frost—serves to sweeten and disintegrate the muck, oxidizes
&ny poisonous iron compounds that may be present, and thus prepares it for more
ready decomposition in the compost heap. There are mucks so sweet and so well de-
composed that they may with benefit be at once applied to the soil, but these are not of
¢ommon occurrence.” - .

Use as an Absorbent in and about the Farm Buildings.

The air-dried and roughly powdered muek—and especially that from the
UPper layers of the bog composed chiefly of sphagnum and other mosses—is an
excellent absorbent. Its use as such in and about the farm buildings, or wher-
ever there is liquid manure likely to go to waste, cannot be too strongly recom-
mended, for thereby mnot only is valuable plant food conserved (the liquid por-
. tion of the manure being by far the richer in fertilizing constituents), but the sub-
8equent fermentation of the muck now intimately mixed with the manurial elements,
rapidly brings about the conversion of its plant food into an assimilable condition. All
mucks are not equally suitable for this purpose, but those of a peaty, mossy or powdery
nature will be generally found of good absorbent capacity, and can be so employed.
© special directions are mnecessary in this matter, but we may state that
the Practice of spreading a shovelful of the air-dried muck (which may be kept in a
heap convenient to the building) in the gutter behind each cow after cleansing the
stable, has been found to work excellently. It soaks up the liquid manure and makes
'f- e cleaning of the stable an easy task. The resulting manure, now largely increased
n bulk and value, may be taken at once to the fields, or, still better, perhaps, sub-
mitted to a slight fermentation in the heap p?«zvious to use.

Muck Composts.

The object of composting muck with various substances, such as manure, wood
ashes, &c., is to start its further fermentation, and to liberate its plant food. It is
obvious that those who have deposits of this naturally-occurring fertilizer convenient
may at little cost largely increase their supply of manure, and restore to their land the

umus and nitrogen which has been dissipated and used by continuous cropping.
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Composts with Manure—~Spread on a level piece of ground a layer of the weathered
and air-dried peat or muck, 6, 8, or 10 feet wide, and of any desired length, and 1 foot
to 1% feet in thickness. Cover with a layer of manure, say, 1 foot thick, and continue
with alternate layers of muck and manure until the heap is 4 to 5 feet high, finally
covering with a layer of muck. The proportions here given are to be considered as
suggestions only, the principle involved being to use sufficient manure to set up active
fermentation in the muck. Too large a proportion of the latter prevents the decompo-
sition of the muck, which it is sought to bring about. Keep the heap moist, but at no
time should it be saturated. An occasional watering in a dry season may be bene-
ficial, and for this purpose liquid manure and house slops will be found valuable in
assisting fermentation and enriching the compost. At the end of a few weeks—the
period will largely depend on the season—the mass should be forked over and again
covered with muck. This operation may be repeated at similar intervals two or three
times. At the end of two, or possibly three, months the compost should be in excellent
condition for application to the soil.

It will be obvious that any and all refuse on the farm of an organic nature, whe-
ther vegetable or animal, can. be used advantageously for composting with these ma-
terials.

Composts with Wood Ashes, Lime, &c.—The growth of micro-organisms, which
Bring about the further fermentation of the muck, is retarded or altogether checled
by the acid naturally present in the muck. On the other hand, a slightly alkaline con-
dition favours fermentation, and it is, therefore, evident that wood ashes, lime or marl
(alkaline substances) may be employed as composting materials.

Wood Ashes.—For every 100 bushels of muck add 10 to 15 bushels of wood ashes.
Intimately mix by shovelling, and shape up into a compact heap, 3 to 5 feet high. If
the muck is quite damp, no water need be added, but if it is dry, pour on a sufficiency
to thoroughly moisten the mass. Finally cover with a few inches of muck, and leave
the heap for, say, two months. It may then be reshovelled and again covered, moisten-
ing if necessary. Usually, from 4 to 6 months in summer time are required to bring
the muck into a suitable condition for application to the soil.

Such a compost not enly contains the plant food of the muck—now in more or less
available condition—but also the potash, phosphorie acid, and lime of the wood ashes,
and these greatly enhance its value as a fertilizer.

Lime.—8lake 10 bushels of quick-lime to a fine powder with brine made by dis- -
solving 1 to 13 bushels of salt in a sufficiency of water. This is then spread upon
the muck in alternate layers, and the heap built up and treated as befere deseribed.
For muck fresh from the swamp, use about 2 bushels of the lime to 100 bushels of
the muck, for air-dried muck (to be subsequently moistened, if necessary), 10 bushels
of lime to 100 bushels of the muck or peat.

Mar], gas-lime, and leached ashes may all be used for composting, using 20 to
95 bushels to the 100 bushels of muck. R

TOBACCO REFUSE.

Tobacco stalks, and the stems (from which the leaves have been stripped) dried and
powdered, constitute a fertilizer of considerable value by reason of the nitrogen and
potash they contain.

Tobacco dust or refuse from the cigar manufactory is largely made up of powdered
stems or leaf ribs, and, if not too largely mixed with inert matter, such as sand, sweep-
ings, &c., is well worth the attention of market gardeners, fruit growers, &c., in the .
neighbourhood of tobacco factories.

This material, we are informed, may frequently be obtained for the hauhng, or
at a nominal price. If, however, any considerable figure is asked it would be desirable
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t°. ob.tain some knowledge of its fertilizing value, as this may vary in different samples
~ within very wide limits. A sample of the tobacco dust forwarded by Mr. L. S. Camp-
bell, K.C., Montreal, and recently analysed by us, furnished the subjoined data:—

Analysis of Tobacco Refuse.

MOISEUTE. « v ve vt vt et ce e e e te ek e e ee e ee .. T4B
Organicmatter. . .. .. .. .. co vt ve vt v eu ve s .. 6309
‘Ash or mineral matter solubleinacid.. .. .. .. .. .. .. .. 869
“ “ insoluble in acid.. .. .. .. .. .. .. 2077
100°00

Pounds

. : Per cent. per ton.

NIEEOZEI. « vy vv v v ve s et e ee ee e e e e 197 254
Potash.. v oo vvveir e e e e e e .. 186 272
Phosphoricacid.. v vv v ve ve vt ee vnen e .. 34 - 68

As usually quoted by writers on agricultual chemistry, this material should contain
from 13 to 3 per cent nitrogen, and from 3 to 7 per cent potash. We suppose that in
the sample here reported upon the lower values are due to the large amount of sand,
&e., present. Nevertheless, it has distinet value, for at market prices of nitrogen and
‘Potash in equally available forms, it would be worth about $4 per ton for its plant food.

Though not, strictly speaking, a matter coming within the province of the

hemical Division to report upon, mention might be made here of the insecticidal
Properties of powdered tobacco leaves, stems, &c., used dry or in the form of a
decoction or for fumigation. This material is largely used in the preparation of many
Insecticides now found upon the market and is especially advocated for the destruc-
tion of plant lice and other sucking insects.

REFUSE FROM A POTATO STARCH FA@TORY.

The results of our analysis of a saniple of this by-product, forwarded from Char-

iottetown, P.E.L, and stated to be thoroughly representative of this material, are as fol-
ows :—

ANALYSIS of Refuse from Potato Starch Factory.

Calculated to
_— As Received.| Water-free
basis.
——
7247 |eieiivinn one
23°41 85°04
412 14-96
* Total.......... R TR ....| 100-00 100°00
I OO 0183 - 0782
Phosphoric acid . . e, 0°046 017
K —

. :I‘hese data show that the fertilizing value of this material is insignificant, though
1t might prove of value to soils lacking in organic matter. The percentage of nitrogen
does not exceed that in many soils of average productiveness, and in phosphoric acid



152 EXPERIMENTAL FARMS

3-4 EDWARD VIL, A. 1904

this refuse is also decidedly low. It is evident, therefore, that this by-product could
only be used locally with any hope of profit.

Undoubtedly, the best returns would be on light, sandy or gravelly soils, and used
in conjunction with lime and marl,

IS

CHEMISTRY OF IN SECTICIDES AND FUNGICIDES.
ENO-BUG.* ‘

So many inquiries regarding the nature and value of this newly introduced prepa-
ration have been received during the past season that its analysis was deemed desirable.

The packages sent in for examination were all of the same size and weight, hold-
ing 1 1b. of the powder. The printed matter upon the package states that it is a ¢ com-
bined bug-killer and potato grower.” It further states ‘Kno-bug is a preparation to
destroy potato bugs and all other bugs that eat leaves, plants or vines. It not only
destroy the bugs, but, unlike Paris green, acts as a vegetable tonic and stimulates the
growth of the plant, prevents blight, scab and rots. Carpenter-Morton Co., Boston,
Mass.?

It is a fine, earthy powder of a pinkish-red colour, but revealing under the micro-
scope many particles of Paris green. .

The analysis included a search for and determination of compounds that might act
€8 insecticides, and also of those which would furnish plant food.

Analysts.
Per cent.
Paris green.. .. .. .. .. .o L. 3
Nitrogen (present as nitrates)t.. .. .. .. .. e e e e 729
Potash (soluble in water)t.. .. .. .. .. .. .. .. .. e ee .. 244
Phosphoric acid.. .. .. .. .. .. ... ... .. .. .. .. traces only
Ground gypsum (land plaster).. .. .. .. .. .. .. .. ...... 8815
Oxide of iron (ochre).. .. .. .. .. .. . oo vuun ool . .. 807
Insoluble rock matter.. .. .. .. .. .. .. .. ...... e e .. 182

This insecticidal compound, it will be seen, contains an amount of Paris green
aprroximately equivalent to that in the ‘ dry mixture’ recommended by entomologists
for leaf-eating insects, and particularly for the potato bug. The formula on the spray-
ing caléndar of the Experimental Farm reads: ‘1 Ib. of Paris green to be mixed with 50
Ibs. of flour, land plaster, slaked lime or any other perfectly dry powder.’ The vehicle,
or filler, in Kno-bug being land plaster, shows that the manufacturers have jn this case
followed closely the teachings of those best qualified to advise in such matters,

There was no free arsenious acid present, or only mere traces, consequently this
preparation could not injure foliage. N

As regards plant food, analysis shows notable quantities of two important ele-
ments—nitrogen and potash—and these constituents are present as a compound which
it soluble. They may, therefore, e considered as immediately available to growing
plants. . J

The economy of using such compounds must depend largely upon ‘their price, and
in order to consider their value from this standpoint it would be necessary to know the
prices at which the various ingredients could be bought. The latter are not necessarily,
the same for all purchasers. They depend upon the distance from large markets

*In this pame I3 evidently incorporated the formula of saltpetre or nitrate of potash KNO,,

f the constituents of this prseparation. .
one 10 E;uivalent to 63 lbs. <a§proximate1y) of potassium nitrate (saltpetre) per hundred

weight of Kno-bug.
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and the quantities in which the materials are purchased. On making a comparison,
however, between the cost of the ingredients and of the prepared article, the pro-
.bability is that there will be found a very handsome margin to cover the cost of mix-
ing, putting up, &c., of the latter. Thus, for the purpose of illustration, we may
assume the following prices: Paris green, 20 cents per lb.; nitrate of potash, 10 cents
per Ib.; and ground land plaster, 40 cents per 100 lbs. At these prices, the ingredients
10 100 lbs. of Kno-bug would cost, approximately, $1.35. In other words, this prepar-
ation would be worth, for its several constituents that make it of value, either.as an
insecticide or fertilizer, about 13 cents per 1b. The retail price of Kno-bug is stated
to be 10 cents per 1b.

In the case of condimental foods for stock, the price almost invariably exceeds very
1?rgely the cost of the various constituents, and the same is no doubt true of prepara-
tions for the treatment and feeding of plants.

BUG FINISH.

This is another preparation for the destruction of the potato bug., In its main
features it is similar to the foregoing compound: that is, the base is gypsum, with a
small quantity of Paris green as the insecticide. The essential elements of fertility,
Lowever, are absent. It is stated to be manufactured by ¢ Church’s Alabastin Com-
vany, Paris, Ont., and to be retailed at 8 cents per lb.

In appearance, it is a grayish-white powder, showing under the microscope scat-
tered particles of Paris green. On analysis we obtained the following data :—

Analysis.
s Per cent.
Ground GYPSUMI. cvv o vv tevnns ooncoe sonornes sueenses 04755
Carbonate of HIMe.. vev vt v vevrennneernnces sane sneens 1°14
Oxide of iron and alumina. ... «..v ceve veveee oo oo oos 230
Insoluble rock matter.... ...... veuv... B I 23
D =YY s . 197

For those who prefer to use the ¢ dry powder’ form of insecticide on potatoes, this
compound no doubt will answer, though the percentage of Paris green is somewhat less
than that recommended.

As regards the economy in using it compared with the home prepared powder, the
remarks made in discussing Kno-bug are licre equally applicable.

OWENS’ COMPOUND FOR THE PROTECTIOX OF TREES AGAINST INSECT AND FUNGUS RAVAGES.

This material, which has been exploited to a considerable extent in Western On-
tario, was brought to our notice last March by several prominent orchardists, who re-
Quested an analysis and a report upon the claims of the promoter. These claims are
that not only will it proteet the tree against all insect and fungus ravages, but that
the general health and vigour of the tree will be improved. The directions for usc are
:*!mply to bore a hole in the trunk of the trec and insert the powder. Presumably, the

powder’ is to enter into the sap circulation and that this will be effective in ren-
dering the tree immune against all insects and fungi.

We were able to obtain several samples of this compound, some of which had been

taken out of trees previously treated. The first sample, obtained in the neighbour-
" hood of London, Ont., furnished on analysis the following data:—

Per cent.
SUIPRUL. s v v et et i et i e 9408
Charcoal (containing a little ash, &c.)....‘ e e e 57

100 -00
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-A second sample of this ‘Owen mixture used in the tree plugging process,’ re-
ceived some six weeks later, and obtained from another correspondent, was found to
contain the same constituents in almost the same proportions:—

Per cent.
Sulphur.. .. .. .. i e e e e e e e .. 90718
Charcval... .. . i it e e e e 9:82
10000 .

The third sample, also from Western Ontario, afforded on analysis the following
data:—

Per cent.

o Sulphur.. .. .. e e e e e e e i ee e .. 93768
Charcoal.. ... ciiiiii tiit tiie tieiieet Ciieen eee.. 6735
10000

It is evident, therefore, that though little care is taken by the vendor in obtain-
ing always the same proportions, we may be sure that the chief constituent is sulphur,
to which has been added 5 per cent to 10 per cent of charcoal.

It scems scarcely necessary to point out that such a mixture could not be of the
slightest value in protecting the tree against the ravages of insects and fungi, or in
stxmulating growth. It would be absolutely inert and inactive, remaining in the tree
where 1t is put (as we had an opportunity of proving) and incapable of entering into
the sap circulation,

It is extremely problematical if any chemical could thus to any extent be intro-
duced into the sap circulation—and certainly such is out of the question with in-
soluble substances, such as sulphur and charcoal. Turther, if such were possible, there
is no doubt but that a quantity sufficient to deter insects and fungi from attacking the
fruit and leaves would materially affect the health of the tree, and in all probability
cause its death.

From time to time, such methods.or processes as the one under consideration are
exploited—indeed, it is quite an ancient fraud-—and we presume a number of people,
especially those who wish to save themselves the trouble of spraying, are induced to
purchase and make a trial. Such methods are always of the same general character,
and equally without merit. Quite recently an effort was made to sell county rights
in Ontario for the Royal Insect Destroyer, promoted by a Mr. Lester, of Roanoke, Va.,
TU.S., the plan of operation being identical with that of the so-called Owen Process.
On inquiry from a reliable source, it was learnt that this compound was a mixture of
gunpowder, sulphur, copperas, and saltpetre.

FORMALIN, ,* FORMALDEHYDE.

This well known antiseptic, disinfectant and preservative is now extensively and
most satisfactorily used in Manitoba and the North-west Territories for the treatment
of seed grain for smut. It has been for this reason that we have undertaken the an-
alysis of the more important brands of this material upon the market and now present
the results. The following descriptions are copied from the labels on the bottles col-
lected for analysis :(—

No. 1.—Formalin, 0hem1sche Fabrik auf Actien (Schering), Berlin.

* Formalin i8 the name copyrighted by Schering (Berlin) for a 40 per cent solution
of formaldehyde. Merck, of Darmstadt, in the same way, for the same strength of solution
uses the name Formol.
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- Noo. 2—~Solution Formaldehyde 40 per cent solution, Parke, Davis & Co., Walker-
ville, Ont. .
No. 8.—Formaldehyde, 40 per cent solution, Lyman, Sons & Co., Montreal, Que.
No. 4.—Formaldehyde, Merck (Formol), Darmstadt.
These have been carefully analysed by the following four well known methods :
The ammonia method, the cyanide method, the iodine method and the hydrogen per-
oxide methed, All these, according to our experience are open to some objection, but
- the one in our judgment yielding the most reliable results is the last mentioned, and
accordingly we shall only present the data from it:— h

Percentage of Formaldehyde (by weight).
T ' |
No. 2. oo .. 873
No. 8o e 372
No. 4o oo i i i i e e e e ee ve .. 870

Nos. 2, 8 and 4 are practically identical. Our results go to show that great
uniformity in strength prevails among the chief brands of this material for sale in
Canada. .

It is of interest to note that the data do not in any case show the presence of 40
per cent of formaldehyde, as advertised by the manufacturers. Upon consulting analy-
Ses by American chemists a similar result is to be generally seen, and we may, there-
fore, conclude that the strength of 40 per cent by weight is an approximation rather
than a statement of an exact nature. .

The specific gravity of the several solutions was taken with the following results :—

Specific Gravity at 15°5° O,
No. do. o o e e e e e e e e e .. 10815
No. 2.t ot i e i i e e e e e e e e .. 170900
No. 8., ot i i e i e e e e e e e e e . 170898
No oo o o e e e e e e e e e e .. 100888

These are in accord with the determinations of formaldehyde above given, though
Somewhat at variance with those quoted in several standard works,

THE CHEMISTRY OF BEE-KEEPING.

THE STORAGE OF HONEY.

Our experiments towards ascertaining the best conditions under which honey
should be stored, were begun in the season of 1902. These were with extracted honey,
and the results showed that it seriously deteriarated if stored in any room with a moist
atmosphere,
~ The experiment was conducted in December, a season when at Ottawa the air may

. be termed dry. The temperature of the laboratory in which the work was done, was
“from 65° F. to 70° F. In the subjoined table the term ¢ dry atmosphere ’ has reference
to the atmosphere of the laboratory; the ‘moist’ or *saturated’ atmosphere was ob-
tained by exposing water in a flat dish at room temperature, under a large bell jar. In
this bell jar the honey, contained in a suitable vessel, was placed upon a scaffolding or

rame-work,
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i ' ‘Water, per cent.
Ripe honey, from capped comb, at beginning of experiment.. 15°88
“ exposed to dry atmostphere 1 month*.. .. .. .. 1424
exposed to moist atmosphere 1 month*.. .. .. 3146
“ exposed to dry atmosphere 20 daysi.. .. .. .. 13’84
- exposed to moist atmosphere 20 dayst.. .. .. .. 4823

“«

*Exposed in glass cylindor. tExposure in evaporating dish,

We notice that the honey kept in dry air lost somewhat in moisture-content. At
the close of the exposure period this honey was in excellent condition.

On the contrary, that which had been kept in the moist atmosphere (under the bell
jar) had absorbed large amounts of water. It had become thin and watery, and before
the expiration of the exposure period had begun to ferment. In the tall eylinder, the
percentage of water in the honey had doubled; in the open flat dish, with its large sur-
face of honey (the same weight of honey was used in each), the absorption was much
greater, the original amount of water being increased from 15°88 per cent to 48°23 per
cent. This demonstrates very well the exceedingly hygroscopic character of honey and
the desirability of keeping it in a dry atmosphere.

We have repeated this experiment during the past season with extracted honey,
with a similar result, and also have had under trial honey in the comb. The latter is
also shown to deteriorate rapidly in a moist atmosphere. The plan of the experiment
was as follows:—

Extracted Honey.—This was weighed into flat-bottom, open dishes and exposed
for three weeks (1) to the air of the laboratory, (2) in an atmosphere saturated with
moisture (under a bell jar) in the laboratory, (8) to the air in a pantry of a house
cn the experimental farm, and (4) to the air in the cellar of 