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Figure 1.-Office Building, Museum and Chemical Laboratory
of the Central Experimental Farm.



APPENDIX
REPORT OF THE MINISTER OF AGRICULTURE

EXPERIMENTAL FARMS.

OTtTAWA, 30th November, 1893,

Sir,~—I have the hononr to snbmit for your approval my seventh annual report
of the work done and in progress at the several experimental farms established in
different parts of the Dominion.

You will also find appended reports from the following officers of the Central

Experimental Farm: From the Agriculturist, Mr. James W. Robertson ;.from the
Horticulturist, Mr, John Craig; from the Chemist, Mr. Frank T, Shutt; and from
the Entomologist and Botanist, Mr. James Fletcher. A report is also submitted
from the Poultry Manager, Mr. A. G. Gilbert.
i From the branch experimental farms there are reports from Mr. Wm. M, Blair,
superintendent of the experimental farm for the Maritime Provinces, at Nappan, Nova
Scotia; from Mr. S, A. Bedford, superintendent of the experimental farm for Mani-
toba, 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 the results are given of much careful experimental work relat-
ing to agricnlture, horticulture and arboriculture embodying the outcome of much
practical work in the fields, orchards, barns, dairy and ponltry buildings; also of
scientific investigation of chemical problems in the laboratory and the careful study
of the life history and habits of noxious insects and plants with snggestions of mea-
snres calcnlated to lessen the injury they causo. ‘

The great and increasing demand among farmers for these reports is a grati-
fying indication of the growing desire for information among this class of the com-
munity and of the high esteem in which these records of the experimental farms
are held. It is hoped that the facts brought together in the present issue will be
found quite as valuable to the agricvltnral commnnity as those contained in any of
the preceding reports,

I bave the honour to be, sir,
Your gbedient servant,

WM. SAUNDERS.

The Honourable
The Minister of Agricultnre,
Ottawa.
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ANNUAL REPORT

ON THE

EXPERIMENTAL FARMS.

REPORT OF THE DIRECTOR.
(WM. SAUNDERS, F.R.8.C., F.L.S., F.C.8.)

The season of 1893 has been very varied, both in its character and resulte, in
different parts of the Dominion. Almost everywhere the spring season has been back-
ward, and cold and wet weather delayed seeding. In the western and central parts
of Ontario, 8 moist spring with an abundant hay crop was followed by a period of
severe drought, whic};., while it did not materially affect the yield of winter wheat,
had & marked influence on the different varieties of spring grain, making the average
crop light. Summer dairying was also affected by the drying up of the pasture lands:
later, timely rains, however, helped the root crops, which turned out fairly satisfactory.
In the eastern portions of the province spring growth was also tardy and backward,
but under favourable conditions as to moisture an excellent hay crop was gathered,
The latter part of the summer was unusually wet, especially just preceding and
during the grain harvest, and rust prevailed to such an extent that the weight and
quality of spring grain was rednced far below the average, and the returns were in
some respects disappointing. The wet weather, however, kept the pasture lands
in good condition, and was favourable to the growth of roots for stock, and many
varieties have given a gemerous yield. Fodder corn has also in most localities
turned out fairly well. ‘

In most parts of Quebec the season has been favourable, the yield of hay has
been good ang the subsequent luxuriance of pasture growth most advantageous for
dairy farming, in which this province has of late made most gratifying progress.
The returns of other crops have also been fairly satisfactory.

In the Maritime Provinces the early part of the season was dry and the hay
crop below the average, but later on timely rains occurred in many localities, which
were followed by fairly good yields in the harvest season. The later crops of roots
were very fine.

In Manitoba and the eastern portions of the North-west Territories, the early
part of the summer gave promise of an abundant crop which seemed almost assured,
when on the 5th August, within two or three weeks from the usual time of harvest,
there began & most unusual heated term, The thermometer ranged during six consecu-
tive daysin the neighbourhood of and above 90° F.; and on the 7th rose to 104°—107°
F. in the shade. The high temperature on this particular day was accompunied by
a parching hot wind, which blew up from the arid and desert regions south in the
United States, and which almost scorched the leaves of the growing grain and
brought about premature ripening with a considerable loss of bulk. This untoward
circumstance reduced the promise of a generally abundant crop with a probable
average of about 25 bushels per acre to one of about 14 bushels, the reduction being
brought about partly by a diminished size of kernel and partly by the drying up of the
later kernels which in a favourable season form towards its close in the upper part
of the spikelets which compose the head of wheat. In some sections of the eastern
part of Assiniboia the influence of the heated term was less felt and the yield of
wheat has been excellent, many large farms having given a return of from tiirty to -
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forty bushels per acre. In Saskatchewaun and Northern Alberta the yield of all
cereals has been good, the heads being plump and well filled.

In the imterior climates of British Columbia, there have been few unusually
heavy crops, but the yields in most instances have been fairly satisfactory, while in
the coast climate the returns from the grain harvest have been below the average.

‘While the modifications in crops brought about by conditions of climate are
beyond the control of the farmer, there are many conditions which he can influence
which are most important in their bearing on plant growth and which under favour-
able circumstances materially affect the returns. Amoug these none is more import-
ant than the

«

MAINTENANCE OF THE FERTILITY OF THE SOIL,

which is the chief aim of all good farming and on which a continuance of good
crops mainly depends. Ib the soil a large store of fertility has been laid np for
man’s use, which may be regarded as a savings bank reserve for the farmer, and
by judicious treatment may be continually added to and im proved, but by careless and
injudicious managemeut may be prodigally wasted. All soils are the result of the
disintegration of rocks by the forces of nature and the intermixture therewith of
organic matter, resulting from the decay of animal and vegetable remains. They
vary much in fertility, partly owing to difference iu composition of the rocks from
which they have beeu formed, partly to the variable proportion of organic matter
they contain, and partly to their mechaniecal condition and texture. These variations
are commonly distingunished by special terms such as clayey, loamy, sandy or
_gravelly soils, indicating the materials which form the larger proportion of their
bulk. The productiveness of a soil also depends partly on its power of holding
water and of drawiug supplies of moisture from below, Water which in the soil
is usually more or less charged with carbonic acid gas is the universal solvent
which uature employs to couvey food to the rootlets of plants, A good loamy
goil will hold much more moistare than either clay or sand aud retain it longer,
and among the main advantages resulting from a thorough working of the soil are
the prevention of loss of water by lessening rapid and excessive evaporation during
the summer, also the opening of it aud making it more porous, so that its power
of retaining moisture may be increased aud its particles at the same time ex-
posed to the beneficial action of air aud frost. All soils coutain more or less
plant food in a soluble form which is immediately available for the use of growing
plants—ou the other hand there is always a large proportion of the elements of fer-
tility, the immediate use of which the farmer caanot commaud, and which can only
be made available graduaally through the influences referred to.

CONSTITUENTS TAKEN FROM THE S8OIL,

]

Of the mineral constitnents which enter into the composition of soil, quite a
number are taken up by living plants in varying proportions, but of many of the
ingredients the-quantities used are small and the store of such contained in the soil
is usually very ample. There are, however, three ingredients which plants take in
comparatively large proportions from the land, which must sooner or later in some
measure be restored to it if continual good crops are to be looked for. These are
nitrogen, phosphoric acid and potash. - All arable land coutains these important in-
gredients and usually in considerable proportions. '

It is estimated that an acre of soil a foot deep, weighs on an average about
3,500,000 1bs., and that good ordinary loam in Europe, estimated from the results of
. many analyses will contain an average of not less thau 3,500 lbs, per acre of nitrogen
and somctimes more than that. The quantity of phosphoric acid varies in the same
area from about 3,000 to 6,000 lbs,, and potash from 5,000 to 8,000 lbs. From the
aualyses made by the Chemist of the Experimental Farms, Mr. F. T. Shutt, during
the past three years, some of the samples being representative of large areas, it
would appear that the soils of Canada compare favourably with those of Europe in
their richness in these importaut constituents.
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Seventeen samples from different parts of the eastern provinces, presuming the
fertile soil to have a depth of nine inches have averaged as follows : Nitrogen 6,247
1bs. per acre, phosphoric acid 3,596 1bs., and potash 6,510 lbs. Thirteen samples
from different parts of the North-west plains, have also been submitted to analysis.
These soils are deeper and may safely be estimated at twelve inches, and on this
basis they show an average in nitrogen of 10,115 lbs. per acre, phosphoric acid
5,040 1bs., and potash 10,500 lbs,

When any of these important constituents are present in the soil in unusually
large proportion, plants will sometimes, under such circumstances, take up such
material in larger quantity than where the same crop is grown on poorer land. The
proportions, however, which are taken from the soil are on the whole fairly uniform
and for some of the more important crops may be approximately stuted as below. As
far as the material has been available, the figures in the following estimates have been
compiled from the analyses made by the chemist of the experimental farms, sup-
glemented by information from the * Compilation of Analyses of American Feeding

tuffs,” issued by the United States Department of Agriculture, 1892.. The propor-
tions of phosphoric acid and potash have been caleulated from analyses conducted by
Dr. Goessmann, published in the 10th annual report of the State Agricultural Experi-
mental Station, Amhberst, Mass,, 1892, and from Wolff's tables as given in “ How
Crops Grow,” by Johnson. ‘

Nitrogen, Phxscpigoric Potash,
in lbs. in lbs. in lbs.
A wheat crop of 25 bushels per acre, with 2,2001bs. of straw, takes—
For the grain weighing 1,500 Ibs. . ... B 2850 12°68 854
“ straw “ 2,200 e . 12°03 496 10°57
Total....coovvuennn.. eereteaiannaens 40°53 1764 1911
A barley crop of 35 bushels per acre, with 2,000 lbs. of straw,
takes—
For the grain weighing 1,680Ibs .. _.......... .. RS 33°26 13-28 886
¢ straw “ 2,000 “ e e e 12-22 386 1939
Total....ovveiiiiiionnnnn it e 4548 17°14 28°25
A crop of cats of 50 bushels to the acre, with 2,200 lbs. of straw,
takes—
For the grain weighing 1,7001bs. ....... . ....... e 32'13 10°48 805
“ straw ¢ 2,200 ¢ ... e e 13°90 4'74 2483
Total. o tineiiiener teoeinnennnnnss 46°03 15°22 3288
A croﬁ of Indian corn grown for fodder purposes, to the period
when the ears are in the late milk or glazing stage, takes from
thesoilforeachton........ ..... .. ..... coooliiaia, 580 206 654
In the following estimates of the feitilizers extracted from the
soil by root crops, the roots alone are considered, it being under-
stood that the tops are cut off and left on the ground to be ploughed
uqtlier and the fertilizing constituents they contain returned to the
soil :—
A crop of turnips takes from the soil for each ton of roots grown. .. 3-30 186 560
‘e mangels “ “ “ .. 3-03 184 7°66
“ caanOtS “ “ 6 .. 2-35 2-22 G»w
“  sugar beets “ w o « .. 479 1-92 906
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It is a very important question, but one concerning which on account of its
complex character, no very exact information can be given as to what effect the
various natural and artificial fertilizers have on particular crops, and which are the
most economical to use, to replace the important constituents taken from the soil by
constant cropping. The results obtained from any method of treatment will, as a
matter of course, depend largely on the proportion of these respective ingredients
existing naturally in the soil; much also depends on the character of the season,
whether it be favourable or unfavourable for the crop. Some conclusions however
more or less general in their charactor, may be drawn from careful experiments on
any soil, and with the object of gaining information on this important topic, a series
of experiments was planned and begun on the Central Experimental Farm six years
ago, which may be outlined as follows:—

TESTB OF THE ACTION OF FERTILIZERS ON SOME CROPS,

' A pieceof sand ore or less mi ith clay, which was originally covered
with heavy timber chiggLy_l%i’t_g_mp_Q_was chosen for these tests. The timber was cut

ol [l A A P g

many years ago, and among the stumps still remaining when theland was purchased,
there had sprung up a thick second growth of trees, chiefly poplar, birch and maple,
few of which exceeded six inches ir diameter at the base. Early in 1887 this
land was cleared by rooting up the young trees and stumps and burning them in
piles on the ground from which they were taken, the ashes being afterwards dis-
tributed over the soil as evenly as possible, and the land ploughed and thoroughly
harrowed. Later in the seasun it was again ploughed and harrowed, and most of it
got into fair condition for cropping.

‘The plots laid out for the experimental work with fertilizers were one-tenth of
an acre each, 21 of which were devoted to experiments with wheat, 21 to barley, 21 to_
oats, 21 to Indian corn - r maize, and 2Lthg)m;§ifments with turnips and mangels.
Owing to the difficulty and unavoidable delay attending the draining of ome wet
places, it was not practicable to undertake work on all the plots the firat season. The

e-ﬁ% Fts were-hooun in 1888 with 20 plots of wheat and 16 of Indian corn, and in 1889
all th& series were completed excepting six plots of roots, Nos. 16 to 21 inclusive,
which were available for the work in 1890. The season of 1889 was wet when
several of the plots were found to be insufficiently drained and the crops suffered in
consequence. This will be mentioned when the results for that season on these par-
ticular plots are given. In the tables the result of the crop of each year is shown,
also the average for the whole period during which the experiments have been
continued. )

In 1890 it was found that all the grain plots had become so weedy that the
growth of the crops was much interfered with, and with the view of cleaning the
land one-half of each of the wheat and oat plots was sown with carrots in 1891, and
one-half of each of the batley plots with sugar~beets. In_1892 the other half of
each plot in each of-these séries was sown with carrots. 1In 1893 it was thought
desirable to continue this cleaning process, and carrots were again §0wn on the half
of the wheat and oat plots occupied with this crop in 1891, and also on the half of

“the barley plots cropped with sugar beets that year. It is expected that at the end

_of another geason; the whole of these_plats will be_,gufﬁ&@t}l} y fréd from weeds to

warrant (heir being s5own éntiTely with_grain again. In the meantime some infor-

mation has beemr guined by these {ésts as to the effect of the different fertilizers on
carrots and sugar beets, which will be given in this conncection,

WHEAT PLOTS,

The seed sown on each of these plots from the beginning has been in the pro-
portion of 1} bushels per acre, and each year they have all been sown on the same
day.  The variety chosen at the outset for sowing was the White Russian, and this
was continued during 1889, 1830 and 1891, In 1832 Campbell’s White Chaff was
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substituted and this variety was also sown in 1893. The following are the records
of the dates of sowing, coming up and ripening of the wheat each year :—1888,
sown May 23rd, appeared above ground May 23th, ripe August 24th, 1889, sown May
17th, came up May 22nd, ripe August 30th. 1890, sown April 28th, come up May 13th,
ripe August 12th. 1891, sown May 9th, came up May 18th, ripe August 24th, 1892,
sown May 6th, came up May 15th, ripe August 14th. 1893, sown May 27th, came up
June 2nd, ripe August 23rd. It will thus be seen that the White Russian wheat
required from the date of sowing to maturity a period of 93 days in 1888; 105, in
1889; 106, in 1890; and 107, in 1891, or an average for the four years of nearly
103 days. The Campbell's White Chatt matured in 100 days from the date of sowing
in 1892 and in 88 days in 1893, an average for the two years of 34 days. '

TREATMENT OF BSOIL.

The usual treatment of the soil on all the grain plots has been to gang plough
soon after harvest and after the shed grain and weeds have well started to plough
again about7 inches deep. Inspring the plots have been disc-harrowed twice before
applying the fertilizers and again harrowed with the toothed or smoothing harrow
before sowing. On those plots where barnyard manure has been used, the manure has
been lightly ploughed under as soon as possible after it has been spread on the land and
harrowed with the smoothing harrow before sowing. Wherever barnyard manure
is spoken of it is understood to be a mixture of horse and cow manure in about
equal proportions.

REMARKS.

The season of 1891 was quite favourable for wheat growing whereas 1830 and
1893 were specially unfavourable which will in a measure account for the great
variation in the crops of these years notwithstanding the quantities of fertilizers

applied to the land in the intervals. This also serves to show that the character of.

_—_the season has 4 more immediate effect on the crop of the year thanany application

of fertilizers no matter how complete or Iiberal that may be. We may however

rest assured that the useful elements of fertility stored in the soil will not be lost,
but that they will materially aid in every favourable season by increasing the crop
returns,

BARLEY PLOTS.

The quantity of seed sown per acre on the barley plots was 2 bushels in the
years 1889, 1890 and 1891 and 1} bushels in 1892 and 1893. Two-rowed barley has
been used for seed throughout the whole period. The variety chosen for the first
three years was tho Saala barley, which is highly esteerned by the brewers of Great
Britain, followed by the Goldthorpe in 1892 and the Duckbill in 1893, In 1889 the
seed was sown May 17th, came up May 22nd and the grain was ripe August 20th.
1890, sown April 28th, came up May 13th, was ripe August 11th. 1891, sown May
9th, came up May 16th, was ripe August 17th. 1892, sown May 6th, came up May
15th, was ripe August 18th. 18493 was sown May 27th, came up June 2nd and was
harvested August 20th, The average time required from the date of sowing to
maturity during the three years in which the Saale barley was used as seed was 99%
days, the Goldthorpe matured in 1892 in 104 days from date of sowing and the
Duckbill in 1893 in 85 days.



ExperiMenTs with Fertilizers on Plots of Wheat {; acre each.

{
18T SEASON, 1888, (2§D SEASON, 1889, |3k SEASON, 1890. [4TH SEASON, 1891, [PTH %}“BON’ 1892. 6t %}“SON' 18934 Avgnace
V ARIETY, VARTETY, V ARIETY, VARIETY, c A&:II;’:‘;K’,B c M‘:?ﬁf‘;}s FOR THE WHOLE
£ Manure applied each Year. WuiTE RussiaN.[WHITE RussIAN.\WHITE RussIAN.|WHITE RuUssIAN. WHITE CHAFF. | WHITE CHARF. PERIOD,
A~
3 Yield { Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield | Yield
s of of of of of of of of of of of of of of
P Grain. | Straw. | Grain. | Straw. | Grain. | Straw. | Grain. | Straw. | Grain, | Straw. | Grain. | Straw. | Grain. | Straw.
Per acre| Per acre| Per acre|Per acre Per acre|Per acre|Per acre| Per acre|Per acre|Per acre|Per acre|Per acre[Per acre|Per acre
1Barn-yard manure (mixed horse and| § g | Lbs. (B g | Lbs. |5 4| Lbs. |5 #{ Lbs. |5 #| Lbe [§ £ Lbs. |5 5| Lbs.
cow manure) well rotted, 12 tonsper| 5 13 M M W ] ] 2 1 B =
acre in 1888; 15 tons per acre each
YOar BilCe...... vviuess [ 12 30 {Not :
taken.[ 16 .. { 4220 |12 30| 2660 |22 40| 2690 (20 40| 3260 |12 30{ 3070 |16 8} | 3180 -
2|Barn-yard manure (mixed horse and
cow manure) fresh, 12 tons per acre
in 1888 ; 15 tons per acre each year|
8ince.... .... .. Ceereenirarenana. 16 40| do 16 30| 4200 |10 30| 2220 |24 20] 2860 |18 20| 2860 | 14 2790 | 16 43 3004
3{Unmanured..... . ...covvveinns - 12 80| do 10 3480 4 40 500 |16 20| 2140 6 40| 1460 7 1420 9 314 | 1818
4| Mineral phos[l)hate, untren.ted finely
ground, 500 lbs. per acre............ 13 10| do .| 10 20| 3460 4 15 645 | 18 20| 1260 6 1360 7 20| 1600 9 54} | 1665
51Mineral phospha.te untreated, finely
round, 500 lbs.; nitrate of soda,
00 1bs. per acre.......o.oeu vrnnn. 14 10| do .|12 10| 4270 6 50| 1425 |18 20| 3420 9 .. | 2320 9 10| 2310 |11 363 | 2749
6 Ba.m yard manure, partly rotted and
actively fermenting, 6 tons per acre ;
mineral phosphate, untreated, finely
ground, 5060 1 E;s per acre, composted
together, intimately mixed, and al-
lowed to heat for several ds.ys before .
....................... 14 20 do 16 50 | 4520 7 35| 1300 |22 20 2490 |16 20| 2880 8 40| 2120 | 14 103 | 2662
7 Mmersl phoe hate, untreated, fmely
round 500 ]bs. ; nitrate of soda,
H wood a.shes, unleached, 1,000 .
lbs. POTACTO. ... vvrneeininannnss 13 30 do 8 5| 2895 § 30| 1200 |17 40 2880 7 40| 1960 5} 2520 9 843 | 2291
BMxnera.l phosphate, untreated, fmely
und, 500 lbs.; wood ashes, un-
ached, 1,500 1bs. peracre........ 11 40| do 6 50| 1460 4 45 695 |21 00| 2460 6 40 | 1760 4 501 1320 9174 1 1539
9/Mineral superphosphate, No. 1, 500, 4
lbs. peracre..... c....coe .o ... 13 10] do 10 1930 4 35 665 |21 10| 2570 7 40| 1840 7 20| 1180 | 10 39} | 1637
10 Mineral superphospate, No. 1, 3501bs )
l nitrate of soda, 200 1bs. peracre....[ 12 40| do 10 15| 3165 6 25| 1225 |24 20] 4600 | 10 40| 2520 8 20| 2240 |12 63| 2750
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11}Mineral superphosphate, No. 1, 850
lbs. ; nitrate of soda, 200 lbs. ; wood
ashes, unleached, 1,600 lbs. per acre.

12|Unmanured......o000es cen.s. ver ue

13/Bone ﬁnel{ ground, 500 lbs. per acre.,
14{Bone finely ground, 500 lbs.; wood

ashes, unleached, 1,600 lbe. per acre.
15|Nitrate of soda, 200 lbs. per acre......
16/Muriate of potash, 160 lbs. per acre. ..
17|Sulphate of ammonia. 300 1bs. per acre
18Sulphate of iron, 60 lbs. per acre. ....

19/Common salt (sodium chloride) 800
lbs. peracre............... ienes

20{Land plaster or gypsum (calcium sul-|
phate) 300 lbs. per acre... . .. .

21{Unmanured in 1889, mineral super-
phosphate, No. 2, 500 1bs. per acre
each year since..........00.0 ...

O\ o=y

o= e
S ©

1

10

2130
1080
1320
2746
1720
2055
2165

1680

2510

Ot ANPOP IS

30

1060
965
970

1025
1276
1030
113
685
630
485

676

20

10

40

2340
1500
1495
1800
1860
1620
2100
1580
1540

1360

1480

W WO ADOWA D

20

20

2110
1280
2020
1900
1630
3290
1660
1670

1400

1360

11 363
95
9 28}

11 393
1210
19 51
10 481
11 2

10 163

11 183

2190
1477
15685
1843
2162
1804
1990
1586

1864

735
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LxprerimenTs with Fertilizers on Plots of Burley, 41;th acre each,

: ] No. of Plot.

10
n

12
14

4TH SEASON, 1892,

5tH SEASON, 1893,

18T SEASON, 1889, | 2Np SgAsON, 1890. | 8RD SeAsoN, 1891, AVERAGE
VARIETY SOWN— | VARIETY SOWN— | VARIETY SOWN— GVA“IETY io";ito VAEIETY Sown, FOR THE WHOLE
SAALR, TWO-ROWED, |SAALK, TWO-ROWED, [SAALE, TWO-ROWED. OLD;I;H‘%;D s - wg‘_’KBJVLL’ PERIOD.
Manure applied each Year. o : TWO-ROWED.
Yield Yield Yield Yield Yield { Yield Yield Yield | Yield | Yield Yield | Yield
of of of of of of of of of of of of
Grain. | Straw.| Grain. | Straw. | Grain. |Straw. | Grain. | Straw. | Grain. | Straw.| Grain, | Straw.
Per acre |Per acre| Per acre |Per acre| Per acre |{Per acre| Per acre |Per acre| Per acre [Per acre| Per acre |Per acre
Bush. lbs.! Lbs. |Bush. 1bs.{ Lbs. [Bush, lbs,{ Lbs. {Bush. Ibs.| Lbs. |[Bush. lbs.| Lbs. {Bush, lbs.| T.bs.
Barn-yard manure well votted, 15 tons
PO BCIO. oot o eiiee as ameeae % 2 1-50 17 11 18H2 37 24 3510 35 40 3980 28 16 3080 28 473 | 28564
Barn-yard manure, fresh, 15 tons peracre.| 22 4 1840 24 4 2875 40 40 3800 32 24 3460 29 38 3630 29 41} | 3121
Unmanured, . P 18 16 1570 10 35 1440 22 44 2030 10 20 1860 7 24 1220 13 47 1624
Mineral phosphnte, untreated, finely
ground, 500 lbs. per acre.. ... ...... 17 19 1515 11 10 833 28 26 2330 8 16 1600 10 10 1320 15 6% 1520
Mineral lixhrmphat:e, untreated finely
Froun 500 1bs. ; nitrate of soda., 200 .
..................... 19 33 1755 12 16 1805 35 10 2980 10 20 2380 18 16 2540 19 93| 2202
Barn- yard manure partly rotted, and
actively fermenting, 6 tons per acre; .
mmer¥phos hate, untreated, ﬁnelv
ground, 500 lbs. per ucre, oomposted
together, intimately mixed and al-
lowed to heat for several days before ' ’
UBING . o vvens vrinanann ven e 23 16 1950 19 38 1875 42 4 2090 27 44 3280 13 36 2120 25 18 2449
Mineral phosphahe, untreated, finely '
und, 500 1bs. ; nitrate of aoda., 204),
bs. ; wood ashes, unleached, 1,000,
1bs. per BCTO e vurennvnrrernnon oes 18 36 1800 13 39 1803 33 16 3240 15 40 2920 24 38 2320 21 14} | 2417
Mineral phosphate, untreated, finely
round, 500 lbs.; wood ashes un-
Mhed 1,600 lbs Per acre,... ..... 15 40 1440 10 15 825 31 12 2590 12 44 2200 17 4 16£0 17 23 1747
Mineral superphosphute No. 1, 500 lbs. )
POF BCT@. oviv voevnrnsansons: arran 24 28 2020 14 8 1570 30 40 4510 19 28 2100 15 40 1550 21 2350
Mineral superphosphate No. 1, 350 1bs, ;
nitrate of soda, 200 lbs, per acre. 20 40 2000 15 5 1670 33 36 8190 21 32 2830 25 10 2390 23 16 2426
Mineral superphosphnte No. 1, 350 lbs. ; H
nitrate of soda, 2001bs. ; Wood ashes, .
unleached, 1,500 lbs. perac ...... 20 20 2380 16 7 1885 33 18 339% 13 36 2580 25 40 2680 21 43 2683
Unmanured . ] 016025 1156 11 12 760 21 42 2050 12 44 100 6 42 1110 13 33 1395
Bone, tinely ground "500 1bs. per acre ..| 14 38 1040 9 28 685 23 36 2200 12 24 1720 17 44 1290 15 34 1387
Bone ﬁnPl{l ground, 500 1bs, ; wood ashes, ,
unieached, 1,500 1bs. per acre... ... 18 36 1900 13 11 1790 28 46 2510 20 2460 19 28 1500 20 5 2032
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Nitrate of soda, 200 lbs, per acre........
Muriate of potash, 150 lbs.
Sulphate of ammonia, 300 lbs. per acre..
Sulphate of iron, 60 lbs. per acre.... ..
Common salt (sodium chloride) 300 lbs.
L BCT@. . eaervevritnne ian sonanns
Land plaster or gypsum (calcium sul-
phate), 300 1bs. per acre.... .......
Mineral superphosphate No. 2, 500 lbs.
PETACTO, «.vvvvntnnenn s vavinsonss

18
19

23
25

21

2210
1956
1410
2060

800
1765
1050

B oo » ~BRE

2140
1925
1975

865
19556
1690

735

At b A

3760
2810
3510
3440
3140
2050

3980

2720
2340
2320
2140
2380
2060

040

36
42

24

EhB e

10
43
44

2754
2124
2351
2107
2195
1971
1913
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ExpermMENTS with Fertilizers on Plots of Oats, {5Lh acre each,

| No. of Plot.

S oy =

10
11

12
14
15

18T SEABSON, 1889,
V ARIETY SOWN,

28D SEASON, 1890,
VARIETY SOWN,

3rD SEasoN, 1891.
V ARIETY SOWN,

41H SEASON, 1892,
VARIETY S8OWN,

5t SEasoN, 1893.
V ARIETY éowu

AVERAGE

FOR THE WHOLE

EarLy EncuisH. | PrizE CLusTER. | Prize CLUSTER. PRizE CLUSTER. | PRIzE CLUSTEE. PERIOD.
Manure applied each Year. '
Yield | Yield Yield | Yield Yield | Yield Yield Yield Yield | Yield Yield | Yield
of of of of of of of of of of of of
Grain. | Straw. | Grain. | Straw. | Grain. | Straw. { Grain. | Straw. | Grain. | Straw.| Grain. | Straw.
Per acre |Per acre| Per acre {Per acre| Per acre |Per acre| Per acre |Per acre| Per acre |Per acre| Per acre |Per acre
: Bush. lbs.] Lbs. |Bush. lbs,] Lbs. |Bush. lbs.| Lbs. |[Bush. lbs.| Lbs. |Bush. lbs.|  Lbs. |Bush. lbs.| Lbs.
Barn-yard manura, well rotted, 15 tons
POLACTO, ... « tevurn-nesnnanansns 16 6 1800 40 20 2616 141 6 2630 48 28 8520 18 18 8410 33 2 2796
Barn-yard manure, fresh 15 tons peracre| 14 24 2000 45 10 2860 40 .. 2910 47 2 2920 32 32 3200 36 .. 2778
Unmanured ....................... 15 5 1885 31 26 1260 39 14 1120 31 26 1460. | 16 10 1760 26 23 1497
Mineral gooou hate, untreated finely
ground, Bﬂ- POL BCTO.. . cvvvrnesnnn 15 20 2070 35 30 1570 27 22 2600 36 16 1580 18 8 1680 26 26 1880
Mmeral phou hate, untreated, finely
ground ; 500 lbs. nitrate of soda,200]bs
peracre. Ceetesceiasaranranseas 13 18 1840 40 20 1655 568 8 2870 656 10 3120 28 18 8660 39 8 2629
amyard manure, pnrtly rotted and
actively fermenting, 6 tons per acre ;
mine hos ha.te untreated, finely
ground, r acre, composted
ther, mtuna.te y mixed and allowed
eat for several days before using,.| 19 4 2350 41 6 2365 46 16 2990 38 6 2380 21 26 2740 33 18 2565
Mmeral phosphate, untreated, ﬁnely
und, 500 lba. ; nitrate of soda,
-wood ashes, unleached, 10001bs -
T BOTB. + 4 vvevesnssraan. soonssassass 12 7 1985 36 16 2350 60 .. 3190 a7 2 4120 18 28 8590 32 31 3047
Mineral phos ha.te untreated, "“finel
round, 500 lbs. ,wood ashes, unleach
gﬁOOlbs POT BOTO...vvus sovursivnnss 14 29 2566 41 6 2160 65 30 3200 35 10 2160 17 22 2140 382 33 2445
Mmeml uuperphosph&te No. 1, 500 lbs.} 13 33 2525 32 32 1940 41 6 2350 29 14 1920 18 8 1840 27 b 2115
Mineral superphosphate, No. 1, 3001bs
nitrate of soda, 200 1bs, per acre.. .. 13 8 2150 37 32 2035 56 10 2990 43 18 3480 13 28 3730 82 26 2877
Mineral au?erphosplmte 0.1, &)Olbe
nitrate ot soda, 200 lbs. ; wood a.shes,
unleached, 1.)001bs per acre........ .| 12 32 2060 32 32 1760 42 12 2620 87 22 2540 23 18 2510 29 380 2298
Unmanured ........................ J 12 22 2770 26 16 1080 33 18 2150 26 16 1500 16 30 1280 23 .. 1756
Bone, hne] ground, 500 lbs. r acre.... 11 26 2000 27 32 1565 37 22 2210 33 18 1960 18 28 2060 256 32 1957
Bone, X und 500 1 W
u.shes, unl 1,500 Ibs. per acre,..| 16 1 2090 31 6 1555 38 8 1260 30 .. 2340 17 2 1850 2 17 1819
Nitrate of soda,ZOOli)s. Per acre........ 15 5 1785 31 21 1845 4 . 3050 80 20 1700 19 14 3140 34 b 2304

21
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Muriste of potash, 150 Ibs. per acre... .
Sulphate of ammonia, 300 lba. peracrs
Sulphate of iron, 60 Ibs, per
Common #ald {sodmm chlorlcle) 300 1ba.
per aore,
Tand p]uster or gypsum (cnlcmm wul-
R?aheh 300 1bs. per RCPO. ., ,...0r cese-
ineral superphosphata Ne, 2, 00 1ha.
per acre.

11
196
15
16
15

Y- §

10

3010
2700
2450
2180
2030

24490

3
32
34
31
23

B

1950
1240
2620
1030
1065

2710
3050
27460
2100
2260

2480

41
44
32

42

o GO

22
12

2060
20
2440
2340
2200

2020

4
18
24
2
17

24
18

16

2270
2220
2000
3190
1580

2400
- 8237
2224
2146
2322

14965
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16 ' "EXPERIMENTAL FARMS,

REMARKS.

It will be observed that the yields of barley throughout the five years during
which these tests have been continued are much more even in character than those
of the wheat or oats, This is no doubt due partly to the fact that the land devoted
to these plots is more uniform throughout than that set apart for the wheat and
oats, and partly for the reason that the roots of the barley plant being comparatively
near the surfuce are more immediately influenced by the application of fertilizers.
The plant also seems to be more robust. Asx in the case of the wheat, it will be seen
that the season of 1891 was favourable for this crop.

OAT PLOTS.

The quantity of seed sown per acre on the oat plots was 2 bushels in 1889 and
1890, and 1} in 1891 1892 and 1893. The varietg chosen for sowing in 1889 was
the Early English, but as that seemed to be very subject to rust, the Prize Cluster
was substituted in 1890 and has been continned each year since. In 1889 the seed
was sown 18th May, came up 25th May and was ripe 16th August. 1890, sown
26th April, came up 14th May, ripe 8th August. 1891, sown 9th May, came up 16th
May,ripe 16th August. 1892,sown 6th May, came up 15th May, ripe 16th August.
1893, sown 27th May, came up 2nd June, and was ripe 15th August. The Early
English oats required 90 days in 1889 from the date of sowing to that of ripening,
while the experience of the four subsequent years gives 96 days as the average time
required to bring the Prize Cluster to maturity,

REMARKS. .

The yield of oats by the different plots for the five years during which these
tests have been continued, will be found very variable, A comparison of the figures
shows that the year 1891 was the mosti favourable one in the series when all the
plots averaged over 41 bushels per acre. The seasons of 1890 and 1892 were also
favourable: in the latter, the plots averaged about 40 bushels, and in the former
nearly 35 bushels. In 1889 and 1893 the crops were much lighter.

CORN PLOTS.

In conducting the experiments with the plots of Indian corn the object has been
to obtain the largest weight of well matured green fodder for the silo, and to have
that fodder so far advanced that when the corn is cut the ears shall be in the *late
milk ” or “glazed” condition. It was decided to test two varieties each year,
growing iz of an acre of each., At first a ‘dent’ corn, the Mammoth Southern
Sweet was grown, with one of the flint sorts known as the Canada Yellow, and the
cultivation of these two was continued during 1888, 1889 and 1890. In 1891 another
‘dent’ corn, the Red Cob Ensilage, was substituted for the Mammoth Southern
Sweet, while the Rura] Thoroughbred White Flint, one of the larger and stronger
growing of the flint yarieties replaced the Canada Yellow. Sinee neither of the
dent sorts numed attained to a sufficient degree of maturity to make good ensilage,
another change was made in 1892, and two flint varieties grown, the Thoroughbred
White Flint, and an earlier sort known as Pearce’s . Prolific. The stronger grower
of the two sorts selected each year has been designated No. 1, and the less vigorous
sort No. 2. The dent varieties all rank as No. 1, and in 1891 the Thoroughbred

White Flint is classed as No. 2, but in the two following years this usetul sort being .

a more vigorous grower than Pearce’s Prolific, has found a place in the No. 1 series.
For the first four years the No. 1 series was planted in drills 3 feet apart, using
about 24 é)ounds of seed to the acre, and thinning the plants when upto 6 or 8inches
apart, and the No. 2 in hills 3 feet apart each way, 4 to 5 kernels in a hill. During
the past two years both sorts have beeh grown in hills,
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In 1888 they were planted June 7th, came up June 13th, and harvested
September 12th. 1889, planted May 23rd, came up June 4th, harvested September
12th, 1890, planted May 21st, came up May 31st, harvested September 8th, 1891,

lanted May 21st, came up May 31st, harvested September 22nd. 1892, planted
ay 23rd, came up June 3rd, harvested September 17th. 1893, planted June 9th,
came up June 19th, harvested October 3rd.

REMARKS.

The yields of corn for the several years are quite variable, the better crops
having been realized in 1889-1890 and 1891. In 1889 the entire series of plots
under No. 1 averaged 18 tons, 1895 lbs, and those under No. 2, 10 tons, 1503 lbs;
in 1890 No. 1 plots 15 tons, 728 1bs; No. 2, 10 tons, 1528 lbs,, and in 1891 the No.
1 plots gave an average return of 16 tons, 1265 lbs,, and the No. 2 plots 11 tons, 816
Ibs. An anomalous result appears in the yield of plot 1 as compared with plot2
for 1891. The yield of plot 1 on which well rotted manure is used was for that
year at the rate of 15 tons 1,440 lbs. per acre, whereas the yield from plot 2 where
the same weight of fresh manure is used was 33 tons and 20 lbs. The advantage if
any in using fresh manure would be quite insufficient to account for this difference.
On several occasions individual plots have been injured and the yield much lessened
by the young plants being eaten off by cutworms, and as this plot is the outeronein
the series, it would be specially liable to such depredations; although it has escaped
record, it is quite probable that the short crop in this instance has resulted mainly
from that cause. The yield from plot 4 to which 500 lbs per acre of finely ground
untreated, mineral phosphate have been applied each year has in most instances been
less than the crop from No. 3, the adjoining unmanured plot: this has resulted
from a part of plot 4 lying comparatively low, and as a consequence the corn
suffers in wet seasons. Plots 18, 19 and 20 have given comparatively poor returns
for several years past. On these the soil is heavier and colder than on the other

plots and not so suitable for corn, particularly in wet seasons.

PLOTS OF MANGELS AND TURNIPS.

In conducting these experiments the roots only have been taken from the land,
the tops have always been cut off and left on the ground to be ploughed under so
that the fertilizing constituents they have taken from the soil might be returned to
it, one-half of each {5 acre plot in the series has been devoted to mangels and the
other balf to turnips. The varieties in each case have been changed from time to
time and sometimes several varieties have been used on the same plot. In 1889 the
variety of mangel chosen was the Mammoth Long Red, while on the half of the
plot devoted to turnips two varieties were used mentioned in the table as Nos. 1 and
2, 28 rows being sown with Carter's Prize Winner and 2 rows with Carter's Queen
of Swedes. In 1890 three varieties of mangels were sown, 14 rows with Mammoth
Long Red, 5 with Mammoth Long Yellow, and 5 rows with Golden intermediate.
These are designated in the table as Nos. 1, 2 and 3. Carier's Elephant Swede was
selected that year for the turnip plot. In 1891 three varieties of mangels were
used and six of turnips. The mangels consisted of 18 rows of Mammoth Long
Red, 3 of Yellow Fleshed Tankard and 6 rows of Golden Tankard. The turnips were
6 rows of Lord Derby Swede, 4 New Giant King, 3 Imperial Swede, 6 Champion
Swede, 4 Purple Top Swede, and 4 rows of East Lothian Swede. In the table the
mangels are referred toas Nos. 1, 2 and 3. and the turnips as Nos, 1, 2, 3, 4, 5and 6.
In 1892 and 1893, the Mammoth Long Red was used alone in the division for
mangels while the variety of turnip chosen for 1892 was the Improved Purple Top
Swede, and in 1893 the Prize Purple Top Swede. The season of 1889 gave the
largest returns both for mangels and turnips: the crops in 1890 and 1892 were also
fair ; while those of 1891 and 1893 were very poor. In the first year of the course

' the mangel division of plots 11 and 13 suffered from imperfect drainage and during
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ExperiMEnTs with Fortilizers, on plots of Indian Corn, {jth acre each, cut green for Ensilage.

8T

| No. of Plot.

<

a0

=3

AVERAGE FOR
131 SEASON, 1888, 28D SEASON,18R9. 3R D SEASON, 1890, |41H SEASON, 1801. |5TH SEASON, 1892, |6TH SEARON, 1803.| THE WHOLE
. . PERIOD,
- e - : - . - : - 3 - : ) Gl uv ) !v Lt ”l‘ el R ..l‘l‘q . .
: LEEEILEE LLERENLEE ILERE[LES Lg% [ABEELTEET (LB EEIES ) o8 | o8
Manure applied each year. <°g =& |.5% =N =B Sep BamlT By Hegl Sepl Bad) =t
sTER[s2 STRE[ED SBEE B Y [HE2 o REEsREE M ES SRER M ES) IE =3
Zﬁﬁ;ﬂggdém '5/5_5‘9”:(402 R 4‘“2,_;('4%25/5?:5&8““A"glénEZgE:A»”'gé B iz
N T P I FE A IS PR A T eI FE L S
SR ok Lok FRooh R K Pk A 2K GEass SRES SR s EMES R S gbl 52| o4
t_mﬁdlc_@OBw'_mﬁwo’_m ga| ANS| Ora| Faw SET HES M BT R PR iz Al
Per acre|Per acre Per acre| Per acre Per acre|Per acre Per acre;Per acre| Per acre/Per acre Per acre Per acre Per acre/Per acre &y
<
£gf 58 48 4|2 528 4|2 a2 n|faFaltalfall |l 3
£ RlE Rl Alr Rle Alg Al Ale Ale Ale Ale Ale Ale Ale A &
1/Barn-yard manure, well rotted, 12 e
tons peracre... ................ .| 14 500/ 13 5o0| 19 1200{ 9 1320 20 1900 15 1600 15 1440 13 700| 15 760} 13 700, 10 400/ 7 1460| 16 34' 12 '380 E
2/Barn-yard manure, fresh, 12 tons per £
ACrO. .....c0uns i 13 1420 14 960l 22 400| 11 1520 22 445 14 1220 33  20{ 14 660 15 820 9 140{ 12 1320{ 6 1380 19 1737| 11 1647 q
3 Unmanured.......c.cocivunen ounn 10 1100| 11 120{ 10 1660{ 6 1120/ 15 320| 10 1370{ 13 300{ 8 3G0| 10 420{ 4 1040, 6 1320] 3 440! 11 187 7 741 '
4/ Mineral phosphate untreated, finely t~
ground, B00 1bs. per acre in 1888— hy
800 Ibs. per acre each year since., | 12 1360 9 1720) 14 1200| 6 1780; 12 170, 6 1100| 9 1260{ 6 1120| 51740) 4 320{ 3 660, 2 1580] 9 1398 6 270 N
Mineral phosphate, untreated, finely By
ground, 600 lbs, per acre in 1888— &
800 lbs, per acre, each year since; n
nitrate 0} soda, 200 lbs, per acre....| 13 360 13 4200 17 G600} 9 40 12 1200 12 7600 19 1460 9 900[ 12 880; & 680 6 880| 5 940/ 13 1050 9 290
6;Barn-yard manure, partly rotted and
actively fermenting, 6 tons per acre;
mineral phosphate, untreated, finely
ground, 500 1bs. per acre, composted
together, intimately mixed and al- |
lowed to heat for several days before
BINEZ ooirievnenr ter anervivanss 14 500 14 1800] 23 1200] 11 1830| 19 240; 14 120/ 24 1820/ 17 820 15 1620{ 8 140, 12 300; 8 1160, 18 613 12 987
7\Mineral phosphate, untreated, fincly
gronnd, 500 lbs.; nitrate of soda,
200 1bs, ; wood ashes, unleached,
1,000 lbs, per acre ......viiienn.... 14 200\ 14 640/ 21 1200] 11 1280} 15 1280 11 1060| 23 120| 11 1620{ 15 980 8 540 11 20, 8 800| 16 1633] 10 1990
Mineratl phosphate, untreated, finely :
round, 600 lbs, ; wood ashes, un- )
eached, 1,500 1bs, per acre......... 13 1540! 14 1040| 18 1300 10 460| 15 1330] 8 170 14 780| 10 40| 9 1720, 7 400{ 8 1300) b 1280} 13 828| 9 UG5
Mineral superphosphate No. 1, 500 Ibs. ' : ; N
per acre....... et e e 14 1000| 14 480 19 500l 11 340] 11 1840 10 1400] 13 980; 9 1300{ 10 360| 6 660 6 1600 5 1800 12 1380] 9 133
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10/Mineral superphosphate No. 1, 350) I | | !
1bs. ; nitrate of soda, 200 1bs. peracre.! 13 50: 13 940 20 1800| 12 800, 18 1780| 11 940| 15 620 15 1460
11/Mineral superphosphate No. 1, 350

1bs. ; nitrate of soda, 200 lbs. ; wood

13 560! 7 1500 12 900

-3

100) 156 1285] 11 623

g’ ashes, unleached, 1,500 1bs, per acre.| 15 1180/ 16 680! 22 1400{ 11 1420! 20 1710 15 250] 18 1920 16 ]220) 14 20, 9 1400 12 860, 9 400| 17 848} 13 228
| 12|Unmanured ...............000eu.n.. 13 1340) 17 40| 18 650 14 180 15 1620 10 840! 12 1980] 10 lH(iOi 8 1840; 6 1340{ 7 1840; 4 1681 12 1878} 10 1240
vo 13|Bone, finely ground, 500 lbs, peracre.| 13 ....| 17 1220{ 19 S00; 10 60| 13 480 10 580] 15 1340 7 1920 9 660 7 360 8 260, 5 1180] 13 207] 9 15563
b 14,B0ne, tinely ground, 500 Ibs,; wood :

ashes, unleached, 1,500 1bs. per acre,| 14 ]090‘ ‘15 3801 18 1100] 10 340, 14 1820f 9 40| 16 14801' 10 1480, 8 1240; 6 1480| 8 6GO| 5 60O 13 1130/ 9 1053
15'Nitrate of soda, 200 lbs, per acre.,....| 13 480 15 1620 21 1000 11 1800; 15 1120| 18 210/ 17 1540' 13 820, 12 1120, 7 1500; 10 G605 1860| 15 3201 11 635
16 Sulphate of ammonia, 800 1bs. per acre.| 14 3200 15 380} 20 800' 13 20, 15 830( 12 1000] 19 660 13 480! 11 14600 6 1500f 10 200] 6 420| 15 428 11 300
17| Mineral superphosphate No, 1,600 bs.;;No cropiNo crop
muriateof petash, 200 lbs, ; sulphate, taken | taken :
of ammonia, 150 1bs, per acre ..... in 1888, 1in 1888, | 16 600/ 9 8GO| 16 600! 11 840; 17 860: 13 1820/ 10 820| 8 480/ 10 1960 5 1760 14 568 9 1652
18 Muriate of potash, 300 ll)s. per acre, , . ‘ “ 16 2000 9 1660{ 12 720] 6 GGUj 12 980] 7 320) 6 1760, 5 80f B 7T60| 4 360 10 1284) 6 1016
19/ Double sulphate of potash and magne- .

sia, 300 lbs. per acre in 1889 and "0 ;
muriate of potash, 200 lbs., substi-
tuted each year since ; dricd blood, .
300 1bs. ; mineral superphosphate

No. 1, 570 lbs. peracre. _......... ¢ “ 17 1800, 10 1340| 13 1240/ 9 1160; 11 320, 9 1740/ 9 1840/ 7 1660/ 10 120| & 760/ 12 1064 8 1332
20[Wood ashes, unleached, 1,900 lbs, per .

acre.,...... . e e e o ¢ 16 4001 10 100} 14 80 5 340} 11 I56G0| 9 1020[ 6 1400| 6 1120] 5 1760 5 4060[ 10 1840, 7 608
21|Pone, finely graund, 500 ths. ; sulphate

of ammonia, 200 lbs, ; muriate of

potash, 200 1bs. per aere. ........... ‘ ¢ 20 00| 13 1240} 16 1650] 7 1925} 12 1140{ 9 1480 9 650{ 7 520 8 1200{ 5 1700} 13 928! 8 1773
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ExperiMENTS with Fertilizers on Roots; Plots of Mangels and Turnips, {; acre each.

|
157 SEASON, 1889.[2ND SEASON, 1890.] 3RD SEAsON, 1891 1 4TH 8EANON, 1892, | 5TH SkasoN, 1893, A\‘;’;’{'ﬁ)‘;}“gﬁ:‘l (;'D'f“
West § | East 4 | East § | West § | West § East§ | Fast § West 4 | West } East §
Plot.” | Plot. | Plot. ! Plot. Plot. Plot. | Plot. Plot Plot " Plot. o -
: . \ o N
s R : o e ) e bofs L@ o ) st P . s tpea L © . L o O Qe -
Manure applied each Year, %é s 4 R 80‘.3 ‘EE 3 'gw,: %‘:N. ] g :l:f‘,, »E E'Lﬂ g aE :’yofc ,gc g
: 2. |8 imy g5 s ide 3 S0y 538 |27 |E53 3 ®
2 R Pl > = !;wa o > ., K Aq; B ﬂqk 2 3 4
2 | &% [@Z% M2 Sof |©of® leofgy) "%, LTEF | TF \MeF | T T
< eI P EA LT A SR R Fe A IR NGt R FRR R ¥
“i B2 - LB @ o 3 S = 5 2
= PErLiEgl TElpEEed Bils B4 T | P33s EesY|Eo3iic B | i
S S8l 2 EFaL|d5m j:a‘isﬂa E8edz | SAMT | pdkE | 2 ANT | AT | 3 5
Af‘ -~ 3 ~ ;E—t e 3 = I3 d 3 -~ 3
’ Per acre{Per acre Per acre;Per acre| Per acre. | Per acre. | Per acre. | Per acre. | Per acre. | Per acre. | Per acre. | Per acre.
i —_— I
| IR I IR R AR A R
=~
! eRleflédled|léflédled|egrlénlaéaaleslas
1 Barn-yard manure, well rotted, 20 tons |
t per acre . .| 19 340 16 1200] 22 320/ 11 460! 22 1220 9 1180 22 1900 9 1060 20 260 8 220/ 21 808 11 24
2 Barn-yard ma,nure, freuh 90 tons pera,c 17 1760| 18 400| 22 1740| 12 580; 21 1480 9 1100 21 200/ 13 1080 20 360! 9 180 20 1508 12 1068
SUmnanured..............coo ool 14 840 15 10001 11 780 5 160, 6 1410 6 240 9 1020 6 580 7 360 2 1065 9 1682 7 209
4 Mineral phosphate, untrented finely '
| ound, 1,000 lbs, per acre ........ 13 13 1600} 10 760| 6 1600 5 1690 5 b6, 8 720 9 bH20 7T 220 2 15620 8 1878 7 1160
5 Mineral phosphat,e, untreated, tinely
| ground, 1,000 lbs, ; mitrate of soda,
| 250 lbs.; wood ashes, unleached, 1,000 : ‘
1o lbs. peracre ... iiiiiiieniaes 16 1560, 13 1300; 14 1660 &5 920, 10 1370 4 1350] 12 1440 0 1760 11 460, 11760 13 498 7 218
6 Barn-yard manure partly rotted and i i
i actively fermenting, 12 tons per acre ; l
niineral phosphate, untreated, tinely.
| ground, 1,0001bs. compmttdtngmhel !
) mtlmutely mixed and allowed to! {
heat for keveral days before using...| 17 700 11 1800 19 1800 9 1580; 19 10200 11 400 16 620 12 5&0] 13 350 717201 17 bH04| 10 1216
7'Mineral phosphate, untreated, finely : f
ground, 1,00 Iba.; enlphate of potash, !
200 Ibs. in 1889 and 18490, substltutedl ;
by muriate of potash, 250 lbs. in “
I 1891 and subsequent years; nitrate i . ~ - -
! of soda, 200 lbs. per acre,.......... 16 1500, 12 900 12 360, 10 1820 7 1210 3 h8o 8 1620, 10 540 7 245 2 245 10 987 7 1617
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Mineral superphosphate, No. 1, 500 I |
Ihs. 5 sulphate, of potash, 200 lbs. in : { |
1889 and 1840, substituted by muriate { |
of potash, 250 lbs. in 1891 and subse- !
quent years ; nitrate of soda, 200 lbs. l ]
PELACT® ..vve vevvn v sonvernan.. .t 20 17 1300} 15 11201 12 840 6 120 4 1360 17 60

9| Mineral superphosphate, No. 1, 5001bs. i

peracre ........... [P 13 1600 13 600| 9 780] 9 400, 8 147 b 440, 11 740 8 1460 b5 1650 3 850 0 1648

10| Nitrate of soda, 300 Ibs. per acre. ..... 14 4000 15 1100] 13 1940 9@ 440 10 1880 3 860) 17 1340 91120, 13 165 1 1190, 13 1045

11:Sunlphate of ammonia, 300 1bs, per acre.l 4 600} 15 900| 12 1440' 11 1340 G490 4 4200 13 1060 9 19801 11 400 2 860 9 1200

12Unmanured............ ............ 10 1900[ 14 1200] 8 1000, 10 1200 4 070 2 60, 9 8RO 7 1340 3 1970 1 510 7 864

13,Bone, finely ground, 500 lbs.; wood ! 1‘ !

ashes, unleached, 1,000 1bs. per acre.| 9 1800/ 12 1600: 10 1540, 12 520' 6 840 2 890 12 120 6 1920 11 1640 2 H8O| 10 388

2
1
3

10 1800} 12 950 7 1150, 14 450 10 1290

I
1950
1742
1500
462

N x==a

-1

702
14/ Wood ashes, unleached, 2,000 lbs, per | i

BCTE. + vt ivives ciur abseianeieas 13 200 13 800 13 740: 10 1760; 10 1600 11700 13 60; 9 660 9 1520 1790, 11 1824 1342
15/Common salt (sodiumn chloride), 400 1bs. ’

1950, 11 836 1750

1140, 13 1977 9 1540

-3

-3

|
PELAacTe ..., Lot 13 400 14 12960, 12 480; 11 830 3 680 11 220 7 1640 7770
16!Mineral superphosphate, No. 1, 500 :
| Ibs. ; nitrate of soda, 200 lbs, peracre.|No cropiin 1889, | 16 1400| 20 320, 12 830 6 1860 14 1000 8 840 12 680
17:Mineral superphosphate, No. 1, 500 o
lbs. ; wood ashes, unleached, 1,500 ‘
lba. peracre ....... ... ......... “ o il’i’ 260/ 18 680 9 130 6 H40 12 500 7 1440 11 750
18| Mineral superphosphate No. 1, 5001bs.; ' i ‘
muriate of potash, 200 lbs, per acre.. IS ¢ 17 700{ I8 13607 11 1190 7 500, 12 800 O 11400 10 1960
19/ Double sulphate of potash and magne-
sia, 300 lbs. per acre in 1889 and 1
1890 ; muriate of potash, 200 lbs.,
substituted each year since; dried ‘

6801 12 910 8 1335
990, 13 162 9 1907

C S ]

blood, 250 1bs. ; mineral superphos-
shate, No. 1, 500 lbs, per acre.......
200Wood ashes, unleached, 1,500 lbs.;

common salt (sodium chloride), 300 i ;
Ibs. peracre......... .. ... ..., “ “ 17 401 18 SHO; 15 3.’)0‘ 6 1210 15 1500 9 4201 12 580 4 70 15 117 01115

21|Mineral superphosphate, No. 2, 500 ! | )
Ibs, peracre ..... .. ... ..... ... ‘ “ 20 1680! 17 ]130‘ 15 1870 5 16000 14 1720 9 800 14 370 18900 16 910 9 1397

“ 18 1220, 17 1960 11 1450 5 640 13 1600 9 600 13 1210 5 230 14 870 9 867
.
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the past three years the crop of turnips has been much diminished by the attack of
aspecies of rot which has affected the roots when partly grown and resulted in rapid
decay. This disease has been common on many farms in the Ottawa district, and no
remedy has yet been discovered for it. It was hoped that change of seed might
affect the crop favourably, but this seems to have no appreciable eftect. During the
past wet season the yield has been greatly reduced from this cause. From 4 to
6 1bs. of mangel seed and 6 1lbs, of turnip seed is the quantity which has been used
per acre each year, and both have been sown in rows 24 feet apart. The treatment
of the land has been as follows: Ploughed in the autumn after the crop is
gathered, disc-harrowed once in the spring, harrowed with smoothing harrow once,.
then ridged and sown, The land used for the turnips, which are usually sown later
than the mangels, is allowed to stand after disc-harrowing, then cultivaled once and
ridged immediately before sowing. In 1889 the mangels were sown May 23rd, came
up June 2nd and were pulled October 13th. The turnips were sown May 23rd,
camo up May 30th, were pulled October 14th, In 1890 mangels were sown May
21st, came up May 30th and were pulled October 15th. The dates of the sowing
and coming up of the turnips for this year have been lost, but they were pulled
October 16th. In 1891 mangels were sown May 16th, came up May 27th, pulled
October 16th. Turnips were sown June 6th, came up June 11th, were pulled October
19th. In 1892, mangels were sown May 14th, came up May 24th and were pulled
" October 19th, Turnips were sown June 11th, came up June 16th, were pulled
October 29th. In 1893, mangels were sown May 31st, came up June 7th, were
pulled October 21st. Turnips were sown June 15th, came up June 20th and were
pulled October 21st,

PLOTS OF CARROTS AND S8UGAR-BEETS,

The plots of carrots and sugar-beets, consisting of 5%; acre each, were sown on
alternate halves of the wheat, barley and oat plots for the purpose of cleaning the
land from weeds. They were begun in 1891 and have been continued to the present,
The plots after wheat and oats have been sown with a field carrot known as the
Improved Short White. The plots after barley were sown in 1831 with 11 varieties
of sugar-beet as stated in the table. The varieties were Dippe's Klein Wanzleben
4 rows, Bulteau Desprez 4 rows, Vaurica Yellow Giant 2 rows, Vilmorin’s No, 1,
4 rows, Large Sugar 4 rows, Klein Wanzleben 4 rows, Vilmorin’s Improved White 2
rows, Green Necked Brabant 2 rows, Vilmorins No. 2, 4 rows and 8 rows each of seed
sent for test by Mr. A, Musy, of the Farnham Beet Sugar Factory designated L. B. and C,
H. In 1892 the plots after barley were sown with the Guerande or ox-heart carrotand
in 1893 with the Mammoth White Intermediate, a field carrot recently introduced.
In 1891 the sugar-beets were sown 11th May, came up 26th May and were pulled 18th
October. The carrots grown after wheat and oats, were sown 11th May came up 26th
May and were pulled 29th October. In 1892 the carrots grown after barley were
sown 11th May came up 26th May and were pulled 29th October; those after wheat
were sown 6th May came up 20th May were pulled 31st October, and those after
oats sown 6th May came up 20th May and were pulled 3rd November. In 1893 the
carrots grown after barley were sown 30th May came up 7th June and were pulled
23rd October; those after wheat and oats were sown 30th May came up 6th June
and were pulled 23rd and 24th October,

These plots have given fairly uniform returns varying but slightly from what
might have been expected from the fertilizers used. The sugar-beets on several of
the plots in 1891 were partly destroyed by cut-worms which will account for un-

expected variations in yields that year. The carrots after oats also suffered similar "

injury that season. On plots 18, 19, 20 and 21 after oats, the soil is heavier than
on the other plots and less suitable for carrots which will in part account for the
relatively smaller yield on these plots as compared with those after wheat,

R



i: Barn-yard manure, partly rotted and actively fermenting, 6 tons
{ner acre ; mineral phosphate, untreated, finely ground, 500
bs. per acre, composted together, intimately mixed and
allowed to heat for several days before using............... 3L 600| 16 1840; 28 800 18 1400, 16 1980| 18 1940/ 18 1720| 21 1050 13 120 22 1907| 20 287

Mineral phosphate, untreated, finely ground, 500 lbs, ; nitrate of
soda, 200 1hs, ; wood ashes, unleached, 1,000 lbs, Yer acre....| 18 1000] 11 1190] 24 200 17 440 15 1060 18 200; 14 1830 15 1900 15 660 16 1757| 19 303

Mineral phosphate, untreated, finely ground, 500 lbs. ;5 wood

B ExPeRIMENTS With Fertilizers on ITalf-Plots of Carrots and Sugar Boets, 5 acre, after Wheat, Barley and Oats,
18T SEAsON, 1891, 2ND Skason, 1892, 3rD SEASON, 1893. AVERAGE YIELD
- or CARROTS.
Fnst4 | West 3 | Fast4 | West 4 | Enst 3 | West 3 | East 3 | West § | Fast § —_—
Plot. Plot. Plot. Plot. Plot. Plot. Plot. Plot. Plot, | Improved Short
— - o fwonnl v PSR Fowrsbwnnel yersvvomed et White for three
TES |4l |BE4(TEY IBET (324 [TET lgEm (REg| e
Manure applied cach Year, g s $4 | 8% |ES® |gwz £ § g8 [£eg g § [ =}
2 g — e | B e = S pa [ Qo= B g oI o @ 0]
E£S |mop | B2 [E22 5.2 | EET (880 (5B | E£S| §% | B
s —ER | dyR | PET RER B4R |2 FER B [ SE3| BB |
£ 2T |53 PR ET 88T | BRI BT 23T | BR| %5 | 4y
. 5 o 2 d 3 5 5 . B
= SE3d %Moz |4EL |(95Fe Dyl 4yl dusg(dETe £l | = | I3
e A < 2 >< 5 < - = 2
S smEe| BEE Eo g g£a§§os§ EnsS Ensolciigl Egg | EE | £
7 O n &) &) ] &) [} &} &) < < ?;
Per acre|Per acre/Per acre|Per acro|Per acre Per acre| Per acre|Per acre|Per acre|Per acre|Per acre g
. R . R . . ty
% . o . o} ] . o o I3 % ] o ]
2 Gl g & | & 4| & g g18 218 2128 £ & 4|8 g & N
§ 25 2 3 2 ) 2 2 ] 2
FAle RleAleAla3|ddlgdalénlédals £ER3 O
1/ Barn-yard manure, well rotted, 15 tons peracre .... ..... .... 27 600] 18 1390 23 1600] 20 9401 16 1800] 20 940| 19 80| 21 200 15 8K0| 22 1207| 19 1797 =
2. Barn-yard manure, fresh, 15 tons per acre. .... ...........:..| 29 600| 17 1120/ 26 1300| 21 900! 16 1660 19 640] 20 550] 20 90| 16 1230 24 17/ 20 1723 N3
3‘Ur_una,nured ......................... FE 22 .0 8 870|156 500 14 1280/ 12 1080] 12 180| 15 40| 14 1940] 10 280] 17 440 12 987 o
4 Minera] phosphate, untreated, finely ground, 500 Ihs, per acre...| 21 1600/ 7 130 16 900| 14 1400/ 12 1820 12 1060 14 1570| 12 630 9 1850 17 190| 12 1937 &
6; Mineral phosphate, untreated, finely grouud, 500 Ibs, ; nitrate of N
Boda, 200 1hs. PEracre. ... ...t iiivcvneiiiaai 125 1020] 13 1540 20 1400f 16 1240; 14 1880 15 1240| 17 10} 15 1500] 12 1870! 19 1423 16 833 ;
53}
Q
~
=3
?5

-3

x

ashes, unleached, 1,500 Ihs. peracro. . ... o o0 Lol 11 R00p 9 3601 19 400/ 15 1440 14 40| 16 1900] 12 1680) 15 1300 12 820 13 40| 16 373
9 Mineral superphosphate, No. 1, 500 1bs. peracre........... ... 106001 11 9007 17 ]ﬁ(N)[ 15 16400 15 17800 15 80| 11 390{ 16 270 9 740( 12 877 14 107
10/Mineral superphosphate, No.1, 350 Ibs.; nitrate of soda,200 Ibs,p.a.; 21 8000 13 1440 15 460; 18 440) 13 1740] 14 580 13 390) 18 330! 12 280 14 543| 13 1773
11/Mineral superphosphate, No. 1, 350 ths, ; nitrate of soda, 200 Ibs,

! wood ashes, vuleached, 1,500 Ibs, peracre..... .. ....... 25 1800 13 1200 6 1940 19 1300) 17 1320! 12 18%0] 15 330| 17 170| 12 1150| 20 477] 10 990
12 Unnannred. ......... Cete eeernens aees e iaiaasaes saas 23 600F 8 510/ 6 1900; 14 1600] 11 400{ 10 1200 14 1870 13 960] 7 550! 17 1357 8 550
13. Bone, fincly ground, 800 ths, peracre............... .o ... 21 1000 8 400, 6 700 16 1820/ 10 1960] 11 340] 16 5H00] 14 1910] & 1490 18 440] 8 1510
14 Bone, finely ground,5001bs. ; wood ashes,nnleached, 1,5001bs. p.oac.) 24 800] 10 16300 13 .. | 20 1980] 14 500] 15 ... .| 19 1330 17 1310, 16 956] 21 1370 13 1650
15! Nitrate of soda, 200 1hs peracre........... e e e 99 4001 15 555‘ 19 1800, 20 6200 13 1860{ 20 20| 18 170] 14 580 17 50O 20 397 19 107
16: Muriate of potagh, 150 1bs. peracre........ ... cooiiienn.oL. 22 1400 8 160; 17 ‘ 18 RO| 14 800] 20 1280} 13 1990 17 1500 15 1260 19 1823| 17 1513
17 3ulphate of ammonia, 300 lbs. peracre,......... ... ... ..., 16 7000 11 40, 12 800. 15 1226 12 1700| 18 960} 12 1430} 15 7H0) 13 760! 14 1783 15 173
18 Sulphate of iron, 60 1bs, peracre........ .0 ciiiiiiinennen, 19 10001 10 1760] 15 2(50} 13 1900 9 17407 13 1720f 14 740/ 16 250| 11 380| 15 1884] 13 787
19.Common salt (sodium chloride), 300 Ihs, poracre,........oo..... 20 1600) 12 15801 17 260, 15 17401 13 14401 18 620| 14 870 15 1560; 15 280, 17 76/ 17 53
20: Land plaster or gypsum (ealcinm sulphate), 300 Ibs, per acre.....| 20 12000 11 245 18 4('»()' 18 11801 12 1680/ 19 1600 14 7200 18 1790 13 870| 17 1700| 17 310
21/Mineral superphosphate, No. 2, 500 {bs, por acre... . . ..... caben 200l 10 18950 17 800] 14 12400 13 720 18 1200) 12 1580} 17 210] 11 1950{ 15 340[ 16 3 82
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GENERAL CONSIDERATIONS,

While a period of six years in the testing of the effects of manures on crops is
altogether too short to permit of drawing positive conclusions on any point, yet
when a considerable degree of uniformity is found in the results throughout the
series they may justify an experimenter in calling special attention to them.

The results obtained from plots 1 and 2 throughout the whole series in uui-
formly large average returns serves to confirm the correctness of the view generally
held as to the beneficial action of barn-yard manure. It is, however, worthy of
note in this connection, that in its application to wheat, barley and oats, manure
used fresh from the barn has produced a higher average of grain than an’equa
weight of manure which has been well rotted. Inthe bailey plots the fresh
mmefght of straw, while in the oat and wheat plots the
advantage, as far as the crop of straw is concerned, is slightly in favour of the rot-
ted manure. On the corn plots the fresh manure has given much the heavier crops
on the No. 1 series, while the rotted mannre has a slight advantage in No. 2. In

the case of the roots the advantage is on the side of the rotted manure with the
mangels, with the sngar beets grown in 1891, and with the carrots after barley iu
1892; but the fresh manure gives the larger returns with the turnips, also with all
the crops of carrots after wheat and oats and with the carrots after barley in 1893,
These facts when carefully compared indicate a_considerable advantage thus far iu
.the use of fresh manure over that of rotted weightTor_weight, which 18 8 most im-
portant point in the economy of Tianures, since, %ur’in‘ the process of rotting, man-
nure loses about 40 per cent of its weight, and to this 1688 must be added the cost of
twice bandling, and usually that of Lurning ouce or twice during tha process of fer-
mentation. 1he explanation of this rather unlooked for result, probably lies in the
fact that the liquid portions of the manure, the richest iu nitrogen, have much of
their most valuable constituent volatilized and lost during the process of rotting.

The unmanured plots, Nos. 3and 12, show fairly uniform results throughout, the
slight differences being easily explained by variation in soil.

The crops given by plot 4 in all the series seem to show that mineral phosphate
untreated no matter how finely ground has little or no effect as a fertilizer, and that
the effects observable where nitrate of soda and wood ashes are used in conjunction
with the untreated mineral phosphate are probably due entirely to the action of
these added fertilizers. There is however no doubt that the mineral phosphate
when treated with sulphuricacid and rendered soluble by being changed to the super-
phosphate is a most valuable addition to the fertilizing constituents of the soil.

It would appear that, when the finely ground mineral phosphate is intimately
mixed with barn-yard manure in an active state of fermentation and composted for
several days, better results are obtained than would be expected from the pro-
portion of manure used and itis probable that under these circumstances some por-
tion of the mineral phosphate is rendered soluble by the action of the ferments in
the decaying manure,

The addition of highly nitrogenous fertilizers, such as nitrate of soda and sul-
phate of ammonia, while usually producing a fair increase in the weight of grain, has
a more marked effect on the weight of straw, which is increased very considerably.

It is somewhat singular that the inferior qualily of superphosphate of lime
known as No. 2 has given in nearly all the tests better average results than have
been obtained from the use of the more costly No. 1 quality : no explanation can yet
be offered for this unlooked for result.

The experiments with the use of common salt alone, and land plasteror gy psum
alone, have resulied in better average yields than was expected. These results
are most probably due in large measure to the influence which both these substances

“exert in liberating potash in the soil, by reducing insoluble potash compounds to
soluble forms and also of influencing the texture of the soil 8o as to enable it to
retain more moisture. The use of salt aloneseems to be specially beneficial to the
barley crop. The tests made with sulphate of iron on grain crops have also given
better results on the average thau was looked for.
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Some of the less favourable results obtained from the use of artificial fertilizers
which from the nature of their constituents are known as complete fertilizers are
unexpected and disappointing and cannot at present be explained. Inall probability
the experience of & few more years will throw further light on the subject.

DISTRIBUTION OF SEED GRAIN.

This useful department of the work of the experimental farms has demanded
increased attention during the past year in consequence of the very large number of
applications which have been received from all parts of the Dominion. This grati-
fying appreciation of the value of this distribution of useful varieties of seed grain,
while manifest in most of the provinces has been most marked in the province of
Quebec. 11,113 samples of 3 1bs. each were sent to this provinee, an increase of 2,596
over last year, and there still remained at the close of the distribution two or three
thousand applications which had been received late and which could not be supplied, .
as the available stock of good grain was exhaasted. To nearly all the provinces of
the Dominion the number of samples sent from Ottawa in 1893 was in excess of
any previous year, There was a slight falling off in the number sent to the North-
west Territories, also to British Columbia. This apparent deficiency has been partly
if not wholly made up by the larger quantity of samples sent to farmers direct from
the experimental farms in the North-west Territories and British Columbia. At
all the branch farms a distribution of such samples now takes place annually to the
great satisfaction of the farmers in the provinces and territories where these insti-
tutions are Jocated. It is highly desirable that all applications for samples of seed
grain should be made as early in the year as practicable, if delayed there is much
greater difficulty in meeting the wishes of applicants. The distribution consists
mainly of samples of the principal cereals and not more than two are sent to any
one applicant. No seeds of field roots, garden vegetables or flowers are supplied.

‘ The samples sent out during the early months of 1893 wecre distributed as
ollows :—

Prince Edward Island.

OAL8.eriens o sertreraiiassenes corrsensareesensnss seosnnnren oe seareenon 150
Barley............. fevn seereseceienieens cesaresarsireenenetiressnsasiesnan 133
Wheat.., ceeeeeereireereien civeeeeeransossnnsans crees evennsanens Ceevens 131
Pease......... ... eseeeseenasrias eetsee sesenc et enseasescancaran cerreaes 21
INdian COTM..cccvieriiieiseerreereeinncsecossenss avee sevencns socnvans 67
Potatoes . coneneciiiniee cereittiraiaane cereneans . menene 17

519

Number of applicants supplied 281.

Nova Scotia.

OB ceeeiiitiaats ciurennaes cercrsrsiaee ceenensnetts teranentonnnatte sasanr 486
Barley...ccoees enuens har seeeestitesecsseiaienas satetenerartaes sacanenas 460
W heat..coe coiiieriiiiee ceitircieetiriatseesnerateaeraensnerans  aean 254
Pease..cciie et iiiiccierree caeanen i errenseesatrinennne LI 63
Indian COrn....cccv vintr cee civennenn reseeenscen erreestettantnar sesete 278
Potatoes... ...... ceerenreernanas ete vres sesesareaseeseseceness sevsenenes 81

1,624

Number of applicants supplied 860.
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New Brunswick.

OB .veuusversirenses seresnsossnasonesns toeesesasnanensssenscsssase sassnnns 476
571 1= - Y 425
Wheat . . . o eecnses 351
PeaBe. e iiererteiireiecicttiiatee cere asesve e careres eresens sisenes 154
IndIan COTD e iereneiricoceniscnas covstestaneorecrssrasars.cosonnvasses 353
POtatoeB. oceiee ierieirirecnreenressiarsranss sancnvnessosnsrasasassncs -55

1,814

Number of applicants supplied 6,416.

Manitoba,
OB ciirerer seerersioreesener tenees 2esovsstssssnononcass cansanns sosvees .
Wheat. ot cireereiarenaranse Cetbarressevesanesesrans oennes o ereraseenes .
Barley.ciceiree coviiiiiiiiiii s e e e e
Pease....... e seses se-eiear eesassesesereressereisreteasoh s atteaat asensoe
Indian COrD.eeeeree vocveevecnereonees auen cee sersesareras veesarrasensaie
Potatoes...oecreccrrerseoranncenes . enses estsestaansene ebreterenasseners .
: \

Number of applicants supplied 507.

267
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North-west Territories.

Number of applicants supplied 382.

British Columbia.

[0 17 T PP 71
W hEat e v et triiiieieniess i tecrinrrasees sene corensnossascoraronseranere 58
Barley...c...veeneen . LA R PO PRSPPI 44
Pease.. . viit i it rcreentteiantaere tareeeceitireenre s tenriaensnnn 20
Indian COIM..c..cieeeciirace cerntacion crrianransencrennans seveseronsne 5

198

Number of applicants supplied 100.

The following list shows the number of three-pound packages of the different
varieties which have been distributed :—

Oats.

27013 11 SO TPURPU 2471
Prize Cluster.. oo i ieriiiieeiien e ecre v e ie e e s rernee s aaeen 1,454
White Wonder....cciciveieiiit it i e s ceeriae ees 787
Holstein ProlifiC..cccriceeeeeeiiiiieiiriceeracriesraacerenniennenes, 702
Improved LigoWo...veecruerimeuies vermunie civeeiiinaes svevacrenns 345
Abundance .oeooo. ciciiit ien dni it s et eceaeea 161
Rosedale.......... . . . . 111
6,031

Barley—Two-rowed,
Duck-bill...ceoiiiiiniiiiiiieiiirnee ceerrreerrieere i es crraereen s, 1,594
Kinver Chevalier....coove. cevee civimriienienniieiene ievee ve ceees 1,142
Danish Chevalier c.vecuceiiiiisvevees verereen vveeees vereresenneenoeese 733
Prize Prolific............... erterresacateresaiasteserateteat cotaonanananns 672
Goldthorpe..-............ A P 547
Canadian ThoTpe....... ceveeee covieriiiiriiieiies ciiees iree veeenns 249
4,937

Barléy—Si:c—rowed
~ BaAXtEr'S SIX-TOWEA cevutirruer vovreinreneecs varerrenrensonns sssevensees 505
Rennie’s Improved .....cccveseeniieneniinnen cverennn eeesienreeniians 199
Oderbruch........... sesrestrutettasenseeianentanss oas easeses sanssreus pua 45
749
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Whea;.
Campbell’'s White Chaffi.cecceenierieniiiiniiiins ivveve e neeee 1,813
Ladoga. e ieieinianiiiiiine recronts caseetiniieneeiee ctnsiveansneranses 1,005
Red Fife....ccueeviaeiinene ieecnecnrnens cerens seasen seser seesenese ove 695
White Fife . ciies ciiireerieiiree ciiiee st crreecereenrennenenonaiens 361
White Connell.cceeennienenn civiienars vereins cevrens seecerorensnceses 311
Rio Grande....cccecieeee covevenennenn eretessetacrtecuenseststetenenraans 292
Campbell’'s Triumph...... reteteeieseiresvesiennenens sesaries suesen - 149
Red FerDiceceees veseenene Teesneresiore eses Seiesrusececcsnstsnsnsns rseae 118
4744

Pease,

MUINIY . ciiieee socrrererieass sorearrunnass serasesenmnnooss ornnencansass 1,509
]

Indian Corn,

Rural Thoroughbred White Flint. ccccovrecrracianinnciniinriienens 773
Poarce’s ProlifiC..cieueeierese crevereenseorirneesneessnsene ceaveserore 722
Longfellow......ot e cereeniiens tieerineecnniniaes cesninceneenees 716
NOrth Dakota c.cee covveremoeeeee vevve.ciee sveseasnscanee veeeeresses 411
2,622
Potatoes.

4 iTe3 & 10 0 (O U 257
Liee’s FAVOUTILO warerirnreieecie cirarerurecernccnenrossans croenverens 241
Early Ohio...ccerrsioreeieneacres toeeiieerennesesrrenssesnssesnnnronses 171
Wonder of the World....ccee v ceievericvecenernineieraresecrareaneensns 4
Beauty of Hebron...cceveeeeiviens voiiereriiniie ievnrncciacsansenssns 42
785

Total number of samples distributed.......c.. weveveennns wove 21,377

Number of applicants supplied.. . ..covecerrrnniinniennnnniiae. 11,831

Since it has been found necessary to close the operations to be reported on for
this year earlier than in the past, so that the annual report might be prepared and
distributed in good season, the usnal summary of the reports received from those to
whom the samples were sent is necessarily omitted.

TESTING THE VITALITY OF GRAIN AND OTHER SEEDS.

During the past season the vitality of 1,957 samples of seed grain and agricul-
tural seeds has been tested at the Central Experimental Farm and reported on,
These have been received from almost every part of the Dominion and the results
have conveyed to the farmers, who have sent them for test, much useful infor-
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mation. As will be seen in the appended table the 613 samples of wheat tested have
varied much, from those perfect in germinating proportion to such as had ,entirely
lost the power of germinating. The 383 samples of barley have varied in vitality
from 100 to 22 per cent, and the 744 samples of oats tested from 100 to as low as 4
per cent. The average vitality of all the samples is a little below the average of
last year.

The season of 1893 has in many sections been unfavourable for the perfect
development of grain, and in some districts very wet weather occurred preceding
and during harvest time, causing discolouration of the grain and in some instances
mouldiness and sprouting in the field. It is important that farmers residing in dis-
tricts where the conditions have been unfavourable should forward for test such
samples concerning which any doubts as to vitality and usefulness for seed may
exist. Samples sent for testing should not weigh less than one ounce, they can be
sent to the Central Experimental Farm, at Ottawa, free through the mail, and in
order that the returns may all be made before the time of seeding arrives they
should be forwarded as early as practicable,

ResuLts of Tests for 1892-93,

bor | Hich Lo Per- Per-

. Number ighest west | centage | centage
Kind of Seeds. of Per- | Per- of of | {yerage
Tests. | centage. | centage. | Strong Weak b

Growth. | Growth.
613 100°0 | 00 81°8%
383 100-0 i 22-0 849
T4 1000 | 40 930
8 95-0 790 886
35 100~0| 12°0 ;. 657
22 10000 | 60 709
6 810 : 10°0 61°3
5 910 | 23:0 542
5| 960 640 784
9 960 780 88
TQInips « ...~ o 14 %0 350 730
Mangels.......ooviiein ciniinnan i 5 840 l 14°0 32°4
Beets.... ... .ol ceiiens . 6 16°0 | 28-0 70
Carrots..... ..... .... .. ......... 11 520 8-0 313
Cabbage .... ....... .....c..eoiiil 13 94-0 | 210 76°2
Cauliflower. ........ ....... ... ... 3 820 ! 61-0 69°0
OnionS. .- ooveiiieie e 7 880 15:0 535
Tomatoes. .. ...... ......... ..... 11 76°0 90 491
Radish......... ...... (.......... 9 800 | 80 |. 43'5
Parsnips 4 560 1 0°0 22'5
CIETY ..o oo 6 650 250 |. 126
Pepper .......... ool Lo, 3 530 10 236
Lettuce 2 89°0 82'0 855
Spinach... 2 380 280 330
Cucumber 6 560 00 30°0
Muskmelon .......... . ..... ...... 2 320 | 2380 30°0
Water melon. .............. ... 2 360 | 10°0 230
Flax........... . . ... ool 2 90-0 590 i. 745
Thyme..............cooc0 o o0 ... 2 15-0 00| 75
Sweet marjoram... .. .......... .... 2 120 120 12:0
SAGE. . onr e s 2 470 00 23'5
SuInIer savory..... «...cooeeeeun.. . 2 33-0 00 16'5
Tobaceo ...... .... ....... ........ | I . RPN 66°0
Pumpkins............. ... ... | D 4'0
eek .. ... ... ...l 1.......... [ I 60
Endive ... .....oooeiiiil o oenll 1, L 54°0
Tares ..............0 Ll el | O [ 90
ASpParagus.........ceoe. ciiien ea.... 2 i 00
Treeseeds............... ....... ... 4 . ! 00

|
Total tumber of samples tested, ‘
highest and lowest percentage and

average vitality ............... 1,957 100°0 l 00 ] .......... 838
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EXPERIMENTS WITH FALL WHEAT.

During the past season twelve varieties of fall wheat have been tested varying
1in size from about J;th to 3 acre. The land on which they were sown was a sandy
loam of medium quality. It received a fair coat of barn-yard manure in the spring
-of 1892, was lightly ploughed to cover the mannre and sown with oats, After the
-0ats were harvested the land was immediately gang ploughed to start shed grain
and weed seeds and ploughed again and harrowed in September before the wheats
‘were sown. The plots were all sown on September 9th, and the results are given
‘in the appended table.

Length |Character! Length Kind Date Yield | Weight| Propor-
Name of variety, of of of of of per per tion
straw. straw. , head. head. | ripening. acre., | bushel. | rusted.
|
Inches. - Inches. {Bush. lbs.
Manchester. ......| 40 to 45]/Stiff.. .... 2} to 33 Beardless |July 24...! 24 03 57% ‘Consider-
! ably.
Early Red Clawson! 35 to 40/ do ...... 3 to3% do ../ do 24...] 20 38 58k |- do
Martin's Amber...| 40 to 43/do ......} 21 to 34, do ..ldo 24...1 18 37 584 Badly.
Jones’ Winter Fife.| 46 to 48 do ..... 3 to3% do .. .do 24..., 18 36 54 do
Robert’s (Carman’s|] 40 to 42(do ..... 3 to 3f Bearded..| do 22...! 18 33 558 | do
No.3) . ..... ..
Willit’s (Carman’s| 42 to 45{do ...... 3 to 3§‘Beardless. do 24...] 17 42 53} | do
No.2)... ...... i
Democrat......... 46 to 48|Fair.. .... 3 to 33 Bearded..| do 24...| 17 23 564 { do
Johnson (Carman’s| 40 to 42/ do ......| 3 to3f do ..[do 24...| 16 50 53 do
No. 53)..oovn . ! :
Stewart (Carman’s| 45 to 48/Stiff.. ... | 3 to 33, do ..[do 24...] 16 50 54 do
No. 51)......... | )
‘Tasmania.........] 40 to 42Fair.. ... | 3 to 3&‘ do ../do 22...{ 15 26 58 [V'rybadly
Golden Cross...... 0tod2do......] 3 to3] do .. do 22...] 14 34 58 do
Welds No. 4..... 40 to 45| do ..... 33 to 4 ’ do .. [do 24...} 12 42 56, do

EXPERIMENTS WITH SPRING WHEAT ;TH ACRE PLOTS,

There were tested during 1893, thirty-two varieties of spring wheat. These
"were sown on clay loam, the previous crop was hay. The land was ploughed in
the summer of 1892, shortly after the removal of the hay crop, ploughed a second
time late in the autumn and gang ploughed and harrowed in the spring before
sowing. It was intended to sow all the plots the same day, but owing to unfavourable
weather this was found to be impracticable, a part were sown on May 26th and part
-on the 27th, The particulars of growth will be found in the appended table, and it
will be observed that the yield of most sorts was unusually light, a result broughs
about mainly by rust, from which all varieties suffered. Rust first appeared on the
leaves of the spring wheat during the second week in July, and gradually spread to
the stems, and by the end of the month it showed itself in a very marked degree,
the earlier ripening varieties being most affected. About the middle of August the
-earlier sorts were cut, but in every instance the yield was poor and the grain was
small and did not reach its usual condition of maturity. The harvest weather was
_also bad and rain fell on an average every second day during August and the first
week of September, the total rainfall during this period being over nine incbes.
Under such conditions it was impossible to save the crop satisfactorily, and after it
was cut it was several weeks before it could be dried and housed. In the meantime
it was found necessary to untie and spread the sheaves and tie again several times,
_and withso much handling much of the grain was unavoidably shed ;on this account
“the comparison of varieties as to yield and quality is not of much value this year.

T
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TEST OF VARIETIES OF WHEAT SOWN MAY 26TH AND 29TH.

N o l: o2og | =
2l B % L oE) B |Z
7] = - < 3 - < ]
- e s b bS] - f ' f_é g iz Proportion
Name of variety. = § = s s . 22 = s Rusted.
. o & to < o == = %0
£ 2 Z B 2L z= 3 B
= | D = 4 = Z o= ls
'
Inches. Inches. ! ‘Bus. Ibs
Herison’s Bearded.......... 36 to 42:Stiff ..'1} to 2 |Bearded ..]Aug. 23: 89 ; 25 00 ; 56 |Considerably.
Preston.............. ... 42to 46| do ..125t0 3} do ..[do 22 88,20 20573 do
Dions (resembles Red Fern). .|#6to 48Fair..;3 to 4 do ..[do 30,9518 00 58% Slightly.
Pringle’s Champlain. ........ 42t0 51} do ..|3 to4 do .. do 26 91:17 40 | 54% Badly.
Wellman’s Fife. 36 to 52;Stiff .. |23 to 33 Beardless.| do 2% 93 | 16 02 | 551 Considerably.
CPOWN cennon on oo inins 42t0 48| do ..|25 to 31 Bearded ..| do 23 88 | 16 00 | 55% do
Red Fife........ .00 40t0 48] do .. 21t0 3 Beardless | do 23 94 |14 20|55  do
Beaudry.... ............ ... ‘36 to 42 Fair ..|25 to 3 ‘Bea.rded ..ido 23 8 114 20 )58 k do
Stanley....... . .. ..., 43to 48|Stiff ..|2L vo 3} Beardless.| do 22 83 | 13 50 | 56} do
Red Fern....... ... ....47t0 52 Fair..|3 to 4 [Bearded..|do 30 9513 40 | 55% do
Alpha ..... .... ... .. .42to 48Stiff ..i2} to 3}/ Beardless.{ do 23 89 | 13 20 | 57 | do
White Russian............. 42to 49'Fair..[2%t0 3] do . [do 23 88 13 00| 53 do
White Fife....... .......... 36 to 44 Stiff ..|24 to 35‘ do .jdo 28 93|12 30 55|
Ottawa. ....ocovvvnenanni. 36 to 44 Fair.. 22 to 35 Bearded..{ do 15 80 | 11 40 | 50} Badly.
Abundance.............. 410 46 do ..28to 3}, do ..;do 17 82(10 40} 53] do
Rio Grande. ... ...... . 46to 53 Stiff.. 3 to 4 i do do 31:96 |10 20153} do
Black Se. ..... e 36to 45 Fair.. 23 to 3}] do do 15 80 )10 20 {51 do
Albert ... .....c. ciiiiin. 36to48 do ..23to3L, do ..ldo 15 81110 00}50] do
Ladoga... . ....cco.oe.... 36t0 45 do ..24to3} do ../do 16, &1 | 9 40| 50| do
Hungarian Mountain. . . ..... 136 to 42 Stiff .. 2% to 3% Beardless.| do 23 94 | 9 40 | 511 do
Huestons............ ..... 38to48 Fair..3 to4; do .Jdo 25 91| 9 30| 47 do
Great Western.. ...... ... 140to 52 Stiff .. 3 to 4 Bearded..;do 31 96 ' 9 10| 50| do
Prince........ . ...........:36to 4 Fair..[2Jto3} do ... do 15 80, 8 50| 51| do
Carleton.............. . ... 136t0 45 do ..|2§t0 3. do ..ldo 15 80! 8 40| 593 do
Beta.. cvov oonin e [40t0 45 do ..|20to3%1 do ..!do 19'8t| 8 20352 do
Manitou {not distinguishable‘ ! ; !
from Red Fife)...... .... 12t0 48'Stiff ..'3 to 4 Beardless.ydo 28 931 7 40| 49} do
White Chaff.... ....o.0oo.. '36t0 45 Fair..|24t03 1 do .| do 20/ 85| 7 0048 do
Colorado.. . ..... ...........'36t0 47|Weak |21 to 3} Bearded..! do 19 85| 6 20 { 57 |Very badly.
Azima, Russian.... ........ 33t0 48| do .13 to4} do .. Sept. 1:98} 5 30| 52} Badly.
White Connell............ . i40 to 48l Fair.. I‘.’% to 3 iBeardless. iAug. 2"‘i 91 5 21|44t do

F1ELD CROPS OF SPRING WHEAT.

Rio Grande.—~Soil part sandy loam and part clay loam. The previouscrop was
barley on the sandy loam, and corn on the clay. The land was ploughed in the
autumn of 1892, disc harrowed and harrowed with the smoothing harow in spring
of 1893 before sowing; 3% acres sown May 15th, 1} bushels per acre, ripe August
27th; time to mature, 104 days; yield per acre, 20 bushels, 50 1bs., weight per bushel,
55} 1bs.; length of head, 3% to 4 inches; bearded, length of straw, 48 to 50 inches,
all standing well and rusted, but not so badly as other varieties.

Wellman's Fife—Soil, sandy loam ; previous crop, oats; ploughed inautumn of
1892, gang ploughed in spring of 1893, and harrowed with smoothing harrow before
sowing, 1 acre, sown May 13th, 14 bushels per acre, ripe August 22nd, time to mature,
101 days, yield per acre, 13 bushels, 37 1bs., weight per bushel, 53% lbs.; length of
head, 3 to 3% inches, beardless, length of straw, 36 to 42 inches, straw stiff, all stand-
ing well, but considerably rusted. '

Campbell’'s White Chaff —On clay soil, the previous erop was corn. The land
was ploughed in the autumn of 1892, had a light voating of mauure, 10 to 12 tons per
acre in the spring of 1893, then ploughed lightly and harrowed with smoothing har-
row before sowing, 21 acres, sown May 22nd, 14 bushels per acre, ripe August 22nd,
time to mature, 92 days, yield per acre, 10 bushels, 3 lbs., weight per bushel, 54 lbs.
Length of head, 2} to 3 inches, beardless, length of straw, 34 to 40 inches, consider-
ably broken down and very badly rusted.
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EXPERIMENTS WITH BARLEY.

Twelve varieties of 2-rowed barley, and 12 varieties of 6-rowed were tested for
comparative earliness and yield during the past season on plots of % acre each, It
was intended to sow these all on the same day, but heavy rains prevented this and the
sowing of some of the plots was unavoidably delayed for two days. These plots
were adjoining those of the spring wheat on similar clay loam, and the land received
the same treatment.

< The barley was not nearly so much affected by rust asthe wheat was, butitwas
apparent on the leaves about the same time., It appeared on the stems of the
6-rowed sorts about the last of July, and on the 2-rowed a week later, the 6-rowed
varieties were not much injured, but the 2-rowed sorts suffered considerably.

TWO-ROWED BARLEY—TEST OF VARIETIES.

!
i

E : g s & la 5 -
L 21 £ £ 18 &1 &8 |Z
% SE ! o g T S A |«
Name of variety. = Em 3 z f ' Eg £ 24 Proportion
h y- = g = 5 S . ‘%3 =~ 1= Rusted.
I & | g & g | 8% E2 T @
.- = g 2 28 EAl 2|3
— &} — [ a Z » 2
Inches. Inches. ; Bus. 1bs. | Lbs.
!
Thanet.........coooo0 oovnn.. 36 to 39/ Weak {34 to 43 May 291Aug. 20| 83 | 40 40 | 433|Slightly.
Swedish female, with Baxter’s
six-rowed,male, plant 3. ..... 24 to 36|Fair. .12 to 33} do 29] do 13 76 { 30 10 | 495 do
Improved Chevalier........... '33to 39| Weak (29t 35! do 29 do 19| 82130 .. | 453 Considerably.
French Chevalier.. ...... .....32t039 do [34to5| do 29 do 23 8 | 27 14| 44 |Slightly.
Kinver Chevalier......... .... 36to 39 do (4 to5) do 29 do 22,8520 2043 do
Newton. ........ ... ....... :32t0 41)Stiff .. 2‘}’ to3} do 27| do 25| 90| 19 11 | 43}/Considerably.
Danish Chevalier.............. 30t0 37| Weak (Bito5 | do 29| do 26 89 18 36 | 443 do
Duck-bill....... .. .......... 30to 36!Stiff..|24to 3 | do 27| do 21186 |18 16 ... Slightly.
New Golden Grains........... 36to 39 Weak {4 do 29 do 22 8 |17 44|41 do
Canadian Thorpe....... .... ..130to 33|Stiff..|{23 to do 27| do 23 83|15 40| 44 |Considerably.
Prize Prolifice. «c.. ovo.ve. .. 24t0 38 Weak 2 to 34| do 29! do 26! 89 (15 40| 438]  do
Goldthorpe . ......coooiiil.n. k3’2 to 36|Fair ..|25 to do 27:Sept. 9‘104 12 34|44 do
i
SIX-BOWED BARLEY.—TEST OF VARIETIES.
B : 3 ab & S $ -
£ |3 3 £ T |z 5 Z
0 S5 Jes z = o < 0 E
- . bS] 5~ 2 B = °Z g 4! Proportion
Name of variety. = £ = = “ E = 2 e R\isted
% | £ % 2 2% 23| = |» ’
= = =2 = ] 4
S8 | A& & 7] & B
Tnches. Inches. Bus. 1bs. Lbs-
Mensury. . ....oeeviiiennnennns '31to 44| Fair..|23 to 37| May 29 Aug. 10| 73 | 47 24 | 46|Slightly.
Swedish female, with Baxter’s
six-rowed male, garden type.i30to 34'Stiff .12 to 3 | do 27} do 11| 76 | 44 28 473 do
Common six-rowe(? ............ 33to 42 Fair.. 2% to3{ do 27 do 6} 71|41 32| 48§ do
Odessa.. .......cocivunnn... 281033 do 28t03{ do 29 do 11} 74138 26 46 do
Summit. ... ... ceiiis Laes 33t036] do 2dto3}| do 27| do 111 76 | 35 .. |48 do
Rennie’s Improved.. ... ...[133to41iStiff..|12 to3 | do 29 do 8 71|34 8| 48 do
Baxter’s female, with another
barley male, name lost. ..... 34to 40\Fair ..|2 to 2% do 27| do 8 73|33 16| 48 do
Baxters........ ..ocoeioinnnn 33t0 38| do |2 to2} do 27 do 9] 74|29 848 do
Surprise........ ..coooiiiiian. 31t036Stiff ..[2 to 3| do 27} do 12|77 | 28 14 | 47 do
Oderbruch........ ........ .. 30to39] do [28to3 ] do 29 do 9 72125 40 485 do
(Guaymalaye Hulless ... ....... 24to 36/ Weak (3 to31] do 29| do 19| 82|16 12 4 do
Petschora.................... 30 to 36|Fair..[23to 3}! do 29 do 8 71|15 40| 435 do
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FIELD CROPS OF BARLEY.

Duck-bill, Two-rowed.—On sandy loam ; previous crop was vegetables; ploughed
in spring of 1893, and harrowed with smoothing harrow before sowing, 2% acres;
sown May 12th, 13 bushels per acre; ripe, August 7th; time to mature, 87 days ;
yield per acre, 22 bushels, 15 1bs.; weight per bushel, 422 lbs.; length of head, 3%
to 3 inches; length of straw, 39 to 43 inches, all standing well but considerably
rusted ; no smut,

Oderbruch, Sizrowed.—On light sandy loam; previous erop was corn; land
ploughed in autumn of 1892; gang-ploughed in spring of 1893, and harrowed before
sowing ; 2 acres; sown May 31st; 1% bushels per acre; ripe, Angust 10th; time to
mature, 71 days; yield per acre, 22 bushels 19 lbs.; weight per bushel, 46} lbs.;
length of head, 2} to 3 inches; length of straw, 28 to 30 inches; all standing well,
but rusted considerably; a very few heads of smut.

Bazxter's Sixz-rowed.—On light sandy loam; previous crop was corn; ploughed
in autumn of 1892; gang ploughed in spring of 1893, and harrowed before sowing ;
1 acre; sown, May 31st; 1§ bushels per acre; ripe, August 10th ; time to mature,
71 days; yield per acre, 14 bushels, 33 lbs.; weight per bushel, 48 lbs.; length of
bead, 2 tp 2% inches; length of straw, 30 to 32 inches; all standing well; a con-
siderable quantity of smut, and more or less rust. ‘

Rennie’'s Improved Sixz-rowed.—This was grown alongside of Baxter's six-rowed,
on similar soil; the preparation of the land was the same; 2} acres; sown, May

" 31st; 1§ bushels per "acre; ripe, August 11th; time to mature, 72 days; yield per

acre, 19 bushels, 331bs.: weight per bushel, 47} 1bs.; length of head, 2% to 8 inches;
length of straw, 32 to 36 inches; all standing well; very little smut, but somewha
rusted. - . :

EXPERIMENTS WITH OATS.

The rust which struck the wheat and barley about the middle of July affected
the oats to a much greater extent, spreading over leaves, stems and panicles, and
exhausting the plants to such a degree that early in August, in most cases,
all growt% appeared to have ceased, and the grain dried up prematurely; com-
paratively few of the kernels filled, and the crop for the greater part was very light
both in yield and weight of grain. To publish particulars of such results would
only tend to mislead, as no satisfactory evidence could be gained of relative earliness
or yield under such conditions. In many instancesthose oats grown on the heaviest
and best soils, which under ordinary conditions would have given good returns,
gave the poorest results, The best yield was from a field of a variety known as
Abundance, which gave 36 bushels 11 lbs. per acre, weighing 33} lbs. per bushel,
while the same variety grown on a heavier and better soil was 8o eaten up with
rust that it gave only 11 bushels 11 Ibs. per acre, weighing 20 lbs. per bushel,

SprayvIiNG ¥oR Rusrt.

About the time when the rust began to appear one-half of a large num-
ber of experimental plots of oats and wheat were carefully sprayed from top
to bottom with the usual rolution of eopper carbonate, and on some of the plots the
spraying was tried a second time but there was no perceptible difference between
the sprayed and wunsprayed portions,the remedy seemed to have no influence in
staying the progress of the rust.

8¢—3
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EXPERIMENTS WITH PEASE.

Twelve varieties of pease were sown on plots of {5th of an acre each as a test of
relative earliness and productiveness. All were sown on 29th May, and in the fol- |
lowing table will be found the particulars of the results obtained. The soil was
clay loam, adjoining the {;th acre plots of barley, and had similar preparation.

TEST OF VARIETIES OF PEASE.

Date No. of . Weight
Name of variety. . of days Y:;ld.per pe%
Ripening. | Maturing. cre. Bushel.
Bush., Lbs.
Canadian Beauty.............oooo.0 e eeeieeans 'Sept. 1.. 95 34 40
Prussian Blue. .coevneieeere con vianiiiea.., JAug. 30.. 93 33 30
Prince Albert..ccveeene e nerieiianincoiinaannn. .iSept. 2... 96 29 ..
Pride. ...oo . seeennree camrmenneeanaaaeiie e tAug. 21... 84 27 50
Large White Marrowfat.................. ........ do 20.... 93 26 20
Centennial .... ....... ...c. . .. .iiies ceeo...l do 25, 88 25 10 [*
Black-eyed Marrowfat........... ....ooiiiiailal do 30.. 93 24 ..
CrOWD . oot caecnareonn cr svavninasnnse sevracens do 28.. 91 23 20
Multiplier. ...peereeiernianns oo ciiieiie eall ..| do 30... 93 22 50
New Potter...... ..coi corieieiiiinnriiaiannn. do 30.. 93 22 50
MUINIMY . oo evaerenanseasseranacassaaercnenearas- do 23... 86 22 40
Golden Vine......covu « .acs e eee ey e do 28... 91 18 20

OTHER PLOTS OF PEASE.

Canadian Beauty—Sown on light sandy loam, previous crop was oats;
ploughed in autumn of 1842, gang-ploughed and harrowed in spring of 1893, 1
acre. Sown May 27th, 2% bushels per acre, ripe Aungust 25th, time to mature, 90
days, yield per acre, 35 bushels, weight per bushel, 61} lbs.

New Potter.—Adjoining Canadian Beauty on similar soil with same treatment
24 acre, sown May 27th, 2% bushels per acre, ripe August 25th, time to mature
90 days, yield per acre, 30 bushels 49 lbs., weight per bushel, 623 lbs.

Centennial.—On light sandy loam, ploughed in autumn of 1892, on which wuas
epread a light coating of manure, about ten tons per acre, in spring of 1893, which
was turned under with gang plough and harrowed before sowing; % acre. Sown
May 27th, 2% bushels per acre, ripe August 25th, time to mature, 90 days, yield per
acre, 30 bushels 15 lbs., weight per bushel, 61} lbs.

Golden Vine.~—Sown on land adjoining Centennial, of same character and received
same treatment, § acre. Sown May 27th, 2% bushels per acre, ripe Aungust 25th,
time to mature, 90 days, weight per bushel, 62 lbs.

FALL RYE,

Variety Reading Giant sown on light sandy soil, previous crop was partly oats
and partly wheat. Land plonghed, then harrowed three times, no manure was
used. Sown Sept. 8th, 1892, 1§ bushels per acre, ripe July 27th, 1893, yield per
acre, 25 bushels 8 lbs., Weight per bushel, 54 Ibs, ; length of head, 3 to 3% inches;
average length of straw, 58 inches, badly lodged, no rust or smut,

EXPERIMENTS WITH TURNIPS.

FEighteen varieties were tested in 1893 in experimental plots in two sets sown
eight days apart. In sowing the first set only fourteen varieties of seed were used
and they were sown 1st June in rows 2} feet apart, the second series with eighteen

\ .
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varieties was sown 9th June also 2} feet apart. Both were pulled on the 25th
October. The yield per acre has been calculated from the quantity obtained from
2 rows, 33 feet long and 2} feet apart. _

The land used for these experiments was a heavy sandy loam of good quality
which was maoured in the fall of 1891, about 18 tons being applied to the acre and
an oat crop was grown on it in 1892. It was ploughed from 7 to 8 inches deep in
the autumn of 1892, and gang-ploughed in the spring of 1893 and harrowed three
times and rolled before sowing. The seed was sown on the flat which we find to be
less economical than in ridges, the crop requiring more labour in thinning and
hoeing than when sown in ridges.

The rot which has prevailed in the turnips here for the past two years and
was referred to in the annual report for 1892 injured the crop again this year, but
in a less degree than formerly, the injury however has been sufficient to lessen the
yield very much.

EXPERIMENTS WITH TURNIPS—FIRST SERIES—SOWN JUNE 1ST.

Name of variety. : Yield per Acre. | Yield per Acre.

Tons. Lbs. | Bush. Lbs.
Marquis Of LOrne.. ceueeeieeereeranneeioneneeeaaneasiane avscans . 16 1,132 552 12
Prize Purploe Top.ccovee vevis vevennnnn o ceennn e eeraraanteaaanas 13 1,456 457 36
Carter’s Prize Winmer......co.ov coie viinanniaane o eeeaen e e 13 400 140 00
Bangholm Improved... .. . P 12 156 | 402 36
Jumbo or Monarch (Steele).. oo cvrn ciiiiiiiiii e cieaaes o 11 1,628 393 48
Mizxzed, from Agassiz, B.C...uuc.veriininiiieeinaaneaiaanacaeraness 10 1,648 360 43
Mammoth Purple Top....... e eiamaeee ci e eeveeaeaas [P 10 1,120 352 00
Carter’s Elephant Swede........c.ocoiiiiiiiiiiiiiiiiiiiiiiiiia .. 10 592 343 , 12
Bronze Purple Top....oeeven..... eee b eeieeca eaes ceeeans ... 9 1,800 330 00
Sutton’s Champion ......c.covvvieiiaena. et taeesraaneiaaanas 8 1,424 290 24
Skirving’s Purple Top....... oo ciiiiiiiiiiiiiiiiiiiaiaiaa, e 8 1,160 236 00
Selected East Lothian........... ... .......... 8 764 279 24
Jumbo or Monarch (Vilmorin) . . - 8 764 279 24
Clyde Improved ......cc.ciin ciiiiinnn on e e revecane i eaaaas 6 1,992 233 12

ExPERIMENTS WITH TURNIPS—SECOND SERIES—SowN JUNE 9TH,

Name of variety. Yield per Acre. | Yield per Acre.
Tons. Lbs. | Bush. Lbs.
Carter’s Elephant Swede . et te erieeaane . cene 14 908 481 48
Selected Bast Lothian... ......c.ccoii.iieiveniaaan... .. 13 796 446 36
Purple Top, seed grown at Agassiz, B.C... ............. . ..., 12 552 409 12
Clyde Improved. - . .oouveeene uees sosenccnanes coe vavna aamannoin. 11 572 376 12
Bronze Purple Top. ..veevveunnnereninnan.. . 11 440 374 00
Simmer’s Glant Swede +........n. vereeenean e eeet eeene e 11 440 74 00
Skirving’s Purple Top. ... .. ..cee civiiiiiinr ceciiiiiiainan 11 176 369 36
Jumbo or Monarch (Vilmorin)............ ..... e eeieeeaeaeea, 10 856 347 35
Marquis of Lorne............. Ceeeane rerenaans e are ieeeeeann 10 64 344 24
Prize Purple Top...o. .ooo ooiiiiiiiiiaiiiiien Ceeens e 9 1,800 330 o
Simmer’s Champion Purple Top ... ...cov vvven cin corivannarcann. 9 744 312 24
Carter’s Prize Winner..........0. cciiie ceieiieeieniinenaeaenaen. 8 1,688 204 43
Elephant Swede (Agassiz).......occ ccoviiiis viiiiiiiiii 7 1,972 266 12
Sutton’s Champion. ........ OO OPRRO L7 784 216 24
Mixed, from AgassiZ...e.eueeeene veanirenrenonsarasesancasiaces cus 7 652 244 12
Bangholm Improved .... ....e ceeiviieieaieiiiiiaiiiirornaaanns 7 124 | 235 24
Mammoth Purple Top.........covveunenn..... e rearee e 6 672 211 12
Jumbo or Monarch (Steele).........o. coiviiiis ceiiiiiiiin i . 4 841 147 24
|

8c—3% -




36 EXPERIMENTAL FARMS.

EXPERIMENTS WITH MANGELS.

Ten varieties of mangels were sown on land adjoining the turnips; the treatment
and preparation of the soil will be found under that heading. The seed was sown in
rows 2% feet apart, and the plants afterwards thinned out to 8 to 12 inches apart.
Two sets of these plots were sown, the first on 1st June, the second on 9th June; both
were pulled 25th October. The yield per acre has been ecalculated from the result
obtained from two rows each 33 feet long and 2% feet apart. °

.

EXPERIMENTS WITH MANGELS—FIRST SERIES—SOWN 18T JUNE.

Name of variety. Yield per Acre. | Yield per Acre.

Tons. Lbs.| Bush. Lbs

21 B04| 708 24
20 66| 67 36
19 6( 633 36

Champion Yellow Globe
Mammoth Long Red. ...
Giant Yellow Intermedia

Canadian Giant..... 17 1,904 598 24
Gate Post ... ...... el 17 - 1640 594 00
Red Globe...... et erereeseeenie heaas .. 17 5 576 24
Warden Orange Globe.. ........ ...coiiuivenion. .. 14 1,964 499 24
Golden Tankard . ....u.viieriiiiiniineiererannenarrnrsennann e 13 1,720 462 00
Red Fleshed Tankard........covvieeererearocearoansareasoiane snanaas 13 1,720 462 00
Erfurt Model.ceseereeieiaronteeiacesnrsessas cattanesmesaersannes 12 1,872 431 12

EXPERIMENTS WITH MANGELS—SECOND SERIES—SOWN JTH JUNE.

Name of variety. .| Yield per Acre. | Yield per Acre.

Tons. Lbs. Bush. Lbs.

Giant Yellow Intermediate..... e esesecsacnnsreresencrrsttacncensonan 21 1,560 726 00
Red Globe. ..ot iveiiiiiianicor e iatarnaraienoractoanee saacnsnsans, 21 768 712 48
Mammoth Long Red........c.ooviieiiaa.. . e e eeeetieas e 18 300 605 00
Champion Yellow Globe. . feeh teraia taee eedeieerianae. 17 452 674 12
Golden Tankard .. 16 1,264 554 24
Gate Post .. ... 14 512 475 12

Canadian Giant..
‘Warden Orange Globe. ..
- Red Fleshed Tankard............. .. ... . 10 1,9
Erfurt Model .

. EXPERIMENTS WITH CARROTS,

Eleven varieties of carrots were sown on land adjoining the mangels, and similar
in character; the treatment and preparation of the soil was the same as that for
turnips, and the particulars will be found under that heading. The seed was sown
_ on the flat, in rows 18 inches apart. There were two sets of plots; the fimst sowing
was on 1st June, the second on 9th June, and they were both pulled 25th and 26th
October. The yield per acre has been calculated from the produce of two rows 33
feet long and 18 inches apart.
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FirsT SERIES, sown 1st June:
Name of variety. g Yield per Acre. | Yield per Acre.
Tons. Lbs.| Bush. Lbs,
Mammoth White Intermediate .......coooovivviiiiis cveeinninnnnns. 28 320 938 40
Giant Short White.......cooiiiiiiiiiii i iiiiiieeianenn.. Ceven 27 1,440 924 00
Improved Short White......vvi it iiearieniniees cinr saiveennnnens 25 1,920 865 20
‘White Belgian..... ...... feeeee ereeneeiare eeraeaanas e 24 840 814 00
Large Short White Vo8g68....cocoveieininiieriinricenninenee vans 23 640 770 20
Chantenay Half Long Scarlet........ e ettt eieeieena.s 22 660 T44 20
Early Gem ..cvvueneinniaernnonnneccnencnneennans e e e 18 300 605 00
Half Long Coreless .. . e esitemeeeeeeeennacanannaaa 17 1,640 594 00
Half Long Red Danvers....... c.covieiiiiiiirieenniroiaennenannnnn. 16 1,880 564 40
Carter’s Orange Giant..... . e . 15 1,240 520 40
Long Scarlet Altringham.......... . «...oo..e 12 860 414 20

SEcoND SERIES, 80WN 9TH JUN

Name of variety.

Yield per Acre.

Mammoth White Intermediate..... ......coovevenint viiiieneinn...
Improved Short White © eeans .
Gant Short WEIte. ... .0z envornsnsrsoesr s AT U .
White Belgian..... ...... Cheeecciaene et seesasseisiie sesasaans
Large Short White Vosges ...................

Half Long Red Danvers..u......u. ooe ...
Carter's Orange Giant.......... Ceeteaseeeaas
Chantenay Half Long Scarlet
EarlyGem.......c.cvieiiiiiinann..

Half Long Coreless ......cccunn... .

Long Scarlet Altringham........vovivee veunns Ceee seeecseaeisisseas

Yield per Acre.
Tons. Lba.
30 1,600
28 1,200
25 160
20 1,140
19 940
19 720
19 60
17 1,200
17 540
13 1,940
11 1,760

Bush, Lbs.

1,026 40
953 20
836 00
625 40
649 00
645 20
634 20
586 40
40

40

00

EXPERIMENTS WITH SUGAR-BEETS.

Four varieties of sugar-beets were sown during 1893 on land adjoining that on
which the mangels were sown. The treatment of the soil and its preparation will
be found under the heading of turnips. There were two series of plots: one was
sown on Ist June, the second on 9th June, and both were pulled 25th October, The
seed was sown on the flat, in rows 18 inches apart and the yield per acre has been
calculated from the weight of roots obtained from two rows each 33 feet longand 18

inches apart.

EXPERIMENTS WITH SUGAR BEETS.—FIRsT SERIES, SOWN 1sT JUNE.

Name of variety. Yield per Acre. | Yield per Acre.
Tons. Lbs Bush. Lbs.

White Green Top Brabant Improved ....c....ccvieevaeae cnvernnnnn. 20 700 678 20
French,......... Ceeet eehe eaecneeian ceaene aree measeacaaneranens 17 100 568 20
Klein Wanzleben......... cv. ciiiiiie ciiiiiiiie ci e 15 360 506 00
White Tmproved. . ... ceiieiir i iiiriee creraeonaecranins caeran 15 140 502 20
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D =3 1 DA 19 1,600 660 00
White Green Top Brabant Improved..... ....... ...cciiiiiiieninns .18 740 612 20
Klein Wanzleben.....ocoveis soniiiie tir tiiiiiiie i e S I 1,860 597 40
.~ White Improved. .. veeeveeioneeeivenerionenerieereienereiasanes. oo 17 100 568 20
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‘a8 to the relative cost of }l)roduction of oane and beet-sugar. In summing up the
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EXPERIMENTS WITH SUGAR BEETS.—SECOND SERIES, S0WN 9TH JUNE,

Name of variety. Yield per Acre. | Yield pér Acre.

Tons. Lbs. Bush.  Lbs.

by B . S I EPLSTGAR INDUSIRY, 72 7o W
#Much interest has attached for many years past to the cultivation of sugar beets,
on account of the high percentage of sugar with which they can now be grown, also
for the reason that so large a proportion, considerably more tgan onehalf, of the world’s
supply of sugar is now made from the sugar-beet. For several years pastexperiments
have been carried on at the experimental farms and elsewhere with the best seed
obtainable from many sources. The results of these tests indicate (as shown in the
analyses published by the Chemist of the Farms in previous reports) that the sugar-
beet grown in most parts of Canada when raised from the best seed will on the -
average contain as large a percentage of sugar as similar beets grown in any other
part of the world.

During the latter part of 1891 the Dominion Government caused an inquiry to
be made in regard to this industry and I was requested to undertake the work, On
the 28th of October of that year ly visited the beet-sugar factory at Farnham, Quebec,
the only factory then in operation in Canada. I then proceeded to Philadelphia
where I obtained from a son of Mr. Claus Spreckles information regarding the
recent progress of the beet-sugar industry in California. Washington was next
visited and much additional information obtained from Dr. H. W. Wiley, Chemist of
the Department of Agriculture, whose general investigations into this subject have
given him a world wide reputation. I also visited the%)eet-sugalf factories in opera-
tion at Grand Island and Norfolk in Nebraska, where all the information desired was
given me by the proprietors, Messrs. Oxnard Bros. On my return a report was
prepared on this subject which was submitted to the Honourable Minister of Finance
on the 1st of February, 1892 and subsequently distributed in the House of Commons,
In this report the rise and progress of this industry in Europe, the United States
and Canada were sketched ; the various systems of bounty (without which it does
not appear that this industry could be sustained) were explained and statistics given

evidence presented, the following remarks were made :—*It is probable that the
strongest objection to the encouragement of this industry on the only basison
which it is claimed it could be established, will be found in the fact that it would
require when fully developed an annual subsidy of about $4,000,000 for the raising
of which as long as we have free sugar, other industries must be taxed, This sub-
sidy might in t%e course of time be lessened, but in view of all the facts presented,
of the greater richness of the sugar cane when grown in the tropics and the probabili-
ties of further improvements in the quality of the cane and in the process of manu-
facture it is not likely that the bounty cou{(,i ever be much reduced without crippling
the industry.” . _ :
In the second part of this report the improvement of the sugar-beet is treated
of, the most improved methods of cultivation explained and other related subjects
discussed. This report was favourably received by the larger part of the press of
Canada and many copies have been solicited by parties interested in this subject in
?uding Senators and Members .of Congressie
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Sixty-one varieties of potatoes have been tested side by side on sandy loam of
medium quality. The land received a coating of manure of about 18 tons per acre
in the autumn of 1892, which was at once ploughed under. In the spring of 1893,
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EXPERIMENTS WITH POTATOES.

the land was gang-ploughed and harrowed twice.

In planting, the seed end of the potatoe was cut off and rejected and the tubers
then cut into pieces with two or three strong eyes, planted one foot apart in the
rows, with the rows 24 feet apart, the seed was then covered with a hoe.
potatoes were planted from May 27th to 30th, came up June 12th to 15th, and were

harvested on the 19th September.

TesT of Varieties of Potatoes.

Total Yield

Yield

The

Yield Yield per Yield
Name of variety. Size of Plot. €T | per acre of [ acre of PEL BCré | 1or acre of
of Sound | “Sound. | Marketable.| Of Unmar- | T,
and Rotten. ou arketable.l ketable, en.
Bush. Lbs. | Bush. Lbs. | Bush. Lbs. { Bush. Lbs, | Bush. Lba.

Burnaby Seedling. ... . 7 36 9 48 90 12 6 36 250 48
+ Geo. McKenzie, from. . 341 00 +121 00 116 36 4 24 220 00
Seattle,.cvenn tonr teenen 322 18 113 18 111 06 2 12 209 00
White Beauty ............ ~ 321 12 107 48 100 06 7 42 213 24
Crown Jewel....... % aenes 315 42 90 12 82 30 7 42 225 30
Holborn Abundance....... 315 42 237 36 221 06 16 30 78 06
Tondon..........oo.ovunn 315 42 146 18 136 24 9 54 169 24
Sharpe’s Seedling.......... 309 06 165 00 156 12 8 48 144 06
DakotaRed..... ........ 297 W 209 00 194 42 14 18 88 00
Lee’s Favourite........... 292 36 161 42 147 24 14 18 130 54
Daisy.o.ooveeiivinaannn.. 288 12 118 48 104 30 14 18 163 24
Pearce’s Extra Early...... 281 36 96 48 83 36 13 12 184 48
Northern Spy...... e 278 18 151 48 140 48 11 00 126 30
Clark’sNo. 1.............. 278 18 148 & 139 42 8§ 48 129 48
Early Ohio.... ........ . 276 06 103 24 93 30 9 b4 172 42
Thorburm ... ..... 264 00 103 24 96 48 6 36 160 3o
Everett.... ... 261 48 125 24 118 48 6 36 136 24
Early Thorburn 261 48 125 24 118 48 6 36 136 24
o Sunrise............. 257 24 93 30 91 18 2 12 163 54
do Puritan............. 2556 12 124 18 106 42 17 36 130 54
Harbinger................ 253 00 112 12 103 24 8 48 140 48
X e 253 00 57 12 53 54 3 18 195 48
T. K, Fullerton, fromn..... 253 00 73 42 [L........... vever eeeend) 179 18
Vick’s Extia Early...... 253 00 58 18 51 42 6 36 194 42
ural Blush............. 251 b4 206 48 174 b4 31 54 445 06
State of Maine............ 250 48 61 36 56 06 5 30 189 12
Empire State.. ........... 248 36 71 30 67 06 4 24 177 06
Lizzie’s Pride.... ........ 246 24 165 00 158 24 6 36 81 24
Polaris.....coon covii.an 240 54 96 48 86 54 9 54 144 06
Lee’s Favourite, Mrs. Foster 240 54 157 18

Hale’s Champion. ... ..... 234 18 .o
Chicago Market.. . ... . 232 06 89 06 82 30 6 36 143 00
Early Rose, C.E. F 226 36 107 48 100 06 7 42 118 48
Beauty of Hebron..... ... 221 06 144 06 128 42 15 24 77 00
Early e, Brandon. ..... 216 42 77 00 69 18 7 42 139 42
Green Mountain..... .... 214 30 40 42 38 30 2 12 173 48
Burpee’s Extra Early...... 213 24 70 24 64 54 5 30 143 00
Vanier...........o....... 212 18 176 00 155 06 20 54 36 18
Irish Champion...... .... 207 00 104 30 75 b4 28 36 103 24
Hopeful. ............... 201 00 50 36 46 12 4 24 150 42
Blue Cup.........co...... 195 48 83 36 77 00 6 36 112 12
Seedling No. 214 178 12 82 30 78 06 4 24 95 42
do No. 115 172 42 9 b4 9 21 0 33 162 48
do No. 230 171 36 27 30 20 54 6 36, 144 06
Algoma No. 1............ 169 24 36 18 35 45 0 33 133 6
Early Gem............... 163 54 55 00 40 42 14 18 108 54
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TesT of varieties of Potatoes—Concluded.

. Total Vield|  yigq | Yieldper |  Yield | ¥iold
Name of variety. Size of Plot. (;)fe Sound | Per acre of acre of o?eUnm ap. | Der acre of
and Rotten. Sound. | Marketable.[ ™) etable. Rotten.

Bush. Lbs.| Bush. Lbs.! Bush. Lbs.] Bush. Lbs.{ Bush, Lbs,

Seedling No. 25...c.c0.n.. 161 42 84 42 67 06 17 36 7 00
Vanguard ..oo...onona... 160 36 27 30 28 57 0 33 133 06
Pearce’s Prize Winner. .... 147 24 40 42 36 18 4 24 106 42
Delaware............ .... 143 00 15 24 14 18 1 06 127 36
Bras d’Or Seedling ... ... 137 30 39 36 33 00 6 36 97 54
Manitoba Kidney White.. 109 27 0 33 fevivriviioe foonrnceninns 108 54
Seedling No. 33............ 102 18 7 42 6 36 1 06 94 36

do No.5%..oviinrnn.. 90 12 8 48 7 42 1 06 81 24

do No. TTeeccvui..... 80 18 8 48 6 36 2 12 71 30
Red River Valley 72 36 feeeerevrrnaalonrnncanns JO 72 36
Seedling No, 188 56 39 3 51 3 18 0 33 52 48
Brant ......... 52 48 2 12 | ocilieseeiiina... 50 36
Seedling V.. 48 24 24 12 17 36 6 36 24 12

do No. 140 30 48 2 12 1.39 0 33 28 36

do X.iiieveneinians 22 00 6 36 4 24 2 12 15 24

THE HAY CROP.

The crop of hay at the Central Experimental Farm has been remarkably good
during the past season. About 104 tons have been harvested of extra good quality,
the yield running from 2 to 2% tons per acre, This important fodder crop has also
givel? very satisfactory returns over the larger part of the provinces of Ontario and
Quebec,

In view of the very short supply of hay in Great Britain and some of the
countries on the continent of Europe, and the consequent high prices prevailing, it
was deemed desirable that the attention of Canadian farmers should be promptly
called to the importance of making the best of the advantage which this shortage
offered, and by taking extra care in the curing of their hayto have it of that quality
which would command a ready sale at the highest price.

On the 30th of June, 1893, copies of the following letter were sent to the press
which was generally and widely published and commented on:

Hay roBR THE ENGLISH MARKET,

To the Editor of ]

Sir,—Hay is the most important and valuable of all Canadian crops, and this
year the yield promises to be most abundant. The scarcity in Europe has led to
increased demand in Capada, and if the incoming crop be of good quality and well
cured it will no doubt command high prices. Hay containing a considerable pro-
portion of clover is preferred in Great Britain, and this is more difficult to cure
properly than hay comg)osed chiefly of timothy. Permit me to draw the attention
of farmers generally, through your columns, to the method of curing hay practised
at the Central Experimental Farm, where under the good management of the farm
foreman it has given excellent results, It is also, I find, the practice of many of the
best Canadian farmers. When the first flower-heads of the clover have about half
withered cut the hay in the morning, after the dew is off, and begin at 1 p.m, to
shake it up with forks or tedder, and cock up early enough in the afternoon to
permit of the work being completed before the dew falls in the evening. The cocks
are allowed to stand undisturbed the next day, but during the following morning
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the hay is spread again to finish the drying, and drawn to the barn or stack before

" evening, If favoured with fine weather,the hay so cured will be of excellent colour,

quality and fragrance, and will command the highest price. If the weather is
unfavourable or showery, keep the hay in cocks until it becomes fine again. Many
farmers adopt the plan of allowing the newly cut hay to dry at once, as it falls
from the mower, without putting it in cocks. Hay so cured is usunally more or less
bleached and does not retain the fine colour and aroma which distinguishes hay of
first quality, and does not command so ready a sale or so high a price.

WM. SAUNDERS,

Director Experimental Farms.
Ottawa, June 30th, 1893.

The attention of English dealers in hay was also called to the large surplus
which Canada would have to offer, and letters of inquiry from prominent firms in
Great Britain and France, were published in the press, as received. The attention of
the Eastern Boards of Trade was also called to this matter, and many letters written
to the larger dealers in Canada giving them information. A considerable foreign
demand for Canadian hay was thus created, and large shipments have been made,

SMUT IN WHEAT.

For several years past much depreciation has occurred in the value of wheat in
Manitoba and the North-west Territories from the presence of bunt or stinking
smut, This parasitic fungus has infested the grain in large percentage, and owing
to the unpleasant odour of the spores which attach themselves to the grain during
the process of threshing, much wheat which would otherwise have commanded a
good price has been reduced in value and sometimes rendered unsalable.

In Bulletin 3 of the Experimental Farm series, published in March, 1888, pre-
pared by Mr. James Fletcher, Entomologist and Botanist to the Experimental Farms,
this subject was brought prominently before the farmers of Canada, the life history
of this and another species of smut which injures cereals, described, and remedies
recommended for preventing the injury they cause.

Since that timesystematic experiments have been carried on at the Experimental
Farms at Brandon,Man.,and Indian Head, N.W.T., which have demonstrated that blue-
stone, or copper sulphate (a remedy long used in England for this purpose), is a
most economical and reliable means of preventing this evil. The results of these
experiments have been fully presented in the annual reports of the cxperimental
farms, but in order to bring the matter more immediately and prominently under
the notice of the farmers in the (Canadian North-west, who are the chief sufferers
from this trouble, a circular was prepared embodying in a condensed form the
results of the experience gained, with directions for the use of the remedy, and
25,000 of these were printed and distributed among the western farmers a few weeks
before the period of sowing. The following is a copy of the circular :—

TO THE FARMERS OF MANITOBA AND THE NORTH-WEST TERRITORIES.
BMUT IN WHEAT,

The heavy losses which have of late years fallen on many farmers in Manitoba -
and the North-west Territories from depreciation in the value of their wheat from
the presence of smut, should be a warning to every settler to adopt the preventive
measures which have been thoroughly tested and shown to be efficient on the Domi-
nion Experimental Farms at Brandon, Man,, and Indian Head, N.W.T.

The “ bunt ” or “stinking” smut is the result of a fungous growth which is
propagated by very minute spores, visible only with a magnifying glass of high
power. These spores are scattered over the wheat by the breaking of the “ smut
balls” during the process of threshing, and théy give to the grain a characteristic
and offensive odour. If smutty wheat be sown untreated these spores will vegetate
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and develop minute thread-like growths, which find their way through the tissues of
the young wheat plant, and multiply in the sai. Later in the season a proportion
of the kernels in the head will be found to have their normal contents entirely
consumed, to have become unnaturally swollen and the interior filled with a black
mass of smut spores. 'These altered and swollen kernels are commonly known
as “smut balls,” Full particulars of the life history of this species of smut will be
found in bulletin No. 3 of the Experimental Farm series, prepared by Mr. Jas.
Fletcher, Entomologist and Botanist.

REMEDY.

Dissolve one pound of bluestone (copper sulphate) in a pailful and a half of
water (about three gallons) and sprinkle the solution on ten bushels of seed wheat,
previously spread in a tight wagon box, or on a clear floor space in barn or house,
keeping the grain constantly stirred while the solution is being applied, and mixing
the whole thoroughly so that every kernel of the wheat may be wetted. In avery
few hours the seed will be in good condition to sow with the drill. A good plan is
to apply the treatment in the evening and sow the grain the following morning. If
the water be used warm and the lumps of bluestone be broken, the solution may be
made in a few minutes. As the solution of bluestone lessens in some degree the
germinating power of wheat, and more so when it remains long in contact withit,
the safe plan is to treat the seed but a short time before sowing.

In the tests which have been carried on with this remedy for the past three
years at the Experimental Farms at Brandon and Indian Head, the worst smutted
samples procurable have been selected for sowing, and the results have.shown, by
comparing the crop from the treated with that from the untreated grain, that this
remedy is thoroughly efficient. It is also easy of application, and its cost is trifling ;
usually about one cent per bushel of seed.

It has been often ogserved that a smutty crop will sometimes result when good
clean seed has been sown. This is believed to arise from smut spores in the soil
coming in contact with the grain when germinating. As millions of these spores
are spread in all directions by wind during the period of threshing and carried long
distances, there are doubtless large numbers of them in the soil in all the wheat
growing districts of the country. Hence it is much safer to treat all seed before
sowing, whether it is perceptibly smutty or not, as the coating of bluestone on the
treated grain will protect the seed from attack by spores in the soil.

Having thoroughly satisfied ourselves of the efficacy and reliability of this
remedy, and of the importance of its general use, we would strongly recommend
that all seed during the coming season be treated in accordance with the directions
here given, believing that every settler who acts on this advice will realize an
increased crop, which will bring a higher price, and he will also assist in raising the
standard of quality of the wheat grown in Manitoba and the North-west Territories

to one of uniform excellence.
WM. SAUNDERS,
Director Experimental Farms, Ottawa.

S. A. BEDFORD,
Supt. Experimental Farm, Brandon, Man.

ANGUS MACKAY,
Supt. Experimental Farm, Indian Head, N.TV.T.

The Winnipeg Board of Trade also issued a circular on this subject, and the
press generally commented on the necessity of farmers everywhere using this
remedy, so that this evil might be lessened, and if possible, stamped out. The re-
sults have been most gratitying; many tons of bluestone were bought and used in
the manner directed, and the crop of this year is said to be almost entirely free from
smut, As a precautionary measure this method of treating the wheat should be
continued for several years.
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WORLD'S COLUMBIAN EXPOSITION,

On the 11th of January, 1892, I was appointed by Order in Council, Executive
Commissioner for Canada in connection with the World’s Columbian Exposition, a
position which was held until the 21st of November in that year, Over ten months
of incessant and heavy labour in the endeavour to dischargethis duty, in addition to
the work devolving on me as Director of the Experimental Farms, brought about u
condition of ill-health and exhaustion which made my resignation a necessity. In
the meantime, however, all the preliminary work had been completed. After a
number of visits to Chicago, sufficient space was secured in excellent locations inall
the buildings, a most important measure towards success, and as a result of much
effort, an admirable site was obtained for a Canadian building, to serve as an office
building for the Commissioners and a meeting place for visiting Canadians.

The grand dairy exhibit was arranged and provided for. The Governments
of all the provinces were interviewed and negotiations conducted, the departments
of work which each were to undertake agreed on, and the hearty co-operation of
nearly all the provinces secured. With the able assistance of Mr. J. 8. Larke (who
was subsequently appointed my successor), Mr. Lucien Huot of Montreal, Mr. W. D.
Dimmock of Truro, N.S., and Mr. E. A, Charters, of Sussex, N.B,, the greater part
of the exhibits had been secured, the particulars of which are given in my report of
the progress of the work published a few weeks after my resignation.* The way
was t;bus prepared for the brilliant success which has crowned the cofforts of our

eople.
P pTo make the agricultural exhibits from the Experimental Farms as complete as
gossible, special sowings were made in the spring of 1892, of a very large number of

ifferent sorts of grain and seeds, and a lively interest awakened in this undertaking
among all the officers connected with these institutions. In this way the finest
collection of Canadian agricultural products ever seen was made available, and sub-
sequently clothed the grand trophy which attracted so much attention in the
Agricultural court.

Before the time arrived for beginning the work of placing the exhibits, my health
was 80 far restored as to enable me to render further aid in the carrying out of this
great undertaking, and at the special gequest of the Minister of Agriculture, and of
my successor in the office of Executive Commissioner, I consented to undertake the
designing and arranging of all the exterior decorations of the agricultural court,
also the construction of the great central trophy, and to renﬁer what help I
could by assisting in the arrangement of the products in portions of the interior of
the court.

After consultation with Mr. D. Ewart, of the Chief Architect’s office, Depart-
ment of Public Works, he prepared a plan of the woodwork on which the decorations
were to be placed which served the purpose admirably, he also supetvised its con-
struction. As soon as the preparations for the work were sufficiently advanced, I
secured the able assistance of Mr. W, H. Hay, the accountant at the Central Experi-
mental Farm, and Mr. J. Fixter, the Farm foreman, both of whom brought to bear
on this undertaking much practical experience, gained at previous provincial and
other exhibitions. We were also assisted by Mr. S. A. Bedford, Superintendent of the
Experimental Farm at Brandon, and Mr. A. Mackay, the Superintendent of the
Experimental Farm at Indian Head. With these competent assistants the work
made rapid progress, and in two or three weeks it was so well advanced that all

_returned to their other duties, excepting Mr. Hay, who remained to complete the

work which had been planned, which he did with good judgment and taste and
much credit to himself.

The exterior decorations of the court were very much admired, the interior
work was equally good, and the Canadian exhibit as a whole was generally con-
ceded to be the finest agricultural display in the building. It was arranged in pro-
vincial groups, in which all the provinces, excepting Manitoba and New Brunswick

* Copies of this Report may still be had on application.
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were represented. The exhibit of Onturio (which included an excellent selection
of samples from the Agricultural College at Guelph), was especially fine; Quebec
came next in importance, followed by the North-west Territories, British Columbia,
Nova Scotia and Prince Edward Island, all the displays being excellent both in the
quality and variety of the articles shown. :

The large central trophy was covered entirely with the products of the several
Experimental Farms, from which sources were also obtained the materials for the
exterior decoration of the court. Since Manitoba was not represented as a province,
the front of the trophy was covered with the products of the Branch Farm for
Manitoba ; the samples from the Central Farm were placed on the side contiguous
to the exhibits of Ontario and Quebec; the other sides of the exterior and interior
of the trophy being devoted to a display of the productions of the branch farms for
the North-west Territories, British Columbia and the Maritime Provinces. The
samples of grain and agricultural seeds were relieved by the introduction of & very
complete collection of native and cultivated grasses arranged by Mr. James Fletcher,
Botanist and Entomologist of the Farms, also by a large number of photographs of
different portions of the Experimental Farms, including harvest scenes, cattle, &c.,
the whole making a grand display, illustrating the manifold character of the work
in progress in connection with the Dominion system of Experimental Farms.

Adjacent to the trophy, there was displayed in a prominent position, a collection
of Canadian insects, prepared and arranged by Mr. James Fletcher, who devoted
much labour to this work, In addition to many beantiful examples of insects of
brilliant colour and attractive form, this collection included many species which
injure agricultural and horticultural products.

The dairy exhibits which brought into such prominence the high quality of
Canadian cheese and butter, were to a large oxtent the result of the untiring efforts
of the Dairy Commissioner, Mr. J. W. Robertson, who, assisted by comgetent experts
from the Dairy Associations and members of his own staff, and aided by practical
dairymen all over the Dominion, achieved a success for Canada of which the people
everywhere have reason to feel proud.

During my stay in Chicago, I was also able to render assistance to the Dominion
Superintendent in charge of the Canadian horticultural products, Mr. I, Woolverton,
in planning the arrangements for the display of fruits and vegetables, to which the
Experimental Farms were large contributors. Mr. John Craig, horticulturist at
the Central Farm, devoted himself assiduously to the collecting and preparing of
fruits for this purpose during the summer of 1892, and there was put up in pre-
serving fluids under his supervision an excellent collection representing the progress

which has been made in that division of the work which be superintends. The col-
lection embraced an extensive and varied assortment of small fruits, also a number
of varieties of cherries, plums and some apples, all grown at the Central Experi-
mental Farm, Subsequently during the period of the exhibition Mr. Craig rendered
further assistance by sending forward supplies of fresh vegetables and fruits, among
the latter a display of grapes, consisting of 122 different varieties, all ripened in the
open air at Ottawa. These attracted much attention, and excited the surprise of
visiting fruit growers who reside further south, who did not anticipate that so
many sorts of grapes could be ripened sowell in the open air so far north as Ottawa.

The branch Experimental Farms also did excellent service, and in addition to
their large contributions to the grain exhibits they provided material for the horti-
cultural display, Me. Wm. M. Blair, the Superintendent of the Experimental Farm
for the Maritime Provinces, forwarded from Nappan, Nova Scotia, a large quantity
of very excellent roots and other vegetables, partly the growth of the Experimental
Farm, and partly contributed by the farmers of Nova Scotia and New Brunswick, Mr.
Blair also sent samples of the small fruits grown on the Nappan Experimental Farm.
Mr. S. A. Bedford contributed from the Brandon, Manitoba Experimental Farm,
a quantity of preserved vegetables, also a number of varieties of small fruits both
cultivated and wild. An excellent assortment of a similar character was sent by
Mr. A. Mackay from the Experimental Farm at Indian Head, N. W. T., and both
these western farms sent frequent contributions of fresh vegetables during the sum-
mer season. Mr, Thos. A. Sharpe, Superintendent of the Experimental Farm at
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Agassiz, British Columbia, provided a fine assortment of preserved fruits, all grown
at the Experimental Farm,and these were followed by consignments of fresh fruit
from time to time including gigantic plums, fine cherries, apples and other produets.

The following list of awards affords further evidence of the high quality of the
produft(si supplied by the Experimental Farms, In Agricalture further awards are
expected.

Agriculture. Central Experimental Farm, Ottawa, cereals and grasses. Exper-
imental Farm, Indian Head, cereals and grasses.

Horticulture. Central Experimental Farm, Ottawa, collection of vegetables and
collection of grapes, crop of 1893. Experimental Farm, Nappan, N. S., collection of
vegetables ; Experimental Farm, Brandon Man., vegetables prescrved in solutions and
collection of fresh vegetables, Experimental Farm, Indian Head, N. W.T., collection
of vegetables. Experimental Farm, Agassiz, British Columbia, apples, crop of 1893.

The intimate knowledge of insects and their habits possessed by Mr. James
Fletcher, Entomologist and Botanist of the Experimenta! Farms, enabled him while
in Chieago, during the month of October, to render timely aid to the Executive Com-
missioner by examining and reporting on some injurious insects found feeding on
the various grains and seeds exhibited, and which at that time were the cause of
some anxiety. Mr. Fletcher was able to show that these invaders were old enemies
which Canada had no reason to fear and thus the alarm which had been felt under
the immpression that they were new foes to agriculture was speedily allayed.

An opportunity was also afforded Mr. F. T. Shutt, Chemist to the Experimental
Farms, who has had much experience in the analysis of cereals to use the information
he has acquired in this branch of his work to the advantage of the Dominion. He
was chosen on this occasion as an expert juror in the Agricultural department and
devoted many weeks to the analysis of the finer samples of cereals shown, not only
in the Canadian exhibits, but also in all parts of the Agricultural building. The
results of these analyses have assisted in demonstrating the high quality of Canadian
cereals aud especially of the wheat grown in the Canadian North-west.

Early in the history of the exposition, elaborate plans were laid to secure the
presence and services of competent men in every departmeant of knowledge from all
parts of the world to deliver addresses before conventions specially called in the
interest of various branches of science, art, industry, edacation, ete. In the early
part of the year a series of addresses was delivered under the auspices of the expo-
sition authorities, having special reference to the timber productions of the several
countries which exhihited in the building devoted to Forestry. An invitation was
sent me by the chief of that department to deliver one of these addresses on 20th
June, when I presented a paper on the subject of tree growth and forest distribation
in Canada, in which I called attention to the timber resources of the several pro-
vinces and territories in the Dominion. Later in the season, I was invited to deliver
addresses at several of the special couventions or congresses. Owing to absence on
the Pacific coast, I was unable to respond to the invitation to be present at the con-
gress of horticulture, but I returned in time to address the congresses relating to
agriculture, to agricultural colleges and experiment stations and to forestry. On
the occasion of these gatherings I was enabled to disseminate much information re-
garding the agricultural and other natural resources of Canada. At the agricul-
tural congress, I addressed the assembly on the agricultural resources of the
Dominion, when reference was made to the high character and quality of Cana-
dian agricultural products as demonstrated by the exhibits which Canada had made.
Statistics of the United States and Canada were quoted, showing that the average
crops realized by the Canadian farmer were higher than those obtained by farmers
in the United States, and special reference was made to the large area of fertile
countryin the North-west available forsettlement, with which my frequent visits had
made me personally familiar. . .

At the congress of agricultural colleges and experiment stations I had the plea-
sure of meeting representatives from Russia, Germany and Japan, as well as a large
nuamber from the gnited States, and addressed the aasembly on the good work being
accomplished in the several provinces of Canada by agricultural colleges, dairy
schools, farmers’ institutes and agricultural circles, and gave some particulars re-
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garding the methods by which the Government of Canada was endeavouring to
benefit the Canadian farmer through the agency of the experimental farms.

At the Forestry Congressthe topic assigned for my address was *‘ Forest Condi-
tions of the Plains and Prairies of Canada.” In introducing the subject reference
was made to the vast timber resources of the older provinces and to the measures
which bave been.taken to preserve the forests from fire and to make the best use of
this great source of national wealth. The great plains from Winnipeg to the Rocky
Mountains were described, the distribution of forest growth in the various sections
referred to and the efforts made during the past few years through the experimen-
tal farms to improve these conditions. Attention was also called to the vast country
iying north of present settlement and to the information thus far gained as to the
forest resources of that great area,

THE COMING ANTWERP EXHIBITION,

A short time prior to the close of the World’s Columbian Exposition it was
decided by the Dominion Government that Canada should take part in the Antwerp
Exhibition, and I was requested to assist in selecting from the exhibits in Chicago
such examples of agricultural products and of fruits as Would be suitable for the
gurposo and best serve to show the character of the Canadian climate and the pro-

uctiveness of the soil, also such products of the forests as could be secured. In
company with the Deputy Minister of Agriculture, Mr. John Lowe, I visited the
geveral Canadian courts and assisted in securing much useful material. On my
retwrn to Ottawa I was requested to continue to render all the assistance in my
power to the furtherance of this enterprise and sent my assistant, Mr. W. T. Macoun
to Chicago who made a careful selection of the best of the agricultural products
shown there, A collection of about 1,500 bunches and sheaves of grain in tﬁe straw
and 720 of the finest samples of cleaned grain were selected by Mr. Macoun who has
had much experience in such work. Tﬁere were also secured from the Manitoba
Exhikits for this purpose about 120 bunches of grain in the straw and 80 samé)les of
cleaned grain, ese cereals were packed in suitable cases and are now in Ottawa
awaiting shipment to Antwerp.

Under the supervision of the Dominion Superintendent of Horticulture, Mr. L.
Woolverton, a large number of samples of fruit, including contributions from all the
provinces exhibjting, were carefully packed and forwarded. These arrived in Ottawsa
in fairly good condition and are now being examined, the best specimens are being
seleoted, the bottles filled with fresh fluids such as will withstand frost, and the col-
lCection will be repacked in time to be forwarded with the other exhibits from

anada. ‘

ORNAMENTAYL TREES AND SHRUBS,

The ornamental planting on the Central Experimental Farm extending from
the main entrancé gate to the barn and around the buildings and dwellings consists
of thirty-five clumps, some of them closely planted, others open and, scattered to
suit the several situations. .These clumps contain at present 1,789 trees and shrubs,
comprising a most instructive, interesting and valuable collection, 1ln their
arrangement the individual specimens have been selected and grouped with the
view of producing the best effects by combinations of spring and autumnal colours,
bfr placing those together which harmonize in form and habit, or which make
pleasing contrasts in these particulars. Due regard has been had to the inter- -
mingling of a sufficient number of evergreens with the deciduous trees to lend a
charm to the grounds during those periods in the year when the deciduous trees are
leafless, Proper attention has also been given to the judicious {»l-a,cing of the several
groups in accordance with the principles practised by the best landscape gardeners. -

here are in these groups 225 named species and varieties and a few other varieties as
yet undetermined, The following are all represented, some by one or two specimnens
ounly, of others the number is much larger ; those marked hardy have stood the climate
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of Ottawa uninjured, those marked half hardy bave commonly had their wood partly
killed, while those marked tender are usually killed baek to the snow line. Somse of
these trees and shrubs have been planted for 5 or 6 years, while others have only
been under test for two or three seasons. Nearly all have made satisfactory growth,
and these plantations are already attracting much attention from visitors,

List of ornamental trees and shrubs in groups and clumps on the Central
Experimental Farm.

Abies balsamea.—Balsam fir; hardy.
do concolor.—One-coloured fir; hardy.
do Fraseri—Fraser’s fir; hardy.
do pectinata.—Comb-like fir; tender.
Acer dasycarpum.—Silver-leaved maple; hardy.
do do Wierii.—Wier’s cat-leaved maple; hardy,
do Ginnala.—~Ginnalian maple; hardy.
do glabrum.—8mooth maple; hardy.
do Pennsylvanicum.—Pennsylvanian or striped maple; hardy,
do platanoides,—Plane-like or Norway mapFe; hardy.
do do Schwedleri,—Schwedler's maple; half hardy,
- do pseudoplatanus,—Sycamore maple; half hardy.
do Xo albo-marginata.—Variegated sycamore maple; tender,
do rubrum.—Red maple; hardy,
do saccharinum.—Sugar maple; hardy.
Asculus hippocastanum,—Common horse-chestnut ; hardy.
Alnus glatinosa.~—Sticky alder; hardy.

do do laciniata~—Imperial cut-leaved alder; hardy.
Amelanchier Canadensis.~—June berry; hardy.
do do  nana—Dwarf june begry; hardy.
do vulgaris,—Common June berry; hardy.

Amorpha fruticosa~~False indigo; hardy.
Ampelopsis quinquefolia.~Virginian creeper; hardy.
tond do tricuspidata (Veitchii).—Three-pointed ampelopsis or Boston ivy;
nder, ' . )

Awmygdalus nana.—Double flowering almond ; half hardy.
Artemisia Abrotanum.—Southernwood; hardy.
Berberis Thunbergii.—Thunberg’s barberry ; hardy.
do  vulgaris.—Common barberry ; hardy.
~do do  purpurea.—Purple barberry; hardy.
do  Aquifolium.~American golly; half hardy.
Betula alba.—European white birch; hardy.
do  do fastigiata.—Pyramidal birch; hardy.
do  do laciniata.—Cut-leaved birch; hardy.
do do pendula Youngii.—Young’s weeping birch; hardy.
do lutea—~Yellow birch; hardy. '
do occidentalis.—~Western birch; hardy.
Caragana arborescens.—Siberian pesa-tree; hardy.
do do pendula.—Weeping caragana; hardy. .
Carya alba.—Shell bark hickory; hardy.
Catalpa Kempferi.—J: agan catalpa; half hardy, -
~do  speciosa.—Hardy western catalpa; half hardy. ’
do do  variegata—Variegated western catalpa; tender.
Castanea vulgaris Americana.—American chestnut; half hardy.
Ceat}othus Americanus.—New Jersey tea; hardy.
Celtis australis.—European nettle-tree; hardy.
do occidentalis.—American nettle-tree; hardy.
Cephalanthus occidentalis.—Buttonwood ; hardy.
Cerasus Padus.—Bird cherry; hardy.
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Cerasus serotina.—Wild black cherry; hardy.
Cercidiphyllum Japonicum.—Katsuratree; hardy.
Chionanthus virginicus.—Fringe-tree ; tender.
Cladrastis tinctoria.—Yellow wood ; hardy.
Clematis recta.—Erect clematis; hardy.
do  Virginiana.—Virginian clematis ; hardy.
Cornus mas.—European dogwood ; hardy.
do do elegantissima.—Elegant dogwood; hardy.
do do variegata.—Variegated dogwood; hardy.
do sanguinea.—Blood-coloured dogwood; hardy.
Cotoneaster vulgaris.—Common cotoneaster; hardy.
Corylus Avellana.—Filbert; half hardy.
do do laciniata.~~Cut-leaved filbert ; half hardy.
Crategus oxyscantha.—English hawthoru ; tender.
do do fl. pl.—Double flowering English hawthorn; tender.
Deutzia crenata.—Crenate deutzia; tender.
do do fl. pl.—Double crenate deutzia; tender.
do gracilis.—Slender deutzia; half hardy.
Diervilla(Weigelia) grandiflora alba.—Large flowered white weigelia; halfhardy.

do do do  variegata.—Variegated weigelia; half hardy.
do do lonerii.—Dark red weigelia; half hardy.

do do rosea.—Rosy weigelia; half hardy.

do do do  alba—White weigelia; half hardy.

Dimorphanthus Mandschuricus.~—~Manchurian dimorphantus; half hardy.
Eleagnus argentea.—Silvery eleagnus; hardy.
do hortensis angustifolia.—Narrow-leaved eleagnus; half hardy.
do augustifolia Russian olive; hardy.
Exochorda grandiflora.—Large flowered exochorda; tender.
Fagus ferruginea.—American beech; hardy.
do sylvaticus purpurea.—Purple beech; half hardy.
. Forsythia suspensa,—Drooping forsythia; half hardy.
do  viridissima.—Green forsythia; halfhardy.
Fraxinus ornus.—Manna ash: hardy.
do  viridis—Green ash; hardy.
Gleditschia triacanthos.—Honey locust; half hardy.
, Gymnocladus Canadensis.—Kentucky coffee-tree; {ardy.
Hippophae rhamnoides.—Sea buckthorn; hardy.
Hydrangea paniculata grandiflora.—Large flowered hydrangea; hardy.
Juniperus communis.—Common juniper; hardy.
do do Canadensis.—Canadian juniper; hardy.
~do do fastigiata.—Swedish juniper; hardy,
do Sabina,—Common savin; hardy.
do Virginiana.—Red cedar; half hardy; sometimes hardy.
Juglans cinerea.—Butternut; hardy.
do nigra.—Black walnut; hardy.
do Sieboldiana,—Japan walnut; hardy.
Larix Americana.—American larch; hardy.
do Europza.—European larch: hardy.
Ligustram vulgare variegatum.—Variegated privet; tender.
Lindera Benzoin.—Spice bush ; half hardy.
Lonicera flava.—Yellow honeysuckle ; hardy. .
do  Periclymenum.—English honeysuckle ; half hardy.
do sempervirens.—Scarlet trumpet honeysuckle; half hardy,
do Tatarica.—White-flowered bush honeysuckle; hardy.
do do Red do do do
Magnolia acuminata.—Cucumber tree; half hardy.
Negundo aceroides.—Box elder; hardy.
Pseonia moutan.—~Moutan or tree peony; hardy.
Pavia flava.—Sweet buckeye; hardy. ‘
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Phellodendron Amurense.—Chinese cork-tree; half hardy.
Philadelphus coronarius.—Mock orange or syringa; hardy.
do cordifolia.—Heart-leaved syringa; bardy.
do deutziflora—Deutzia flowered syringa; hardy.
do Gordonianus.—Gordon's syringa; bardy.
do grandiflora.—Large flowered syringa; hardy.
do nana.—Dwarf syringa; hardy. .
Picea alba.—White spruce; hardy.
do Alcoquiana.—Alcock’s spruce; hardy.
do excelsa,—Norway spruce; bardy.
do do pygmea.~Dwarf Norway spruce; half hardy.
do Engelmanni.—Engelmann’s spruce; bardy.
do nigra.—DBlack spruce; hardy,
do pungens.—Rocky Mountain blue spruce; bardy,
Pinus Austriaca.—Austrian pine ; hardy.
do Cembra.—Swiss stone pine; hardy.
do contorta Murrayana.—Murray’s pine; hardy.
do Mughus.—Mountain pine; hardy. ,
do do nana—~—Dwarf mountain pine; hardy.
do ponderosa.—Heavy wooded or bull pine; hardy.
do Strobus,—White or Weymouth pine; hardy.
do resinosa—Red pine; hardy.
do sylvestris.—Scotch pine; hardy.
do do  Rigaensis,—Riga pine; hardy.
Platanus occidentalis.—Buttonwood ; - hardy.
Populus alba Bolleana.—Bolle’s poplar; bardy.
do  certinensis,—Asiatic poplar; hardy.
do grandidentata pendula—Large-toothed weeping poplar; hardy.
do nigra pyramidalis—Lombardy poplar; hardy.
do Nolesti,—Riga poplar; hardy.
Pseudotsuga Douglasii.—Douglas spruce; half hardy.
Ptelea trifoliata,—Hop-tree or wafer ash; hardy.
Prunus Pissardii.—Purple plum; half hardy.
Pyrus Americana.—American mountain ash; hardy.
do Aucuparia—European mountain ash ; hardy.
do do quercifolia.—Oak-leaved mountain ash; hardy.
do do furcata.—Hardy.
do Aria.—White beam-tree ; hardy. ,
do baccata auruntiaca.—Siberian pyrus; hardy.
Quercus Robur.—English oak; hardy.
do rubra—Red oak; hardy.
Retinospora ericoides.—Heath-like retinospora; half hardy.
do filifera.—Thread-like retinospora; hard{.
do obtusa,—Obtuse-leaved retinospora; half hardy.

do plumosa.—Plumose retinospora; half hardy. ’
do do  aurea.—Golden plumose retinospora; half hardy.
1o do argentea—Silver plumose retinospora; half hardy,
do squarrosa.—Squarrose-leaved retinospora; tender,

Rhamnus catharticus.—Cathartic buckthorn; hardy,
do frangula—Breaking buckthorn; hardy.

Rbodotypus kerrioides.—White kerria; hardy.
Rhbus aromatica.—Fragrant sumach; hardy.

do cotinus.—Venetian sumach or mist shrub; hardy.
do glabra laciniata.—Fern-leaved sumach; hardy.
Ribes alpinum.—Mountain currant; hardy.

do sangnineam,—Red flowering carrant; tender,
Robinia pseudacacia.—Common locust; hardy.
Rosa rubiginosa.—Sweet briar ; hardy.

do rubrifolia.—Red-Jeaved rose; hardy.

8c—4 \
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Rosa rugosa.—Japan rose; hardy.
Rubus Nutkanus.—White flowered scented raspberry; hardy.
Salisburia adiantifolia.~—Maidenhair-tree ; hardy.
Salix Babylonica annularis,.—Ringed willow; tender.
do caprea pendula—Kilmarnock weeping willow ; hardy.
do laurifolia.—Laurel-leaved willow; hardy.
do purpurea pendula.—American weeping willow ; half hardy.
do rosmarinifolia.— Rosemary-leaved willow ; hardy.
Sambucus nigra argentea.—Silver-leaved elder; half hardy,
do do aurea.—Golden-leaved elder; hardy.
do do laciniata.—Cut-leaved elder; half hardy.
Sassafras officinale.—Sassafras-tree ; hardy.
Shepherdia argentea.—Buffalo berry; hardy.
Spirea Californica.—Calfornian spirea; hardy.
do  Japonica alba (callosa alba).—White Japan spirea; hardy.
do do  rubra (callosa rubra).—Red Japan spirea; hardy.
do do  Fortunei.—Fortune’s spirea; hardy.
do media rotundifolia.~——~Round-leaved spirea; hardy.
do opulitolia.—Guelder-rose leaved spirea; hardy.
do do aurea.—Golden-leaved spirea; hardy,
do prunifolia.—Plum-leaved spirea double; tender,
do salicifolia.—Willow-leaved spirea; hardy.
do Van Houttei,—Van Houtte’s spirea; hardy.
Symphoricarpus racemosus.—Snow berry; hardy.
Syringa Chinensis rothamagensis,—Chinese lilac; half hardy.
do Japonica.—Japau lilac; hardy.
do  Josikea.—Josika's lilac; hardy.
do vulgaris alba—White lilac; hardy.
do do Chas, X,—Charles X. lilac; hardy,
do do purpurea——Purple lilac; hardy.
Tamarix Amurensis.—Russian tamarigk; hardy.,
Thuya Lobbii atrovirens.—Dark green arbor-vits; half hardy.
‘do occidentalis.—Common arbor-vite; hardy,

do do  argentea—Silver-tipped arbor-vita; hardy.,

do do aurea,—Golden arbor-vitee; hardy.

do do  Douglas No. 2.—Douglas’ No, 2 arbor-vite; hardy,
do do  Elwangeriana.—Elwanger’s arbor-vit®; hardy.

do do globosa.—Globose arbor-vits; hardy.

do do gramidalis.—l’yramidal arbor-vit®; bardy.

do do oveyi.—Hovey’s arbor-vite; hardy.

do do  Tom Thumb.—Tom Thumb arbor-vite; hardy.

do do  verveneana.—Vervaene's arbor-vite; half hardy.

do Sibirica—Siberian arbor-vite; hardy.
do Tatarica (Wareana),—Tartarian arbor-vitee; hardy,
Thuyopsis borealis.—Northern thuyopsis; half hardy.
Tilia argentea.—Silver-leaved linden; tender.
do cordata,—Small-leaved linden; hardy.
do heterophylla.—American basswood ; hardy.
do platyphyllos,—Broad-leaved linden; hardy,
do vulgaris,—European linden; hardy.
Tsuga Canadensis.—Hemlock spruce; hardy.
Ulmus Americana.—White elm; hardy.
do campestris,—English elm ; half hardy.
do fulva pendula.—Weeping slippery elm ; hardy.
do montana fastigiata.—Pyramidal Scotch elm; hardy,
do racemosa.—Rock elm; hardy.
Viburnum Lantana.—Pliant viburnum ; hardy.
do opulus.—High bush cranberry; hardy,
do paucifiorum.—few flowered viburnum’; hardy.
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This list contains but a small proportion of the ornamental trees and shrubs
under test at the Central Farm. The larger number are arranged in botanical groups
in the arboretum, where under the charge of the Botanist of the Experimental Farms,
Mr, James Fletcher, over 600 species and varieties have been accumulated. Assoon
as sufficient information has been gained as to the hardiness of these in the Ottawa
climate it is proposed to publish a full list of the entire collection.

PLANTATIONS OF FOREST TREES,

There were several objects in view in planting the belts of forest trees which
line the west and north sides of the farm. One was to test by actual experiment
with a number of different species the comparative results in growth and develop-
ment to be had by planting at different distances apart. Five feet by five, five feet
by ten and ten feet by ten were the distances choseu for these tests. Another
question on which information was desired was the relative growth to which trees
would attain when planted in blocks of single species as compared with those
%lauted in mixed clumps where they are associated with a number of other sorts.

urther information was sought as to how far the crops on the farm located near
these tree belts will be influenced by the shelter they would afford as growth pro-
gressed. In the planting, the grouping was also designed with the object of
producing pleasing effects on the landscape by the intermingling and blending of
varieties, The main purpose however was to get all the useful data possible
with regard to the more important timber trees of economic value so that object
lessons in tree growth might be available to any who in futnre might desire to study
this subject or to engage in the enterprise of timber growing.

The work of planting was begun in 1888 and a space laid out on the west boun-
dary 165 feet wide extending the whole width of the farm, This gave room for
a line of basswood or linden trees five feet inside the boundary fence and 40 feet
apart. Fifteen feet were left for a roadway east of which there were ten rows of trees
five feet apart each way followed by another ten rows ten feet apart each way.
This area was planned to be filled with blocks of trees of various forms, each group
to consist of a single species. "Along the north boundary a space was provided

.65 feet in width which was to be filled as follows. A row of mixed forest trees
40 feet apart placed five feet inside the boundary fence succeeded by ten rows of
mixed trees of 10 to 15 varieties, some of which were to be planted five feet by ten

\ and others five feet by five.

The first planting in 1888 was doneander the supervision of Mr. W, W. Hilborn,
at that time horticulturist of the Central farm, 1321 trees were set out that year in
the mixed belt and several blocks or clumps of single species in the wider belt,
numbering about 1,500 trees in all. The accompanying plate is from a photograph
recently taken of a part of the trees then planted, a portion of the 5 x 5 planting is
seen to the left and part of the 10 x 10 to the right. In the spring of 1889 the work
of planting in blocks of single species was resumed under the charge of Mr. Thos.
A. Sharpe, now superintendent of the branch experimental farm at Agassiz, B.C.,
and about 1,350 wereadded to the number. In the autumn ofthe same year with the
assistance of the farm foreman, Mr. John Fixter, about 4,000 more were planted in
blocks of single species and 560 trees added to the belt of mixed sorts. In 1890-91
and 92 the planting was continued under the supervision of Mr. John Craig, hor-
ticulturist of the Central farm and during this period the plantation was much
enlarged and the wide belt on the west side completed. Mr, Craig also took charge
during these years of the necessary weeding and cultivating. During the pastseason
this work has been continued by Mr. W. T. Macoun, foreman of forestry, and under
his care the tree belt on the north boundary has been much extended, and it is hoped'
that in another year this will be completed. In the following report submitted by
by Mr. Macoun, much useful information will be found. :
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REPORT OF THE FOREMAN OF FORESTRY,

Owing to the very wet season, the work of this department was greatly in-
creased this. year, and it was only by much labour with the horse cultivator and
hand-hoe, that the weeds could be kept in chock. Not only was frequent culti-
vation necessary for this reason, but the soil became compact again so soon, on
account of very frequent rain, that it was extremely difficult to keep it in that

orous condition which is essential to best results in tree growth.

Most of the trees and shrubs bordering the avenues n the forest plantations,
and on the ornamental grounds, have made rapid growth this year and are fast
becoming prominent features of the farm, ] )

Insect enemies have been very numerous, and great vigilance was required to
keep them in check. By occasional spraying with a mixture of Paris green and
water and much picking off by hand, they were prevented from doing any great
injury. A blight on the elms caused the limbs on a considerable number of them to
die, and in some cases the whole tree was destroyed by it. .

Nearly nineteen acres are now planted with the trees which form the forest
belts along the northern and western boundaries of the farm. The belt on the
western boundary is completed and contains 9,686 trees now living. The belt
along the northern boundary, which is not yet completed, contains 5,840 trees living.
Thus there is now a total of 15526 trees living in both plantations.

|
'

FOREST BELT ALONG WESTERN BOUNDARY.

In this belt the trees are grouped in clumps of one species each and for com-
parison are planted 5 feet apart and 10 feet apart each way to show results of plant-
ing at different distances. Where trees have been planted forseveral yeurs the benefit
of close planting is easily discernible, the trees making better growth with a less

roportion of broken tops and limbs, and the weeds being prevented from growing
Ey the dense shade long before weeds cease to thrive among the trees planted 10
feet apart.

As large additions have been made to this belt since 1889, when the last list
was published, a complete record is now given in the following table. Several
clumps composed of species which have uot succeeded well have been partly ,
or wholly replaced by others :—

Total T
i ‘When Number | Number
Deciprots Trees, ber |y, -

planted. ;)]1:1; od.| 1iving. | dead,

Acer saccharinum—Sugar maple .... ............ ... ... ........ 1889 240 234 6
do do do e e iereieeaee aennn 18% 60 60 |........
do platanoides—Norway maple . ......................... ... ...| 1889 110 110 |........
do dasycarpum—Silver leavedmaple................ ............. 1889 120 120 |........
do rubrum—Red maple......... ... L0 oL L L L. 1889 170 170 | - ...
Alnus glutinosa— Stickyalder...... .................... ........ 1889 90 90 ........

Asculus hippocastanum—Horse-chestnut . et ieeeaa, 1889 bL1J 86 4
Betula alba—European white birch.. ... .. ... ........ ... ... 1889 90 90 |........

do lutea—Yellow birch..... ... feree  eeeiiiiie et eenaia.. 1889 150 148 2

do papyracea—Canoe birch..... e e e ieeee eee el 1889 120 118 2
Carya alba—Shell-bark hickory ............................ . ... .1 1888 8 8 ...

Catalpa speciosa—Hardy Western catalpa............ .............. 1889 158 154 4
do  Kempferi —Japancatalpa............. .. .. ... ...... . ... .. 1889 30 0 j........
do  hybrida—Tea’secatalpa..... ... .. . . . ...... ... ... 1889 30 30 ........

Carpinus betulus—European hornbeam ........... ... ... .. . . 1890 148 146 2

Cerasus serotina—Wild black cherry...... ................... ... 8891 231 224 7

Fraxinus Americana—White ash... ..., ..... e e 1889 476 473 3
do do do .. 1890 120 120 |........
do  excelsior—European ash................ ... .00 .1 1889 40 40 1........
do  pubescens—Redash...... ................. ... ... 1889 120 120 |........
do  viridis—Greenash..... . . . . [ .l .| 1889 120 | 120 |........
do  sambucifolia—Blackash............ .... . ... ... 1889 120 120 .
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D T When TOtfi ’\'umber!N umber
ECIDUOUS TRE: number |*y. .
B8, planted. planted. living. | dead.
Fagus ferruginea—American beech....... N 1889 42 39 3
Gymnocladus Canadensis—Kentucky coffee-tree. ............. 1890 120 112 8
Gleditschia triacanthos—Honey locust........... ........... Lo 1890 92 86 6
Larix Europea—European larch..... ........................ 1888 275 265 10
do do il 1890 30 20 10
Juglans nigra—Black walnut....... .... ... .. ..., 1838 630 624 6
o o 1889 193 193 |........
1888 290 288 - 2
1889 240 237 3
...l 1889 90 90 f........
Negundo acervides—Box elder. .. cco.uvvevnreniiiinn coviiinnnnnn. 1889 261 261 |........
Pyrus Americana—American mountain ash .. ...... e 1889 50 50 f....... .
do Aucuparia—FEuropean mountainash.......cocooooouviivn.... 1889 110 106 4
Platanus occidentalis—Button-wood ...........cocoet il el 1889 120 119 1
do —{Nebraska seed) Button-wood 1890 150 134 16
Populus alba Bolleana—Bolle’s poplar ............c.. ....... 1890 150 50 |........
do Nolesti—Rigapoplar........c.ccocviier wvvnennnn.. o 1892 92 92 j........
do Petrovsky Petrovsk poplar.. .... ..... ...l 1890 50 49 1
do  certinensis—Asiatic popl‘z)u' .............. 1890 10 0 | ......
Quercus alba—Whitevak . ..., .. ... i 1889 41 41 l........
do macrocarpa—Burroak. . ... ...... ..ol oLl 1893 96 89 7
do rubra, Redoak................. ... ..ol ...l 1888 21 19 2
do do L L 1890 40 36 4
do Robur—Englishoak.......cooveiuiiiiivnrniiiniiienn... 18490 50 50 1........
Rohinia pseudacacia—Common locust 1889 213 209 4
Salix lavrifolia—Laurel-leaved willow........................ 1890 140 138 2
do acutifolia—Sharp-leaved willow ..o 1890 148 146 2
do Voronesh—Voroneshwillow....................cooivna.... 1890 60 60 {........
Tilia vulgaris—European linden............. ..o ... e e 1890 125 122 3
TUlmus Americana—White elm............... e e, 1889 97 197 ...
do do ©  —(Manitoba seed) White eln 1889 38 38 ..
do do do do ool e 1890 94 9 ...,
do fulva—Redelm...............ooooii i ...l 1889 120 120 {.......
do racemosa—Rockelm............... ... L 1889 220 213 7
do montana—Scotch or Wych elm.................. ... 1890 a7 92 5
do species undetermined, a small-leaved sort 1840 48 41 7
EVERGREENS.
Tsuga Canadensis—Hemlock spruce.................. e 1889 30 13 17
o do eree e PN 1890 62 61 1
Abies balsamea—-Balsam fir................. ........ .. ... 1890 63 63 |........
Picea alba—White spruce ...................oiiiiiiiiiiii ... 1839 180 180 {........
do excelsa—Norway spruce 1889 30 301 ...
do o do 1843 45 39 6
Pinus Syl vestris—Scotch pine 1888 124 423 1
do do Rigaensis—Riga pine............ . .. ... .. ... 1889 30 30 ...
do do do cdo L e ...p 1893 108 102 6
do Austrisca—Austrian pine................... e neeeaa 1889 214 214 Lo
do strobus—Whitepine ...... ..... ......ciiiih i, 1889 301 F 1) S PO
do do do et e 1890 250 247 3
Thuya occidentalin—Arbor-vite...... ..... ......ccooiil . .. 1829 DEC T . S P

TREE PLANTING, 1893.

The spring of 1893, though unfavourable for most field work, was particularly
suitable for the planting of trees. Copious rain fell during nearly the whole of
May, giving the trees, when planted, good conditions for establishing themselves.

FILLING VACANCIES IN FOREST BELT.

Every spring it is found that a greater or less number of the trees in the forest
belts have succumbed either to the severity of the winter, alternate freezing and
thawing in fall and spring, or from the effects of water standing on or near the sur-
face of the soil. Last spring 450 trees were necded to fill up the gaps caused in this

way during the previous two years.
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REPLACING AVENUE TREES AND ADDITION TO AVENUES,

Owing to various causes a certain proportion of the avenue trees also die each
year, and this year the following numbers were required to replace those which
had died. In some cases, as on the northern boundary, where the row of trees i
composed of mixed species, the same kind was not always replanted,

SPECIES.
Acer saccharinum—=Sugar maple.... ... .coccveniiinnn ereemnernnse
Acer rubrum—Red maple . coeueeiiaiiiiiiiiiiis e
Fraxinus Americana—White ash...... vees
Fraxinus viridis—Green ash..we..civveeiniinnininiiine cnnine, .
Fraxinus sambucifolia—Black ash................ crraineieanaas
Tilia vulgaris—European linden. ......

24
21
10
9
10
8

Last spring another avenue was formed extending from near the farm fore-
man’s house to the northern boundary, by the planting of 46 Norway maple trees.
These have all done well, except one, which died. This avenue promises to add

much to the appearance of that part of the farm,

ADDITIONS TO MIXED FORBEST BELT,

During the spring of 1893 there were 3,511 trees added to the mixed forest belt
on the north boundary of the farm. Of these, only 163 have died, aud those living
seem well fitted, from their appearance at present, to survive the approaching winter.

The following is a list of the species planted, with total number of each, and

"the numbers which have lived and died :—

No. No. No.
List or Speores. planted.| living. | dead.
Deciduous Trees.

Acer saccharinum— Sugar maple ........... herreeneas Creeee eeeres aaenenn 164 159 ]
do rubrum— 1071 L, 198 193 5
do glatanoides—Norway maple...... ..oco.n. Cheeeees bererrese b seraranans 124 121 ........
do Pseudoplatanus—Sycamore maple . ....oo.virien tih ciiiieint e 70 64
do Tartaricum—Tartarian MADPlO ... ....oossoneenersveessns o A 32 2 |0
do campestre—Englishmaple..... .............ccoviiiiinaii.. eeeeiaeae 31 3 .. .... .

Asculus hippocastanum—Horse-chestnut, .... ..........cvovviviie vounn... 60 60 |[........

Betula alba—European white birch. .... ........ ... ... Lol 191 L X1) S

Celtis a.ustra.h's—EuroPean nettle-tree. X 23 19 4

Catalpa hybrida—Tea’s catalpa. ... ...o.viviueiviiriivirinis vevennnrnnns 66 66 |........

Diospyros Virginiana—Persimmon. .. . 5 5 |eeenien

Fraxinus Americana—White ash. ...... ... coiiviiiiiiien i in 17 172 1

do viridis—Green ash...... .. .. . L. e . 72 72 {........
do sambucifolia—Black ash............ .. iit tiieiiiiie i, 61 61 |........

Juglans nigra—Black walnub........ ... ... ... i, 165 185 |........

Negundo aceroides—Box elder......... ... ... tiiiiiiiiiiiin .., 208 297 1

Pyrus Americana—American mountaifash. ... ......eevenneinnnnrnnnnenn... 25 24 1

do Aucuparia—European mountainash....... ... .....coeun oauii.. . 2 1 1

Populus alba Bolleana—Bolle’s poplar...... .......ccooeiiiiivnernnnnnn..n. ‘2 2 .

do certinensis—Asiatic poplar ... ...... L LT 129 129 s
Platanus occidentalis—Button-wood. . ..... .o..ii L Liiiiieiia 2 2
Quercus alba—White oak. ... 4 4

do  macrocarpa—Burr oak 155 155

do rubra—Redoak........................ 66 64 2

Rhamnus frangula—Breaking buckthorn ............................ ... . 51 51

Tilia vulgaris—European linden............. R 47 cap |

Ulmus Americana—White elm....... .......... ... 0000077 e e 199 | 197 |7 2

do racemosa—Rock elm...... ... PR 69 62 7
do montana—Scoteh elm. .. . ... Ll Il e vl 8 7 )

e




REPORT OF THE DIRECTOR. 55

AY .

No No. No.
Lisr or Seeomes. ’ planted.| living. | dead.

Evergreen Trees.
Picea alba—White 8pruce....... .... ... @ cieiieiiieiiiiaiiiians e 198 197 1
do excelea—NOrWay BDImCO. ocvuueen v eieietiers eeearnceannneereonnann © 290 257 33
Pinus strobus—White pine, ............. e . 129 102 27
do sylvestris Rigaensis—Riga pine..... ....... ...l oo il 228 187 41
do Austriaca—Austrian pine........ e, e e e ietaeaae, 9 7 2
do Mughus nana—Dwarf mountain pine........... «c..ciciiiiee vareenan. 78 66 12
Thuya occidentalis—Arbor-vite...........coonvnenn.. fheaeretececaceenatasas 19 16 H

EVERGREEN CLUMP.

In the year 1888 & large number of young trees was procured and planted in
nursery rows to remain until they should be required for the tree belts and clumps,
or for other ornamental purposes on the farm.

As several hundreds of Norway spruce, Scotch and Austrian pine had, before
they were needed, grown too large for successful transplanting, it was decided to
leave a clump of these, a3 & permanent plantation, on & rising piece of land, in a
prominent place near the northern boundary of the farm.

The trees, having been planted close together, had made quite a thicket, and
this year it was considered necessary to cut out a large number of them to
admit light and air, and give those remaining a better opportunity to develop.
The trees when thinned averaged 2} feet apart in the rows, with the rows 3 feet
apart, Itis proposed to thin them still further as occasion requires.

The following table shows the average height of the trees, the average cir-
cumference, 1 foot from the ground, and the number of trees left of each species
after thinning. For the double purpose of increasing the size of the clump and
adding to its appearance, the rows of trees were extended to the cross road near by.
The additions made this year will be found in the table.

. - - -
-~ E g - <
TR
< S 2 4 =
= oL 2 = a
NauMEs or SProres. e go%| & &
£ 1252 33 | g
£ |gs&| B2 | BT
« « -4 4
Picen excelsa—INOrWAY SDIUOS. ... v\nueevrnneeerteiasssacasecansnass 7 feet | 5 in, 273 - 168
Pinus sylvestris—Sootch pine. .... .. ... ... .o | B gg“ 636 52
Pinus Anstriaca—AUStriAl PiN6. ..oe vureeviuerrirarnenrae caves ou. 70 v 621 106
. § I ——
Total number of trees, 1856...............cooot. iiiiidiiiiaL, 1,530 326

PLANTING IN POULTRY YARDS,

Although the season was far advanced, and the trees and shrubs nearly in full
leaf, during the first week of June, 63 trees and shrubs were planted in the poultry
yards, and notwithstanding the advanced state in which they were when planted.
not one has died.

SUMMARY OF TREES AND SHRUBS PLANTED, 1893,

Trees replanted in forest belt.......... ccae-iieenss riiieiiione 450

do do 8lONg AVONUES...covviriireriniiiiriccne s 82
Addition to avenues.....c.cccereeeuinnnns cernern rermrreee s 46
do  tomixed forest belt. ................... erresans wreeen 3,511

do  toevergreen clump......... vveeaes ne oo brreriaeaiie . 326
Trees and shrubs in poultry yards....... ......... creerserinanen 53

Wu. T. Macoon.
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VISITS TO THE BRANCH EXPERIMENTAL FARMS.

During 1893 it was found necessary to visit the branch farms in the west twice,
the first time in May and again in Angust. On the first journey I left Ottawa on
the 28th of April, and arrived in Chicago a day prior to the opening of the World’s
Columbian Exposition when an opportunity was afforded of witnessing the com-

letion of the work in connection with the Canadian agricultural and horticultural
exhibits which had been planned earlier in the season, Theday following the open-
ing ceremonies I proceeded westward, ) )

As one of the main objects in undertaking this early journey was to reach the
branch farm at Agassiz, British Columbia, in time for spring planting, only one day
was spent at each of the branch farms at Brandon, Man., and Indian Head, N.W.T.
on the way out, giving time only to arrange those details of farm work which were
most pressing. Agassiz was reached on the 11th of May, where seven days were
spent in planning and arranging the work of the year, a large share of attention
being given to the planting of trees and shrubs about the Superintendent’s house. -
These have been so grouped as to produce good effects by agreeable combinations
of form and colour, and a sufficient area has been provided adjacent to the dwelling
to serve the purpose of an arboretum. Over 500 specimens were planted during the
period of my visit, the placing of these produced quite a transformation in the appear-
ance of the grounds and prepared the way for giving due prominence to an exceed-
ingly interesting feature of the work in progrétsthere. Theorchards were inspected
and extensions to these planned, a nut orchard was also planted. The forest tree
planting on the mountain sides in rear of the valley land was well advanced before
my arrival and by ihe time the planting season closed over 5,000 hard-wood trees
had been set out and arrangenients made for the planting of & similar number each
year for several years to come. The large young orchard of cherry and plum trees
set out three years ago was in full bloom at the time of my visit, and presented a
very handsome appearance.

I found as a result of the unusually severe winter that all the peach, apricot and
nectarine trees, and most of the other sorts of comparatively tender trees and shrubs,
were more or less injured and some of them killed outright. Much of the evergreen
foliage of the gigantic native firs looked scorched and brown showing that even the
old and long established native trees had been unable to endure without injury this
unusually severe visitation, the thermometer having fallen on one occasion for a few
hours as much as 12 degrees below zero. The apple, plum and cherry trees did not
appear to be injured at all, and the young apple trees later on, bore a very fair erop
of fruit, but from the fact of the cherry blossoms not setting and a number of the
plums setting very imperfectly, it seems that the very cold weather of the winter
had affected even these hardier sorts of trees. The wood of many of the young pear
trees was also more or less discoloured within, showing injury which may in some
instances be permanent. The spring growth however was pushing rapidly on, and
Nature was doing her best to rcpair the damage which had been done.

The farm buildings were examined and everything found in good order, the
animals of all sorts were healthy, the spring work was well advanced, most of the
grain sown and much of it up and everything betokened good managementand care.

A good supply of water for this farm being very much needed asum was placed
in the estimates for 1893-94 for this purpose, and duTing my stay I visited the source
of the springs on the hillside from which it is proposed that the water should be
obtained. I found the supply abundant and the quality to all appearance excellent.
Subsequently a sample of this water was forwarded to Ottawa, to be analysed by the
chemist of the farms who confirmed in the report of his analysis the good opinion
which had been formed regarding it. I submit herewith the report of the chemist.
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Waree FroM ExXPERIMENTAL FarM, Acassiz, B. C.

A careful and thorough chemical examination of this water affords the following
data in parts per million:—

ANALYSIS.

Free ammODNia .civecesiceneneenieiieerteerersniene sravesesere coansens 032
Albuminoid 2mMMODIA. .ceereriien i it ievaieee reveenns 024
Nitrogen in nitrates and nitrites......... eeertessencessen rense 046

ChlOTine.ccueeersriinns sevnevneseravserossonnn o tersnsrrercosavanssacans 25
Oxygen absorbed in 15 min. at 80° F.......c...cueeet ... . 296
do 4 hours do  .iceeeriiviiie crereennans 594

Total s0lids, at 105° C civeerriiieierinrase cors ee oos cesreeences 8536

do after ignition.ceieeciviiies veviiaes cirieiee creees 604

. Phosphates...couivieeciieniieiiietiiitieean cres eeesananen e none,

From the above figures, I judge this to be a first class water, free from all con-
tamination—animal and vegetable—and of excellent quality.

Frank T. SeuTT, M.A,, -
Chemist, Dom. Exp. Farms.

As soon as the arrangements were completed at Agassiz, B.C., I left for Indian
Head, N.-W.T., where two or three days were spent in carefully inspecting the con-
dition of the branch farm located there, inquiring into the progress made and in
discussing and planning work for the future. The forest plantations had wintered
well, and the benefits arising from the planting of hedges and shelter belts to break
the force of the winds, which sometimes injure the crops have been so thoroughly
demonstrated, that plans were prepared for bordering nearly all the roads on the
farm with such windbreaks and for planting them elsewhere on the grounds
where needed. Arrangements were also made for extending the area planted with
ornamental and timber trees and shrubs, the collection of which now includes about
ninety species and varieties which have proven hardy there. The Austrian Brome
grass (Bromus inermis) which has been under test at the Indian Head farm for several
years, has been grown with so much success, that it was decided to sow a considerable
number of acres of this grass for more extended trial tor hay and pasture, and a
sufficient quantity of seed was procured for this purpose. The cattle and horses had
come through the winter in excellent condition, the farm crops were nearly all up
and looked well and the land was very clean, giving evidence of great care in its
cultivation.

Oun the 22nd May I arrived at the branch farm at Brandon, where several days
were spent in inspecting the work ia hand and plaoning for future progress. A
day or two was devoted to the laying out and planting of the grounds around the
residence of the superintendent. Quite a large number of trees and shrubs were
planted, consisting altogether of varieties which have been thoroughly tested, and
proven hardy in that climate. A sufficient area of land has been laid out in this
connection to furnish space for all the additional varieties of hardy sorts obtainable,
The trees and shrubs which have been thoroughly tested for hardiness at Brandon,
include about 100 species and varieties and form & most instructive and attractive
group. Itis expected that this number will be considerably increased during the
coming season.

.As the native plum had succeeded well at the experimental farm at Brandon,
it was thought desirable to increase the size of the plantation. For this purpose
I visited the Brandon Hills in company with the superintendent, where the trees are
found growing wild, and we succeeded in obtaining quite a number of young speci-
mens, some of which were planted at Brandon and some sent to the branch farm at
Indian Head to be tested there. (When these trees were seen during my later visit
to the western farms in the antumn, they were nearly all doing well). Several ad-
ditional hedges and windbreaks were also planted during this visit, to afford shelter
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and form dividing lines between the plantations of small and larger fruits,
ornamental trees, shrubs and flowers. All the divisions of work on this farm were
making good progress, the farm crops all looked well, the land was in good order
and the horses and cattle healthy and in fine condition.

A very large number of the farmers of Manitoba visit this farm from year to
year, seeking information on all points relating to agriculture and horticnlture, and
many voluntary testimonies are received from time to time in regard to the useful-
ness, not only of this institution, but also of all the branch farms and of the efficient
manner in which the work is everywhere conducted. I returned to Ottawa on the

28th of May.

SECOND VISIT TO THE WEST,

A second journey to the Pacific Coast was made in August. On the way west
I visited Madison, Wisconsin, and attended the meeting of the ¢ Society for the Pro-
motion of Scientific Agriculture” held in connection with that of the “ American
Association for the Advancement of Science,” At this meeting I had the opportunity
of explaining the nature of some of the work in progress for the promotion of agri-
culture at the Experimental Farms, and during the sessions I was honoured by
being elected president of the society, I also attended some of the more important
gessions of the American Association for the Advancement of Science held at the
same place. Journeying westward a day was spent at the North Dakota Experi-
ment Station at Fargo, N. D,, where through the kindness of Prof. W. Hays who
had charge of the experimental work in agriculture, I was shown through the
buildings and over the grounds. As this institution has not been long established
there has not been much time yet for tree planting and the grounds in this respect,
looked very bare. There was, however, some very interesting work in progress,
especially with wheat, with the view of producing new varieties by selection and
also to some extent by cross fertilization. Useful experiments were also in hand in
regard to & proper rotation of crops for that country.

EXPERIMENTAL FARM, BRANDON,

Two days were spent at the branch farm at Brandon, where the crops were
found to be well advanced and many of the early varieties of cereals were cut. The
grain which promised anabundantyield early in the season was found to be shrunken
and light, owing to the rapid and premature ripening which took place there during
the unusual heated term from the 5th to the 12th of August. All sorts of grain had
suffered from this cause, but the injury was most apparent in the different sorts of
wheat and barley. The quality of the oats was much better and the yield also of
most varieties was good. The root crops owing to hot weather and light rains had
not made satisfactory progress, but all sorts of small fruits were yielding well. The
growth of the avenues, forest tree plantations and ornamental trees and shrubs had

een good, and the general appearance and condition of the farm was both attractive

and ereditable,

EXPERIMENTAL FARM, INDIAN HEAD,

The Indian Head farm was pext visited, and similar examinations made. Most
of the crops looked remarkably well and did not appear to have suffered much injury
from the hot days in August, and the farm was in excellent order. Roots, however
were backward and did not promise well. Austrian Brome grass had giveix an excel-
lent yield of hay, more than three tons per acre, and the crop of all the small fruits
was good. The growth of the trees, shrubs and hedges had not been so luxuriant
as on the branch fg.rm at Brandon, owing to less favourable climatic conditions but
they had made satisfactory progress and have already become a pleasing feature on
this prairie farm,

Ty R SO e LT g
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VISIT TO THE EDMONTON DISTRICT.

. At Calgary the branch line of railway to Edmonton was taken which runs
through a district I had not visited before. The country for the first fifty
miles has much the same appearance as about Calgary, the grass is short and
trees and shrubs are almost or entirely wanting, excepting along the margins of
streams or watercourses where the moisture is sufficient to sustain them. North of
this changes begin to occur, the grasses gradually increase in length and in luzar.
iance, clumps of shrubs and dwarfed specimens of trees are occasionally seen, and
after a time these are succeeded by patches of woodland of stronger growth with
stretches of open prairieadorned with clumps and occasional larger areas of timbered
land. Streams and rivers also are oftener seen and by the time that half the distance
between Calgary and Edmonton has been covered, the country is found to be well
wooded and watered, grasses and pea-vines are luxuriant and abundant and the soil
is a dark rich fertile loam. The woods afford shelter and the luxuriant herbage
farnishes unlimited quantities of food for stock, making this part of the territories
specially suitable for mixed farming. During the tive days spent at Edmonton
many of thefarming settlements in the neighbourhood were visited which involved
about 130 miles of driving. All through this district the grain crops looked re-
markably well. The harvest was in grogress during the time of my visit, and the
heads of grain were plump and well-filled. For about sixty miles north of Edmon-
ton until the height of land is crossed, the agricultural capabilities of the country
appear to be much the same as those about Edmonton, but in the next forty miles
which drain into the Athabasea River, the soil is said to be less fertile although this
district is believed to include much excellent land. This belt of fertile country 200
miles or more in width, is said to extend westward from Edmonton more than 200
miles towards the Yellowhead Pass in the Rocky Mountains and eastward, varying
in width, for several hundred miles to the shores of Lake Manitoba. At marny
points in this immense fertile area settlement is progressing satisfactorily, but the
capacities of the district are such that millions will eventually find ecomfortable
homes and abundant sustenance there.

EXPERIMENTAL FARM, AGASSIZ.

Returning to the main line of railway and proceeding westward a journey of
about 35 hours across the mountains brought me to Agassiz, where several days
were spent in examining the results of the season’s growth, not only on the ex-
perimental farm, but also oo the lands of the neighbouring farmers. At the time of
my arrival, 8 drought had prevailed in this part of the country for five or six weeks
and crops of all sorts were suffering for want of rain. Most of the grain was short
in straw, but with heads moderately well filled, the yield however was turning oat
considerably under the average. The root crops were then very backward, bat
subsequent rains improved these considerably. In the orchards many of the young
plum trees were laden with fair crops of fruit of oxcellent quality, a collection of
which was made and forwarded to the World's Fair in Chicago, but the results with
most other fruits were disappointing and the apple crop was unusnally light. On
the experimental farm at Agassiz, there are now more than 1,100 varieties of fruits
under test, about 800 of which are large fruits and most of the trees are doing well,
Some of the orechards have been planted on the valley land, others on the fertile
benches at different heights on the face of the mountains varying from 100 to 800
feet. The orchards located at the highest of these points have thus far been found to
have the healthiest treesand are the first to leaf out in the spring. A comparison
of these with the trees planted in the valley land for a series of years will be most
useful and instructive.
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INQUIRIES INTO HOP GROWING AND IRRIGATION,

The subject of hop growing is now attracting much attentiou in some parts of
British Columbia, especially in the neighbourhood of the experimental farm, where
there are several large hop yards, which bave given excellent crops during the past
season, In order to gain all the information possible for the benefit of the growers
there, it was arranged that the superintendent of the farm at Agassiz should join me
in visiting the hop yards which had been established in the Fraser River Valley
and also some of the more important hop districts in the State of Washington, both -
in the coast and dry climates of that state, so that opportunity might be afforded of
comparing the hops grown there with those produced in the cerresponding climates
in British Columbia,  After visiting the noted hop districts about Puyallup and the
White River Valley a trip was made to Yakima in the dry interior of the state,
where nothing can be grown without irrigation. A careful comparison seemed to
leave no doubt that hops can be produced in British Columbia as good in every
respect as those grown in Washington. ] )

Returning eastward a day wasspent at Spence’s Bridge where some magnificent
apples grown by means of irrigation were obtained aud forwarded to the Canadian
horticuitural department at the World’s Fair. One of these grown by Mr. A. Clemis
was an extraordinary specimen of the variety known as Red Beitegheimer, of beau-
tiful form and colour, which measured 154 inches in circumference and weighed 25
ounces,

At Calgary a visit was made to the farm of Mr. Hull, a few miles from the town,
where excellent crops of oats, wheat and barley had been grown during the past
season by means of irrigation. Extensive works have been begun in thut neighbour-
hood which when completed will result in the irrigation of thousands of acres of ~
land by utilizing portions of the water in the Bow and Elbow Rivers. With a suffi-
cient supply of moisture in the soil there is no doubt that abundant crops of grain
and fodder can be grown on the fertile lands of that district, Returning homewards
Ottawa was reached on the 26th of September after an absence of more than six
weeks,

EXPERIMENTAL FARM, NAPPAN,

Later in the autumn the branch farm at Nappan, Nova Scotia, was visited the
results of the year ascertained and arrangements made for future experimental work,
This farm has been greatly improved during the past five years by a gradual exten-
sion of under-draining. A few acres have been drained each year, until now 78 acres
have been so treated with manifestly beneficial results in quantity and quality of
crops. Land so drained may be seeded much earlier in the spring, and thesoil being
kept more open and porous admits of a much better tilth, while the conditions for
healthy plant growth are greatly improved.» Many promising varietiee of grain,
roots and potatoes, have been tested, the results of early and late sowing compared,
the influence of fertilizers on different crops noted and many other useful lines of
experimental work conducted. The fruit plantations contain many varieties both
of large and small fruits, most of which have made satisfactory progress and some
of the young trees have borne fruit. The number of ornamental trees, shrubs and
plants under test has been increased and useful information gained in this branch of
the work. The cattle kept at this farm are almost wholly composed of dairy breeds,
and the recent establishment of a cheese and butter factory, at Nappan, under charge
of the Dominion Dairy Commissioner, has awakened a general interest in dairying
in that part of the country and brought the experimental work carried on at the
farm on dairy stock prominently into notice. Since the erection of the piggery
several useful breeds of swine have been introduced which are having a good influ-
ence in improving the character of the hogs bred in this district, All the animals
appeared to be healthy and the general condition of the farm was good, giving evi-
dence everywhere of careful management.
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. BEE KEEPING,

For the past two years experiments have been conducted with bees at the branch
farm in Brandon, Manitoba, and recently the initial steps in the direction of inves-
tigations on this important subject have been taken at the central farm and a supply
of suitable material obtained. Tho supervision of this work will be undertaken by
the entomologist of the experimental farms, Mr. James Fletcher, who will, it is ex-

pected be able to give particulars of the progress made in this department in the next
annual report.

StMMARY oF CRoPs AT THE CENTRAL EXPERIMENTAL FARM.

The following are the results of the harvest of 1893 :—

Bushels,

Wheat ..... ....... D PR | ;|
Barley ... ......... cesiesmniieranraenia eteateseeerel cesvesteesas ceceens 251
L 2 U PP URUOOPPYPRRUPPP (-1
Pease ..ooooeveiiinet viiiiiiine eeentere erbreiaarietateiiresiane . 191
D 4 T S PO OURRUPRSUR. ¥ |
Mixed grain for fced............ O L P-4 b4
Total No. of bushels.....coee. eeenirerecrarennnnse 1,966

- Tons. Lba.
Indian corn for ensilage..cccccveereiicaecenniiriinnanienss 440
Sunflower heads for ensilage....... creemeaesratanans eee 25 1,651
Horse beans e e 15 273
L0:5.3 {01 1 SRR SUVSRPRRRURIED F. ) | 1,332
Mangels. ... .orvvereiniiininene o eteeesrettareeeesananiiinees 56 1,388
Turnips.ciceeeceeiecieriinemvernse rene srveiceerasneense 11 1,174
POtatoes..ccooin veivieitiiiiiicriiersetiresee ciserreieeesees 34 o eone
D . PN e 104

—_— e——

Total No. of t0n8...veeceeecsrcsrrecreeese 828 1818

CORRESPONDENCE,

The following is a summary of the letters received and despatched at the
Central Experimental Farm for the first eleven months of 1893, ending Novembler-
30th, also of the bulletins and reports distributed by mail during the same period :—

Letters | Letters
D Received.] Sent.

Director, (including in “letters received ” reports on seed grain and in * letters gent ”
circulars of instruction and acknowledgment of reports received relating to distri-

bution of Beed GTAIN).ceuevnineae iiiiinrie citenrn evire reee ittt reneann. 13,733 18,213
F. ¥ T o T S P [ 4,663
Horticulturist (including in “letters sent ” circulars regarding diseases of fruits, and 3,7

varieties of fruits suitablefor Quebec) ..........ciiiiiiiiieiiiiiin. ceieaninaann 1,863 2,180
Chemist.............ccevevans P PO &% 746
Entomologist and Botamist. . . .uaueueenees  oinetieenn et et raean e ans 1,735 1,261
Poultry ImaNager. . coeeeeeereeeeranseereeeenanenecnnaainnnn feseepiieaeeeretnaanann 72 770

23,571 | 26,926

Number of Reports and Bulletins mailed.................cooiiiiianiaas 227,849
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METEOROLOGICAL OBSERVATIONS.

TasLE of Meteorological Observations taken at the Central Experimental Farm
Ottawa, 1893; maximum, minimum, and mean temperatnre for each month,
with date of occurrence; also rainfall and snowfall:-

Rainfall. | Snowfall.
—_— Maximum, | Date. | Minimum, | Date. | Mean. — —

Inches. } Inches.

40°-2 29th —26°2 4th 36| .eee.nn 30°00

388 10th —231 5th 9'8 0-07 29:00

45°-0 9th —52 6th 23°2 104 2:50

66°2 13th 9'0 2nd 36.5 2:47 500
87°b 12th 338 26th 533 4°69
91°6 20th 49°5 7th 68'3 4°36
88°3 1st 490 9th 661 501
948 10th 455 30th 668 868
763 l3th:;lnd 34'9° 26th 536 322

15¢

729 13th 21.5 31st 48'6 1'18

54-2 2nd 76 25th 32'6 1-07 6°00

3179 7250

Rain or snow fell on 158 days during the 11 months.

Heaviest rainfall in 24 hours 1°97 in., on September 28th,

Heaviest snowfall in 24 hours 8°00 in., on January 2nd.

During May rain fell on 17 days. - . . .
October shows the lowest number of days on which rain fell during the summer months, viz., 9.

WILLIAM T, ELLIS,
In charge of Observations.
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(Jas. W. RoBERTSON.)

To Wu. SavnpERs, Esq.,
Director, Dominion Experimental Farms,
Ottawa, -

Sie,—I have the honour to present reFOrts on, (1) experiments in the fattening
of cattle, (2) experiments in the feeding of swine, and (3) the Robertson mixture
for ensilage.

The brevity of this report is due to twe causes,

(1) The discovery that the disease of tuberculosis was widespread in our herd
of cattle, led to the stoppage, for a time, of experiments in the feeding of milking
cows, also to & postponement of the investigations in the Experimental Dairy. The
presence of the disease of tuberculosis in a few of the cattle, had been suspected for
some time; but until recently the disease was not known to be of an actively corta-
gious nature. After it had been” established that, by means of tests made by
the injection of a small quantity of Koch’s lymph or tuberculin, the presence of the
disease in even its incipient stages could be detected, several of the animals were
tested. By the steps which were taken to stamp out the disease from the herd, it
became impraticable to continue the feeding of 8 number of cows on the crops of the
40-acre lot, which were reported on last year. A complete record of the crops of the
40-acre lot for 1893 has been taken; and it is intended that the feeding of as many
cattle as can be kept on the product of it, will be resumed in 1894. For the reason
mentioned, I do not consider the information available in regard to it, for the season
of 1893, to be of sufficient importance to be published in its incomplete state,

(2) Asin former years my duties and o}gportunitiee a8 Dairy Commissioner
have absorbed the greater part of my time. Kxecutive work which has arisen from
the establishment and management of the Branch Experimental Dairy Stations
—(there have been 19 different dairy stations under my control during the year)—
has absorbed a large share of my time; the management of the exhibition of
Canadian dairy products at the World’s Fair claimed no few hours and days; meet-
ings of farmers, correspondence, &c., &c., had to go sparingly served by what could
be taken of it; and the planning and suservising of investigations into the feeding
and management of cattle and swine and the other branches of work undertaken by
me, at the Central Experimental Farm, in my capacity as Agriculturist, occupied
the remainder of it. The supervision of the grain and root crops was taken by
yourself, as heretofore. '

For the faithful and painstaking discharge of their duties, I desire to mention

+with special commendation, Mr. John Fixter, farm foreman, and Mr. Robert R,
Elliott, herdsman,

I have the honour to be, sir,
Your obedient servant,
JAS. W. ROBERTSON,
Agriculturist.

A i A A
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PART IL.—THE FATTENING OF CATTLE,

Experimental tests in the fattening of steers were commenced at the Central
Experimental Farm in December, 1890. The main ebject of the experiments was to
obtain information on the comparative cost of fattening steers :— )

(1.) Upon a ration of which the bulky-fodder portion was mainly corn
ensilage, hay and roots; . )

(2.) Upon a ration of which the bulky-fodder portion was mainly hay and
roots; and

(3.,) Upon a ration of which the bulky-fodder portion was mainly corn
ensilage. . ' .

For the purpose of arranging such data as would be obtained from the tests, in
a manner which would be clear to the farmers and useful to them in making a
comparison between the cost of feeding steers on the three different classes of
rations, a cash value wag estimated for the component fodders in each. The prices
at which 1he several fodders were valued for the purposes of these com parisons, are
higher than the cost of production to the ordinary farmers, and may be higher or
lower than the prices which could be realized from their sale as fodders.

The values at which the calculations for the different years were made, are as
follows :—

TaBLE L.

— 1890-91. 1891-92, 1892-93.

8 cts. $ cts. $ cts,

Corn ensilage. ...eveivins teviiiin e o wr teee wanans Per ton, 140 2 00 2 00

AY i iieieraaareeens e e eiee i aeeneeaesas e 8 00 8 00 8 00

Roots (turnips, mangels and carrots)........... ......... « 400 4 00 400

12 “ 4 00 4 00 400
Oil-cake and cotton-seed meal...................... e £ 30 00 3000 |............

Mixed grain (pease and barley)....... .... .. ........... “ 20 00 20 00 20 06

Frosted wheat ... ... et et eeeaieeneeaea., L 1 12 00 12 00

The following table shows the rations which were fed in 1891-92, In 189091,
instead of 2 lbs. of oil-cake in each ration, there were 11b. each of oil-cake and cotton-
seed meal, Otherwise the rations were the same for the two years.

TapLE II,

Ration No. 1. Lbs. Ration No. 2. Lbs. Ration No. 3. Lbs.
Corn ensilage............ 20 Corn ensilage ..... .... 50
Hay (cut) «............ 10 || Hay (cut).. ............ 20
ROOtS - ..... ... ....... 20 t8. ..o 0 !
Straw (cut).......... .. 5 || Straw (cut)..... ....... 5 || Straw (cut)......c...... : 5
Oil-cake ......... ...... 2 |l Oil-cake.. . ......... 2 |l Qil-cake ... ......... L2
Pease (ground) ... ... 2 || Pease (ground).......... 2 | Pease (ground)........ ! 2
Barley (ground) ..... ... 2 || Barley (ground)...:..... 2 || Barley (ground) ........ i 2

61 71 ‘ oL

_Feeding tests were continued during 1892-93 to obtain further data for a com-
parison of the economy of using the bulky-fodder portions of rations, No. 2 (hay
roots and straw), and No. 3 (corn ensilage and straw). Instead of equaf

I
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quantities of meal being added to the different rations, an equal quantity of meal
per head per day, was fed to the animals which were ¢lassed for comparison in the
two groups. -

Four steers (two of them 2-year-olds and two of them 1-year-olds) were arranged
into Group I. and were fed on ration No, 2, as under; and four steers of similar age,
quality and breeding, wero put {nto Group Il. and fed on ration No. 3, as under,

TasrLe III.

Ration No. 2 Lbs. Ration No. 3. ’ Lba.
Hay(cut).......cooeet viivnnnns eaeeeas 20 ||Comnensilage................... iereensee 50
Roots (turnips). .. ... ceveevreeeenianann 40 ‘

Straw (Cut) seveeerieces vereniviieiennenns 5 liStraw(cut) ...ovvviiiiiine ciiiiiaiaaen 5
65 53

The animals were allowed as much of the mixture as they would eat. The
meal, which was fed in addition, was a mixture of equal parts by weight of ground
barley, pease and frosted wheat. The two-year-old steersin both gronps were given
5 1bs, per head per day of the meal; and the one-year-old steers in both groups
were given 4 lbs, per head per day of the meal. Occasionally, when the animals
“ were off their feed,” the meal was reduced for a few days.

The two-year-old steers in both groups wore fed for comparison in a test in
1891-92; and the following table of the rate of gain during the feeding period of 18
weeks at that time, shows that the animals were nearly evenly classed. In that
test they were all fed on ration No. 3 (corn ensilage, straw and meal) :—

TasrLe 1V,
Feed con.
Incirea.se sumed per Ccils;ger
b head

Weight. per day. per day.
"~ Lba. Lbs. Cents.

Group 1., steer No. 177 163 =. .
N doIL’ do 18 173 f)| BB 964

roup o 175 129 . .
do do 176... 172 439 936

During the preparatory period, for the feeding test of 1892-93, from Oct. 6 to
Nov. 22, these four steers were fed on the ordinary maintenance ration. The fol-
lowing table shows the gain in weight during that period.

TasLE V,
L}
Weight, Weight, .
— Oct 6. Nov. 22, Gain.
Lbs. Lbs. Lbe.
Group I, steer No. 177 . .vuiueinrininnions caveinnncecocanconas 1,105 1,105 ... .......
dez do 178, e Ceeee 1,125 1,235 110
Group IL [ G TS I - T v 1,060 1,140 90
do [ L5 D 1,050 1,180 130

8c—5
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The following table shows (1) the increase in weight of each steer during the
first 11 weeks (from Nov. 22 to Feb. 7), (2) the quantity of the ration consumed per
head per day, (3) the quantity of the meal mixture consumed per head per day,and
(4) the average cost per head per day for feed consumed :—

TasLe VI.
Bulky-
Increase Meal per Cost per
Rations. .in fodder per head, head,
Weight. per d:;:V per day. per day.
Lbs. Lbs. Lbs. - Cents.
Hay, roots and straw, steer No. 177.......c.c0veue.- 127 3829 501 14°35
do do  I78...iicie.iee.... 59 3775 501 14°20
Corn ensilage and straw, steer No. 175........... . 107 5354 501 1017
do do 176............ 130 55°94 501 10°42

The steers on the hay, roots and straw ration were not showing a good appetite,
and for the remainder of the feeding period (from February 7 to May 9) ration No.
2 was made up to contain 80 1bs. of roots instead of 40 lbs.

The two rations were then as follows :—

TasLe VIIL
Ration No. 2, Lbs. . Ration No. 3. Lhbs.
Hay (Cut). o .oveeiniiineinnens cenen.. 20 || Cornensilage....eoue con civniiiiaa.. 50
Roots (turnips and carrots).......... ..... 80
Straw (Cut). ooeivriiieneriarininiaiieians 5 || Straw (Cut).uceecvienrenne vinnanannnns 5
105 55

The following table shows (1) the increase in weight of each steer during the
13 weeks (from February 7 to May 9), (2) the quantity of the ration consumed per
head per day, (3) the quantity of the meal mixture consumed per head per day, and
(4) the average cost per head per day for feed consumed.

rd
TasLe VIIL
Bulky-
. Increase Meal per | Cost per
Rations, in dehde::dper headI:e he::w.g‘,a
o Weight. per (‘.a’y. per day. per day.
Lbs. Lbs, Lbs. Cents.
Hay, roots and straw, steer No. 177..... eeieiaeea, 89 48-00 4-87 15°64
do do 178 ... et .. 116 4853 486 15°75
Corn ensilage and straw do D 92 48°40 482 9-45
do do 16 e i venn. 100 5241 490 9-95
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The following table shows (1) the increase in weight of each steer for the
whole feeding period of 24 weeks, (2) the increase in weight per head per day, (3)
the cost per head per day, and (4) the cost per 100 lbs. of increase in weight for
feed consumed. .

TasLe IX.
Meal per | Increase | Increase | Cost per | Cost per
Rations. hease in per head head (100 lbs. of
per day. | Weight. | per day. | per day. | increase.
. Lbs. Lba. Lbe. Centas. $

Hay, roots and straw, steer No. 177..... ... .. 494 216 1-28 1505 11°70
do do 4-93 175 104 1504 14°40
Corn ensilage and straw do 491 199 1-18 979 826
do do 495 230 1-36 10-18 743

Conclusions. From these tests it appears that :—

(1.) During the feeding period of 24 weeks, the steers which were fed upon
ration No. 3 (corn ensilage, straw and meal) eAmNep in weight on the average
19 lbs. per head MoRE, and cosT 506 cents per head LEss, per day for feed con-
sumed, than the steers which were fed upon ration No. 2 (hay, roots, straw
and meal);

(2.) The cost for feed consumed per 100 1bs. of iucrease in live weight, was 66-34
per cent greater on ration No. 2 (hay, roots, straw and meal) than it was on
ration No. 3 (corn ensilage, straw and meal).

The following is a summary of the results from the feeding tests for three years
with two-year old steers.

Conclusions. From the tests in 1890-91 it appears that:—

(1.) During the feeding period of 20 weeks, the steers which were fed upon
ration No. 3 (corn ensilage, straw and meal), GAINED in weight, on the aver-
age, 33 lbs, per head MoRE, and cosT 733 cents per head LEsS, per day for feed con-
sumed, than the steers which were fed npon ration No. 2 (hay, roots, straw and
meal);

(2).) During the feeding period of 20 weeks, the steers which were fed upon
ration No.3 (corn ensilage, straw and meal), GAINED in weight, on the average,
61} 1bs. per head MoRE, and cost 3-68 cents per head LEss, per day for feed consumed,
than the steers which were fed upon ration No. 1 (hay, roots, corn ensilage,
straw and meal);

(3.) When the experiment was ended, the steers which were fed upon ration
No. 2 (corn ensilage, straw and meal) w.re in the most attractive condition
of the three lots for handling and selling.

Conclusions. From the tests in 1891-92 it appears that:—

(1.) During the feeding period of 18 weeks, the steers which were fed upon

ration No. 3 (corn ensilage, straw and meal), @AINED in weight on the average
55% lbs. per head MORE, and cost 375 cents per head LEss, per day for feed consumed,
than the steers which were fed upon ration No.2 (hay, roots, straw and meal);

(2.) During the feeding period of 18 weeks, the steers which were fed upon
ration No. 3 (corn ensilage, straw and meal), GAINED in weight on the
average 36 lbs. per head MoRE, and cosT 3-81 cents per head LEss, per day for feed
consumed, than the steers which were fed upon ration No. 1 (hay, roots, corn
ensilage, straw and meal); i

(3.) The cost for feed consumed per 100 lbs. of increase in live weight, was
62:95 per cent greater on ration No. 2 (hay, roots, straw and meal, and 4832
per cent greater on ration No, 1 (hay, roots, corn ensilage, straw and meal)
than it was on ratien No. 3 (corn ensilage, straw and meal).

8¢—53




63 EXPERIMENTAL FARMS.

Conclusions. From these tests for three years it appears that:—

(1.) On the average, the steers which were fed on ration No.3 (corn ensilage,
straw and meal) GAINED in weight on the average 358 Ibs. per head MORE, and
cosT 538 cents LESS per head per day for feed consumed, than-the steers which
were fed upon ration No, 2 (ﬁa.y, roots, straw and meal).

(2.) On the average of two years, the cost for feed consumed per 100 Ibs. of
increase in live weight, was 64-64 per cent greater on ration No. 2 (hay, roots,
straw and meal) than it was on ration No. 3 (corn ensilage, straw and
meal). . .

Fleding tests on the same two rations were carried on dnring the same time with

- four one-year old steers. These four stecrs, like the four two-year old steers, had

been on a feeding experiment during the winter of 1891-92. The following tables

show the rates of gain, ete., during that test.

TasLE X,
: ‘Weight Weight
Breed. Dec. 1. April 5. Increase.
Lbs. Lbs. Lbs.
Shorthorn No. 174 ... wevevneeiarineeniaeeineecenenas 59 850 255
Quebec “ 178, 480 644 164
Shorthorn * 172... . cviininiiiiiiiinieniin ittt 600 812 212
Quebec L 1 PR 430 605 175
Tasre XL
Increase in Feed Cost %sotlg:r
Rations. Breed. weight consumed |per head per of increa,
per day. per day. day. in weligeashte.
1bs. Tbs. cents. $
Hay, roots, straw and meal.......|{Shorthorn No. 174. 202 35-85 1211 5-99
do aeeeieeeieae. Quebec 173 1-30 2565 867 666
Corn ensilage, straw and meal ... |Shorthorn * 172, 1-68 39:00 831 4°94
do  aieesaeen. Quebec “ 17 1'38 3150 671 483

Conclusions. From these tests with calf steers it appears that:—

(1.) During the feeding period of 18 weeks, the steers which were fed upon
ration No. 3 (corn ensilage, straw and meal) GAINED in weight on the average
16 1bs. per head LEss and cosT 287 cents per head LEss per day for feed consumed,
than the steers which were fed upon ration No. 2 (hay, roots, straw and meal);

(2.) The cost of feed consumed per 100 lbs. of increase in live weight, was 276
per cent greater, on ration No. 2 (hay, roots, straw and meal), than it was on
ration No. 3 (corn ensilage, straw and meal).

(3-) The cost of feed consumed per 100 1bs. of increase in weight was lowest in
the case of a calf steer of “ French Canadian” or “Quebec Jersey ” breed, fed upon
ration No. 3 (corn ensilage, straw and meal).

In the test of 1892-93, the two steers which had been on ration No. 2 (hay,
roots, straw and meal) in 1891-92, were again put on that ration; and the other
two steers were put as in the former test, on ration No. 3 (corn ensilage, straw
and meal).

They were allowed as much of the bulky-fodder part of the rations as they would
eat; and each steer was given 4 lbs. of the mixed meal (barley, pease and frosted
wheat) per day.




REPORT OF THE AGRICULTURIST. 69

Ration No. 2 was altered for them also after February 7th by the addition of 40
1bs. of roots as in table VII. . '

The following tables show (1) the increase in weight of each steer for the
whole feeding period of 24 weeks, (2) the increase in weight per head per day, (3)
the quantity of the ration consumed per head per day, (4) the quantity of the meal
mixture consumed per head per day, (5) the cost per head per day, and (6) the cost
per 100 lbs.of increase in weight, for feed consumed. ,

Tasie XII.
. . Increase
. Weight Weight Increase
Rations. Broed. Nov. 22, May 9. in weight. {Pe* l:]‘:'d per
1be. Ibs, Tbe. 1bs.
Hay, roots and straw............ Shorthorn No. 174. 1,060 1,221 161 ‘95
do ... . 1Quebec s 173, 830 955 125 74
Corn ensi.b?e and straw..........;Shorthorn * 172. 1,015 1,225 210 1-25
O eeeeeianes ]Quebec ¢ 171 795 986 191 113
TasLE XIII
Bulky- Meal
per | .Cost per Cost
Rations. Breed. f‘ﬁiﬁ’ pt;t head per head per 1001
daype day. day. of increase.
Iba. 1bs. cents, $
Hay, roots and straw............ Shorthorn No. 174.} 42°30 395 13-89 14'50
(< 1+ Y Quebec 173 30°74 379 10°91 1466
Corn ensilage and straw.......... Shorthorn ¢ 172, 48°19 3:95 867 694
do = ... *Qnebec “ 17L 40°80 395 7-87 692

Conclusions. From these tests, it appears that :—

(1.) During the feeding period of 24 weeks, the steers which were fed upon
ration No. 3 (corn ensilage, straw and meal) GAINED in weight on the average
575 Ibs, per head MORE and cosT4°13 cents per head LEss, per day for feed consumed,
than the steers which were fed upon ration No. 2 (hay, roots, straw and meal).

(2.) The costof feed consumed per 100 1bs. of increase in live weight, was 110-39
per cent greater on ration No. 2 (hay, roots, straw and meal) than it was on
ration No. 3 (corn ensilage, straw and meal);

(38.) The cost of feed consumed per 100 lbs, of increase in weight was lowest in
the case of & Shorthorn steer; but taking the tests for the two years (1891-92 and
1892-93), the cost of feed consumed per 100 lbs. of increase in weight, was slightly
lowest in the case of a steer of the “ French Canadian” or “Quebec” breed, fed upon
corn ensilage, straw and meal.

THE FEEDING OF HEIFERS.

Two grade Shorthorn heifers were also fed on ration No, 2 (hay, roots and
straw) and one grade Shorthorn and one Iolstein heifer, of about similar age
and quality, were fed on ration No. 3 (corn ensilage and straw). A grade Hol-
stein steer was also fed with these two heifers on ration No. 3.

They were allowed as much of the bulky-fodder part of the ration as they would
eat; and each animal was given 4 or 5 lbe. of the mixed meal (barley, pease and
frosted wheat) per day. Ration No. 2. was altered for them also after February 7th
by the addition of 40 Ibas, of roots, as in Table VII.
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The following tables show (1) the increase in weight of each animal for the
whole feeding period of 24 weeks, (2) the increase in weight per head per day, (3)
the quantity of the ration consumed per head per day, (4) the quantity of the meal
mixture consumed per head per day, (5) the cost per head per day, and (6) the cost
per 100 Ibs, of increase in weight, for feed consumed.

Tasre XIV.
Name Weight, Weight Increase Increase per
Ration. of — — in head
_steer, Nov. 22, May 9. weight. per day.
: Lbs. Lbs. Lbs. Lbs.
- Hay, roots and straw........... Ida. 850 1,021 171 1'01
do [ U S Rose. 1,065 1,280 215 1-28
Corn ensilage and straw......... Queen. 900 1,183 283 1'68
do do eennin. ‘| Ethel 1,065 1,272 207 123
do do ... aee.. Baron. 883 1,163 278 165
: Tasre XV.
Bulk '
Name y Meal per Cost per Cost
Ration. of deS:;dpet hewfe head per 100 lbe. of
. steer.’ per day. per day. per day. increase.
Lbs, Lbs. cents. $
Hay, roots and straw......... ... Ida. 40°16 3-02 13-32 113°09
do L Rose. 4334 494 15:01 11'73
Corn ensilage and straw...... .. Queen. 5222 3:94 9-11 541
do 0 eieeiisen Ethel. 5320 4°88 10-03 8-14
do do ...l Baron. 5298 395 9:20 556
Conclusions. From these tests it appears that:—

(1.) During the feeding period of 24 weeks, the animals which were fod upon
ration No. 3 (corn ensilage, straw and meal) GAINED in weight on the
average 63 lbs. per head MORE and cosT 4'72 cents per head LEss, per day, for feed
consumed, than the animals which were fed upon ration No.2 (hay, roots, straw
and meal);

(2.) The cost for feed consumed per 100 lbs. of increase in live weight, was
94:82 per cent greater on ration No. 2 (hay, roots, straw and meal) than it
was on ration No. 3 (corn ensilage, straw and meal). ’

The following tables show the average of the results from the six animals
fed upon ration No. 2 (hay, roots, straw and meal) and from the seven
animals fed upon ration No. 3 (corn ensilage, straw and meal) for the whole
feeding period of 24 weeks :—

TasLe XVL
: Weight. Weight Increase in | Increase per
Ration. Nov. 22, May 9. weight.  thead per ggy.
Lbs. L

Hay, roots and straw. . . .| Average of six ani- ® be. Lbs. Lle.
mals, .. ........ 1,024 1,201 '

Corn ensilage and straw.|Average of seven ’ ’ . 106
animals,........ 997 1,225 228 1'3%
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.TarLe XVII.

Bulky-fodder Meal
. per head Cost per head| Cost per 100
Ration. per %?yd Pper per day. per day. 1bs. of igireue.
Lba. Lbe. centa, $

Hay, roots and straw....|Average of six ani-

mals............ 400 . 44 13°87 13-35
Corn ensilage and straw.|Average of seven

animals......... 50-31 4°36 9:26 695

Conclusions, From these tests it appears that:—

(1.) During the feeding period of 24 weeks, the animals which were fed upon
ration No. 3 (corn ensilage, straw and meal) GAINED in weight on the
average 51 1bs. per head MoRE, and cosT 461 cents per head LEss per day for feed
consumed, than the animals which were fed upon ration No.2 (hay, roots,straw
and meal); .

(2.) The cost for feed consumed per 100 lbs. of increase in live weight, was
92:08 per cent greater on ration No. 2 (hay, roots, straw and meal), than it
was on ration No. 3 (corn ensilage, straw and meal);

(3.) The cost of feed consumed per 100 lbs. of increase in weight was lowest in
the case of a grade Shorthorn heifer (viz., $5.44 per 100 1bs. of increase in weight),
fed upon ration No, 3 (corn ensilage, straw and meal).

PART II.-THE FEEDING OF SWINE,

The experiments in the feeding of swine during 1833 were mainly directed
towards gaining information on the quantities of grain consumed per pound of in-
crease in live weight by swine of different breeds or breeding. Incidentally, tests
with the use of frosted wheat as the whole“or part of the ration were continued.

First Series.

A series of experiments was commenced with four pens of swine of different
breeding, by feeding them on frozen or frosted wheat, ground and soaked in cold
water for an average of 18 hours. The swine in every pen were weighed once a
wecek.

TasLE I,

Pen No. 1 contained 3 swine, crossbred by Berkshire sire and Poland-China dam

- Oct.8. | Oct. 31 | Nov. 28. | Dec. 26. | Totals.

Lbs. Lbs. Lbs. Lbs.
Live weight.. .......ccoooevee o on eniniinnn 469 589 630 |.... ....
Increase in weight. . 140 120 41 301

Feed consumed ..... . - 364 1,515
do per lb, of increase in live weight 417 471 887 503
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T'aBLE II.

Pen No. 2 contained 4 swine, grades by Improved Large Yorkshire sire and

Berkshire Grade dam.

/
— Oct. 3. | Oct. 3L | Now. 28, | Dec. 26. | Totals.
Lbs. Lbs. Lbe. Lbs. Lbe.
Live weighte . cc.vvevierei e vir taene aenen 376 499 642 746 [..........
Increase ?n weight....oeoireeeiviies en J 123 - 143 104 370
Feod consumed. ... ..o vureneeieennerireroanneanr [oanes saen 624 631 608 1,863
do per Ib. of increase in live weight............1.......... 5-07 441 5-84 03

Tasre 111

Pen No. 3 contained 2 swine, crossbred by Improved Large Yorkshire sire and

Berkshire dam.
—_— Oct. 3. | Oct. 3L | Nov. 28, | Dec. 26. | Totals.
‘ Lbs Lbs. Lbs. Lbs. Lbe.
Live weight. ... ooviiniiiiieiii 256 331 398 426 .. .. ....
Increase In weight .ov.enieiii i iiii s ci veiennaae 75 67 28 170
Feedcomsumed.. ...ooveot cvviiiiinn tian aeie el e 3714 342 232 9453
do™ per lb. of increase in live weight...................... 493 510 8:28 5:56
!
TasLE IV,
Pen No. 4 contained 3 swine, purcbred Improved Large Yorkshires.
B — Oct. 3. | Oct. 31. | Nov, 28. | Dec 26. | Totals.
Lbs. Lbs. Lbs. Lbs.
Live weight. .. 338 405 314* ) ... ...
Increasein weight,. ............. 63 67 42 132
Feedconsymed ..... .........cciviiiiiianennn. 370 364 276 1,010
do perlb. of increase in live weight............J.......... 587 543 657 587

* 2 swine only.

Conclusions. From these tests with 12 swine, which were continued 12 weeks,

it appears that:—

(1.) On the average 5:26 lbs. of frosted wheat were consumed per pound of

increase in the live weight,

———

Second Series.

A series of _experimentfs was commenced with ive pens of swine of different
breeds or breeding, 1y feeding them all on the same ration,—a mixture of equal
parts by weight of barley and frosted wheat, both ground and soaked in cold water

for an average of 30 hours, After the

first week a quantity of pulped carrots, equal

_ to one-fifth of the weight of grain consumed, was given.




REPORT OF THE AGRICULTURIST. 3
TasLe V.
- Py No. 1 contained 4 swine, purebred Improved Large Yorkshires.
_ Feb. 7. Mch. 7. Apl. 4 May 2. Totals.
Lbe. Lba. Lbas. Lbs. Lbs.
Liveweight . ... ..........c.0. . 756 793 825 944 |..... P
Increase1n weight............coo. coifieinniiinas. 3% 3% 119 183
: graim...l.oooeaean o 450 1,097
Feed consumed............ carrots..|.. .iuinn.t 45 &5 % 200
do per b, of increase in live | grain .. |............ 9-91 12°18 453 5°83
weight. . ....c.oeeeenaiil. earrots. . foarronnis | | e 1-06
TasLe VI.
- PEN No, 2 contained 4 swine, purebred Tamworths.
—_— Feb. 7. Mch. 7. AplL 4 May 2. Totals.
Lbs. Lbs. Lbe. Lbs. Lba.
Live weight.......... ......... 457 524 593 691 |............
Increase 1n weight. foras 333 362 98 L%
{grain... 1 400 1
Feed consumed.............. {carrota 58 63 0 201
do perlb. of increase in lxve grain.... 674 547 4-89 474
weight ........... .. carrots. |, ... Lol 86
TasLe VII.
PeN No. 3 contained 3 swine, purebred Berkshires.
S " Feb. 7. Mch. 7. | April4. May 2. Totals.
‘ Lbs. Lbs. Lbs. Lbs. Lbs.
Live weight...................... . 351 420 469 558 |...........
Increase In weight........ O FE 22‘9; 219 3808 ‘.g(u)i
TAIG . ] ven s s b 2 >
Feed consumed. ............. {g&mt& ........... 45 49 64 158
do perlb. of increase mhve}gmm. .......... 4-98 600 431 |* 4717
weight . ..ooiiiieann carrots..|. ... ceoc il P P 7

Pex No. 4 contained 4 swine, crossbred

TasLe VIII.

by Improved Large Yorkshire sire and

Poland China dam.
_ Feh. 14. Mch 14 Apl 11. May 9. Totals
——
Lbs. Lbs. Lbs. Lbs, Lbs.
Live weight. .......c. vivs o0 venen. 479 571 654 BT |,
Increase in weight. .. ...........0 Joeees ceeen 953 3;’33 }29 L g—.“S(S)
1] T 4 5 5 s

Feed consumed.............. {gar:rots ............ 90 67 89 216
do perlb. of increasein livegrain...|..... ...... 586 484 518 4-42
weight....oeevieiiinnnn.nn CATTOLS wulnvvrn v vredeee e bois P ‘89
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TapLe IX,
Pex No. 5 contained 6 swine, crossbred by Improved Large Yorkshire sire and
Essex dam, :
- Feb. 14. Mch. 14, Apl 11. May 9. Totals.
Lbs. Lbs. Lbs. Lbs Lbas.
Live weight. ... ... cooviiinneen.n. 420 505 633 809 |......... .
Tucrease in weight ................uLe. Caeereiaes 482 égg g)g L ?;sg
Brain,. ....ceeeeerefinieaeninn, 7. 7
Feed consumed {&rmmers 117l 9 79 120 294
do perlb. of \grain......}............ 670 370 4'09 37
increase in live weight fearrots.....[ .... ... fooiiiiii i i el ‘76

Conclusions. From these tests with 21 swine, which were continued for 12 weeks,

it appears that:—
(1) On the average, 445 lbs. of barley and frosted wheat, both ground and

goaked, plus -85 lbs. of pulped carrots, were consumed per pound of increase in the
live weight, :

Third Sertes.

A series of experiments was commenced with eight pens of swine of different
breeds or breeding by feeding them all on the same ration—a mixture of equal parts
(by measure) of ground barley, rye, frosted wheat and bran. All the grain was
ground and soaked in cold water for an average of 8 hours from August 23 to Nov-
ember 8 and for an average of 18 hours thereafter.

TasLe X,

Pen No. 1 contained 5 swine, crossbred by Berkshire sire and Poland China dam.

— Aug. 23. | Sep. 20. | Oct. 18. | Nov. 15. | Dec. 6. | Totals,

Lbs. Lks. Lbs. Lbs. Lbs, Lbs.
Live weight...... ... . 418 534 643 742 807 J.vuveninns
Increase in weight. .. .- 116 109 99 65 359
Feed consumed...... e . 446 460 396 297 1,599
do per lb. of inerease in live weight. .[.......... 3-84 422 4°00 457 411
TasrLe XI.

PEN No. 2 contained 2 swine, crossbred by Berkshire sire and Tamworth dam.

—_— Aug. 23. | Sep. 20. | Oct. 18. | Nov. 15. | Dec. 6. | Totals.

Lbs. Lbs. Lbs, Lbs. Lbs. Lbs.
Live weight ... ........cc...o.i il 188 224 276 320 346 e
Increase in weight ...............o.. Lo ... 36 52 44 2 |7 1587
Feedoonsumed. ... voven o oiineniilfinunn.ann 171 163 171 133 638

do per lb. of increase in live weight. .[......... 475 3-13 3-88 511 403
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TasLE XII.
Pex No. 3 contained 5 swine, crossbred by Berkshire sire and Improved Large
Yorkshire dam.
_ Aug. 23. Sep. 20. Oct. 18, Nov. 15. Dec. 6. Totals.
Lbs, Lbs. Lbs. Lbe. Lbs. Lbs.
Live weight....... PN 248 319 394 482 54¢ |............
Increase in weight........|............ 71 75 88 62 296
Feed consumed. .. ......|..covu0 oeun 252 280 304 266 1,102
do per b, of increase in .
live weight.............] «oeeaann. 354 373 345 429 372

-

shire dam.

TaBLe XIIIL
PEN No. 4 contained 5 swine, crossbred by Improved Large Yorkshire sire and Berk-

_— Aug, 23. Sept. 20. Oct. 18. Nov. 15, Dec. 6. Totals.
Lbs. Lbes. Lbs. Lbas. Lbs. Lbs.
Live weight.............. 210 281 845 394 430 | ... ...l
Increase In weight ........f..con vuiee. 71 64 49 36 220
Feed consumed...........|.c..ienuaen. 210 206 200 181 97
do per lb. of increase in
live weight.....coouvui |oenen ciuut 2:95 321 408 502 3-62
TasLe XIV,
PEx No. 5 contained 5 swine, crossbred by Esser sire and Improved Large Yorkshire
dam.
_— Aug. 23. Sept. 20. Oct. 18. Nov 15. Dec. 6. Totals.
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs
Live weight............... 205 256 310 373 417 ...
Increase In weight........[.coeureenn.. 51 54 63 44 212
Feed consumed...........} .covv onnn. 221 235 245 205 96
do  per lb. of increase in
live weight. oo vt vuvifeenriennenes 433 4:35 388 4°63 427
. TasrLE XV,
Pen No. 6 contained 5 swine, crossbred by Essex sire aud Improved Large Yorkshire
dam. '
— Aug. 23. Sep. 20. Oct. 18. Nov. 15. Dec. 6. Totals.
Lbe. Lbs. Lbe. Lbs. Lbs. Lbs. o
Live weight _........... 225 295 363 431 90 ... .
nerease inweight.... ... . ceveinnnn 70 63 68 59 263
Feed consumed...........|ccoeeenennn. 256 256 258 220 990
do perlb. of increase in
liveweight.............]ecceiiene. 365 376 379 370 373
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TasLe XV
Pex No. 7 contained 4 swine, grades by Tamworth sire and Berkshire Grade dam.
_ Sep. 6. Oct. 4. Nov. 1. Nov. 29. Totals.
Lbs. Lbs. Lbs. Lbs, Lba,
Live weight..... N 210 270 352 452 [0 el
Increasein weight........ ..o fiens cennnnt 60 82 100 242
Feed cousumed .. .eenennalaoes S P TP 209 230 346 785
do per lb, of increase in live weight ..|......... . 348 280 3-46 324
TapLE XVIL .
PEx No. 8 contained 5 swine purebred, Improved Large Yorkshires.
_— Sep. 6. Oct. 4. Nov. L Nov. 29. Totals.
Lbs. Lbs. Lbs, Lbs. Lbs.
Liveweight....o.oicieieiniiinnnt 241 293 348 411 |......... .o
Increase In weight........ovo v v valf Looaili 52 56 63 170
Feed consumed...... . ees P . 241 181 242 664
do per Ib. of increase in live weight..|..... Ceenes 463 3-29 3:84 3-90

Conclusions. From tbese tests with 36 swine, which were continued 15 weeks.
and 12 weeks, it appears that:—

(1.) On the average, 3:83 lbs. of a mixture of barley, rye, frosted wheat (all
ground), and bran were consumed per pound of increase in the live weight.

The tests are being continued with the swine in these pens.

PART III—THE ROBERTSON MIXTURE FOR ENSILAGE.

For a few years I have been secking to find and put into the silo with Indian
corn, some other fodder plant or plants, which would furnish the quantity of albu-
minoids necessary to make a well-balanced ration in a form which would cost much
less than ripened cereals or concentrated by-products, such as oil-meal, cotton-seed
meal or bran, Clovers and pease were tried with indifferent success, and the climb-
ing or pole beans have been grown with cornstalks for trellis without appreciable
advantage. It is desirable that ensilage should contain, besides the albuminoids and
carbo-hydrates such as may be found in Indian corn and horse beaus, a larger quan-
tity of fat than these plants contain. In a country with such a climate as prevails
in Canada during the winter, it seems advisable to provide a winter ration for cattle
containing a fairly large proportion of fat, as a bland, heat-producing part of a
ration in a cheap and palatable form. I venture to believe that we have now sccured
that in the heads of sunflowers. .

The horse bean or small field bean (Faba vulgaris, variety equina) seems to meet
the case, so far as the albuminoids are concerned. This plant grows with a stiff,
erect stem of a quadrangular shape. It attains in Canada a height of from 3 feet to
6 feet. It bears pods from within 6 or 8 inches from the base of the stalk to near
its top. The beans when ripened are of a grayish-brown colour, and of oblong round
shape, about %-inch in long diameter and from § to a }-inch in short diameters.
Plants have carried ripened beans in the lower pods, while the topmost ones on the
same stalks were hardly out of bloom. .
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The sunflower (Helianthus annuus) growsluxuriantly over the whole of the tem-
perate zone on this continent, and the seeds contain a large percentage of fat. The
variety known as Mammoth Russian has beon grown in rows 3 feet apart, and it
appears to do best when the plants are from 12 to 18 inches apart in the rows.
The following table shows the constituents of the horse beans and sunflower
]li;l‘eads, as analysed by Mr, Frank T. Shutt, Chemist, Dominion Experimental

Arms i—

ANALYSES IN 1892,

Carbo-

—_— Album- . Dry
. Water. inoids, | Fat dg{;& Fibre. | Ash. matter.

p-c p-c p-c Pc p-c p-c p-C
Horre beans. .. ..veiceviennenccs covnnas 8924 275 73 2:26 371 109 | 10°76
dO  sieee ceer eeeersiticeceaa 86°15 2°69 ‘66 417 4°98 1-35 13°85
Sunflower heads with seeds ..... [ 7562 2:35 486 7°88 7:94 1'35| 2438

Lbs. Lba. Lbs, Lba. Lbs. Lbs. Lbe.
perton. {per ton.|per ton.iper ton. |per ton.per ton.|per ton.
Horse beans. v.o..v . veuen.. e e———— 17848 | 550 | 146 | 452 | 142 | 218 | 25
do aiiet. eeees heeeririaaiane. 1723°0 53-8 132 834 996 27°0 | 277°0
Sunflower heads with seeds ..... ......... 1512-4 47°0 97°2 | 157°6 | 1588 27°0 | 487'6

A brief test of the feeding of a group of cows, for 70 days during the early part
of the year, was made on a ration composed of :—

Pounds.
Corn ensilage................... U £ ]
Root8 cevrenerniies wrininns rerieeanenes ceeeenes B P PP 11
StrAW. e et et e et e e nees cereens . 8

Mixed meal. c.viviiee ciiiiitrrieiei et irreeee rreenee s s renenn s 4

A similar group of cows was fed on the following ration, wherein the ensilage
contained Indian corn at the rate of 12 parts to 1 part of sunflower heads:—

Pounds.
Corn ensilage and sunflower heads. .ccccovuueiiinianiviiiieinnnenne. 40

OLB cevnve wersesacsencncs arassassnceness seonses naansresaes sunscssres sane DO

No appreciable difference in the quantity or quality of the milk, as to its per-
centage of solids from the different groups of cows, could be traced or attributed to
the different rations upon which they were fed. After both groups of cows had been
fed for two weeks on the differont mixtures, tests were made to discover if any
difference appeared in the quality of the milk from the different groups, in regard
to the readiness with which the cream counld be separated by the setting method, or
in the quality of the butter which was obtained from it.

The following table shows the average of the tests of nine days’ milk from the
two groups of cows. The test was commenced on 20th February. The milk from
?otlé groups was treated exactly alike. The setting was in deep pails in ice water

or 22 hours,
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With corn
With ensilage
- corn ensilage. | and sunflower
heads.
LS. Of MIlK. . err iiiiverivesrereareicrtararaes tasereaatisaraanies sunes 122 121 .
Per cent of butter-fat.....oove e e eaeerireiiieneioiar seasnninnaicona . 379 354
Lbs, of butter-fat. .. . cuveeecsreenuons sernnaaanas coil cseusacianaaaen. 462 428
Lbs. of skim-ilKee.. oo evvners iiuienniiies shniiie e e 97 96
Per cent of butter-fat in skim-milk............... et eteeatrtiaranes ‘30 ‘33
Lbs. of butter-fat in skim-milk .. ... ..coviiiie vt 49 33
DS, Of CTOAIML. + - s v eueenessensnrsasaransasteemaesanannnnananenene cans 25 25
Per cent of butter-fat incream. ........ooiiviiviii ittt iiiiiiaiaes 1652 1577
Lbs. of butter-fatincream....... e e taeeaeeeaae heaeeieraaiee 413 394
Lbs. of buster-milk........... .. e et 21°50 2250
Per cent of butter-fat in butter-milk......... .... e eamree e eeereeaas ; 40 *30
Lbs. of butter-fat in butter-milk. .... ............coenils e eetaaae e ‘09 07
Lbs. Of MArketable DUEEr. « « .o vuennvnnerseaneraeanneeaanneaass canes ans 500 475
Lbs. of milk perlb. of buster. .......coiiueiiiiini s ciiiiiiiiiiiiaanes 24°40 25.47
Lbs. of butter per 100 lbs. of milk. ... .. 410 393
Per cent of butter-fat unrecovered. ...... .. 1234 D38
Lbs. of butter per Ib. of butter-fat in milk. ...........ooveiiiinaeans e 108 111

Butter from both groups was examined on 15th March, when it was found that
the bu}:ter from the sunflower lot, was of richer flavour and alittle higher colour than
the other.

In order to obtain reliable information upon the methodsof growing these three
plants, Indian corn, horse beans and sunflowers, in the most advantageous maoner
in different parts of the Dominion, arrangements were made for distributing a small
quantity of seeds, at cost price, to 4 number of farmers in different localities. Our
_ experience in 1892 had pointed in the direction of planting the horse beans and
corn mixed in the same rows, and the following circular of directions was sent
to the farmers to whom seed was supplied :—

CENTRAL EXPERIMENTAL FaARy,
- OrTAwa, 20th April, 1893.

CIrRoULAR OF DIRECTIONS FOR THE ROBERTSON MIXTURE ForR ENSILAGE.

Soil.

If a field with a drained, warm, loamy soil be convenient to the silo, and can be
used, it should be selected in preference to a heavy clay or wet soil. In all cases,the
land should receive a liberal dressing of manure, be ploughed in the spring, and be
harrowed to a state of fine tilth before the seeds are planted.

Time to Plant.

The time at which Indian corn for fodder may be planted with the best results

is the best time at which to plant or sow these seeds also. In most districts that

. period is during the last ten days of May, or late enough in the season to escape frosts

at night, and early enough to give the plants the advantage of as long a season for

growing as is practicable. The horse beans and sunflowers are lcss liable to injury
from frost than Indian corn.
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How to Plant,

The Indian corn and horse beans (which have been mixed) are to be planted
in rows 3 feet apart, with from 2 to 4 grains per lineal foot in every row. A horse-
power corn-planter or seed drill may be used for that purpose. Or they may be
glanted in hills 3 feet apart both ways, with from 6 to 10 grains in every hill. A

orse-power or hand corn-planter may be used. If none of these implements and no
other suitable planter be available, furrows 3 inches deep may be ploughed 3 feet
apart. The seeds may be put in them and covered, after which the field should be
rolled. '

The sunflower seeds are to be planted by themselves, in rows 3 teet apart with
not more than 3 or 4 seeds per foot in the row. They may be planted with a small
hand planter, or by a method similar to the one which is used with the Indian corn
and horse beans.

Depth of Planting.

All the seeds should be planted to a depth of from 2 to 3 inches.

Cultivation.

Only in cases where a crust forms on the land, before or immediately after the
lants come up, a light harrowing will prove helpful tothe crop. The cultivation
Eetween the rows, when the plants are small, should be close to them; when the
plants havegrown to a height of 2 feet, it should be more distant and shallow,in order
not to injure the side roots.

Cutting in the Freld.

The crop is to be cut when the Indian corn reaches the “glazing” stage of
growth, that is when the ears are just past the best condition for table use.

The corn and beans may be cut by hand or by any of the devices in use for
cutting fodder corn in the field.

The heads only of the sunflowers are to be used. They may be cut by a com-
mon reaping hook or other knife. They may be put directly into a wagon or
cart, or into a basket or into heaps, from which they may be loaded afterwards.

Putting into the Silo.

When the Indian corn has reached the “glazing ” stage of growth, the crop is
t0 be put into the silo without wilting or drying; but if and when it has not reached
the “ glazing ”* stage before frost comes, it is to be cut and left to wilt or dry in the
field for about one day.

The corn and beans Sfrom two acres) are to be cut in lengths of from %-inch to
l-inch aud put into the silo ; and the heads only (from balf an acre) of sunflowers
are to be cut with them, They may be fed through the cutting-box on and with the
corn and beans,

A tairly even distribution of the mixture should be made in the silo, while it is
being filled. If the leaves and lighter parts are permitted to flutter into one place,
and the stalks, ears and heavier portions are allowed to settle by themselves, the
ensilage will not keep well. -

" The mixture is to be tramped thoroughly around the sides and in the cornersof
the silo, .

A thin layer of uncut cornstalks should be put between the “ RoBERTSON
Mixtuse ” and the other contents (if any) of the silo, in order to mark the exact
place in the ensilage. :

R ——

NPT —
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After the silo is filled, the surface should be levelled and thoroughly tramped ;
and after the lapse of not more than one day, it should be covered to a depth of 6
inches with cut straw or cheap fodder. If this be tramped occasionally, and a foot
of cut straw be put on top of that a few days later, probably no waste ensilage will
be found on the opening of the silo for feeding. .

Feeding the Ensilage.

The *“ RoBERTsON MIXTURE ” is to be fed with 4 1bs. less meal or grain per 50
Tbs. of ensilage, than has been required with ordinary Indian corn ensilage, to make
an economical ration for feeding milking cows and fattening cattle.

Silo.

Ensilage has come to mean any kind of fodder which ie cured and preserved in
a succulent state for the feeding of domestic animals. The silo has no power to add
any nutrient to the fodder which is put into it for preservation., Iis contents may
become more digestible and palatable by the changes which proceed slowly under
the action of ferments, or they may become less pleasant and wholesome, if fermen- -
tation goes too far.

Fodder which is deficient; in nutrients before it is put into a silo, will expe-
rience no regeneration there. Degeneration into offensive material is the only and
constant tondency.

To prevent deterioration and decay is the function of the silo; and to ihat end
it should be constructed to exclude the atmosphere. To do so requires the use of
building material of adequate strength. The fastening of the parts, at the founda-
tion and at the corners of the silo, should be secure. I have found one ply of sound,
1-inch lumber, tongued and grooved, and nailed horizontally on the inside of studs 2
inches by 10 inches or 2 inches by 12 inches, to be sufficient.

A clay or earthen floor is most economical and is as good as any that can be
put in.

Report on results.

Please keep a record of:—

(1) How the soil was prepared ;

(2) How the seeds were planted ;

(3) The date of planting;

(4) The date of cutting ;

(5) The stage of growth attained by the different plants of the mixture;

(6) The yield per acre of Indian corn and horse beans;

(7) The yield per acre of sunflower heads;

(8) Any unusual eondition of weather such as heavy storm, frost, etc.;

(%) Any other occurrence or condition which may affect the crop.

A form upon which to report, will be sent to you in due season. Please fill it
up carefully and return it here,

Letters on official business can be sent free of postage.

Wi, SAUNDERS, Jas. W. RoBERTs0N,
Director. Agriculturist.

On the Experimental Farm here, the mixture was planted in accordance with
these directions, and tests were also made by the planting of the corn and horse
beans in alternate rows, and by the growing of the horse beans in rows, by
tl;en‘;gelves. The following shows the results obtained from the different methods of
planting:—

. A plot of nearly 3 acres was planted on June 3rd with Thoroughbred White
Flint corn and horse beans of the Granton variety. The soil on one quarter of the plot
was light sandy loam and on the remaining three quarters was heavy sandy loam.
A dressing of cattle-stable manure was applied at the rate of 10 or 12 tons per acre,
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and was ploughed in, 18} lbs. of corn and 30 1bs. of horse beans were mixed, and pnt
on per acre in rows three feet apart. The crop came np irregularly, and on June
10th it was harrowed with light harrows. The cultivation was similar to that for
an ordinary Indian corn erop.

On October 2nd the corn plants had reached the late milk stage ; and the bean
stalks were fairly well podded althonghthe crop of them was thin. Three represen-
tative rows of 100 feet each were cut, and the corn and bean plants were weighed
separately. The beans weighed 9-31 per cent of the whole crop. When the crop
was cnt for the silo on 12th October, it was found that the yield was 40 tons 1,434
lbs. from 2-827 acres. That was at the rate of 14 tons 806 1bs. per acre; or 12 tons
144 1bs. of Indian corn and 1 ton 662 1bs. of horse beans.

A 1;101; of 5 acres was planted on 1st June with Longfellow corn and horse
beans of the Granton variety. ~The soil of the plot was clay loam and sandy loam.
No manure was applied. 18% 1bs. of corn and 30 1bs. of horse beans were mixed,
and pnt on per acre in rows three feet apart. The crop came np on 9th and 10th
June and was harrowed on 9th June with light harrows.

On 2nd October the corn plants had reached the glazing or almost ripe stage;
and the beans were nearly all ripe. Three representative rows of 100 feet each were
cut and the corn and bean plants were weighed separately. The beans weighed 6-3
per cent of the whole crop. When the crop was cut on 10th October, it was found
that the yield was 67 tons 1,905 1bs. from 5 acres, That was at the rate of 13 tons
11)23181 1bs. per acre; or 12 tons 1,469 lbs. of Indian corn and 1,712 lbs. of horse

ans,

A plot of 4 acres was planted on 6th Jnly, with Compton's Early corn and
horse beans of the Granton variety. The soil was alight sandy loam. A light dressing
of cattle-stable manure—abont 8 tons per acre—had been applied in the fall. The plot
was then sown on 3rd September with fall rye of the Reading Giant variety. The
rye was cnt on 19th June, a light dressing of manure was ploughed in, and corn and
beans were planted on 26th June. The crows pulled up most of the corn and the
Elot was replanted on 6th Jnly, at the rate of 18% 1bs. of corn and 30 lbs, of horse

ans, per acre, mixed in the same rows, which were three feet apart.

On 2nd October, the corn plants had reached the early milk stage; and the
beans were mostly in flower with a few pods at the lower ends. Three represen-
tative rows of 100 feet each were cut and the corn and bean plants were weighed
separately. The beans weighed 19-78 per cent of the whole crop. When the crop
was cut on 14th to 16th October, it was found that the yield was 39 tons 1,335 lbs.
from 4 acres. That was at the rate of 9 tons 1,834 lbs. per acre; or 7 tons
1,912 1bs. of Indian corn and 1 ton 1,922 lbs, of horse beans.

In plots where the horse beans were grown in alternate rows with Indian
corn, the beans were a comparative failure. That appeared to be attributable mainly
to the nnfavourable weather which prevailed.

A plot of 2 acres was planted on 1st June, with several varieties of horse
beans, in rows three feet apart. The soil was a clay loam which had been cropped
with barley in 1892. No mannre was applied. The beans were planted with a force
feed seed drill, with only two spouts running, and at the rate of two-thirds of a bushel
per acre. They were plante(f 1st June, and came up 1Ith June. They were cut
16th October, and left to wilt in the field for two days before they were weighed and
put into the silo. The lower pods on the stalks were filled and ripened, and the
upper pods were green, with the beans not gnite firm.

The following are the yields per acre of the differeut varieties, weighed after
being wilted for two days:

Horse Beans.
Granton VATietY ..cceceeneesieanee corecens 9 tons 1,717 lbs, per acre.
Tick s U SN 9 do 1,252 do
Carse Ao crcee i ceerrs o 7 do 1,631 do
Kilbride do  .cccevviiiviiennvinnnnnn, 7 do 1,057 do
Mazagan do  .eeeerrivieiinl cereicnee-. T do 979 do

Average...... ..... 8 tons 927 lbs. per acre,
8—6
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The cost of labour for growing 2 acres of horse beans was as follows :—

Rent of land, @ $3 per acre...cccccverveenniiiiinccrisonnenennn.§ 6 00
Ploughing, @ $2 per 80Te....cc.cevveiivrneeinviacinnniasencioneecees 4 00
Harrowing 3 times, rolling once.....ccoceeiviieeieeis covieee. 1 60
Seed, 11 bushels....ccoe veeve eeiies ceniiis L nreriranas 200
Sowing, 3 hours of teaAm.....cceies rveenvuietciieieiniei seanee 075
Cultivating, single horse, 2 days @ $1.50........... rerrenina 3 00
Hoeing, 10 days.....cocoicveiiiieviee ve senveeniennesesniannaneees 12 50
" Cutting with seythe, 2 days...cceeeeuiereniiiniciieniiiiiennnen, 250
Loading, 3 d8ys.ccccvvvaeiriiviennniiiiies conmseuiersianiiseioes 3%
Drawing to silo, 134 days of team ........ cccvecreer veeieess 3 00
Proportion of time of farm foreman......ccoeviuvienenniinl Cvenes 4 00
Totalieeecsreerern srornerenneens cesreranemstneaiieieennnas $ 43 10

These figures do not include any allowance for the use of farm machinery, nor
do they include any amount as an equivalent for the exhaustion of soil. The cost
for labour was $21.55 per acre. The average yield of the horse beans was 8 tons
9217 Ihs. per acre, which gives an average cost of $2.55 per ton forlabour of growing,
including cost of seed and rent of land.

The season in point of weather was a most unusual one over the western part
of the province of Quebec and over nearly the whole of the province of Ontario.
While many sections were parched with drought from June until August, the rains
on the Experimental Farm here were frequent and unusually heavy. Two verysevere
storms swept over the farm, breaking down the cornstalks and levelling to the
ground four-fifths of the sunflower stalks on the different areas on which they were
planted. For that reason, the results in our trial of sunflowers during the past season
cannot be taken as what might be expeeted in the average of years. The sunflowers
in 1892 were such an average crop, as might be obtained where it was not injured
by any unusual occurrence. The yicld in 1892 was 7% tons of sunflower heads per
acre.

As yet, reports have been received from only some 60 farmers, who gave the
mixture a trial during the last summer. On account of the unusual weather, the
bean crop appears to have been a total or almost total failure in most places in the
province of Ontario. In the Maritime Provinces, where the rainfall and temperature
were nearer the normal, the reports are favourable and indicate what might be
expected in other parts of Canada, when regard is had to the time of planting which
is wost suitable for the different localities. I quote the following from reports
received from some farmers in the provinces of New Brunswick and Quebec :—

In all these cases, the mixture was planted according to the directions in thecir-
cular which accompanied the seeds, with the corn and beans mixed in the same rows,
and the sunflowers grown in rows by themselves.

From Mr. Z. R. Estey, Lower French Village, York Co., N.B,

“Q. Beans: Were the pods formed, filled or ripened ?—A. Mostly filled
and ripened, and shelling considerably.

Average height of plants ? %‘our feet.

Yield per ucre? Eleven tons of corn with four tons of beans,

Yield per acre of sunflower heads? Five or six tons. -

General Remarks:—The beans I am convinced should be planted later than
the Longfellow corn.” 4

From Mr. Abram Alward, Butternut Ridge, Westmoreland Co., N. B.

“Q. Beans: Were the pods formed, filled or ripened ?—A. Some stalks
contained a large number of pods, some ripened at bottom, other stalks
contained no pods, blossoms seemed to be blighted.

Average height of plants ? Three feet six inches.

Yield per acre? Of sunflower heads, about 200 bushels; of corn and
beans, about eight tons, green weight, of which there were five tons of
corn and three tons of beans,
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General Remarks: I am fully convinced that by planting the horse beans
early with the corn, one can increase the yield per acre from 3 to 4
tons without injury to the corn in any way, and the beans seem to
grow better and fill fully as well among the corn, as they do planted
separate.”

From Mr. E. C, Cole, Moncton, Westmoreland Co., N. B.

“Q. Beans: Were the pods formed, filled or ripened ?—A. Pods formed
very well along whole length of stalk, ripened near butt, and fairly
well filled half way up.

Average height of plants ? Three feet.

Yield per acre? Of sunflower heads, seven tons; of corn and beans, about
twelve tons; of which three-fourths for corn and one-fourth for beans,”

From Mr. Joseph R. Taylor, Taylor Village, Westmoreland Co., N. B.

“Q. Beans: Were the pods formed, filled or ripened 2—A. About one-half
of the beans were ripe, the Test well filled.

Average height of plants? Five feet six inches; some of the stalks
measured as high as seven feet. :

Yield per acre ?—Of corn and beans, 16 tons 130 lbs.; of which, estimate
about two-thirds for corn and about one-third for beans.”

In this case the sunflowers were almost a total failure on account of the
storm.

From Mr, Percy G. Mills, Rockville, King's Co., N. B.

“Q. Beans: Were the pods formed, filled or ripened ?—A. The lower ones
were ripened.

Average height of plants ? Three feet.

Yield per acre ?—Of sunflower heads, four tons; of corn and beans, fifteen
tons ; of which, estimate, ten tons for corn and five tons for beans.”

From Mr. F. G. Goodenough, Robinson, Compton Co., Que.

“Q. Beans: Were the pods formed, filled or ripened ?—A. Some were ripe.

Average height of plants? About three feet.

Yield per acre :—Of sunflower heads ?—four or five tons. Of corn and
beans? About twelve tons; of which, estimate eight tons for corn, and
four tons for beans.

General Remarks :—I think the beans are a fine thing. I will plant them

with all my corn next year, if I can get them.”

From Mr, Fred. Burns, Island Brook P. O., Compton Co., Que.

“Q. Beans: Were the pods formed, filled or ripened 7—A. Well filled and
some of them ripe.

Average height of plants ? Four feet.

Yield per acre:—Of sunflower heads ?—seven tons. Of corn and beans ?—
twenty-two tons; of which, estimate sixteen tons for corn, and six
tons for beans.”

From Mr, Cecil A. Barton, Frelighsburgh, Missisquoi Co., Que.

“Q. Beans: Were the pods formed, filled or ripened 7—A. Ripened.

Average height of plants ? Four feet.

Yield per acre:—Of sunflower heads ?—About six tons. Of cornand beans?
—About twelve tons ; of which, estimate eleven tons for corn,and one
for beans,

General remarks :—I found some beans six feet high, and containing 40 pods,
The beans were ripe, and a good many of the stalks of them dry when
harvested. For that reason, they did not weigh as they would have done
bad they been cut earlier, I had one sunflower bead, 13 inches in diameter,
which contained one quart of seed when shelled. I prefer one large head
of sunflower to many little ones, as the seeds in the small ones are seldom
well filled, and they are very much harder to harvest.”

8c—6% .
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Very much valuable information on several aspects of the growing and cultivat-
ing of corn, horse beans and sunflowers, has been gained from the full reports
which were sent in by the different farmers who gave the mixture a trial. From
that source and the results of our own experience, I offer the following recommenda-
tions for the growing of this mixture for the coming year:—

The horse beans and sunflowers can be obtained from almost any of the dealers
in seeds. It is not considered necessary or desirable that seeds should be furnished
by the Experimental Farm, after information is available on the desirable methods
of cultivation, and when they can be obtained from the seed merchants.

Soil.—If a field with a drained, warm, loamy soil be convenient to the silo, and
can be used,it should be selected in preference to a heavy clay or wet soil for Indian
corn, The horse beans do well in cﬁzy soils. In all cases the land will be the better
for receiving & liberal dressing of manure. It should be ploughed in the spring, and
be harrowed to a state of fine tilth before the seeds are planted.

Time to plant —The time at which Indian corn for fodder may be planted
with the best results, in most distriets, is during the last ten days of May, or late
enough in the season to escape frosts at night, and early enough to give the plants
the advantage of as long a season for growing as is practicable. The horse beans
and sunflowers are less liable to injury from frost than Indian corn.

Throughout the province of Ontario and the western portion of the province of
Quebec, the horse beans may be planted with advantage from two to three weeks
later than the Indian corn. ‘ :

The sunflowers should be planted as early in the spring as is practicable,—
otherwise the heads may not ripen in time to be put into the silo.

Proportion.—The mixture should contain about 10 tons of Indian corn fodder,

to about 2% or 3 tons of horse beans and about 1 or 1} tons of sunflower heads, To
obtain it in these proportions, it should be grown at the rate of one quarter of an
acre of sunflowers, and half an acre of horse beans, to every acre of Indian
corn, :
How to plant.—Throughout the Maritime Provinces and in the eastern part of
the province of Quebec, the Indian corn and horse beans may be mixed together
and plamted in rows 3 feet apart, with from 2 to 4 grains per lineal foot in every
row. Klsewhere a larger crop of bean plants, not too ripe and dry for the silo, may
be ensured by planting them separate from the Indian corn.

The Indian corn may be planted in rows 3 feet apart, with from 2 to 3 grains
Per lineal foot in every row. A horse powcr corn planter or seed-drill may be used
or that purpose. Orit may be planted 1n hills 3 feet apart both ways, with from 4 to
6 grains in every hill. A horse power or hand corn-planter may be used. If neither
of these implements and no other suitable planter be available, furrows 3 inches deep
may be ploughed 3 feet apart. The seeds may be put in them and covered, after
which the field should be rolled.

The hiorse beans may be planted inrows 3 feetapart, with from 3 to 6 grains
per lineal foot in every row. The same machinery or method may be used as for
the sowing or planting of the Indian corn,

The sunflower seeds are to be planted by themselves, in rows 3 feet apart.
Not more than one plant per lineal foot in the rows should be left to grow. If they
pomlia up thicker, they should be thinned out to one plant for every 12 or 18 inches
In the rows.
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~ (JorN CralG.)

To Wx. SauNnDErs, Esq.,
Director Dominion Experimental Farms,
Ottawa,

Sie,—I have the honour to submit a report of some of the work carried on in
the Horticultural Department of the Experimental Farm for the year 1893.

The fruit year as a whole was characterized by a very lizht crop in the fruit-
growing sections of the provinces of Quebec and Ontario. The excessive drought
and unusual amount of summer heat prevailing in Ontario between June first and
September first, hastened the period of maturity of autumn and winter fruits, and
this, together with the presence of apple insects in unusual numbers, caused the
fruit to drop from the trees at an earlier period than usual.

The price of autumn and early winter apples in Britain did not rise in propor-
tion to the shortage of the American crop, owing to the excessively large yield of
apples in Great Britain which, coming on theLondon market in competition with
the earlier shipments of Canadian apples, had the effect of keeping the price quite
low.

At this date the English product, according to reports received, is exhausted,
and it would appear that an excellent market for Canadian apples will be available
during the remainder of the season, -

In Nova Scotia & moderate crop of Gravensteins and Kings, and other standard
apples, was harvested and excellent prices obtained.

Increased interest is noticed in the work of spraying for the prevention of fun-
gous diseases and noxious insects. While in every instance spraying for the pre-
vention of fungous diseases, has not rewarded the efforts of the experimenters with
complete succers, yot there has generally been some particular cause why better
results were not obtained, and indeed it is not always wise to quote individual
experiments which may have been influenced by local ciremmstances that do not
generally prevail, and eo are not applicable to ordinary conditions.

A great variety of spraying pumps are now manufactured and offered for sale
in the Dominion, The principal drawback in connection with these implements is
that many of them are manufactured with the idea of giving a cheap article to the
public. The parts are not sufficiently well constructed to bear the strain of continued
use during the spraying season, and consequently break down. This frequent
stopping for repairs is one of the most annoying incidents connected with the
operation of spraying, and often has the affect of discouraging the fruit-grower to
such an extent as to prevent his carrying on the work effectually.

In the report of Mr. Tweddle, which is referred to in the text, special mention
is made of this defect in connection with the machine he used.

LarGE Fruits oN THE FaRrM.

The standard orchard has, on the whole, made satisfactory progress during the
{sar. Very few varieties which went into winter in good condition were found to
injured in the spring, aithough the season was very severe,
None of the Russian apples suffered injury from the winter, but, as noted in the
article on “Blight,” large numbers have been severely attacked by this disease.
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This is also true of & few varieties of American origin, notably “ Wealthy” and
« Wagener.” ’ _

A considerable number of varieties of Russian apples blossomed, and bore fruit
this season, but it was impossible to secure the specimens at maturity owing to the
large number of visitors and the numerous small boys frequenting the orchard on
Saturday and Sunday of each week. The orchard has since been inclosed by a
barbed wire fence which will, it is hoped, obviate this difficulty another year.

The crop of cherries was light this year. A fow trees blossomed but did not set
fruit,

Nearly all the varieties of American plums blossomed and fruited abundantly,
but none of the foreign sorts bore any fruit. Special mention should be made of
“ De Soto,” “ Weaver,” and *“ Wyant.” The two former having fruited very heavily
for three years in succession. * Weaver ” was 8o heavily laden that it was found
necessary to remove at least one-half of the fruit, iu order to prevent the branches
from being broken by the weight of the crop.

VeceTABLES AND ToBAcco,

Expermments other than those contained in the report have been carried on
with vegetables, including fertilizer tests, methods of eultivation, and trial of new
varieties, As is well known the results of fertilizer tests, are only reliable after
being carried on for a series of years, and for this reason no report is made for the

resent.
P At the request of the Honourable the Minister of Agriculture, some experiments
in the cultivation of tobacco were begun at the farm and the results will be found in
the body of the report. Arrangements have been made with a tobacco manufacturer
in Montreal, whereby samples of the different varieties tested at the farm, will be
made up in the form of the article for which they seem best fitted, and a report will
be afterwards made upon their relative excellence.

WorLp’s Falr,

It was my privilege, by permission of the Honourable the Minister of Agricul-
ture, to visit the World’s Columbian Exposition at Chicago. There,in October, I had
the opportunity of seeing the display of samples of the standard fruits of America,
and as much time as possible was given to studying the same varieties of fruit grown
under different climatic conditions, as well as other interesting questions., New fruits
and new horticultural implements were also investigated with much advantage.

The display from Canada, especially from the province of Ontario, was excel-
lent, both from an educational and from an advertising and commercial stand point.

A great deal of credit is due to the Dominion and Provincial superintendents
for the effective manner in which the horticultural resources of the Dominion were
brought before the public. In this connection it may be stated that displays of fresh
vegetables from the Central Experimental Farm were sent forward at intervals
during the summer season. This exhibit was supplemented in the autumn by a
consignment of 133 varieties of grapes which arrived in Chicago in very good con-
dition and made an instructive and interesting exhibit, showing as it did the possi-
bilities of this northern latitude in maturing fruit which requires as much summer
heat gs does the grape, This collection received a diploma from the committee on
awards,

Prior to this collections of the fruit of 1892, including grapes, currauts, rasp-
berries and goose-berries were put up with preservative liquidsin glass jars, These
were forwarded in April, 1893, and materially assisted in keeping up the attractions
of the exhihit, before the fresh fruits appeared.

. MEETINGS ATTENDED,

I attended officially during the year the annual meetings of the Ontario aud
of the Nova Scotia Fruit Growers’ Associations, also the autumn exhibitions at
Montreal and Sherbrooke, P.Q. :

¥
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w. Mb.eJ ones, Esq., Gartmore, Man.—Cuttings ofp native currant and goose-
Iry.
Mrs. S. Foster, Knowlton, Que.—Two trees each of Hardy and Davis's
seedling apples. , .
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Mr. R. W. Starr, Wolfville, N.S.—Apple and pear scions.
Mr. T. H. Race, Mitchell, Ont.—Scions of Oliver seedling.
Mr, A, Reeve, Highland Creek, Ont.—Gooseberry plants.
Mr, W. C. Reid, Belleville, Ont,—Apple and pear trees.
Mr. L.1 S. Gamache, Cap St. Ignace, Que.—Two trees of Montmagny beauty
um, .
Mr. Lachlan Gibb, Montreal, Que.—Roots of Helianthus.
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I am much indebted to a pumber of Canadian enthusiasts in horticulture for
information of various kinds, embodied in my report and to Mr. Wm, Taylor, fore-
man in the Horticultural Department, for the zeal and faithfulness with which he
carried out the experiments committed to his care.

I have the honour to be, Sir,
Your obedient servant,
JOHN CRAIG,
) Horticulturist,
December 15th, 1893.
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PEAR AND APPLE BLIGHT.

The disease variously known as “ Apple blight,” “Pear blight,” ¢ Twig blight”
and “Fire blight” has wrought a serious amount of injury to trees in the Ottawa
Valley during the pastseason. . ) ]

The presence of this disease has been noticed in America for 100 years past ; one of
the first observers being W. Denning, of Massachusetts, who published an article on
the “ Deecay of apple trees’ which appeared in the Transactions of the Society for
the Promotion of Agriculture, for 1794, In this article he describes the disease as
attacking pears and quinces, and thinks that it was caused by a borer in the trunks
of the trees. Later we find mention of it in the writings of that pioneer in fruit
culture, Wm, Cox, in his work entitled, *“The Cultivation of Fruit Trees,” written
in 1817. Here it is called “ Fire Blight,” and is minutely described. He says:
“ I have in twenty years lost upwards of fifty trees in the fulness of vigour; some-
times in the most open and airy situations, and in every kind of soil.”

In horticultural writings numerous reforences can be found with regard to this
disease, without absolutely divining or assigning the cause of it up to 1868, when
Dr. Hull, of Illinois, first attributed the disease to fungi. -

In 1877 the presence of bacteria in affected limbs was discovered by Prof. T. J.
Burrill, and in 1880 Prof. Burrill published the first authoritative aceount of the
bacterial origin of this disease, and eited in proofof his observations a large number
of experiments in transmitting the disease in various ways from one tree to another
by inoculation. A pertinent question at this time was whether bacteria themselves
caused the death of the affected portion, or whether these followed as a natural con-
sequence in the track of the life destroyer.

The experiments of Prof. Burrill went largely to show that the bacteria them-
selves were the actual cause of death, and this point was satisfactorily demonstrated
by Prof. Arthur, then of the New York Experiment Station, in 1886, who proved
by careful experiments that the disease could only be transmitted by using the juices
of branches which contained the characteristic bacteria. In support of this position
Prof. Arthur makes the following statements:— o

A. “ Bacteria are found in great abundance in actively blighting tissues, so as
to be demonstrable to the naked eye, and ocour in less abundancein proportion as
the disease is less active,” ;

B. “The disease may be introduced into healthy tissues by inoculation with
germs from diseased tissues.”

C. “It is communicated with equal certainty when the germs are separated from
all accompanying juices of the diseased tissue, by a series of fractional cultures.

D. “ Per contra, it is not communicated by the juices of the disease after the
germs are removed by filtration.

B, “Germs connected with the disease constitute a single species, which is essen-
tial to successful inoculation.

F. ¢ Per contra, the numerous species of earth, air, and water are found to a
noticeable extent in connection with the disease, and cannot be made to originate it
by inocnlation or otherwise.” o

Prof. Arthur further states as the result of his investigations that “ A constant
ratio is found between the percentage of water in the branches of the several kinds
of pomaceous frnits, corresponding to some extent with their liability to blight.
The popular opinion that the more rapid growth of the shoots, the more succulent
their tissues, and therefore the more liable to blight, is thus confirmed by trial.”

The bacteria may keep alive in branches cut from the tree, and remaining in
water or moist ground till the following season, and they may also be cultivated in
solutions of garden soil, indicating the desirability of promptly destroying all
blighted limbs. '

_ With a view of obtaining information with regard to the spread and extent of
this disease in the Dominion, a circular was sent to the leading fruit growers in the
various provinces. The information obtained from these replies is contained in the
tables annexed,
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Thefollowing tabular statements were arranged with a view of showing the dis-
tribution of the disease principally in the provinces of Ontario and Quebec, and to
bring out the opinions of practical growers with regard to those methods of culti-
vation which seem to favour its appearance. It is plainly indicated that without a
systematic and very lengthy course of experiments, it is impossible to arrive at
satisfactory conclusions regarding any line of remedial treatment; varying con-
ditions of soil and environment lead to results at one point, which are contradicted by
the experience of a grower in another section, It is interesting to note that of the
replies from Ontario, while 44 per cent had observed no difference iu the relative
prevalence of “ blight ”* on cultivated ground, and in orchards in sod, 38 per cent were
in favour of growing in sod and 17 percent in favour of giving high cultivation.

There seems to be no doubt that any system of cultivation conducive to rapid
succulent growth which is not well ripened in the autumn, furnishes a favourable
condition for the development and spread of the disease. Prof. Arthur has clearly
demonstrated the truth of this statement,

InQuebec blight appeared during the year, in several of the fruit growing sections,
notably in the Counties of Shefford, Argenteuil and Rouville, The soil in the portions
most affected, is of a loamy or gravelly nature and frequently strongly impregnated
with limestone. As pears are not grown to any extent outside of the Island of
Montreal, the disease has principally been restricted to apples. Russian pears
at Abbotsford 10 ({ears planted, were very much injured this season. These have
been grown in sod since planting.
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TABLE I.—PEAR AND APPLE
TasuLatep Information gathered from
County, QObserver. y{;ggxr&nfsesa Character of Injury. Dugix;j;%!)&
Brant.......... J. R. Howell. ....... {1888.............. JSevere ...l None. .........
do e runne David Greig. ......... 1887, . vve e ee foreeeeenns e e 4o veeeeraens
Essex c.uiennann N. J. Clinton......... 1875-76-88 ......... Severe on pear trees...... do veee
Foontesaa” 112 Dy Nosah e 12D e T L
Greye.....oo .- R. Trotter........ooeuiveinenians oo ous Slight enapplesand pears.| do .. .........
Huron.......... Alex. McD. Allen. .... For many years more| Not destructive on apples Slight ..........
or less. and pears.
Halton........ ..|Geo. E. Fisher........ Occasionally ........ On pears ; branches killed.|Severe on apple.
Hastings W, H. Dempsey Yor several years in/On pears........... veen.NODO. ... Liuane
June.
do ....... L T« e
Lanark.........|W. B, Munro......... 1892, ...cvnvnen wees Apples slightly.......... iSlight  ........
do ...ieienn John Harb............ 1878 ... veiiiiinnn Apples severely.......... Considerable. ...
Lambton........ T. C Wheatly........|Quite frequently....|Severe on crabs.......... None....... vera
Leeds.......... W. G. Kerr........... 1892, ..., Many apple trees killed..|Considerable. ...
Norfolk ........ J. McMichael........ During the past 20|Twigs of apples ; branches Very slight in
years. of pears. June.
Oxford .... .... S. Hunter............ For 25 years past....|{Pears. ... ...... .......|Veryslight. ....
L1892 el On young shoots of appleConsiderable on
ISR RPN a0 LlsER
Prince Edward ..)J. Wellington Boulter.|1888-89.......... .. Slight injury on twigs....| do ..... ....
Renfrew....... W. R. White......... 1892, 0. wvviiiinns] i vaans Slight on apples.
do ........ A A, Wright. ....... For several yeara past|Severe on apples. ........ Very severe. .. ..
Simecoe..... ...|G. C. Caston.......... Slightly «oovevenne foreenninn.. e None...........
Toronts 11122 [Rions & Wellmgton. . [Segwi. 11102 ifow peam i 2o
do | . ..|D. W. Beadle PO ST PTPUN FFUUSR
Wentworth:112[B. D, Seaith 1127 25 Goare e oo [ B e
Welland........ E. Morden............ 1889 ......eiil oLl On pears and apple twigs.|................
do ........ Stone & Wellington...|25 years ..... ..... Onpears...... .... .... Slight..........
Middlesex.. .... B. Gotb....ocovannann For many years past|..... ............. v -.e./None,..... ..nn
in varying degree.
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BLIGHT IN ONTARIO.
Fruit Growers throughout the Province,

Varietiea Varieties Does
of of High Cultivation Remarks,
Pears affected. Apples affected. Favour Blight?
Clapp’s, Flemish|... ... cesn naresesns Evidence conflicting. . .|Sometimes prevented by cutting off
uty. affected portion.
Clapp’s, Bartlett. ... |Cayuga R. Streak. ...|Trees in sod free from|Guodresults obtained by washing with
blight. 1 peck stone lime, 101bs. sulphur, 2
oz. crude carbolic acid, mixed with
water and applied as a paint,
Bartlett, Flemishi....... reeneens eeane No diffarence noted ... . [Injury most common on scuth side of
Beauty. tree,
........... weeeens./Red Astrachan, Trans-|[.............c........|No difference noticed.
cendent.
Louise Bonne, Duch-]..... ...cccveeinnnnne O Ground cultivated ; no difference
€88, noticed.
Clapp’s, Osband’s|....... B R henereiaiiianes Finds regular cultivation and manur-
Summer, Bartlett. ing productive of good results. Occa-

sionalcultivation withheavy manur-
. ing injurious,
Vicar of Winkfield,|Nearly all varieties ;) No difference noted ...|Has had good results from splitting

Duchess, Bartlett..| Cranberry Pippin & the bark, which hardens after the
Golden Russet. tree is attacked.
Greening.......... . |Rich ground developed/Gives an instance of trees im rich
more blight than| ground being attacked, while those
poorer land. 1n sod escaped.
.|Early varieties........|....... ceer sesaecanee Cutting off affected portions appar-

ently checked spread of disease.

Fameuss Alexander,|Apparently it does ...

Yellow Transparent. .

Bartlett, B. d’Anjou. [Siberian crabs ........ Alluvial soils favour{Doesnot believeingrowing pearsinsod

blight. Affected branchesshould beremoved.

........ veeeesrsen..|Seedling trees.........|Worst in old orchards/ Recommends cutting off diseased por-
down. tions.

Clapp’s, Flemish and{Greening, Fall Pippin.[Worsts on cultivated Recommendscyttingoff diseased bran-
most popular varie- ground. ches and mulching trees with coal
ties. ashes ; nses no barnyard manure.

Rapid-growing varie-| . ....................{Yes; treesinsod are less
ties. injured by the disease. .

e esee cerseeans Nursery stock growing|No difference......... Reports good results from the use of

rapidly. rdeaux mixture.

Clapp’s, Ananas d’6té| Early varieties ; Early|Less blight noticed on

harvest ; Snow. trees in sod.

[N P Believes in seeding down the pear

orchard after three or four years

and manuring annually.

............ On crabs and early|Has not noticed..... .
varieties. .
.................. Yellow Transparent,|No difference noted...|Recommends cutting off affected
Weaslthy. branches.
Flemish Beauty.....|......... we.evereses..|Has made no observa-
tions,
............ retieian] i iaeeiiariess sesene]inies viesscensesasess|Generally worst on low, damp, culti-
vated ground.
............................... R I |+ B (12 2
Clapp’s, Flemish....| ...... .......covn .. fee eeeesesee PO Branches cut off and destroyed.
Nearly all varietiesof, .... ..... .euv cuuvs Probably.... ........
early pears. ]
Ba};tlett, Flemish|.........covvenen oot Nodifference noticed. .|Clean cultivation given and advo-
eauty. ca . L.
All varieties, move or| Russian apples... .. ...{Yes, on moist soils. ...|Believes in growing on dry, airy situa-
less. tionsand fertilizing with wood ashes.
All varieties........feceeenren ve aan FR O Thinks neglected trees are most liable.
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PEAR AND APPLE
TABULATED Information gathered from
County. Observer. pré},&ﬁaznfgga Character of Injury. | Injury during 1893.
Brome.......... Sec. Fruit Growers'|NOD®. .. ..ovviieeeeifee covernenn inacncanencte oon eiieniseierann.
| Association. .
Hochelaga...... ‘R. Brodie ........ For 12 or 13 years...[On apples during July...[Slight this year......
|
Huntingdon .. - {W. H. Robinson..|...... «ooeeunienan. Slight ...........ce.een On apples in June...
Kamouraska.. ..'J. C. Chapais. .... NODE. ... .ovevececfinresnasn vusennnienne | viivnneeninnns vesen
Huntingdon ....!Jas. Fulton. ... .[Slight.... ........ On pears.c..coe woeeirnlenennenncenaonas PO
Lotbiniére...... H. G. Joly de Lot-INone. ..oovvvivnnnfovnininniinnniiiiiiiiiniian ool eeeun
biniére. A Lo
Missisquoi...... ‘David Westover . e erereeaneaan, Slight twig blighs...... |........ .....o ...
i
Montreal........ {E. B. Meyer... ..[1892.. ...... cerenns Twig blight severe in 1892/Slight ........... vee
do  ....... Wm, Evans. ... oo i fereeenas R [
Argenteuil.. ... R. Hamilton...... 20 years or more .... Twigsl and branches onjApples much injured.
apples.
............................... 1893 only.......... Tw}gsof apples, branches;Severe on pears.......
of s,
Rouville.... .. J. M. Fisk.......11893 only........... o do do P
Stanstead....... J. Fraser......... 'For severa] years....|Twigs of apples......... Slight ...... eesaaans
Shefford........ 'Wm. Gill......... ’ ..................................... ceenis Verysevere onapples.

¢




BLIGHT IN

REPORT OF THE HORTICULTURIST. 23

QUEBEC.

Fruit Growers throughout the Provinee.

Varieties

Ol
Pears affected.

Varieties

of
Apples affected.

Does
High Cultivation
favour Blight ?

Remarks.

serscitpionarses

*recssesssrerana

Alexander, Bethel ... ..
Crab apples. .... ......

Karly varieties..........

.{Waxen crab, Transcen-

dent, Ben Davi is, Alex-
ander.

Transcendent,Alexar;der,
Fameuse and Russians,
Switzer.

Alexander, St. Lawrence,
Arabka,
Duchess and peach .

All varieties......... ..

Has made no observation

Blight not noticed.

Top-dresses with manure and wood
ashes,

This point not noticed. .,

!

Evidence not conclusive.

Much worse on rich cul-
tivated groun

More blight on unculti-
vated ground.

'Blight nnknown in Kamouraska.

Believes ﬁrmly in the value of culti-
vation and regular manuring.
Blight unknown in this county.

Ground highly cultivated.

Dry, airy itions seem to be less
affected than moist, sheltered ones.

Orchards with western aspects are
affected more than those with
southern aspects.
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The following sketch of the history of the disease in Ontario, by Dr. Beadle, will
be read with much interest:— :

“In the early days of fruit-growing in the Niagara District, we had no pear-tree

blight, nor apple-tree blight. ¥ .ox 00X * *
With the advent of what people termed grafted fruit, came after a foew years
‘blight’ on the pear tree, and not until several years after it had become a serious
plague of the pear, did it affect the apple tree, to any appreciable extent. The first
pear trees that bore fruitin my father’s garden were of the Summer Bonchretien
variety. These did not blight for some time after they began to bear, and I am
unable to give you the exact date of its first appearance, but by the year 1840 it had
begun to appear in those, and other pear trees in the garden. In 1847, A. J. Down-
ing complained that the ‘biight’ of the pear was a serious drawback to the extensive
cultivation of the tree. In 1845 it was severe in the west, that is as far west as
Indiana, and apparently was but little known in that region before that summer,
About 1827 to 30 it was said to have been very destructive to pear trees at Scheneo-
tady, N.Y., but no mention was made of any injury to apple trees from this canse;
it then disappeared for some twenty years. There was a similar apparent periodicity
in the Niagara district. My father having learned that some had applied black-
smith’s cinders with beneficial results, tried them upon his pear trees, digging them
into the ground over the roots as far as they probably extended. After this some
ten years elapsed without any blight in his trees, but it broke out again, and I think
there has never been as long a period of exemption since.

“1 have no data thatenable me to say whenit appeared in the apple trees, Its
first serious work on apple trees was upon the crab-apple trees, such as Red and
Yellow Siberian, Montreal Beauty, &c., not unfrequently killing the whole tree. Its
effects on other apple trees are confined for the most part, if not wholly, to the
young shoots of the summer's growth. I cannot now recall one instance of even a
whole branch having been killed by it, and am confident that I have never known
an apple tree, other than the crabs, to be ruined by the ‘bligcht.” As to the time
when the blight appears, there is no time after the beginning of June when it has not
appeared, but usually its presence is more abundantly manifested from the middle
of July to the end of August,

“With regard to varieties of pears, the Duchess d’Angouleme, Rutter and Seckel
are the least subject 1o the ‘blight' of the varieties with which I am acquainted.
Of the rest, in some seasons one would seem to be the most subject to the ‘blight,’
in the next year some other variety would take the lead.-

“Fifth inquiry, trees in sod versus trees in oultivated ground. No opportunity
has been presented to me of making such a comparison. In 18851 copiedp into the
Can. Horticulturist, vol. viii., an editorial from the Philadelphia Record giving an
account of two orchards adjoining each other, and in soil and varieties alike, sitnate
at Newfield, New Jersey, the one cultivated to garden crops and liberally manured,
the other kept in grass, plonghed occasionally aud re-seeded. The first was at that
time nearly destroyed by blight, the second as sound as when first set out, thoagh the
trees were only about half the size of the cultivated, had never borne as well, nor

equalled them in appearance. Query:—Are the bacteria the canse, or is the diseased .

tree or branch favourable to the multiplication ?
“ YVery truly yours,
“D, W. BEADLE,
“ Toronto,”
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BLIGHT AT THE EXPERIMENTAL FARM,

The experimental pear and apple orchard are on sandy loam underlaid with a

stiff gravelly subsoil much too near the surface for the ideal orchard soil.

he ground has been cultivated annually, since planting the trees five years
ago, and has been manured on alternate years since that time. Blight appeared
about the middle of June, 1892, in the pear orchard ; although every blighted branch
(or in bad cases the whole tree) was removed without delay, it continued to
spread during the entire growing period and late into autumn.

None of the Russian varieties escaped injury, some twenty-five being killed to
the ground. During the third week of June the disease appeared simultaneously in
a block of Wealthy trees planted at some distance, and in the Russian apple orchard,
which is contigunons. The injury in both cases amounted to theloss of branches, in
some cases a few, in others sufficient to injure the symmetry of the tree.

In 1893 it appeared earlier than in the preceding season and simultaneously on
Wealthy, the Russian apples, and pears. The injury was much more severe, One tree
of Wealthy was killed, and many specimens of Russian varieties cut down to mere
stumps. The injury to the Russian pears was of the same character as the year
previous and quite a8 severe. ‘“Flemish Beauty” and ¢ Beurre d’Anjoun” in the
same orchard suffered only to a slight extent.

As soon as a branch was removed the remaining stump was painted with lin-
geed oil. Althoughin every case the cutting was made 15 to 18 inches below any
discoloured bark, yet in fully 50 per cent of the cases thedisease appeared subsequeutly
at a lower point in the affected branch. This feature in the course of the malady
was specially noticeabls in the case of the pears, as the blighting of both Russian
apples and pears was 8o general. A report on therelative immunity of the different
varieties is withheld till the experience of another season is added.

This brief review of the subject has been undertaken with the object of bringing
together as much experience as it was possible to collect from the practical grower,
and if feasible to make such deductions as would lead to useful practices in con-
trolling the disease.

While the majority of the replies point to the fact that trees grown in sod have
been injured less on the whole than others which were cultivated, it is not proper to
couclude that this therefore is the most approved method of growing apples or pears.
The nature and character of the goil should, in all cases be duly studied and a treat-
ment given calculated to produce a fair amount of well ripened wood each year.
On moist rich alluvial soil it is quite probable that clean cultivation in the long run,
will not give as good results as growing the trees in sod, which should receive
annually a dressing with a fertilizer in which Yotash and phosphoric acid form the
greater proportion. On the other hand it is idle to suppose that apple or pear trees
can be successfully grown on light soils without systematic cultivation and annual
enrichment of the soil. Situations having subsovils which are cold and wet should
be avoided. Where such conditiona prevail, tile-training will mitigate to some
extent the injurious effect of such unfavourable conditions. :

NEW FRUITS.
GRAPES,

The following new varieties fruited this season :=—

ALEXANDER'S WINTER.—Received spring of 1891 from S. D. Alexander, Belle-
fontaine, Ohio. Vine a fair grower, with foliage characteristic of the Labrusca
type.

Bunch loose, straggling, berry large, round and very slightly oval; very dark
amber in colour; skin thick; fairly tender; very little juice; pulp, meaty acid.
Seeds large; quality only fair. Ripons with Salem. Not likely to be valuable
here,
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BrILLIANT.—Mr. T. V. Munson, Denison, Texas, produced this variety by polli-
nating Lindley with Delaware in 1883. The vine is moderately vigorous, _Bun_ch
long, shouldered, berry medium size, almost round, colour deep garnet; skin thin,
juicy; pulp teuder; seeds large, usually two to three; quality good. Berries do
not drop easily. The first fruit of this variety did not ripen this season, although
claimed to be as early as Delaware by the introducer,

CuasE Bros.—A single vine of a variety received from Chase Bros. & Co.,
Rochester, N. Y., in 1887, and entered in the vineyard records under the above
name has fruited for the past three seasons. The introducers write that * the
varietyoriginated with Mr. Jacob Moore, formerly of Brighton, N.Y.” They further
say “that the fruit is most excellent in quality, but it proved to be a very shy bearer
here so much so that we did not feel justified in putting it on the market.”

As fruited here the bunch is of medium size shouldered, fairly compact; berry
medium size, round ; colour rich bright wine, skin fairly thin, juicy, very sweet;

ulp tender, melting, seeds medium size, usually two, quality good, ripens with
Be]aware. Berries drop somewhat after picking. While recommending this
variety to growers I would have them bear in mind the experienceof the New York
introducers.

EcLipse.—Originated by John Burr, of Leavenworth, Kansas, and introduced
by Stayman & Black, nurserymen of the same place. '

Vine a weak grower; bunch medium to small, shouldered; berry large, round,
vivid green in colour; skin fairly thick, small amount of {'uice; pulp tender, brisk
acid, fair quality. Berries hold on well. Ripens a week
late for this locality. i

FARRELL.—Origin the same as the last,

Vine a moderate grower. Bunch large, tapering, shouldered ; berry medium to
small, round, yellowish white; skin thin pulp rather tough; juice vinous sweet.
Seeds small, numerous. Too late for this locality taking this season as a criterion.

HerMANN JarGER.—Originator, T. V. Munson, Denison, Texas. Produced by
pollinating Vitus Lincecumii, the Post Oak grape of Texas—with Herbemont—an
old Texas variety, :

This did not fruit in sufficient quantity to give a correct impression of the size
and form of the bunch which is said to be large and shouldered. Berry was small,
round, black with purplish bloom; firmly attached to peduncle; juice and pulp
sprightly acid. Seeds small. Not ripe when picked October 10th., Later than
Concord. Not promising for this vicinity.

IpEAL.—A seedling produced by John Burr, and introduced by Stayman &
Black, of Leavenworth, Kansas,

Bunch medium size; berry large, round, purplish amber; skin thick; juice
abundant; vinous sweet; pulp tender. Seeds large and numerous; quality fair to
good, ripens with Concord,

ONEIDA.—Said to be a seedling of Merrimack which it does not resemble in a
gingle characteristic. Vine a short jointed, weak grower. Bunch medium size,
slightly shouldered; berry small oval, amber coloured; skin thick,tough; juice rich
and sweet; pulp meaty, and acid, seeds large. This variety keeps well, which seems
to be its only point of merit,

PArRAGoN.—A seedling produced by John Burr and introduced by Stayman &
Black. Bunch medium size, cylindrical, compact. Berry medium size, round,
black with purplish bloom. Skin thin; very juicy with a tender dissolving pulp;
seeds small; quality medium. Berry does not drop readily. Ripe, 5th Septem-
. ber. Keeps till December. Berries resemble Early g‘ictor quite closely.

_ STANDARD.—Origin the same as the last. Bunch and berry medium size, black,
Skin thin: small amount of juice; pulp tough and acid. Ripens a little in advance
of Concord. Loses flavour rapidly. Not promising.

CampBELL.—Produced from seed of Triumph by T. V. Munson, Denison, Texas.
The first fruiting of this variety has given a small compact bunch. Berry medium
to small, round; skin thin, translucent; very juicy; pulp melting, Seeds small ;
quality good. Ripens with Concord.

ater than Concord. Too




REPORT OF THE HORTICULTURIST. - 97

Wihite Beavry.—A seedling produced by John Burr and introduced by Stay-
man & Black, Leavenworth, Kansas, Buneh medium size, compact, shouldered.
Berry round, clear white, covered with licht lilac bloom. Skin thin, vory juiey;
pulp moderately tender, Seeds numerous; quite foxy ; medium guality. Late,

RASPBERRIES,
Black,

Orper,—This variety originated with and has been introduced by R. D.
MeoGeohon, Atlantie City, Towa, from whom plants were received which were set
out in the spring of 1892, These bore some fruit the same season and an abundant
crgg ;;his year, The plant 18 exceedingly vigorous and roots from the tips very
readily.

ﬁerry large, round, desp black, with very large drupes. The seeds arc not
prominent, and the berries are borne in good sized clusters, very juicy and of good
quality. It also has the habit of fruiting heavily on the young wood, This year the
first fruit ripened with Hilborn, while it continued bearing till the season of Gregg
had closed. ~ (See Iiguro I). So far this seems to be a profitable variety.

Fig. 1.  oOLDEER,

~ A oumber of the newer black caps are being tested, but the above is the only
one which so far stands out prominently as u variety worthy of careful trial,
Be—7
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SEEDLING RASPBERRIES.

The scedling raspberries so favourably mentioned by a joint committee of the
fruit-growers of Ontario and Quebee, in the annual report for 1890, have beenunder-
going further trial. Transplunted and subjected to ordinary field culture, some
have not sustained their carly reputation, while others at first not deemed very pro-
mising have done remarkably well.

Fig. 2. BARAH.

One variety not mentioned by the committee in this report for the reason that
being very late, it was not ut its best during the time of their visit, has since shown
80 many points of excelience that it has been named and is now being propagated
for distribution. It may be described as follows :(—

Sarau-—(Record number 4-38,) Produced in Lendon, Ont,, by Prof, Saunders,
from seed of Shaffer’s Crloseal. Plant a moderate grower, suckering freely, and pro-
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pagating naturally only in this way, The foliage seems to be intermediate between
the European raspberry Rubus Idaeus and the American Rubus Strigosus. The canes
have been affected to some extent by anthracnose, but not more than Cuthbert or
Marlboro growing along side. Fruit large, round ; drupes large, deep garnet, firm,
very juicy, pleasantly acid and exceptionally rich. See Fig. 2. A few ripe berries
were found last year, and this year, at the time of the first picking of Cuthbert, but
the main crop did not ripen till the season of Cuthbert was over, the last picking
taking place each year from the 8th to 12th August.

A striking characteristic of this variety is its habit of ripening the fruit in con-
secutive order and much regularity, beginning with the terminal clusters of each
branch. Of course thisis in a measure true of all red raspberries, but none that I

- know of carry the peculiarity to the same extent.

SEEDLING APPLES.

A large number of samp]es'of apples, mainly seedling varieties, have been
received during the past three years, The two following seem to merit propagation
and careful trial:— '

Dery.—(8Syns, Alexis Baldwin, Dery's seedling, Pomme de Fer.) Received
from F. L. Dery, of Mont St, Hilaire, Quebec, October 7th, 1891. The original tree
was examined October 23rd, 1892, and samples were again received from Mr, Dery
this autumn. Mr. Dery says this tree was raised from the seed of Amcrican Baldwin,
planted by his fathor about seventy years ago. Since fruiting age it has borne
moderate annual crops. It is still fairly healthy and with good care should live for
many years,

Fig. 3.—DERY.

Fruit medium to large, oblate, 3} x 2} inches, slightly ribbed. Skin green and
almost entirely covered with dark red, which is specked with numerous white dots,
resembling Canada Baldwin, closely in this respect. Stem short usually about half
an inch. Cavity moderately shallow, regular and slightly russetted. Basin, small
wrinkled. Flesh, greenish white, firm, lacking juiciness, sub-acid, qnality good.
Sce Fig. 3. The best condition is reached during March and April. The apple
known und cultivated in the Eastern Townships as “ Pomme de Fer” resembles the
above closely and is evidently from the same stock.

8c—T%

e
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CaLuMET.—Received from Mr. W, H. Murphy, of Ottawa, who described the
tree as growing on his farm on Calumet Island supposed to be of seedling origin,

apparently about thirty years of age.

-,
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- Fig. 4.—CALUMET.

Fruit medium to large, round, or approaching oblong, very regular. Skin
green, when fully ripe, yellow, partly covered with streaks and splashes of light
red. Stem short; cavity almost wanting : calyx open; basin small and shallow ;
flesh firm, white, very juicy, sub-acid, good. See Fig. 4.

Mr, Murphy says it keeps through the winter with ordinary care. Specimens
kept in my office were in good eating condition on the first of last June. The skin
of thig variety is not of the kind that is usually affected by the “spot" disease
Fusicladium.

SPRAYING EXPERIMENTS.

An extended series of spraying experiments were undertaken and carefully
carried out by Mr. Joseph Tweddle, of Stoney Creek, Ont., under my direction. Mr.
Tweddle has furnished a report of much interest, on the work of the season, which I
wish to ackuowledge very gratefully., The season in the Niagara district was an
abnormal one in many respecte however, and no doubt had an important effect upon
theresults of theexperiments which in many instances were quite contrary to previous
experience. Mr. Tweddle reports little protection against codling moth and “apple
spot” from the use of Bordeaux mixture or ammoniacal copper carbonate, but
says that some few specimens of apples could be found, showing where the disease
had attacked the fruit, and apparently had been destroyed by the fuugicide, leaving a
russetted spot on the affected portion, the remainder of the apple being healthy.
Mr. Tweddle isalso of the opinion that the “ codling moth” developed most and
caused most destruction after the spraying season closed, although quite & percent-
age of the fruit was attacked before spraying wasfinished. One of the most impor-
tant features in connection with the work is the relative efficacy of Paris green in
combination with Bordeaux mixture, and when applied alone, Mr. Tweddle writing
of this says: * It is apparent to me that the poisonous action of Paris green was
lessened when used in combination with the Bordeaux mixture, and the effect was

lainly visible in the apple and plum orchard, particularly in the plums. Where
aris green was used by itself on these, they were much more free from curculio
than when it was applied with Bordeaux mixture,” This raises an interesting ques-
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tion. My report of 1891 on spraying shows the value of adding Paris green
to the solutions of ammoniacal copper,%ut no exact figures have been gathered
showing the effect of adding lime. Exact data will be obtained on this point as
soon as possible. With regard to small fruits, Mr. Tweddle says “some encouraging
results came from the use of Bordeaux mixture and Paris green for the destruction
of the currant worm, and for the prevention of mildew on: gooseberries—some of
them English varieties, The first grood of the larve appeared in myriads on the
currant bushes shortly after fruit set. A single application of the above was made
soon after the worms were hatched when % inch in length, but not all were
destroyed. When in two or three days, but before the worms were large enough to
devour the foliage rapidly, two more applications were made on the same day, going
opposite directions on the rows and completely covering the foliage. This was
entirely successful in destroying the first brood, and also the second, for the lime in
the Bordeaux mixture stuck the whole thing to the foliage so well that it remained
all season, and if any of the second brood were hatched, they immediately received
their dose and vanished.” He says further: “No mildew or sunscald appeared on
the English gooseberries (althongh none even were left unsprayed as checks on my
place), yet both mildew and sunscald affected my neighbour’s glantation alongside
under similar conditions, where no fungicide was applied.” It is hoped that the
experience gained as the result of another season’s work will clear up some points
which at present appear contradictory and unsatisfactory.

EFFECTS OF DILUTE SULPHURIC ACID ON FOLIAGE.

The use of sulphuric acid has been suggested by prominent horticulturists on
the grounds that it contains the essential elements of a fungicide, and being prepared
by simple dilution would therefore be more easily applied than the copper salts.

Some preliminary experiments were inaugnratetF this season in order to ascer-
tain the maximum strength at which it could be safely applied to the foliage of
various plants.

The information obtained is embodied in the following tabular statement:—

;5 STRENGTH BY WEIGHT.
Plants Treated. 5 g Remarks,
'§ § } per cent. | 3 per cent. | 1 per cent. | 1} per cent.
(=
i
Grapes....o.c...... June 5.{Injured..... T P [ Badly burned and
: shrivelled.
Plums..............] do 8.] do .... Badlg IMfe eenineeine Jeenancaananns Injury severe.
jure ! R
Apples......cienun. do 5.] do ... .iiiiinien. R Burned in spots.
(Rose foliage,/Mar.14.|No injury ..|Injured..... Consid’rably|Badly injured.Injury gradually in-
mature. injured. creased. .
E Rose foliage, do 4. do ..Noinjury .. Sli.gE:‘l{ in-{Consider ablyHalf-grown leaves
2| young. jured. injured. uninjured. -
]
2 | Strawberry..... do 4. do ..|Slightly in-} .... .. ...|Badly injured. Young as well as old
o j leaves injured.
= | Geranium ..... | do 4. do .- L o
L]
Hibiscus. . .....| do 4. ‘S light in-|{Injured..... Badly in-Badly injured.!Scorched in spota.
\ I jury. jured.
P

The injury to the foliage in every case appeared to be due to the concentration
of the sulphuric acid by the evaporation of the water used as the dilutent.

The rate of evaporation would of course be largely governed by the humidity of
the atmosphere and would bo relatively slower under greenhouse conditions than
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out of doors. This concentration of the acid into small globules over the surface of
the leaf has the effect of scorching a small circular spot wherever the residue is col-
lected. The injury was more severe and more readily detected on the foliage treated
out of doors than that in the greenhouse. L i

Applied to roses at the rate of 1} per cent by weight, while severely gcorching
the leaves it had no apparent effect on green and black aphis infesting the plants,

While the above experiment may be looked upon as preliminary, yet the out-
look considering the dangerous character of this substance as a spraying material, is
not encouraging.

A DISTRICT FRUIT LIST ADAPTED TO THE PROVINCE OF QUEBEC.

There is a peculiar interest and fascination connected with the testing of new
varieties of fruits, which often leads orchardists into the serious mistake of planting
too many kinds from a eommercial standpoint. There is also a lack of knowledge
in many portions of the country, new to fruit growing, with regard to the natural
characteristics of the leading varieties of fruits, and their probabilities of success
under given conditions. This uncertainty of course often leads to unnecessary ex-
penditure of time and money. The following rough subdivision of the province
into horticultural districts, with a list of fruits suitable for cultivation in each has
been made, with the hope that it will serve as a guide to the inexperienced but in-
tending fruit grower.

It should be remembered, however, that it will often pay better to cultivate a
local variety which is well adapted to the soil and climate of the vicinity, than to
import a foreign variety on the strength of a reputation built up abroad. On the
other hand, certain varieties have been largely grown and exported, and are now
looked upon as standards by the shipping trade; where these succeed, it is of much
pecuniary advantage to the orchardist to grow them. Unfortunately there are few
gections in the province of Quebec where the varieties of apples best known to the
export trade can be successfully grown,

By top-grafting on hardy stocks, for which purpose Haas, and some of the hardy
Russians are useful, there is no doubt that Northern Spy, Jonathan and Ontario
varieties well known to the British markets, could be profitably grown in the counties
of Missisquoi, Huntingdon, Beauharnois, and on the Island of Montreal. Other
regions in the Valley of the St. Lawrence possess a suitable climate, but are not
equally favoured in the matter of soil; the heavy clays being better adapted to rais-
ing farm crops than to the growth of fruit trees. But there is no region in this
province where a large and varied collection of tree and small fruits, cannot be
grown with profit and pleasure to the caltivator.

For arranging the district lists, I take occasion to acknowledge a large amount
of valuable data given me by the leading fruit growers of the province.

The allotment of varieties to the different districts, was made on a two fold basis.
First, to recommend only those varieties presumably well adapted and sufficiently
hardy; and second, to reduce to a minimum the total number of varieties recom-
mended in each class, Following these rules, therefore, where varieties of equal
merit came into competition, the one previously inserted was again chosen; those
of proved health and vigour being first selected.

t may be noticed that the same apple, Wealthy for example, appears as an
autumn variety in onedistrict, and as a winter variety ifi another, This is an effect
produced by the amount of summer heat and the length of the growing season,
charactistic of the climate in which it has been grown. In Gaaspé, Duchess becomes
early winter, while Wealthy sometimes ripens with difficulty, and keeps till late
winter under ordinary circumstances,

The grouping of the counties was made principally on the basis of similarity of
climatic conditions, and contiguity of position. The list should be looked upon as
an elementary guide to amateurs and beginners in fruit growing, and it is hoped
that it will form a starting point for a more complete and accurate classification
which should be arranged by the Provincial Horticultural Society.
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AULPHABETICAL ARRANGEMENT OF CouNTIES wiTH DisTRicT NUMBER,

County. Dlg;t:;‘“ County. ' D‘f\!';la
Argentenil. ... (...l aleei 9 Mégantic ... ..ciiiiiein iiieninianenan. 4
Arthabaska . .......c.oiiiniiiiiaiinaaan 4 MisSIBQUOL .. teivvneviinicinransnoanss 1
BAZObeuee ar - e nees ceeeiiaeniiianeas 2 Montealm ... .... .o.i Liiiiiiiiiien. 8
BeAUCE « oo ovoeve e e seaans 4 Montmagny ..... e veeaeean 6
Beauharnois ........c.cech @ ioiiieaen . 1 Montmorency. ... ... ... ces eienen 12
Bellechasse ..... co.viiiiiin cavnnns 6 Montreal . ... .. .c.iiiiiiiiiiiaiainaans 10
Berthier ......... coceiiiiiil 0 eeea 11 Napierville (... ... cooi il iiiaieaiii, 1
Bonaventure............ccoceiiiiianaaas 7 Nicolet. ... . ciiiir viiiiiiianiiean 5
Brome. ........ccc ch aiiiiineeiiaianes 2 Ottawa............. .. Ceeeeiene e 8
Chambly. ... ....... ... ... Ceiienanas 2 Pontiac. .cvoiiiiiiiiiiiins ciis aieenan. 8
Champlain.. .o......ooviiiiiiiiiaain.n. 12 Portueuf . . .. ..o ool 12
CharlevoiX....cocvier veeieniiiiinnanas . 12 Quebec .. ... .ol e 12
Chateauguay. .... c.eeevrer vuiininnonn 1 Richelien............ oo ol 5
Chicoutimi.......... et ereeeeieaea 13 (| Ricbmond. ... . ... .ol 3
Compton .... eecveuer ciiiniiiineiaaas 3 Rimouski..... ... cciioiiiiiiiiaanan, 7
Dorchester...... ....... ... 6 Rouville.... ...........0 oo i, 2
Drummond . ... ..ol il 4 St. Hyaciuthe.......c.....oooo... e 2
GasPl ..oviviiie i ieiiiiaeeiae e 7 St Johm. .ot e 1
Hochelaga ...... coooviiiiiaion o e 10 St. Maurice. ...... oiiiiiiiiiieiiaen., 11
Huntingdon ... ... .. .... .. .. .... 1 Saguenay..... ... ..iiiien iieecieian.. 13
Iberville..... ...... .. voviiiins aanns 1 | Shefford .... ... «coiieil L eiiiat, 2
Jacques Cartier.... ... ...... ... ... 10 || Sherbrooke ........... ..ioieeieeial. 3
Joliette, . ...... L oiiie i e 11 Soulanges . . ......... e e e eeena. 10
Kamourasksa ..... .. ccoeeiiiiiiinnnna. "6 Stanstead ......... ... Li.iiiieeai. 3
Laprairie .......ooolvin ceiiai e, 10 || Temiscouata..... ..... ..., c.oioiiial 7
L’Assomption ... ....co.ciiien il . 9 Terrebonne .. ........ ...cieereiana.. 9
Laval.....cooieieiinan it e 10 Two Mountains. . ....oovuniveneann .. 9
Lévis...... et ieee eem et eeiaiaeas 5 Vaudreuil .. ... ... ... ... .o L. 10
Lhdslet .. vveveinee iioeaiieiiiiiainans 6 Verchéres. . ... ..co.coiiiiiiiiiiiiia., 5
Lotbiniére . ...oovvenimee viiieinvnnnnnnn 5 Wolfe .o e et iiieees i e 4
Maskinongé.. .. ...ceeeereaeret sivanen o 11 Yamasko coueiveivenie vanrcnnaconconens 5

bISTRICT No. L—~HUNTINGDON, CHATEAUGUAY, BEAUHARNOIS, MIS-
SISQUOL,. IBERVILLE, NAPIERVILLE.

Autumn—Wealthy, Foundling, Alexander,

Summer—Yellow Transparent, Red Astrachan, Duchess.
APPLES . .........
Winter—Golden Russett, Ben Davis, Scotts’ Winter,

PeaRs............ Flemish Beauty, Beurre d’Anjou, Kurskaya.

Blue—Glass Seedling, Blue Damson.
PLUMS .coceveeees {Red—De Soto, Wolf, Weaver.

CHERRIES........ Kentish, or Common Red, Early Morello, Spite Amarelle.

White—Lady, Winchell, Moore's Diamond.
Red—)oyer, Delaware, Vergennes.
Black—Moore's Early, Rogers' 17, Peabody.

{White—Golden Queen,

GRADES......... .

RASPBERRIES.... { Red—Heebner, Marlboro, Cuthbert.

Black—IIilborn, Gregg, Shaffer (purple).
GooseBerRIES.. Houghton, Downing, Pear], Industry.

‘White—White Grape.
Red—Red Grape, Versaillaise, Moore’s Ruby,
Black—Lee's Prolific, Prince of Wales,

BLACKBERRIES. Snyder, Agawam.
STRAWBERRIES. Bubach, Beder Wood, Warfield.

CURRANTS. ......
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DISTRICT No. 2—ROUVILLE, CHAMBLY, BAGOT, SHEFFORD, BROME,

Summer—Yellow Transparent, Duchess, Summer Arabka.
APPLI Autumn—St. Lawrence, Wealthy, Fameuse, Antonovka.
PPLES . ..o »+-:-9 Winter—Golden Russet, Scott’s” Winter, Ben Davis, Canada

L Baldwin.
PEARS ............ Flemish Beauty, Kurskaya, Bessemianka,
P Foreign—Lombard, Glass Seedling, Early Red.
LUMS ....ceeeer ) Native—De Soto, Wyant, Wolf.

CHERRIES ....... Rarly Richmond, Early Morello, Spite Amarelle,
White—Lady, Duchess, Moore’s Diamond.

GRAPES .eeuvenen, Red—Delaware, Moyer, Lindley, Brighton.
Black—Moore’s Early, Worden, Peabody, Gibb.
White—Golden Queen.

RASPBERRIES,...{ Red—Hansel, Heebner, Cuthbert.
Black—Ohio, Gregg, Shaffer (purple).

Brackserries. Taylor Prolific, Agawam.

GoosegerriEs.. Houghton, Pearl, Industry, Smith’s Improved.
White—White Grape,

CURRANTS. ......{ Red—Fays’ Prolific, Victoria.
Black—Black Champion.

STRAWBERRIES. Bubach, Manchester, Warfield, Beder Wood.

DISTRICT No. 3.—STANSTEAD, COMPTON, SHERBROOKE, RICHMOND.

¢

Summer—Yellow Transparent, Tetofsky, Duchess.
APPLES.. «..o.0s Autumn—Peach, Gideon, St. Lawrence.
Winter—Arabka, Wealthy, Ben Davis, Canada Baldwin,
PEaRs............ Bessemianka, Kurskaya,
Foreign—Blue Damson, Glass seedling.
PLOMS oo {Native——De Soto, Wyat’xt, Rollingston,
CHERRIES........ Early Richmond, Large Montmorency, Early Morello,

White—Lady, Winchell.
GRAPES .......... { Red—Moyer, Delware, Vergennes, Lindley.
Black—Early Victor, Moore’s Early, Worden,

White—Golden Quecn,
RASPBERRIES ... { Red—Turner, Heebner, Marlboro’, Cuthbert,
Black—Doolittle, Hilborn, Shaffer (purple).

BrackeemrikEs. Snyder, Ancient Briton.
GooseBERRIES.. Houghton, Pearl, Red Jacket. |

White—White Grape.
CURRANTS........{ Red—Victoria, Versaillaise.
. Black—Black Champion.

STRAWBERRIES. Crescent, Bubach, Windsor Chief,
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DISTRICT No. 4—MEGANTIC, WOLFE, ARTHABASKA, BEAUCE,

DRUMMOND,
Summer—Tetofsky, Red Astrachan.
APPLES.......... Autumn—Duchess, White Pigeon, Switzer.
Winter—Arabka, Scott’s Winter, Hibernal.

PEARS ....e..e.... Bessemianka, Sapieganka.
PLoMs ......oueees Blue Damson, De Soto.
CHERRIES. ....... Early Morello, Bessarabian, Richmond.

White—Lady.
GRAPES... ..... < Red—Moyer, Delaware.
Black—Hartford, Early Victor, Moore's Early.

White—Caroline.
RASPBERRIES ... { Red—Hansel, Turner, Cuthbert,
Black—Hitborn, Mammoth Cluster.

BLACKBERRIES. Snyder, Ancient Briton,
GooseBERRIES.. Houghton, Pearl, Red Jacket.

White—White Dutch.
CURRANTS........ { Red—Victoria, Red Dutch
Black—Lee's Prolific.

STRAWEBERRIES . Cresceht, Capt. Jack, Manchester, Windsor Chief,

DISTRICT No. 5—~VERCHERES, RICHELIEU, YAMASKA, NICOLET, LOT-
. BINIERE, LEVIS.

Summer—Tetofsky, Blushed Calville.
APPLES . .cvvennas Autumn—Duchess, White Pigeon, Switzer.
Winter—Arabka, Wealthy, Hibernal, Ostrekofl.

PEARS............ Bessemianka, Gakovka.
PLUMB...cevueeenee Blue Damson, Rollingston, De Soto.
CHERRIES........ Kentish or Native Red, Early Morello, Bessarabian,

White—Lady, Martha.
GRAPES ...couuee. Red—Moyer, Delaware.
Black—Florence, Early Victor, Moore’s Early.

White—Yellow Antwerp.
RASPBERRIES ... { Red—Heebner, Turner, Cuthbert.
Black—Mammoth Cluster, Shaffer (purple.)

BLAckBERRIES. Snyder, Agawam.
GoOoSEBERRIES.. Pearl, Industry.

White—White Gr?e.
CUBRANTS........ Red—Victoria, Red Grape.
l Black—Black Champion.

STRAWBERRIES. Crescent, Capt. Jack, Manchester.
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DISTRICT No. 6.—DORCHESTER, BELLECHASSE, MONTMAGNY, KAMOU-
’ RASKA, L'ISLET.

Summer—Yellow Transparent, Red Astrachan, Blushed Cal-
ville, '

APPLES .oococeee Autamn—Duchess, Lubsk Reinette, White Pigeon.
Winter—Wealthy, Golden Russet, Switzer, Arabka, Longfield.
PEARS ..oievenne Flemish Beauty, Bessemianka, Gakovka.
P " ( Foreign—Blue Orleans (Damas), Reine Claude, Lombard.
DOMS ceeeemnees { Native—Rollingston, Wolf,

. Montmorency Ordinaire, Kentish (Cerise de France), Bessara-
CHERRIES. . ..-... { bian, Orel 25. ’ ’

- White—Lady; Red :—Moyer.
GRAPES. oooens { Black—TFlorence, Early Victor, Moore’s Early, Hartford.

White—Framboise Blanche. -
RASPBERRIES ... { Red—Antwerp, Heebner, Cuthbert.
Black—Mammoth Cluster, Gregg.

BrackBerriEs. Snyder, Agawam,
GoosepeRrriEs.. Houghton, Pearl, Industry, “Grossellier de France.”

White—White Dutch.
CURRANTS........ Red—Victoria, Versaillaise.
Black—Black Champion,

STrRAWBERRIES. Alpine, Bubach, Warfield, Windsor Chief.

DISTRICT No. 7—TEMISCOUATA, RIMOUSKI, BONAVENTURE, GASPE.

Summer—Tetofsky, Whitney, No. 20 (Crab.)
APPLES . coevenenn Autnmn—Duchess, White Pigeon. Charlamoff,
Winter—Wealthy, Longfield, Famcase, Antonovka,
PEARS..ccovicen, Gakovka, Bessemianka,
PLuMS..ccovvrnns Blue Damson, De Soto, Blue Orleans.
CHERRIES.. -..... Early Morello, Bessarabian, Orel 25.
GRAPES ...... .. Black—Florence, Cottage, Early Victor,

White—Yellow Antwerp.
RasPBERRIES.... { Red—Heebner, Turner, Cuthbert.
Black—Hilborn, Gregg.

BrackBERRIES. Snyder, Ancient Briton.
GooseperriEs.. Houghton, Downing, Industry.

White—White Grape.
CURRANTS . ...... { Red—Versaillaise, Victoria,
Black—Black Champion.

STRAWBERRIES.. Alpine White, Crescent, Bubach, Captain Jack.
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DISTRICT No. 8.—PONTIAC, OTTAWA, MONTCALX.

Summer—Yellow Transparent, Duchess,
APPLES ........ { Autumn—Wealthy, Peach, Haas, White Pigeon.
Winter—Golden Russet, Pewaukee, La Rue, Arabka, Hibernal,

Pears............. Bessemianka, Flemish Beauty.

PLums Foreign--—Blue Orleans, Shropshire Damson, Glass Seedling,
AR reemmeeeeet | American—De Soto, Wolf and Loeal Seedlings.

CHERRIES. ....... Montmorency, Early Morello, Orel 25, Bessarabian,

White—Lady, Winchell, Moore’s Diamond.
GRAPES . ........ Red—Moyer, Delaware, Mary, Vergennes.
Black—Early Victor, Moore’s Early, Peabody, Roger’s 17.

White—Golden Queen.
RASPBERRIES.... { Red—Hansel, Turner, Cuthbert. /
Black—Hilborn, Mammoth Cluster,

BLACKBERRIES, Snyder, Agawam,

GooseBERRIES.. Houghton, Pearl, Industry.
White—White Grape.
Black—Lee’s Prolific.

STRAWBERRIES. Crescent, Sharpless, Bubach, Capt. Jack.

*  CURRANTS., ..... {Red—Victoria, Versaillaise, Prince Albert,

DISTRICT No. 9.—ARGENTEUIL, TERREBONNE, L’ASSOMPTION, TWO

MOUNTAINS.

Summer—Yellow Transparent, Duchess.
APPLES Autumn—White Pigeon, Switzer, Gipsy Girl, Wealthy.
PPLES ..-veee222 4 Winter—Golden Russet, Scotts Winter, Fameuse, La Rue,
Arabka.

PEARS ..... ...... DBessemianka, Gakovka.

Foreign—Shropshire Damson, Glass Seedling,

Proys...... ... { American—De Soto, Wolf, Wyant,

CHERRIES........ Early Morello, Montmorency, Wragg, Orel 25,

White—Lady, Winchell, Duchess.
GRAPES . .euveenn. Red—Lindley, Vergennes, Delaware.
Black—Moore’s Early, Peabody, Aminia, Gibb,

White—Golden Queen,
RASPBERRIES.... { Red—Hansel, Marlboro, Cuthbert.
Black—Ohio, Hilborn.

BLACKBERRIES.. Agawam, Snyder.
GooseserriEs.. Houghton, Pearl, Industry.

White—White Grape,
CURRANTS ....... Red—Victoria, Versaillaise, Red Grape,
Black—Lee's Prolifie.

STRAWBERRIES. Bubach, Sharpless, Warfield.
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DISTRICT No. 10.—VAUDREUIL, SOULANGES, ISLAND OF MONTREAL,
- LAVAL, JACQUES CARTIER, HOCHELAGA, LAPRAIRIE.

( Summer—Yellow transparent, Red Astrachan, Duchess.
| Autumn—St. Lawrence, Golden White, Alexander Brockville

APPLES ..c.cunee Beauty.
Winter—Wealthy, McIntosh Red, Ben Davis, Golden Russet,
L Winter, St. Lawrence.
PEARS ............ Flemish Beauty, Beurré d’Anjou, Kurskaya.

{ Foreign—Quackenboss, Seedling Blue of Montreal.,
PLUMS coeeeve 1 American—De Soto, Wolf, Wyant, Weuver.

English Red, (Ey. Richmond) Montmorency, Wragg, Griotte

CHERRIES .. { Impena N
White—Lady Winchell, Moore's Diamond,

GRAPES . . Red—Delaware, Lmdley Vergennes, Salem.
Black—Moore’s Early, Worden, Aminia, Peabody, Gibb.
White—Golden Queen,

RaspBERRIES.... { Red—Hornet, Heebner, Marlboro’, Cuthberf.

, Black—Hllborn Older.

BackBERRIES... Agawam, Ancient Briton.
Foreign—Whitesmith, Industry, Rifleman.

GOOSEBERRIES . {Amerlcan—Pearl Houghton. Smith’s Improved.

White—White Grape.
CURRANTS . .....4 Red—Vietoria, Versaillaise, Moore’s Ruby.
lBlack—Black Champion.

STRAWBERRIES., Bubach, Warfield, Beder Wood, Parker Earle, Manchester.

DISTRICT No. 11.—JOLIETTE, BERTHIER, MASKINONGE, ST. MAURICE,

Summer—Yellow Transparent, Duchess,
Autumn—Autamn Strawberry White Pigeon, Golden W hite.
Winter—Wealthy, Golden Russet, Pewaukee, Arabka.

Pragrs......c.l Bessemianka, Gakovka.
_{ Foreign—Seedling Blue, Quackenboss, Blue Orleans.

APPLES.

PLUMS American—De Soto, Rollmgston
CHERRIES ........ Montmorency, Orel 25, Wragg, Bessarabian.
White—Lady, Winchell.
GRAPES ..0cuvven. Red—Moyer, Delaware.
Black—Early Victor, Moore’s Early, Worden.
RasppERRIES.... { Red—Hansel, Heebner, Cuthbert,

{ White—Caroline,

Black—Hitborn, Ohio.
»BLACKBERRIES.. Agawam, Ancient Briton.

Foreign—Industry, Whitesmith,
American—Houghton, Pearl.

White—White Grape,
CURRANTS ...o... Red—Victoria, Red grape.
Black—Black Champlon or Naples.

STRAWBERRIES.. Crescent, Capt. Jack, Bubach, Parker Earle.

G0 OSEBERRIES. ., {
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DISTRICT No. 12—CHAMPLAIN, PORTNEUF, QUEBEC, MONTMORENCY,

CHARLEVOIX,
Summer—Tetofsky, Red Astrachan,
APPLES +.cenveeee Autumn—Duchess, White Pigeon, Livland Raspberry.
Winter—Golden Russet, Wealthy, Canada Baldwin, Longfield,
PEARS ...coovveee Bessemianka, Kurskaya,
PrLuxs Foreign—Blue Orleans, Damson, Quackenboss,
"""""" American—Rollingston, Wyant.
CHERR;ES ........ Montmorency, Bessarabian, Orel 25, Minnesota Ostheim.
Black—Florence, Early Victor, Hartford, Gibb.
GRAPES.......... {Re d—Moyer. ! ! ’

White—Golden Queen.
RaspBERRIES.... { Red—Hansel, Heebner, Cuthbert.
Black—Hilborn, Ohio.

BrackBERRIES.. Agawam, Ancient Briton,

Foreign—Riflemau, Industry.

GOOSEBERRIES.. {American—I{oughton, Pearl.

White—White grape.
CTRRANTS ....... { Red—Red grape, Victoria, Versaillaise.
Black—Black Naples.

StrawBEerRrIES. Crescent, Sharpless, Bubach, Capt. Jack.

DISTRICT No. 13.—CHICOUTIMI, SAGUENAY.

APPLES.......... Autumn—Duchess, Summer Arabka, White Pigeon.

Winter—Antonovka, Ostrekoff, Longfield, Hibernal.

PEARs............. Bessemianka, Gakovka.

{Summer—Tetofsky, Whitney No. 20,

PLoMS ...v........ De Soto, Rollingston, Wyant,
CHERRIES........ Vladimir, Bessarabian, Riga 18.
GRAPES.. ..cv.u.- Black—Florence, Gibb. *

‘ ( White—Golden Queen or Caroline.
Red—Hansel, Turner, Marlboro'.
Black—Mammoth Cluster, Hilborn,

BLAckBERRIES.. Snyder, Ancient Briton.

RASPBERRIES....

GoosEBERRIES.. American—Houghton, Pearl, Downing.

- White—White Datch.
CURRANTS... .... { Red—Red Datch, Victoria, Prince Albert.
Black—Black Naples.

STRAWBERRIES. White Alpine, Manchester, Crescent, Capt. Jack.
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YIELD OF VINES PLANTED 3 x4 FEET APART AND TRAINED
» TO POSTS.

At the time of planting the vines which now make up the vineyard it was
thought advisable to make a comparative test of the single stake method, or what is
commonly known in France or Germany as the renewal system. For this purpose
325 vines were set out three by four feet apart. Twenty-five plants each of the Early
Victor, Brighton, Champion, Merrimack, Wilder, Niagara and Bacchns were set
out, and fifty each of Delaware, Concord and Clinton. Each vine was provided with
a four and a half foot stake for the support of the three canes, which were allowed
to every vine. As far as practicable these canes were renewed every year by young
ghoots preserved for the purpose from wood of the previous year. It was not always
possible to do this but in most instances the plan was earried out. By this system
the wood falls into two classes, viz. :—the fruit bearing wood produced last year,
and the young canes of this year's growth, which are designed to replace the first set
out and become fruit producers next year. :

It will be seen by the following tabular statement of returns for the last three
seasons, that the pole system is not adapted to the conditions that prevail in the
greater portions of Canada, where the most complete utilization of all the available
summer heat is a prime requisite to the successful cultivation of the grape.

YIELD OF VINES TRAINED TO STAKES AS AGAINST THE SAME VARIETIES
ON TRELLISES.

] <
: 3E
g ok
= Date Date : o
. Variet v How ; ¢ Total Average Yield oo
y. ear. : o o - -
< Trained. |cg1ouring. Gathering Yield. |per Vine.| per Acre. %0.5
5 Sk
z <~
Lbs. |Lbs. Ozs.[Lbs Ozs.| Lbs.
‘Bacchus.......[ 1891 {Stakes...... Sept. 20..'0ct. 8., 143 11 2495 10
20 do ...... 1892 1 do ..... do 10..} do 10.. 27 1 5 4,764 6 3,251
do ...... 1893 | do ...... do 8..ldo 15,. 14} 0 11 2,495 10
do 1391 Trellis.. .... do 22,.ido 5.. 13 0 8 272 0
3 do ... . |18921] do .. ... do T do 7.. 63 21 0| 11,424 0 6,346
do ......| 1893 | do ...... do 9..| do 11.. 403 13 8 7,344 0
Brighton ..... 1891 Stakes...... do 11..1do 10.. 52 2 6 8,621 4
22 o ..... 1892 | do ...... do 18..] do 12.. 30 1 6 4,991 4 4,915
do venr-] 1893 ) do ... . |do 14 .| do 18.. 7 0 5 1,134 6
do veer.| 1891 |Trellis.... .. do 12..|do 6.. 25 8 5 4,522 0
3 do ..... 1802 | do ..... do 10..{ do 6.. 22 7 5 3,978 0 + 3,921
do ..... 1893 ( do ...... do 8.l do 10.. 18 6 0 3,264 0
Champion.....| 1801 |Stakes...... do  4..[Sept. 18.. 4 0 3 630 10
22 do ...... 1892 | do .... .[do 27..] do 5.. 77 3 8 | 12,705 0 9,982
do .....{18931( do ..... do 26..[ do 28. 100 4 9 16,561 14
do ...... 1891 | Trellis... ..f.....ooboccooo e oo | e
3 do ...... 1892 [ do ..... Aug. 27..[Sept. 9., 42 14 0] 7616 O]+ 11,968
do .. ...[1803] do ..... do 20..[do 1.. 90 30 0| 16,320 1
Clinton., ....| 1891 Stakes.... .{Sept. 8..|1Oct. 1.. 25% Q 83 1,928 7
48{ do ...... 1892 1 do .... | do 13..]do 14.. 73 1 8 5,558 7 3,289
do ...... 1893 | do ...... do 12..[do 18.. 32 0 1 2,382 3
do ... 1801 Trellis......[do 8..ido 5.. 338 | 1° 51 6264 o
3{ do .....1182  do ...... do 7..{do 10., 33 11 0 6094 O} 6,488
do ... 1893 | do ...... do 6. do 11.. 30 L 18 1] 7106 o)
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YIELD OF VINES TRAINED TO STAKES, &c.— Concluded.

e
. 2
g b b RE
R ate ate s ‘D
> Variety. |Year. How of of Total | Average Yield o8
- Traiued. Colouring.| Gathering Yield. |per Vine. | per Acre. %C_E
¥ oy
4 -
Lbs. |Lbs. Ozs.{Lbs. Ozs.| Lbs.
Conzord ...... 1891 Stakes...... Sept. 8..{0ct. 5.. 201 4 3 15200 10
48 do .... .| 1892 do ..... do 3..{do 10.. 196 4 11 14,746 14} } 11,041
do .....]1893| do ...... do 14../do 18.. 42 0 14 3,176 4
+
do ......| 1891 |Trellis.... .. do 20..[do 5.. 254 8 8] 4624 0 ;
3 do ......}1892| do ......[do 7..{do 6.. 30 0 0 5,440 0 6,494
do .... 1893 | do .. ... do 12..jdo 11.. 52 17 5 9,418 0
Delaware. ... | 1891 |Stakes...... do 4..|do 1., 74 1 10| 5898 12
45 do ...... 1892 1 do ...... do 7...do 10.. 8 1 15} 7,033 2/} 4,650
do  ...... 1893 | do .. ...]do 8..]do 16.. 13 0 43 1,020 15
do ...... 1891 |Trellis.... .. do 5..jdo 1.. 21 7 0] 388 0
3 do ......018921{ do ...... Aug. 30..| do 4.. 18% 6 2 3,332 0 7,684
do ...... 1893 | do .. ... do 28..|do 7.. 8 | 29 4] 13912 o
Early Victor..} 1891 [Stakes...... Sept. 4..1Sept. 22. 32 1 6] 4991 4
23 do ..] 1892 | do ...... Aug. 30..| do 25.. 54 2 5 8 394 6 3,974
do {18931 do ... .jdo 28..[do 28.. 30 1 4| 4537 8
do ..| 1801 4..|do 21. b 1 13 657 14
3 do .. 1892 7../do 26.. 204 6 14 3.808 22 4,258
do .. 1893 28..| do 26.. 45 15 0 8,310 0
Alerrimack ...} 1891 . 4..0ct. 1 75 3 612251 4,
22 do ....| 1892 7..]do 8 63 2 1410436 4 8,621
do we..| 1893 12..| do 10 19 0 14 3,176 4
do ....| 1891 4., do 1 21% 7 3 3,910 0‘
3 do c.-.| 1892 3 do 6. 30 10 0 5,440 0+ 7,630
do een.| 1893 [ do . ....}Aug. 28..] do 11, 75 25 0| 13,600 Oi
Niagara..... 1891 Stakes......|.. ....... do 1.. 114 0 9 2,041 14
20 do ...... 1892 | do ......|Sept 7.. do 10.. 44 2 3| 7940 10/: 4,38
do ......[1883 | do .... .J........ Jdo 15.. 17 0 14| 3,176 4i :
do .... .] 1891 Trellis.... ..!Sept. 15..] do 15.. 314 10 8 5,712 0
3 do ...... 1892 { do ......[ do 10. [ do 6.. 36 12 0 6,528 0.} 8,432
do ...... 1393 | do ......}] do 9../do 10.. 72 24 0| 13,006 0
Wilder...... 1891 ‘Stakes...... do 8..] do 1.. 773 3 8| 12,705 0“
29 do ...... 1892 do ...... do 8..Did not - 23
mature. o
do . .....[ 1893 do ...... do 14..{0ct. 10.. 113 0 9, 2041 14
do ....... 1891 {Trellis.... .. do 14..) do 1.. 16% 5 8 2,992 0!
3 do ....... 1892 f do ...... do 10..| do 4., 15 5 1 2,754 01} 5,451
do ...... 18493 do ....|do 6..1 do 7.. it 19 8 1 10,60 0

When we consider that by the single stake plan over 3,000 vines are planted on
each acre, a glance at the comparative returns shows that they do not justify the
greater amount of labour involved in growing them under this system.

EFFECT ofF SUMMER PRUNING OF VINES TRAINED oN THE RENEWAL oF FRENCH SYSTEM.

The following table shows very conclusively the benefits of summer pruning
when applied to the stake or renewal system. Those unpruned were allowed to grow
unrestrained after being tied to the stakes in the spring. They soon formed a dense

o
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canopy of foliage over each stake, and set little frnit which ripened very unevenly,
The amount of fruit set in the case of varieties like Brighton, which are in the mat-
ter of fertilization, dependant in a measure upon pollen from other varieties, was
very small, owing no doubt to the leafy covering snrrounding the blossoms, It will
be noticed that while the yields of both pruned and unpruned vines are in a decreas-
ing ratio, for in 1892 and 1893 this feature is much more prominent in the case of
the unpruned vines.

YieLp-of Pruned and Unpruned Grape Vines.

Nu:)::fxber Variety. Trained to Stakes. 18§2. 1833' a?:rggie;:r
vines, Yield. Yield. vine.
, Lbs. ozs. | Lbs. ozs. | Pounds.
3 (Bacchus ...ccoeiiiiiinonn.. Unpruned............... 4 8 1 [ 91
3 £ Ceveaiene e Pruned................. 3 15 2 1 1-00
3 Bughton....... .. ...cv..... Unpruned.............. 7 4 none. 1-83
3 e e Pruned ... ......... ... 4 2 0 15 ‘84
2  [Champion......cccvens venn.. Unpruned...... . ...... 3 4 7 4 262
3 i e Pruned............... . 10 8 13 1 604
3 |(Clinton ...covovvivevnnennnn. Unpruned ............ 4 8 2 0 1-08
3 e e Pruned....... .......... 4 9 1 15 1-08
3 Concord...... . ...eee..... Unpruned.............. 5 12 0 12 1-08
3 i i Pruned .......coonvnni. 12 3 2 10 2-46
8 Delaware .....co.iiiivennn... Unpruned..... ......... 5 0 o 12 ‘91
3 PP T Pruned ................. 5 13 0 12 1-09
3  |Early Victor................. Unpruned ......... . .. 3 8 0 8 -81
3 e Pruned................ 6 15 3 12 1-78
3  Merrimack .o.iiiiiiiaiall, Unpruned..... ...... ... 9, 4 2 0 1-87
3 e e Pruned................. 8 10 2 10 1-87
3 [Niagara.......... .o.0ve -.l. Unpruned.., 8 8 0 8 1-25
3 e Pruned...... .......... 6 9 2 10 153

EXPERIMENTS IN FALL AND SPRING TRANSPLANTING.

Opinions vary much with regard to the relative success and advantage of trans-
planting trees in the fall or in the spring. Some advocate fall planting, while '
others favour setting in spring. The effect of transplanting apple trees in the autumn
in this locality has already beeu recorded in the report of the Horticulturist for the
year 1888 p. 78.

In this connection Mr. Hilborn says: “216 apple trees were transplanted from
the nursery rows in the autumn of 1887, to an orchard, with a view of testing the
relative merits of fall and spring planting.”

-
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“When the snow disappeared in spring it was found that nearly all these
autumn planted trees were more or less injured, many of them killed to the snow
line, The fact that such varieties as Duchess of Oldenburg, Tetofsky and Fameuse,
—ofwhich there are healthy bearing trees growing unharmed within a short distance
of the farm—suffered equally with the tender sorts, showed clearly that these failures
were due to the unfavourable season for planting, rather than the lack of hardiness of
some of the sorts tested.”

In this instance it is reasonable to suppose that tke injury would not have been
so severe but for the unusually cold weather of the previous winter ; it is right to con-
clude, however, that fall planting of fruit trees cannot be safely practised in this
locality and in other places with similar climatic conditions. :

With the object in securing data on the same subject, with regard to forest
trees, the following experiment was carried out., Thirty trees each of Green Ash
(Fraxinus viridis), Black Walnut (Juglans nigra), Red Oak (Quercus rubra) and
European Mountain Ash (Pyrus aucuparia), were selected in the antumn of 1892,
These had for three years been in nursery rows under good cultivation and were
thrifty trees eight to ten feet high. Each variety was separated into three lots of
ten trees each; the first assortment being planted without pruning; the second
having three-quarters of the last season’s growth removed, while the tops of the trees
in the third lot were cut back to the main stems. They were then carefully set in
rows four feet apart, and three feet apart in the row. .

In the spring of 1893, on the approach of the planting season, a duplicate col-
lection of the same varieties was made and treated in a manner similar to those
which had been set out the fall previous.

The following tabular data gives the results in detail :—

© 8¢c—8




SHOWING the Average growth and condition of the same Varieties of Forest Trecs planted in the Fall and in the Spring,

. When Number Number Average s
Variety. Transplanted. How Pruned. Transplanted. | Growing. Growth. ‘Condmon. Remarks.
Inches.
Green Ash................ Fall.......... Not pruned.. P 10 10 8 Healthy e
do heeierineaaes Spring........ do ... ...l 10 10 % | do ......
do  ...iiieian all .. ...... Branches cut back ...... 10 10 19 do ...... Some dead points.
[« Spring.. do ... 10 10 18 do
do  L.iieieeeenn Tall..... ... {Cut back to main stetn 10 10 18 do . Some dead wood.
do .....eeeeen ver..|Spring........ do 10 10 16 do ..... Not as strong as last,
Black Walnut ..... ...... Fall. .. .,....|Not pruned..... ....... 10 10 4 Injured. Killed back 6 to 12 inches.
do .|Spring.. ..... do ...l 10 10 4% |Health ..|Few dead points.
do N Fall. ........|Branches cut back ..... 10 10 9 Injured....... Killed back 3 to 6 inches ; sunscalded.
do vee i eee. .|Spring....... do ... 10 10 8 Fair ..........|Some dead points.
do . JFall.oooo., o .|Cut back to main stem. . 10 10 10 Injured....... Badly killed back.
do aaieiieen s Spring........ do 10 10 12 Healthy...... No dead points.
Red Oak . cees JFall...... «...|Not pruned............. 10 8 b Injured... .. [Sunscalded.
do PN Spring........ do ... 1. 10 10 52 Healthy......|Even growth,
do ie veenievee-nes-|Fallllo L, .». |Branches cut back ...... 10 10 5 Injured.......Weak tufty growth.
do Cerreiaennaes ...Sprmg........ do 10 9 4 Weak........ do
do everenaas voos |Fall,. ..."|Cut back to main stem. . 10 10 12 Injured.... . |Dead points 8 to 6 inches.
s T Sprmg N do . 10 10 10 wesare..|Growth uneven.
European Mountain Ash..|Fall..... vee. |Not pruned............. 10 7 8 Killed back and sunscaided.
o o .. Sprmg PPN do Lieeiieieenn- 10 10 8 Even growth,
do do all Main branches cut back. 10 10 10 Sunscalded.
do do . do 10 10 10 Even growth.
do do . .|Cut back to main stem. . 10 8 15 Uneven growth.
do . do . do .. 10 10 15 ..|Even growth.

244
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Some of the effects not clearly shown in the table were the much greater
amount of dead wood, the 'more frequency of the sun scalds, and the uunevenness of
the growth of the fall planted trees, as compared to those set out in the spring.

These results are more marked in the case of the tendorer varieties and those most
difficult to transplant, such as Black Walnut, Red Oak and Mountain Ash. In
the case of Green Ash, which is very hardy, and one of thoe easiest trees to trans-
plant, slightly greater growth was made by those transplanted in the spring; other-
wise there was no difference between the two sets. On the whole it is safe to con-
clude that in the case of trees which do not transplant easily and which are not
strictly hardy, spring planting is attended with better results fhan autumn
planting. . .

PRUNING OAKS IN MID-SUMMER.

The following experiment was suggested incidentally in connection with the too
severe sammer pruning of a number of oaks standing in nursery rows, These had
been trimmed higher than desired, and iu order to learn if it was possible to form
a new head the same season, they were cut back in July with the results delineated
below :—

A. THREE TREES CUT BACK TO ONE YEAR 0LD W00D.—These made a feeble start the
sameo year, and produced a growth of 2 few inches which was winter killed.

Their condition in the fall of 1893, was as follows : —

No. 1.—Dead.

No. 2.—To the ground.

No. 3.—Sprouting feebly at two feet from the ground.

B. THREE TREES CUT BACK TO TWO YEAR oLD W00D,—No. 1, grew six inches the
same season and eighteen inches the following summer. Fairly healthy but slightly
sun scalded.

No. 2 and 3 made a slight growth the same summer, and a growth of fourteen
to sixteen inches in 1893. Numerous dead points on all three,

C. THREE TREES CUT BACK TO THREE YEAR OLD WooD.—Each made a growth of
from six to twelve inches the same season. During 1833 a growth of fifteen to
twenty inches was made of well ripened wood. All fairly vigorous and healthy.
Dead points not prominent.

D. THREE TREES CUT BACK TO FOUR YEAR OLD Wo0D.—No. 1, made a growth of
ten inches which was slightly killed back Lhe first year ; 1893 a strong growth was
made, but the tree was ill-shapen and spreading.

No. 2, made a weak growth which was mostly killed back the following winter,

No. 3, was killed to the ground last winter, :

We can readily gather from the above that trees, however hardy and vigorous
should not be heavily pruned daring the season of aclive growth, and also that in
the case of Red Oak, adventitious buds (by whose agency foliage is renewed) are
most easily developed on three year old branches; so that if severe pruning is
necessary during sammer, it is best to cut back at once to this point.

PROPAGATION OF ORNAMENTAL SHRUBS AND CONIFERS.

The ease with which many of our most valued ornamental shrubs may be pro-
pagated is not generally understood and appreciated. The methods employed in
multiplying such fraits as grapes, currants and gooseberries, which may or should
be classed among the necessities of life, are universally understood, and there is little
excuse for any one—no matter how small the number of plants he starts with—if he
does not increase the namber sufficiently to meet the home demand.

With ornamental shrubs 8 more general knowledge of simple methods of pro-
ﬁa.ga.tion by the farmer, would give an increased interest and would redound to the

enefit of the planter as well as the nurseryman.

3e—8%
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The following methods have been employed bere in multiplying varieties desired
for lawn or decoration on this and the Branch Farms :-

1. PROPAGATING FROM CUTTINGS OF THE RIPENED wooD.—This method is attended
with such slight inconvenience and difficulty as to render it practicable to every
one having a small area of cultivated ground available,

In October, select 2 warm and well drained situation, stretch a garden line and
open a trench eight or ten inches deep and the width of a spade. It will be an advan-
tage to have one side of the trench slanting instead of perpendicular, against which to
lay the cuttings. The soil at the bottom of the trench should be mellowedby digging.

Cuttings of the ripened wood of the current year’s growth ave then made by cut-
ting it into nide inch lengths, These are stuck in the soil on the slanting side of the
trench at regular distances of six inches apart. The earth is then filled in and care-
fully packed about the cuttings till level with the surface, leaving only the npperbud
of each cutting in sight. They may remain in this condition till freezing weather,
when the rows should be covered with a mulch of leaves or coarse manure.

The mulch should be removed the following spring and the cuttings be given
good cultivation, At the end of the season a large proportion of the varieties men-
tioned below, will have become well rooted and have made a considerable growth;
bein%‘large enough in some instances to transplant to the lawn or border.

he following classes of flowering shrubs are easily propagated in this way :—

Honeysuckle (Lonicera) erect and trailing.

Spirea including bridal wreath, and nine bark.

Barberry (Berberis) also easily grown from seed.

Siberian Pea tree (Caragana) beautiful in spring.

Weigelia (Diervilla) Spring and summer flowering shrubs,

Japan Rose (Rosa Rugosa) summer blooming,

Tamarisk (Tamarix) Foliage beautiful,

Snowball ( Viburnum opulus) grows most readily from layers.

Cytisus, closely allied to the laburnums,

Shrubby Five-finger (Potentilla) summer flowering.

Sea Buck-thorn (Hippophae rhamnoides). .

Siberian dog wood (Cornus Siberica) propagates best by layering,

Syringa (Philadelphus) the common mock orange.

Deutzia (Deutzia) White flowers in early spring.

Carolina Allspice (Calycanthus Floridus) Spring flowering.

Smoke tree (Rhus cotinus) Autumn flowering.

Soathern wood (Artemisia). J

This list includes a large proportion of the most desirable plants of deciduous
habit suitable for lawn decoration in this vicinity _

2. PROPAGATING FROM GREEN W00oD.—By this method cuttings are taken early
in August from the unripened tips of the current year’s growth. They should be
four to six inches in length and be prepared by removing all the leaves except
three or four of those last developed. They are then planted three inches deep in
rows in a frame supplied with soil of equal parts of sand and loam. The frame is
then covered with hot-bed sash, which is carefully shaded till the plants become
rooted. The cuttings should be carefully watered and aired during this period.

On the approach of winter the rooted plants may be either taken up and stored
in a cold cellar or be protected with a mulch in the g‘ama. ’

- Nearly all the plants mentioned in the preceding list may be propagated in this
way, but it is specially useful for striking plants of the beautigxl arge flowered
Hydrangea (H. Paniculata grandifiora) which can be multiplied in this manner
with a8 much ease as the geranium.

PRoPAGATING RETINOSPORAS AND THUJAS BY CUTTINGS.

There is no class of evergreen plants so useful for house culture in winter as
potted plants, or for lawn decoration, as the various species belonging to the genus
fletinospora, commonly called Japan Cypress, and to those may be added numerous
torms of dwarf cedar (7huja). Itis a matter of regret that florists do not grow them
more frequently as potted plants, when they may be rooted 8o easily.
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The following method has been adopted here with excellent results:—

The cuttings are made in October by selecting side shoots, which are separated
from the stem with the ‘“heel” attached. A heel cutting is one provided with the
thickened knot or joint found at the base of each branch. The lower branchlets are
trimmed off and the cuttings inserted in boxes of sandy soil, which are kept in a
cool part of the green-house, where the temperature does nol exceed 50 degrees.
The soil should be kept uniformly moist. In February they will have calloused,
which is the preparatory stage of rooting. They should then be given more heat,
when they will root freely and will be ready for setting in nursery rows or potting
by the time spring opens.

During the winter of 1891 twenty varieties of Thuja were propagated in this
way, over 40 per cent of the cuttings of each kind rooting. With Retinosporas the
returns are much better.

EXPERIMENTS IN PROPAGATING CHERRIES.
RooT GRAFTING.

A comparative test was made in 1892 with the object of showing the relative
success which might be looked for, in grafting Morello cherries upon the common
commercial stocks,

The work of root grafting was performed according to the method outlined
in Bulletin No. 17, reasonable precautions being taken to sccure a good stand. The
grafts were set in nursery rows early in May, 1892, and given clean cultivation. The
resulls are given below:— |

. No. No. which
Variety. Stock. Grafted. grew. Per cent

Orel 23 .. .. eiieriier v b iiininieees .{Mazzard - 50 13 26
Orel 23 ... ... iiin e tiiieit vrereaeananns Mahaleb . .. ... ........ 41 None.

Lutovka ... .on ciiiiiiiiiie e e Mazzard ..... ......... 50 19 33
Lutovka ...veeie iiiii i e Mabaleb ...... (... ... 50 8 16
Bessarabiam...... ... .. ...oiiiiiiiieat, Mazzard ......... ..... 50 14 28
Bessarabian........ ...cooi0 L aiiiiiae Mahaleb ........... .. 50 None.

Viadimir.. ... ... cier ciiiiiiiiiiiiee e 50 3 6
Vladimir whif graft 25 6 T 24
Spate Amarelle ..... . 50 2 4
Shadow Amarelle 60 5 10

The above results are so poor as to render impossible the profitable propagation
of cherries by these methods. It is true, however, that they may be much below the
returns of professional propagators. Mazzard makes much the best showing. Suc-
cess varies from year to year, according to the season, the care of the graft exer-
cised in carrying out the details connected with the operation of grafting. Much
also depends upon the condition of the soil and weather at the time of setting out
the grafts. On the whole it is safer for the amateur to crown graft in the spring
upon stocks planted the year previous, '

The following results have been obtsined in propagating cherries by crown
grafting. -

- Variety Stock. Gri\f(t)'ed. G.’i&m Per cent
Mahaleb ............. 1 100 92 02
1 de ol 100 88 83
do 100 95 9%
do 19 16 84
do Ceei e s 62 35 56
do  ...iiiieien.. 68 42 61
do LU 15 12 80
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Biep Cuerry Stocks (Prunus Pennsylvanica.)
/

This native cherry has much to commend it as a propagating stock, but also
possesses a few serious defects.

It is hardy and easily grown fromseed. On the other hand, its growingseason
is so extended, and growth 8o rapid and succulent during that period, that it is often
difficult to hit upon the most favourable time for budding. Several hundred were
budded late in August of 1892, but with poor success, owing to the large amount of
sap in the stocks at the time of budding, which prevented the immediate union of the
buds. Growth continued till arrested by frost late in September. In order to pre-
vent the stocks from being girdled by the fibre used in tying, it was necessary to
loosen and re-tie, twice after the buds were inserted.

This year the stocks were not budded until the first week in September, and
less difficulty from over-growth was experienced, and better results are looked for.

VEGETABLES.
ExpERIMENTS WITH CAULIFLOWERS,

A varietal test of canlifiowers was carried on this season. Twenty plants each
of twenty-eight varieties were set outon 3rd June, The seed from which these were
grown was sown in hot bed 4th April, and pricked into a cold frame, 28th April.
The ground was prepared by deep fall ploughing and dressing with barnyard maoure
at the rate of 75 tons to the acre. The plants were set in rows, three by two
feet apart and cultivated with a Planet jr. horse cultivator. As the heads matured
they were weighed and the weights recorded with dates of cutting. The results are
embodied in the subjoined table. Some of the late varioties were injured by root
maggots which were not detected soon enough to be successfully treated with
hellebore. The season on the whole was favourable for the development of firm erisp
heads of good size,

CAULIFLOWERS.
& 5 T3

E g A E 22| 3 +

Variety. Seedsman., gg g‘ g L"s " 2 ;E 2 g}jﬁn

B 5 | 25 | 25 || E iz

A = =} A [ = <

Lbs. | Lbs. ozs.
Autumn Giant. ... .. e Thorburn . .| 61" {June 3.{Sept. 30..[Oct. 30..] 85- 563 3 6
Early Asiatic............... j{Landreth...| 79 [do 3.]Aug. 13../do 20..| 85 63 3 1n
Early Boston. .... ..........[Faxon. .. 78 { do 5./July 20..{Sept. 9..| 60" 34 2 13
¥arliest Dwarf Erfurt. ... ..[March. .... . 79° | do 5.1do 47..}do 19..] 70" 543 3 14
Early Dwarf Erfurt..... .... Thorburn . .| 91  do 3.[do 29../do 19..] 85° 433 2 9
Early Perfection... ., e March.....| 57" [do 5./do 17../do 6..[94°4| 41 2 6
Early Long Island Beauty....; do ...... 93" | do b5.|Aug. 8..1do 6..] 80" 38% 2 ¢
Early Paris. ... ............ Thorburn,. .| 79° {do 3.{do 5../do 6..|65 | 19} 1 8
Early Snowball.............. March. ....] 8 {do 3.|July 18..|do 19..] 86'6) 443 3 7
Farly Walcheren.. .. ....... Thorburn . .| 74° | do 3.|Sept. 19..|Oct. 20..{ 80" 42 2 10
Extra Early Dwarf Erfurt.... do ...{ 29'|do 3.lAug. b5..[Sept. 19..] 85- 41 2 6
Fxtra Early Whitehead..... Steele..... |...... do 5.|July 17..|Ang. 20..l 70* 18 1 4

N
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CAULIFLOWERS.—Con.

AEREEEREIE
Variety. Seedsman. E-E % E . é E)-; § gfé
S| F | s2 | sf |BE| 3| &2
M & & &% &7 &8 <

Lbe.| Lbs
Giant Purple early.. .... ....|Childs...... 94" June 3.[Sept. 6..[Oct. 28..[ 60" 763 5 7
Giant Purple late.. .......... do . 9% |do 8./do 6.ldo 20..[35 |6 | 9 o
Giant White Pearl.... ... ..[Pearce......| 82 |do 3.[July 26..[Sept. 11..]85 | 68 | 4 ©
Gilt Edge Snowhall.......... Thorburn . .| 86° [do 3.1 do 29..] do 19 .]100 50} 2 8
Half Early Dwarf French.... do ...} 92°[do 3.{do 29..1do 6..| 80" 22} 1 6
Imperial Novelty........ ...{Landreth. ..| 45 {do 3.]do 17..|Oct. 20..|83'8| 14} 1 12
Italian Taranto.............- Thorburn ..} 58° |do 3.|Oct. 2..}1do 20..{ 35" 32 4 9
Landreth’slst............... Landreth. ..| 67 | do 3.{July 26..[Sept. 11..{ 42°8| 12 2 0
Large Algiers.. .... [ Thorburn ..l 72° [ do 3.iSept. 6..| do 28..| 70" 44} 3 2
Large Early London ..... .... ~do ...} 70" |do 3.{Aug. 14..i0ct. 20.. 9% 463 2 7
Large Early Dwarf Erfurt. .. do ...] B8 jdo 3.(July 17..]do 2..192'3| 27}|. 2 4
Le Normand Short Stem. .... do ... 77°|do 3.lAug. 8..|Aug. 23..] 70 16 ) ]
Non Pariel.. ....cucuenne... do ...| 76° |do 3.)do 20..|%pt. 6..|45 7 0 12
Snowball. ......cocvivnnnanns March.. .| 92° |do b5.]do 2..{do 6..] 8 41} 2 6
Stadtholder. .......ce0uvuuee Thorburn...{ 60 {do 3./Sept. 6..[0ct. 4..| 45" 343 3 13
Veitch’s Autumn Giant...... Steele Bros..| 85° |do 5.|do 6..[ do 20..| 15° 93 3 4

Results :

Gilt-edge Snow-ball (Thorburn) gave the highest number of matured heads,
averagiug 24 1bs, each. This was the most satisfactory early sort.

Giant White Pearl (Pearce). A medium early variety of good size, headed evenly
and yielded 85 per cent of solid heads, with an average weight of 4 1bs. each.

EarLY SxowBALL (March), This from American grown seed proved one of the
best early kinds. Its maturing season covered two months, begiuning July 18th,
which would be an advautage to the amateur, but a drawback to the market
gardener; 86 per cent matured with an average weight of 3} pounds per head.

American grown seed gave very satisfactory returns with regard to vitality.

Among the late varieties, Large Algiers, Autumn Giant and Giant Purple Early
were the most satisfactory.

TREES, CUTTINGS, SEEDS, AND SCIONS DISTRIBUTED.

In order to assist the Quebec Government in furthering the very useful line
of experimental work in horticulture inaugurated last year—that of establishing trial
fruit stations in each county—the following varieties of apples were supplied by
the Central Farm :— \

Variety. No. of Trees. Season of Fruit.
Sweet Stripe....cceeees veereesiessmseraneniaans 50 Fall.
Bogdanoff ......... coese ven cessesenanneeeeee 2D Winter.
Charlamofl...c.cueeee covirciereesvensens oo T8 Summer.
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Variety. No. of Trees.  Season of Fruit
Cross, 15 M..vees senreeviireriniiiieervnesncses 10 Early winter,
Flat Voronesh.....c.cccccevvnvviiimnncrennen. 40 Fall,

Gipsy Girl..ccciiivnens cveiniiinnii e 28 Early winter.
Arabka ..o e 40 Late winter,
Kara Synap ....cvvveiniiiniiecniiniinneee 15 Winter. '
Rosy Repka ooceivnneciines covneinecnnnes oo 100 Summer,
Simbirsk No. 4....cceviieeiiveriierciieneen. 25 Early winter.
Borovinka ..c.ooovv v veviiinieiineeneene - 100 Autumn, -
Cross, Dept....ccuve veeeens errerearenes veen B0 Winter.
Antonovka ...cvevvininies coveenenin cenienen. 60 Early winter.,
Orel, No. B.cevneniniiiiiiniineiis cenennen 100 Autamn,
Sklanka, Bog....... ..ccceeeerennes R, 75 Winter.
Voronesh Glass....ccceccovrivicininciivnnnes 50 Winter,

Good Peasant......cco.cceeerniineiiiee cenninn 75 Winter.
Early Sweet...... ccover vvivvineniiniicinenes 75 Summer.
OBIMOe.....euiiiiviiireinicirceien cerniee ooe B0 Winter.
Grandmother .....ceo civvervrneernncicrenaes 25 Autumn,
Simbirsk No L..eceeierns vomienieniiiiinennee 100 Early winter,

Through the Ontario Fruit Growers' Association, a number of new seedling
black currants have been sent out for trial to different parts of the province. In
addition to these, 100 Rosa rubrifolia (red-leaved rose), 75 Spirea rotundifolia (round-
leaved spir®a), were distributed through the same medium, together with 500 plants
each of Colorado blue spruce (Picea pungens), yellow pine (Pinus ponderosa), and
Douglas fir (Pseudotsuga Douglasii),

CHERRY ScIONS.

Inresponse to the offer of cherry scions for propagating purposes, of the varieties
described in Balletin No, 17, a large number o? applications were received. Many
of the applicants were labouring under the erroneous impression that trees instead
of scions, would be sent them, One hundred and twenty-eight packages were distri-
buted, covering every province in the Dominion, a large proportion going to the
Maritime Provinces. Very salisfactory reports have been received from many who
were successful in propagating them.

MANITOBA AND NORTH-WEsT TERRITORIES,

Another distribution of seeds and cuttings of hardy forest trees was made tothe
Western Provinces. The details are contained in the following table :—

. North-west
Packages of Plants, Cuttings, &c., Distributed, bt | Teriorie
ackages of Plants, Cu 8, &c., Distribu -
’ No. of Pack- No. of Pack-
agea. ages.
FOreBE rees o ovunvniie rtiiien i e e e aee s 449 381
Cuttings. ... .o i e e s 501 297
. 177 27
30 13
128 52
796 533
142 52
936 582
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The following varieties of Russian apples were used in making up the packages *

of fruits, in addition to plants of the leading varieties of currants:—

Antonovka, Karabovka,
Aport, 252, Ledenetz,
Arkad, Vor., Orel, No. 6,
Anisovka, Orel, 27,
Borovinka, Rosy Voronesh,
Blushed Calville, Repka Aport,
Cross, Vor., Red Streak,

Cinuamon, Vor,,
Cinnamon Piue,

Simbirsk, No. 1,
Simbirsk, No..2,

Gipsy Girl, Simbirsk, No. 3,
Golden Reinette, Simbirsk, No. 5,
Knievskoe, Vargul.- “
Kruder,

[y

EXPERIMENTS WITH TOBACCO.

Some preliminary experiments were undertaken in the cultivatiou of tobacco,
with a view of obtaining information with regard to the varieties best suited to the
climate of Eastern Ontario and the province of Quebec; and the most approved
methods of haudling the young plants previous to setting out.

Seed of thirty-one varieties was sown in a mild hotbed on April 24th, 1893, in
rows six inches apart. Germination took place very uniformly in ten days. On
May 30th, half the number of plants of each variety were transplanted, pricking
them out in a cold frame in rows eight inches apart and three inches apart in the
row. On June 6th they were transplanted to the field, which was a thoroughly
tilled piece of gravelly loam, that was cropped with beans the previous season,
ploughed in the antumn aud dressed in the spring with barn-yard manure at the rate
of 50 tons per acre.

The ground was cultivated sufficiently with a Planet Jr. horse cultivator to keep
down all weeds, and as long as the cultivator could pass between the rows without
injuring the plants, which were set three und a half feet apart each way. This
distance was found to be sufficient for the smaller and more upright varieties such as
“Canadian” and “Cannelle,” but did not afford enough space for large leaved
vigorous kinds like “ Conqueror” and “ Pennsylvania Seed Leaf.”

A striking difference was noted in the relative rapidity of growth of plants,
which had been transplanted iu hotbed, and those of the same variety set out from
the original seed be(f Those transplanted in hotbed were much stockier and
stronger, as might reasonably be expected, did not flag after setting in the field, and
lost no time in becoming established.

As the following tabular statement shows, very few plants had to be replaced of
those which were transplanted in hotbed. On the other hand, those which had not
been transplanted in the hotbed were much slower in takiug root and many more of
these had to be replaced, as indicated in the table.

The difference in the two sets was quite plainly visible for the greater part of
the summer, in fact till *“ topping " had taken place. :

It should be stated also tEat. in pricking out, the plants were taken in such a
manner as to thin regularly those remaining, in order to allow of even developmeut
and prevent a spindling and weakly growth,

Harvesting after the “single leaf method ” described in general notes which
follow on the cultivation of tobacco took place Sept. 15th,

The leaves were separated into two grades, according to soundness and size, and
the figures in the weight columns represent how much the leaves of each variety
weighed green, immediately after picking: The second column of weights represent
the amount which the same leaves weighed after drying previous to sorting and
tying in ““hands.” The estimated returns per acre show that tobacco, as far as
quantity is concerned, can be successfully grown in this and other localities having
like climates.

-




TOBACCO.

: é : ESTIMATED ESTIMATED
- WEIGHT, GREEN. ‘WEIGHT WEIgHT, DRY. WEIGHT
. 8 '§ Size | ‘S ; | PRR ACRE. PER ACRE.
Variety. Seedsman. g E 2 of Leaf. ” 2m:— % ?@ ” "y —_—
2 ,5 12 Grade. Grade. EE Groen, Grade. Grade. Dry.
Inches, | Lbe. ozs. | Lbs. ozs. Lbs. LBS. ozs. | Lbs. ozs. Lbs.

Brazilian American, transplanted........ Thorburn. .... .... 20 0 20x16 31 12 2 9 17 7,826 4 2% 1 4 1,107

do pot  do aeen | do aeeiiii.l. 20 | 4 [ ... 31 8| 5 4| 18 7411 | 4 4| o 13 1,014
Climax do ... ... do ........... 20 0 29%18 41 10 9 14 19 9,839 5 13 2 123 1,636 E
do not do P do .......... 20 6 {.... ..., | 29 14 12 4 156 10,035 2 13 2 2% 1,210 g
Canadian do ... Evans.............. 82 | 0 | 26x14 {120 0 | 4 o | 82 7,804 | 16 125| 6 T 1,004 &
do not do .. ..... 4O wereri 41 | 12 |..eeee & 0|2 o 4 7,791 8 1| 3 3 1,000 E
Canelle ‘ do o Foucher..... ...... 82 0 19 x12 64 4 20 0 75 4,070 10 143 2 8 648 E
do not  do ... 0 eeeer e 4| 30 [ 17 0| 10 o | 82 8,062 [ 2 93| o0 114 w7 O
Connecticut Seed Leaf  do  ........ Thorburn ..... ...} 20 1| ... 69 0 16 4 19 14,376 8 11} 0 134 | 1,826 E
do not do ... do ... ..... 20 4 | .o 63 0 13 12 20 13,930 6 9% 2 o |- 1,582 .E

do do ........ Foucher............ 82 3 33x15 [ 219 0 65 0 80 8,429 27 15 10 13} 1,725

Conqueror do ........ Thorbu;'n C s 20 1 29x17 32 4 13 12 ‘ 20 8,349 5 1} 2 6% 1,361

do not do ... ... do ... ... 20 6 [....- eed] 240 6 0 20 . B,44b 3 811 1 % 825

Hondurus . do ........ do ...l 20 2 29 %15 50 4 13 0 20 11,479 5 34 12 1,267

do n;)t do ... do R - 1 8 |l 88 10 eoel| 18 17,872 6 123 |.......... 1,169

He8tor s.viuinsiioe cnven ve einn ent J\Landreth...... .... 20 1 30x18 31 4 13 8 19 8,649 4 15% 2 33 1,379

Havana Partidas, transplanted...... .... Cdo L. 20 3 18x11 7 4 10' 18 2,142 1 6} 0 10} 214

Havana Vuelta Abajo....coveevenne o . do ...l 20 0 16x10 12 4 10 20 2,904 2 2 0 11} 516

Imported Havana, transplanted........ Thorburn, . .. ....| 20 2 21x14 24 0 8 0 20 4,900 2 2 o 8 | - 822

o ———————— - .




mp————

do not do veeannt do ..o 20 10 . o 10 4 2 0 11 4,042 1 73 0 7 634

Muscat de Perse... ................ .[Foucher......... .| 20 0 26 x13 23 6 8 10 20 5,808 3 64 1 86 867

Oronoka White Stem, transplanted. .... |Thorburn........... 20 0 29 x 14 16 12 8 4 20 4,637 5 23 1 5§ 1,185

do Yellow do do l - 20 0 32x 156 41 8 9 10 20 9,347 5 8} 2 2 1,386

do do not do do ... 20 10 |..... . 63 10 |... ...... 17 13,448 4 14} ... ...... 1,044

Pennsylvania Seed Leaf do ... do ... .~ ..... 20 0 37T x17 69 12 15 8 18 17,192 6 8 2 13 1,736

do not do ..... do 20 8 l......... 35 12 15 0 18 10,234 4 8 2 5 1,373
Persian Rose do do ......... 20 1 26x12 84 4 4 10 20 7,078 3 8§ 0 14} 803 E,’
do not do ...... do .......... 20 2 [ 56 8 9 8 20 11,979 6 8% 1 3% 1,406 §
Pryor Yellow do do i 20 | o f......... 43 8111 o 2 9801 | 5 2| 1 4 1,165 2
do not do ... do  .ioieen.e 20 1| 83x17 foennnn. 7 0| 19 8555 | 4 15| 1 8 1,180 N
Pryor Blue do do e 20 1 28x 14 32 4 14 12 20 8,100 4 11% 2 13 1,420 E
Persian Muscatelle.., . .. ......... . .|Childs....... .. .. 20 0 25x 15 26 10 8 10 20 6,034 3 13} 1 0 876 :
Safrano, transplanted... ... ..... ..... Thotburn ......... 20 [ o | 33x16 | 41 o) 16 o | 16 12951 | &5 83| 2 =2 17 S
Sterling do L. do 20 0 25x15 41 O 11 o 20 9,43§ 5 4 1 10§ 1,256 E
Sumatra 40 vevs erereee e Landreth........... 20 o 1wxs | 210] 110] 2 m | 1 3| o010 28 9
Tennessf&e, Red, transplanted........ ... Thorburn ..... .... 20 1 33x17 53 0 13 0 20 11,979 7 3 2 6 1,707 §
do not do .. ......... do ...l 20 ;I R 58 9 0| 20 12,205 5 95| 1 4§ 1,250 &
Tuckahoe do  Liieieieel. do .. ... 20 1 29 x 16 30 0 14 O 20 7,986 4 53 2 3% 1,193 -

Virginia Oak Hill, Yellow. ............. do ... . 20 1 22 x 16 32 14 7 10 20 7,350 4 8 1 4 1,052

‘White Burley, transplanted...... . Dreee ..ooooiin.. 20 [ 36 14 {..... .... 19 7,068 7 11 jeeuevenenn, 1,468

do not do ... do ..., .. 20 D foeeninnnen 15 14 4 2 10 7,260 2 15 0 133 1,378

do do eiiers 14.. .|Foucher...... 82 5 3Bx16 116 8 20 4 59 8,636 20 7 2 113 1,425

Yellow Mammoth. .....coevveeiivnan. .. Thorburn ... ...c...] 20 1 34x17 b7 12 12 8 20 12,760 7 6 1 14} 1,676

£3l
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The varieties which have succeeded best both as to yield and time of ripening
are Canadian, Connecticut Seed Leaf, Pryor Yellow and White Burley.

HINTS ON TOBACCO CULTURE.

For the benefit of those who are unacquainted with the tobacco plant and its
culture, the following brief outline of the course usually adopted in the management
of this crop is appended.

That group of plants known to Botanists as members of the genus Nicotiana is
a large one, and includes many useful decorative plants as well as the tobacco of com-
merce. The genus was named after Jean Nicot, who introduced tobaceo into France
in the latter half of the 16th century. Nicotiana tabacum and Nicotiana Persica
with their varieties include most of the cultivated tobaccos.

The development of this industry has proceeded with great rapidity. With the
French colonists of the Detroit River region and of the province of Quebec came
seed of this plant to Eastern North America. In the eastern portions of this pro-
vince long continued selection of home-grown seed has given rise to varieties
peculiar to the region. These are usually smaller leaved hardy varieties that do not
attain the height of Southern forms. The yield, however, is usually very satisfactory,
and with the exercise of skill in harvesting and curing, there is no doubt that an
easily marketable product of good quality can be produced. :

" SoIL.

A soil which is deep, friable, rich,dry and warm, and one which may be easily
traversed by the numerous tender fibrous roots of this plant, is advisable in this
climate in order to hasten early maturity. A sheltered sitnation is also very
desirable. Tobacco is peculiarly a farmer’s crop inasmuch as there are few farms
which do not afford an acre or half an acre of the above description.

MANURES.

Analyses of the stems and leaves of tobacco reveal the fact that this plant
draws heavily on the potash of the soil, so that in growing it a proper rotation of
crops is desirable, and a careful return to the soil of those elements of fortility which
have been withdrawn is of course necessary.

The following analyses are taken from the Report of the Massachusetts Experi-
ment Station for 1892,

Substance Analysed.l Nitrogen. A;\g;r- Potash. Aver- Phos. Acid. ‘:;zr' Lime. | Magnesia,
_ ! |

Tobacco leaf........ : 275 252 7°24 644 43 51 417 217

Tobacco stems. .. .. l 229 252 644 644 ‘60 51 3-89 1-23

_ The above figures show the principal elements extracted from the soil in grow-
ing this crop, and indicate the desirability of returning them if the best results are
looked for.

. It should not be forgotten that the fertilizing constituents are nearly equally
divided between the stalk and the leafy matter, and therefore, the utilization of the
stalks for fertilizing purposes is an important feature in the economical culture of
this plant. It has been estimated by Mr. Loomis of the Connecticut Experiment
Station (Report for 1887, p. 84), that *“the stalks contain about as much nitrogen
and potash as would be furnished by an application of 70 pounds muriate of potash
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and 300 pounds of cotton-seed meal per acre. The latter would, however, contain
nearly twice as much phosphoric acid.” In other words, about four tons of barn-yard
manure would be needed, from which to obtain an equal amount of potash, as is con-
tained in the stalks from an acre, but one and a half tons of barn-yard manure will
furnish an equal amount of nitrogen.

It will be seen then that potash and lime are specially required, and eoils in
which these elements are present in large quantities produce a leaf of superior
burning qualities.

RaisiNag PLANTS,

Seed should be sown in a hotbed between the 10th and 20th of April; the latter
. date is usually the right time for this locality. In twenty days the plants should
be ready to transplant to a cold frame in the manner already described. Such a

course of treatment as will produce good tomato plants may be pursued with every .

assurance of success.

The time of setting out will depend somewhat on the locality, it must not take
place till after all danger of frost is over—in this locality from May 24th to June
10th,

TRANSPLANTING AND CUL'RIVATING.

The large leaved varieties should be set in rows, four feet apart and three feet
apart in the row. The rows are easily lined out with a corn marker, Three feet
apart each way will give sufficient space to the smaller growing sorts ; such as the
“Canadian” and the Turkish varieties. Although a cloudy day is preferable for
transplanting, yet if plants bave been handled as above described, and carefully
taken up with a ball of earth attached to the roots of each, there is little need of
delaying the work by waiting for clouds or rain. Like all young plants frequent
cultivation is very necessary to the rapid growth of the tobacco plant, and the soil
should be stirred at least once in ten days, up to the period when the plants are
“topped.”

Priving AxDp TorrPING.

“Priming " is the term used to designate the removal of one or two of the
lower or primary leaves, which are inferior in size and frequently become torn and
injured by the cultivator.

“Topping " is the more important operation of removing the flower stalk, with
one or more of the upper and smaller leaves. The energies of the plant are thus
diverted from the natural channel—the production of seed—to the more perfect
development of its leafy tissues. After topping, numerous suckers will appear in the
axils of the leaves; those should be promptly removed.

.

/ HARVESTING.

Ttis difficult to describe with sufficient accuracy for identification, the appear-
ance of the tobacco leaf when it has arrived at the proper stage for cutting. The
proper time for harvesting is more easily pointed out in practice than intelligently
described, When maturity is reached the leaf loses its deep green, taking on a
yellow hue, which in some varietics is mottled with deeper markings of the same
colonr. At this stage, it the tip of the leaf is doubled back, the mid rib will break
with a clean fracture.

There are two principal methods of harvesting the crop:

1. Cutting the plant at the ground, and hanging the whole stalk while it is
being dried.

2. Strippiug the leaves from the plants in the field as they ripen, and stringing -

them on wires which are attached to laths, in such a manner as to allow each lath
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with its load of leaves to be handled separately. - The latter is the ideal method and
one which is being introdnced into many of the tobacco-growing regions of the
United States with excellent results, It entails, however, a greater amount of labour
than the first and older method, and at a season when the farmer is usunally pressed
for time. When the former method is adopted the plants are strung on laths either
by piercing or splitting the stalks, After being allowed to wilt for a short time
they are taken to the curing house or barn. C

The best drying-houses are now supplied with a system of heating flues which
hastens and facilitates the process of drying, which without these aids takes from
four to six weeks according to the humidity of the atmosphere and the system of
harvesting employed: the whole plant taking longer, of course, than if the ¢ single
leaf method ” is adopted.

The leaves are next stripped from the plauts and graded according to their
quality and size, in bundles called “ hands” containing a dozen leaves each.

FERMENTING.

In order to give the leaves a uniform colour the “hands” are arranged in a
compact heap with butts outward, in which condition they remain till heating com-
mences: when the thermometer in the centre indicates a temperature of 100 to 110
degrees the “ balk,” as this heap is technically called, is opened and rearranged
80 that the outer tiers are brought to the centre. After the process of fermentation -
has been completed the ‘“bulk” is opened, the “ hands ” taken ont and arranged in
loose tiers where they are gradually cooled. .

In the case of fine cigar tobaccos the leaves are againsorted before packing in
bales or hogsheads for shipment, which completes the course of treatment before
marketing,




REPORT OF THE CHEMIST

(Fraxk T. Saurr, MAA, F.IC., F.CS)

Otrawa, 1st December, 1893.

Wu. Saunpers, Esq.,
Director, Dominion Experimental Farms,
Ottawa.

Sie,—I have the honour to submit herewith the seventh annual report of the
Chemical Department of the Dominion Experimental Farms.

The work of the department is necessarily of a manifold character. That which
relates 1o the answering of correspondents’ questions, and the examining and
reporting on samples of s80il and agricultural products for individuals, although an
extremely useful branch of the work, is not repeated here, In the following pages
are recorded only the data and conclusions considered to be of general interest and
value to the farming community of the Dominion. A brief outline of this matter,
prepared for convenience of reterence, is as follows :—

So1Ls.—Our work on the examination of representative soils has been continued.
Interesting data together with conclusions as to the relative fertility and rational
treatment of the soils analysed during the past years are here given. The inves-
tigation included virgin soils from widely distant points in Canada.

-~ An analysis of every soil received is neither possible nor desirable, A qualita-
tive and physical examination is however made, and a report forwarded to the sender
of the sample, with such suggestions as to fertilizers and modes of treatment as are
deemed advisable for increased crop yields. The soils 8o reported on have been
reccived from all parts of the Dominion, In this new departure, I believe, the
Chemical Department has been of much benefit to our agriculturists.

ALKALINE SoiLs.—In the chapter on alkaline soils, a distinet and progressive
step towards their amelioration is recorded. The experiments of the past year have
proven that by the treatment here detailed the baneful effects of magnesium
sulphate (Epsom salts) in a soil, may be overcome.

The variable character of the alkali in the affected districts, does not allow us
to offer any one method whereby all alkaline soils may be alike beneficially treated,
nnless it be that of thorough drainage. To all those in Manitoba and the North-
west Territories possessing * alkali patches,” the reading of the present report is
commended.

Mucks, Pears aNp Mups.—The value of these naturally-occurring fertilizers is
stated at somd length, and the composition of many samples lately analysed given
in tabular form, Suggestions for the economic use of these fertilizers are added.

Woop AsHEs.—Special attention is called to the value of potash in agriculture,
and a plea is made for the better recognition of the value of Canadian wood ashes.

LegumEs.—The results of analyses of several members of the Leguminos® are
inserted together with some remarks upon the value of these plants for fodder and
as green manure.

Carrots.—An interesting investigation was made to ascertain if there were any
difference in feeding value between the part of the root develuped above ground and
the part below the surface of the soil. Our analytical data and conclusions are here
given for the benefit of our readers.
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Tae Bascock TEdT.—~Dairymen will find a record of further experiments with
this useful method of ascertaining the percentage of fat in milk. These have special
reference to the amount of potassium bichromate to be used in composite testing.

WEeLL WaTERS.—As in former years, the analysis of farmers’ well waters is a
matter that has received our attention. The results of the past year are given, and
attention is drawn to the danger of drinking from s contaminated supply. :

SALINE WATERS.—Some experiments towards the improvement of certain saline
waters have been made this year. The results are commended to the notice of those
who unfortunately have to depend upon such unwholesome supplies.

MiscELLAREOUS.—Several other matters, though perhaps of less importance than
the foregoing, are treated of in the following report, since they are considered of
general interest to farmers.

Addresses have been delivered at several of the larger agricultural conventions

in Ontario, and have received publication in their transactions.
They are as follows:—
Dairymen’s Association of Eastern Ontario—~Home grown Course Fodders,
Creameries’ Association of Ontario—Paying for Milk according to Butter-fat.
Ontario Agricultural and Experimental Union—The Chemistry of Farmyard

Manure.

Convention of Executive Health Officers, Ontario—The Farm Water Supply.
Ontario Fruit Growers' Association—The Chemistry of the Copper Fungicides.
In addition to these, several Farmers’ Institutes were attended and addressed.

In August, upon the nomination of Sir Henry Trueman Wood, Secretary to the
Royal Commisson of Great Britain, I was appointed a professional juror on cereals
at the World’s Columbian Exposition, Chicago. ‘

Accordingly, with the approval of the Honourable the Minister of Agriculture
and yourself, I proceeded to Chicago and there assisted in the analysis of more than
500 samples of grain including wheat, oats, barley, rye, Indian corn, buckwheat,
rice and flour—among which were many samples from all parts of Canada. The
awards for excellence in this doepartment were granted from data derived from
physical inspection and chemical analysis—the nutritive value as deduced from the
com position of the grain, being an important factor.

In this connection, it is particularly gratifying to note that the analysis of the
samples of wheat (principally Red and White Fife) sent from Manitoba and the
North-west Territories, showed them to be of excellent quality and containing a
very high percentage of albuminoids, thus confirming previous analyses and opinions
of the wheat grown in these provinces,

The United States Department of Agriculture purpose publishing in bulletin
form the analytical data of all the cereals examined. . ’

In January last Mr, A, Lehmann, B.S.A,, resigned his post of assistant chemist
to accept a position on the stafl of the Experiment station of Louisiana, at New
Orleans. For two years and a half Mr. Lehmann had worked faithfully and well in
our laboratories, and it was with much regret that I parted with an assistant who
bad proved himself so valuable and had taken such a deep interest in the chemical
work of the Farms,

Mr. P. H. Le Rossignol, B.A.Sc. of McGill University, Montreal, was appointed
to the vacant assistantship in April. Mr. Le Rossignol has shown himself a careful
and gkilful analyst and well qualified for the work of this department. To his ability
and industry I am indebted for many of the results here recorded.

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

FRANK T. SHUTT,
Chemist, Dominion Experimental Farms.
Chemical Laboratories,
Central Experimental Farm,
Ottawa,
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SOILS.

The investigation into the composition of certain Canadian soils has been con-
tinued, and the results of the analyses of sixteen samples obtained during the past
year are now given.

Since the amount of work involved in soil analysis in very considerable, the
chemical examination is resiricted to those samples which either represent the
virginsoils covering large areas in the Dominion or, on account of supposed barrenness,
present themselves as worthy of special examination,

In previous reports (1890 and 1891) the factors upon which the fertility of a
80il depends have beenenlarged upon, the constituents of soils enumerated, and the

limits between which the elements of the plant food vary in soils given. It will -

only be necessary, therefore, to insert the following abstracts, which afford sufficient
informnation to render intelligible the chemical data in the subjoined table:

Facrors oF A Soiv’s FERTILITY.—*The factors upon which the fertility of the
soil depend are many. The amount of plant food and its degree of solability, the
mechanical texture or til:h and the climate (temperature, amount of rainfall, &c.)
are the chief of these,

¢ Soil, to be fertile, must contain the elements of plant food in such forms that
they can be readily used for the nutrition of vegetation. At the same time its con-
dition must not be too loose, else a firm hold will not be afforded o the roots of plants,
and there will be too much drainage and evaporation; nor must it be too heavy and
plastic, for then air and water could not freely permeate it nor the roots extend
themselves beyond a very limited area., Generally speaking, light, loose soils are
not as rich in plant food as those in which clay predominates; yet, on account of
their excellent condition of tilth, they often yield, in favourable seasons, heavier

crops than the latter. . Stiff, heavy clays, though richin inorganic plant food (potash
and phosphorie acid) are often poor in nitrogen, while their condition is such as to
prevent thorough aeration and the penetration of the roots. It is these soils espe-
cially that are benefited by drainage. By a system of drainage the water which
saturates the surface soil is carried off, air allowed to permeate, the whole rendered
more friable and easily worked, and much plant food is converted into asstmilable
forms.

¥ Where sand largely preponderates, the soil is not retentive of moisture and
fertilizing material, especially if the subsoil be light, and though easily worked, is
not so desirable in dry seasons as a heavier soil.

b ‘“ A proper proportion of sand and clay, therefore, for many reasons, makes the
est soil.

“With the clay and sand, varying amounts of peaty matter or humus (derived
from the decomposition of vegetable matter), and of calcareous matter (principally
carbonate of lime) are usually associated, and a right proportion of the two latter
exerts a beneficial influence upon the tilth of a soil. From the presence of these pre-
dominating materials, soils are known respectively as clay, sandy, peaty and calcare-
ous, according as one or the other is in excess,

“ By the slow decomposition of the clay and the peaty and calcareous matter,
plant nutrients are liberated in a soluble form, and therefore the fuuction of these
soil fundamentals is not only mechanical but chemical.

TaE EsseNTiAL ELEMENTS oF Prant Foop.—*The most importaut inorganic
constituents of asoil are potash and phosphoric acid. These, together with uitrogen,
are knowu as the essential elements of plant food.

“ Potash—derived principally from the decomposition of felspathic rocks, e.g.,
ranite—exists chiefly in combination with silica in a more or less soluble eondition.
he limits of potashin a soil lie between a mere trace and about 2 per cent. A

good agricultural soil contains between *25 per cent and 1 per cent. Clay soils,
usuallys, a.regthe richest in potash.
00—
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% Potash, as a fertilizer, is of special value to clover, pease and other leguminous
crops; potatoes, beets, cabbage, grasses and leafy plants in general, are also
benefited by it. It should form a large part of manures for orchards and all fruit
trees.

« Phosphoric acid, combined principally with lime, is found in all fertile soils.
Like potash, it has been derived from the rock that originated the soil, and conse-
quently is not econstant in quantity, It never exceeds 1 per cent, even in the richest
soils, and the average in good soils is about -2 per cent, A

s 1t benefits chiefly root crops, e.g., turnips and beets, and in conjunction with
nitrogenous manures is very effective for the cereals, promoting an early maturity
and an increased yield.

« Lime.—Ot the inorganic elements of minor importance, lime is the principal.
1t affords food directly to the plant and liberates in the soil potash and nitrogen
pre-existent in insoluble forms, Many consider that less than 1 per cent shows a
soil to be deficient in lime, and calcareous sotls are almost invariably fertile.

“No special mention need here be made of the other mineral constituents, as
most soils contain sufficient for all the requirements of farm crops.

« Nitrogen is the element of value in the organic portion of a soil. It there
exists, for the most part, in forms from which it can be but slowly absorbed by
slants. By a process of fermentation, known as nitrification, it is rendered assim-
ilable. The presence of lime (carbonate of lime) appears to assist in this useful
operation, especially when the ground is sufficiently open for the air to permeate it.
Moisture and warmth are also necessary to encourage the growth of the microscopic
ferment which causes the formation of nitrates from nitrogenous material,

“ Very rich soils contain from ‘5 percent to 1 per cent of nitrogen; good, fertile
zoils possess on an average from -13 per cent to ‘23 per cent.

“Nitrogen is essentially the fertilizer for cereals, espeeially when associated
with phosphoric acid. An excess of nitrogen, however, promotes a rank growth of
straw.” .

NORTH-WEST TERRITORIES.

The samples Nos. 1, 2 and 3, were forwarded by Messrs, Osler, Hlammond and
Nauton, of Winnipeg, Manitoba, who furnish the following information regarding
their character:

Speaking of No. 1, they say, “This soil exists in large guartities along the line
of railway between Qu'Appelle River and Saskatoon, and is found as a layer between
the surface and subsoil, which latter is clay. Wherever this layer is found the
rrrass is thin and rank, and the general appearance of the soil is cold and barren.”
Locally, the soil is classed alkaline.

Respeeting soils Nos. 2 and 3, they quote from a letier written by Mr, Dodd,
their inspector, as follows : The sample No. 2 “ was taken from the bench west of
the arm at Chamberlain (Tp. 22, R. 26, W.2), There were abonut 6 inches of surface
soil, and 2} feet of this stuff, perfectly dry. Below this 2} foot laver was good,
sweet clay, and moist. Tam satisfied the whole trouble with the land is in this
layer. Sample No. 3 is from corner of 2 and 3, 35, 34, Tp. 29, R. 24, W. 2. 1 fancy
it is stronger than the other.” )

These soils, which from their position must be regarded as subsoils, have in -

many respects similar characteristics. Air dried, they are almost white, of a very
fine texture, and powder easily. They are, essentially, caleareous clays. A mechanical
separation of No. 1 proved it to contain but little true sand, though the treatment
served to distinguish between fine clay and small agglutinated masses of clay formed
by the cementing action of the earbouate of lime present. Nos. 2 and 3 possess fair
proportions of sand.

Considered chemically, the following inferences may be made. In potash
while No, 1 is somewhat below the average of good soils, Nos. 2 aud 2 contain amounts
equal to those in soils of great fertility. The phosphoric acidin all is low, but many
soils of an equally small percentage have borne abundant crops. As might be
expected in a subsoil, the percentage of nitrogen is not high, though in this
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constituent they compare very favourably with ordinary subsoils. It is to be espe-
cially noted that they contain a high percentage of carbonate of lime.

For subsoils, therefore, they cannot be considered deficient in the essential
elements of plant food,

A careful examination was then made for the presence of any deleterious alkali,

The following are our results :—
No. 1. No. 2. No. 3.

Total water-soluble content. ..cc..v.vveeeens 307 072 ‘167

which on analysis was found to contain

Soda (Na,0).. eeeereeiiimrtiereesreiiecenes i 04° —  trace
Potash (K,0).ceiiieiiinciiiniianenes Ceeenenes 01 trace —
Lime (Ca0)..ccovrerirmieiiiiinnenn viinacenennnnes trace ¢ trace
Magnesia (MgO). cveven iirernn ennine cirene “ “ b
Sulphuric acid (8Og).ceeirieiiiiienenniniinan ‘03  none none

It is very evident from the above results that these are not alkaline soils, since
the amounts of alkaline salts here found are well within the limits of those in good,
- arable soils, I conclude, therefore, that these soils do not contain any compound
deleterious to vegetation,

It has already been mentioned that tilth or mechanical texture of soils is an
important factor in soil fertility. From the nature of these samples; I am led to
believe that the apparent barrenness is due to physical rather than to chemical eauses,
Cualcareous soils, such as these, are extremely absorbent. Though they are capable of
holding a considerable amount of water, they yield this water with difficulty to
the roots of growing crops. It is also a characteristic of this class of soils that
they generally appear dry, in spite of the fact that they may contain p very fair
percentage of moisture. .

These soils are from districts which enjoy a very limited rainfall; it is there-
fore possible that their barrenness may be in part, if not wholly, due to the absorp-
tion and retention of much of this small quantity of rain,

If the overlying surface soil is sufficiently deep and fairly rich in nitrogen, and
the climatic conditions (rainfall, &c.) are favourable, there would appear to be no
reason why remunerative crops could not be raised upon these soils. The alleged bar-
renness points to a too shallow or too poor surface soil, to an unsuitable tilth or an
insufficient rainfall or other unfavourable climatic condition,

BRITISH COLUMBIA,

No. 4—Soil from Chilliwack, B.C. This consisted of samples of the upper and
lower layers of the surface soil and of the subsoil. 1t is reported by Mr. Chapman
of Chilliwack, who forwarded the samples, that they are representative of an area
of about 4,000 acres, all taken up with homesteads of 160 acres each, The tract lies
between the mountain range and the Fraser River. Numerous streams flow from
the mountain. These, on reaching the base, have no regular channels, and in con-
sequence spread over the surface of the land, finally collecting into a sluggish stream
which flows into the Fraser River, Mr, Chapman writes that a drainage scheme is
now in progress to reclaim this large area of land, He reports that good yields of
the cereals are obtained, though there is a tendency to lodge. Roots and vegetables
aleo, with a few exceptions, do very well,

The specimens of the upper and lower layers of the surface soil—which varies
in depth from 2 feet to 4 feet—are peaty in character, reducing easily in the air-
dried condition toa deep brown powder, They were submitted to a partial analysis,
with the following results :— :
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ANaLysrs of Air-dried Surface Soil.

. U'pper Lower
Constituents. luyer. layer.
!
MoiStUP® ..et.viirriiieia i e s e e e e e 937 8-61
Organic and volatile matter........ .. . .......... . .. e s ‘ 7914 8057
Insoluble residue, clay and sand.... . .... ........ ... ... .. ... i 434 366
- ]
Mineral matter solubleinacid...................coiia. L. e f 695 716
100°00 100°00
. i -
Nitrogen, in organic matter............... e et e i 351 351

The surface soil is therefore exceedingly rich in organic matter and nitrogen.
With a proper admixture of sund and clay, a soil would result, that in tilth and fer-
tility would equal the most productive lands of the Dominion. Good drainage, a
certain mixture of the subsoil and an occasional application of wood ashes and lime
or marl, gre all that is necessary to ensure abundant crops, providing that climatie
influences are favourable.

The subsoil (No. 4) i8 heavy clay, possessing very little sand. Its potash and
phosphboric acid are in fair amounts. For a subsoil, its nitrogen may be termed
high. Inlime it is somewhat deficient. A peculiarity to be noted is the large per-
centage of oxide of iron and alumina it contains.

No. b is a surface soil from the Squamish Valley in the district of New West-
minster. “ The valley is said to have an area of 14,000 acres. The only drainage
at present is the natural one by rivers and creeks. The surtace soil bas an average
depth of fifteen inches, the sample for analysis being represeutative of the first six
inches. The underlying subsoil is of clay, though oceasionally running into sand.”

Though fairly rich in mineral constituents this soil is poor in humus and
nitrogen. To improve it chemically and physically, heavy dressings of barnyard
manure are necessary. An alternate method, and perhaps under the circumstances
a more economnical one, would be to turn under some green crop, preferably, clover
or pease, which should be ploughed in while the plants are in flower. Such a treat-
ment would not only add nitrogen in an availngle form, but improve the tilth and
absorbent character of the soil.

No. 6 is a specimen of surface soil from Alberni, Island of Vancouver. The
sample represents the soil to a depth of ten inches from an approximate area of
10,000 acres. The depth of the surface soil varies from a few inches to about four
foct. The subsoil is variable, sometimes clay, sometimes sand and gravel. The soil
is of a deep red colour, due to the presence of a large percentage of oxide ofiron. It
is essentially clay.

From the analysis I judge it to be a soil of fair quality. Of the important con-

- stituents, it is rich in potash—which might be expected from its origin—poorin

phosphoric acid and of medium richness as regards nitrogen. To improve it in this
latter respect, liberal application of barnyard manure or the turning under of several
crops of growing clover or pease would be advantageous. Nitrate of soda orsulphate
of ammonia applied in the spring would also give excellent results. Since these
latter fertilizers are costly, their.economic use ean only be determined afler several
years of trial with varying quantities. It is always the safest practice, before ap-
plying more extensively these concentrated fortilizers, to asertuin on small areas
the amount that gives the best results. Fish waste is also to be highly recommended
as a valuable manure for these soils.

To furnish phosphoricacid, superphosphate of lime or ground bones may be used.
The former gives more immediate results, while the effect of the latter is more
lasting in the seil.
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The addition of composted muck, if such is procurable, is to be recommended
for improvement of tilth and enrichment of the soil in plant food.

Numbers 7,8, 9 and 10 are samples of surface soil from the Experimental Farm
at Agassiz. Like the other British Columbia soils examined, they may be classed as
of medium quality. In tilth they are rather light, though possessing a fair amount
of clay. In potash they are all slightly abovethe average. With the exception of
No. 8 (from the second bench), they are very similar as regards nitrogen and
phosphoric acid, containing what may be regarded as amounts equal to those in
average fertile soils. The data prove the soil from the first bench (No. 7) to be a
little richer in nitrogen than the others. Nos. 9 and 10, from the valley, are almost
identical in all essential particulars. All these samples are to be considered as some-
what deficient in lime, one per cent being the lowest limit placed by many author-
ities for the best results.

PROVINCE OF ONTARIO.

Nos. 11 and 12 are surface soil and subsoil from the district of Parry Sound,
and constitute members in a series of soils from Muskoka that are being examined
in our laboratories.

The results of the analyses of the first five samples in the series are detailed in
my report for 1891, These soils were obtained with great care by Mr.G. S. Wilgress,
B.A., Barrister at Huntsville, who assures me that they are thoroughly representa-
tive of the districts from which they were obtained.

The specimens were procured from Lot 28, Concession 1, Township Perry. “The
surface of the land is level or gently sloping, there being no rocky bluffs, The soil
is somewhat stony and light in character, producing before cultivation much excel-
lent hardwood, e. g., maple, beech, birch and ironwood. The field from which the
samples were taken was in summer fallow. It had never been manured, but had
grown a splendid crop of oats the year before.”

Both surface soil and subsoil are light in character, sand predominating. In this
respect they are similar to the Muskoka soils already reported uapon. As regards
the important and valuable constitueunt, nitrogen, the surfice soil is considerably
above the average (280 per cent), while the subsoil contains a very fair percentage.
In potash, they are very low. In phosphoric acid they are close to the average

found in soils of this character. In lime they are particularly deficient. -

' In favourable seasons, when the rainfall is ample, this soil willundoubtedly yield
good crops, though somewhat too light for the best results with cereals. An admix-
ture with elay, if such is possible, and the occasional ploughing underofa green crop,
would, I consider, prove of mueh benefit. It is a warm soil and one that would res-
pond readily to manures; at the same time it is one that would leach easily (more
especially as the subsoil is sandy), and therefore requires frequent applications of’
manure rather than larger quantities at longer intervals. To supply potash and
lime, wood ashes and marl are to be recommended, For fruit trees and root crops,
such an application will be found of great benefit. ‘

PROVINCE OF QUEBEC.

The soil and sabsoil Nos. 13 and 14 ave from St. Clet, Soulanges, The surface
soil is a dark gray sandy loam. It is somewhat lighter in character than
betokens the hest tilth. It is a warm soil, permeable to water and air, and, though
a responsive soil, is one that easily leaches. In all the essential elements of plant
food this soil may be placed with those of ordinary fertility.

To increase its percentage of nitrogen and at the same time improve its tilth,
the ploughing under of green crops (as before recommended) is advisable. When
applying farmyard manure to soils of this character, it is usually a good practice to
spread the well rotted manureimmediately before the spring ploughing. A dressing
of marl, plaster or lime would prove of bencfit to most crops grown o6n this soil, as
the latter is somewhat deficient in calcareous matter,

Samples Nos, 15 and 16 are from St. Ignace du Nomininque, Ottawa Co., and
represent the character of much of the soil and subsoil on the Liévre River. Very
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little difference, either chemically or physically, is to be noticed between the surfuee
and the underlying soil. They are clay loams, of a gray colour und somewhat
heavy in texture. To mellow the surface soil (No. 13) drainage is necessary; by
this means the tilth would be much improved. It is a retentive and strong soil,
being more especially adapted to the growth of cereals, Respecting its elements of
plant food, it may be regarded as of average fertility, though in potash the percent-
age is low. Marl, muck and wood ashes are patural fertilizers the application of
which would yield good returns. Barnyard manure, which might be ploughed under
green, in addition to thorough drainage, would make this an excellent souil.

ALKALINE SOILS.

The investigation into the character of these soils with a view to their ameliora-
tion was commenced nearly two years ago. In our report for 1891 analyses ure to
be found of three specimens of soils impregnated with “ alkali.” The data showed
that sulphate of magnesium (Epsom salts), and not sulphate or carbonate of sodium
(the usual forms of alkali), was in all probability the cause of the barrenness of the
soil. The following suggestions were then made for the improvement of thexe
soils :—

¢ As the alkali is solnble in water, a thorongh drainage system should be resorted
to wherever practicable. I am firmly of the belief that this would be the most
efficacious method of getting rid of the poisonous material. Deep ploughing should
be practised. Thorough tiliage prevents surface evaporation and the accumulation of
alkali pear the surface, A heavy dressing of barnyard manure, animal refuse or
other highly nitrogenous organie matter, is said by many to materially improve
these alkali patches, inducing a vigorous growth. Again, by others gypsum is
strongly recommended. Where the alkali is carbonate of soda, gypsum is beneticial
in converting this caustic salt into one less deleterious to vegetation.”

Since that date further analyses of alkaline soils have been made. Laboratory
experiments also have been instituted which had for their objeet the rendering inert
to vegetation the corrosive or poisonous material in the soil. The results obtained
by the analyses of four samples during the past year are as follows:—

Axavrysis of Water-soluble Contents of Air-dried Alkaline Soils.
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The theoretical combination of these constituents may be stated as follows :—

No. 1.—Near Oak Point—

Per cent.
Magnesium sulphate (Epsom eal'~) (oo veee 14-88
Sodium sulphate (Glauber's salt) ..o vee. 963
“ chloride (common =alt, ... ...l e, . 3-93
Calcium sulphate (gypsum).......... UG -

No. 2.—Near Oak Point—
Magnesium sulphate (Epsom salt-) oo o, . 172
“ chloride. ..ol viion i . 15

Sodium ehloride.ccavers wivevriiruniiiinn ceiviint i e
Calcium carbonate (carbonate of lime).... ..o oviiieieie e 23



136 EXPERIMENTAL FARMS.

No. 3.—Near Binscarth—
Magnesium sulphate (Epsom salts)..coeericiieconieccinins 1°97

Sodium sulphate (Glanber’s salt)...........coeveiriic i, 3746
“  chloride (common 8alt).eceieeniiiiiiiiiiiiiiiienann, 07
Potassium chloride...ccvcviir vvaviiiiiiines o viiiviiininneee,. 701
Calcium sulphate (Eypsum) .ceceeeiiiniiiiiennicennns reree s ieeas -89
Caleium carbonate...o..vvviceciiiiiiiis ciieiei i ciiieeiee. 713
No. 4.—From North of Brandon—
Magnesium sulphate (Epsom salts)...c.oooce ciiiiiiiiiniinn 5-96
Sodium sulphate (Glauber's salt) -.ocevuveiieeiiiiins voveee .. -355
“  chloride oveverie i e e 42
Potassium ehloride .c..eoiiiviiiics criiviiiiinen e 03
Culcium sulphate (gypsum) .c.eeevinnele e eeee e 1-07
* carbonate cieeeee ceceeceinnns B #41]

It is to be inferred from the foregoing that not only the total amount, but also
the composition of the alkali in the soils, 18 extremely variable, Though in all the
the four specimens, magnesium sulphate is present in large amounts, and notably so
in Nos. 1 and 4, sodium sulphate (also deleterious to vegetation) exists in consid-
erable percentages in Nos. 1 and 3. The proportion of magnesium sulphate to
sodium sulphate and ofher soluble alkali is by no means constant.

These soils were of the deep black type,so well known in Manitoba, and contained
large percentages of the valuable element, nitrogen. They would undoubtedly
prove exceedingly fertile if freed from alkali.

In 1892 several scries of pot experiments were carried on with wheat, pease and
Indian corn in soils impregnated (a) with magnesium sulphate, (b) with
magnesium sulphate mixed with carbonate of lime (chalk), and (¢) with
magnesium sulphate and lime, Many of the results obtained, together with
illustrations showing the growth of the plants under these circumstances, are
to be found in my evidence before the “Seleet Standing Committee of the House of
Commens on Agriculture and Colonization™ for 1893. It will therefore only be
necessary here to give a summary of the conclusions then reached.

In soils to which 5 per cent of magnesium sulphate (Epsom salts) had been
added, the germination of the seeds was always greatly retarded. Many of theseeds
sown never produced plants that appeared above the surface of the ground, while
those which came up lacked robustness, made but little growth and then died.
All the experiments proved that magnesium sulphate to the extent of 5 per centin
the soil is mosi disasirous to plant life.

In another series, sufficient carbonate of lime, in the form of powdered chalk,
was mixed with the soil to theoretically convert after the lapse of time the 5 per
cent of magnesium sulphate into an inert and insoluble compound. In these pots
germination was also delayed, though not solong as in the formerseries, and a greater
percentage of plants grew,though their development was not equal in vigour or luxuri-
ance to those in the potting soil. To a certain extent carbonate of lime had count-
eracted the deleterious effects of the magnesium sulphate,

Further experiments were then commenced in which lime was substituted for
carbonate of limein the soil containing the 5 per cent of magnesium sulphate. The
reaction of the lime in rendering the 'mugonesium salt insoluble would be quicker,
and better results were therefore expected, than in the foregoing series. This pre-
diction proved correct. Though germiuation was somewhat retarded, a greater
percentage of plants grew and attaiuned a larger and healthier growth than in the
soil containing the antidote, carbonate of lime. It was evident that the lime proved
the more cfficacious of the two.

This latter series of experiments has been repeated this year, and the results
are now given in graphic form. They are in accord with those of last year and
show quite distinctly that soils containing magnesium sulphate as the only form of
alkali may be effectnally treated by a dressing of lime. The growth of the wheat,
pease and Indian corn plants under the several circumstances of the experiments is
well depicted on the accompanying diagrams.

The experiments began May 28th and ended July 28th, 1893,
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DIAGRAM SHOWING AVERAGE GROWTH OF WHEAT PLANTS.

Continuous line—Plants in potting soil.
" Broken line—Plants in soil 4+ 5 % MgSO, + excess of CaO.
Dotted line—Plants in soil + 5 9 MgSO,.
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WaeaT.—Seed planted May 22nd. Experiment ended July 28th.

The average growth of the wheat plants at the close of the experiments (as
denoted by the heights attained) in potting soil was 31 inches.

In the pots containing the 5 per cent of magnesium sulphate, it was 7} inches
on June 27th, when the plants died.

In the soil containing the lime in addition to the magnesium sulphate the
growth was 25% inches when the final measurements were made.
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DIAGRAM SHOWING AVERAGE GROWTH OF INDIAN CORN PLANTS.

Continuous line—Plants in potting soil,
Broken line—Plants in soil 4+ 5 9, MgSO, - excess of CaO,
Dotted line—Plants in soil 4+ 5 9 MgSO,.
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Inpian CorN.—Seed planted May 11th. Experiment ended July 29th.

The average growth as indicated by the heights of the plants is as follows:
In good potting soil, 42} inches.

In soil containing 5 per cent of magnesium sulphate, 274 inches.

In the soil containing both the magnesium sulphate and lime, 32 inches,
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DIAGRAM SHOWING AVERAGE GROWTH OF PEA PLANTS,

Continuous line—Plants in potting soil.

Broken line—Plants in soil 4 5 % MgSO, + excess of CaO.
Dotted line—Plants in soil + 55 MgSO,.
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Pease.—Seed planted May 11th. Experiment ended July 29th,

The average growth in potting soil was 45} inches at the close of the experi-
ment.

In the soil containing 5 per cent of magnesium sulphate 1} inches only on
May 28th, when the plant died.

In the soil containing both magnesium sulphate and lime the average height was
35% inches. )
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The reaction between the magnesinm sulphate and the lime would naturally
roceed with time, and succeeding seasons would no doubt show better and better
results on this treated soil. It would appear, therefore, thal soils barren from the
presence of this salt, may by the simple method of treatment with lime here sug-
gested, be brought into a state of fertility. . .

Where a large portion of the saline matter is sodium sulphate, the treatment
with lime would first result in the formation of corrosive soda and then of sodium
carbonate, This would finally be converted into sodium sulphate. Although much
slower in its action, carbonate of lime would here prove beneficial, since it would
render the magnesium salt insoluble without reacting upon the sodium compound.
An application of a mixture of gy(Fsum and lime in such a case might also be of
benefit—the former having the tendency to keep the sodium salt as sulphate—the
latter converting the magpesium salt into an insoluble form. This treatment should
be carried out in conjunction with drainage, which must always be resorted to
wherever practicable.” Forsoils impregnated with alkali in which sodium sulphate
largely predominates, drainage, decp ploughiug, thorough cultivation and high
manuring are the only remedies that can now be recommended with confidence.

MUCK, LEAF-MOULD, PEAT.

Of all the constituents of plant food taken from the soil by growing crops, there
are but three that it is generally necessary to return, viz., nitrogen, phosphoric acid
and potash, and repeated experiments the world over have proved that the fertility
of the farm soil can only be maintained by such areturn. Without it theland
becomes, by successive croppings, less and less productive.

Where mixed farming 18 in vogue, ordinary well preserved barnyard manure is
no doubt the most economical form in which to supply these elements, since by this
means nearly 80 per cent of the plant food taken from the soil is replaced. From
various causes, however, it often occurs that the supply is inadequate and must be
supplemented from outside sources. Leaving out of consideration for the present
the question of phosphoric acid and potash, we may discuss briefly the sources from
which available nitrogen may be obtained, other than that already mentioned.
These fall into three clusses :

1. ArTiriciAL FERTILIZERS, such as nitrate of soda and sulphate of ammonia.
These present nitrogen to the rootlets of plants in an exceedingly soluble form.
They arc, morcover, concentrated fertilizers, since weight for weight they possess a
much larger proportion of this element than other nitrogenous manures. Their cost,
however, mitigates against their gencral use and necessitates, for their economical
application, a considerable amount of skill and experimenting ou the part of the
farmer.

2. GrReEN MaNURES,—This method consists in ploughing under a growing crop,
preferably of clover, pease or some other of the leguminous plants. These plantsare
known as nitrogen-collectors in contradistinction to others which are nitrogen-con-
sumers. They are able to appropriate and assimilate nitrogen from the atmosphere,
which when the plants are turned in is preserved in the soil for the growth of
succeeding crops. For light sandy soils, poor in organic matter and nitrogen, this
method of manuring can be highly recommended. It is economical, since it is both
cheap and effeclive, improving the tilth and adding to the store of fertility.

3. Muck, LEAF-MouLD AND PEAT. These consist Jargely of semi-decomposed
vegetable matter and contain a considerable, though variable, amount of nitrogen.
This nitrogen is not so readily available as in thetwo classes of nitrogenous manures
we have just considered, but by fermentation of the material it may be converted into
assimilable forms. The valuc of a muck or similar material depends chiefly there-
fore on its percentage of nitrogen. By a suitable treatment of the air-dried muck
or peat, many farmers of Canada may obtain at little cost 8 manure not only richin
the valuable element nitrogen, but also containing notable quantities of other plant
food constituents. All fertile soils possess high percentages of organic matter. {)l'his,
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besides yielding nitrogen, liberates in the soil by its decomposition carbonic acid.
This latter undoubtedly exerts a beneficial action in setting free mineral plant food.
1t is therefore apparent that green manuring or an application of composted muck
serves many useful purposes in the soil. Besides acting chemically, such materials
gerve to mellow heavy soils by rendering them porous and permeable to the air,
while sandy and light soils have their retentive and absorbent qualities increased.
We may briefly discuss the different ways in which muck and peat may be treated
before being applied to the land.

The air-dried substance is extremely absorbent and eapable of soaking up and
retaining large quantities of liquid manure. Its use for bedding stock and for
spreading in the barnyard is therefore apparent.. By a plentiful application, much
valuable fertilizing material that would otherwise go to waste is saved. The stable
manure not only has its good qualities preserved, but by the ensuing fermentation the
nitrogen of the muck is rendered available. When it is properly preserved and fer-
mented, there results a quick acting and forcing manure.

Without its previous use as an absorbent, the air-dried muck may be composted.
Alternate layers of say 6 inches of barnyard manure and muck make an excellent
compost. The whole should be kept moist, though not too wet, and the heap occa-
sionally forked over. Ifsufficient manure is not obtainable, wood ashes and lime
may be substituted. Such a compost would be poorer in nitrogen, but richer in
potash than the one just described. To the compost heap should be added all bones,
carcasses of dead animals and garbage that accrue on the farm. A compost heap
not only serves to keep clean and healthy the surroundings of the farmhouse and
buildings, but preserves as in a bank from which withdrawals can easily be made
and in which good interest is given, much plant food that would otherwise go to
waste. Every farm should have a compost heap, conveniently located. If there
is not a deposit of muck in the neighbourhood which can be drawn from, the best
soil obtainable should be used. Our table shows the composition of 34 different
samples of muck, from all parts of Canada, examined during the past year. They

-vary much in quality, their value as a rule being dependent upon the amount of
nitrogen contained; the condition of decay is also an important factor when con-
sidering their availability.
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AxavLyses oF Mucks (air-dried), 1893.
e - SEE
Nature s 18 a3 23 " 8.5
of Locality. Sender. & |e3s g B . lzs o
Material, P el - |E3E| B [EoES
E |3 % |52<) 3 |38%%
z |o @ 2 |
|
Swampmuck,|Summerside... .P.EL{W. T. Hunt....... 1-280] 52°58, 24'05] 13°68] 9°6% 256
“ ..|Montague Bridge ‘¢ [|Geo. D. Campbell. | 8-077| 71-91; 12-83] 5-23| 10-03| 61'5
“ ../ Baldwin’s Road. ¢ |Micipsa Moar......| 2:135| 72°88; 6°0Z} 10°27| 10°83; 427
“ . “ ..o ¢ . 2:135! 77°48] 852 4-95 905 427
“ ¢ Lo “ 2:145; 60°92) 24°26| 7°09; 7°73 429
¢ ... Murray Harbour, {
South......... “ JA. D. McDonald...| 2°355, 61°33] 23'25] 6°39) 9-03] 47°1
“ Summerside..... “ H. K. Wright...... 1°096' 33-63 44°04| 15°85; 6°48| 21°9
¢ e, “ L 2.“3i 58881 15°43) 14-26{ 11-43| 42°8
“ Kildare, lot 4... “ |Thos. Cahill.,..... 1-170] 54°49. 9-4!] 3°76] 32°3¢4' 234
“ “« . “ 1°079, 68-26| 12-60! 2-75( 1639, 21°6
o Sturgeon, King’s
i v ceanane ¢ |John Jamieson..... ‘559 68°331 -81] 1-25| 2961 111
s ..|Braedalbane .... ‘¢ |A. Matheson,...... “968  32-46] 48-69; 10-30 8'551 19 3
« .|Grove’s Point.... N.S..7. W. Edwards....| 1'820' 78-99] 149, 6°67| 12'85/ 364
« “ L. “ ¢ ... 1-410' 38-40| 42'98]| 12-39 6-231 28-2
“ .. “ i “ “ vees] 153 587 79°95| 1295, 1231 31
€ ..JAmbherst. ....... “ Geo. Freeman...... 1°683 8159 269 7-68 804 336
“ ..|Little Bras d’Or, .
| C.B ... . Abner Rice. : : 7-46! 13-38( 138
“ .. Harrisville.. .|Ell Harris......... : ‘50f 14-83| 18°64f 243
I .86 Johne. ... A. C. Fairweather.. : : 724] 846 336
« ..‘Norton Station.. * W, H. Baxter. : : 543 402 236
“ . Shediac...... .. ¢ Jas. Mugridge. .... 2:151¢ 69-30f 10°28| 10-36] 10°06] 43°0
o .. Rockyille..... .. ¢ Percy G. Mills..... 1-808; 61-62f 15°71) 16'6¢8[ 5°99] 36°1
« ..’ Hampton........ ‘“ |Wim. McQuarrie....| 1'570: 65°97| 3°67] 11-46{ 18-90] 314
“ .. Bishop’s Crossing,Que.|O. M. Bishop ..... 1745 77°04; 1-93] 9-47] 11°56[ 349
“ ..ISutton.......... ‘“ |L. E. Dyer........ 1-975§ 59-83| 10-41| 9-33| 20°43| 395
“ . lO0rono. ......... Ont.|F. L. Squair. ...... 1-790) 68-411 8-06{ 15°98) 17°55| 358
¢ Newcastle.. .... “ |W, H. Gibson...... 2:000! 72°93! 2-29| 13-47{ 11°31{ 40°0
“ . e £ . 1-845; 62°95; 6°53| 22°06] 8-46] 36°9
€ ‘Hazeldean ...... ‘ |Henry A. Allen....| 1'141; 26-12| 48-78] 11°04; 14°06; 22°8
¢ IColborne........ ¢« LJ. K. Fuller 59" 12°13] 12-99( 15°72] 45°2
“ .. ‘ ceaeree. “ Y 6-84) 12-94( 15°88; 456
« ..|Victoria.........B.C.|A. Mowat......... 235 66° 6:27| 4°16{ 23°55| 447
“ ..|Chilliwack....... ¢ ‘Jas, W. Chapman..] 3-508 80'57| 3866/ 7°16| 861 70'1
4 .. “ L. ¢ “ ..1 3°510{ 79°14 4'54 693 9:37 70°2

The average number of pounds of nitrogen as found in
are as follows:—

Prince Edward Island
Nova Scotifteeier eens o
New Brunswick..
Quebec......cveeuees
ODtATIO. . ietetvraeiacerenrianre revruens
British Columbia...........
General average of all the provinees....co.ccovevuiecninivaneennn,

sresnans

ceesesevrccnnee

.se60 4 sereceanccss b sos o

“sceccss susen

the various provinces

Lbs. per ton.
335
230
32-0
. 372
377
574
376

sesane

«“MUDS"” FROM THE MARITIME PROVINCES.

The deposits formed by tides, or found in the beds of lakes and rivers are known

as *“ muds.” From their origin the latter might be designated silt. The composi-
tion of “ muds” is extremely variable and dependent upon their origin. They con-
sist largely of ground up rock matter, clay and sand, together with shells (more or
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less broken up) and organic debris (the remains of plants and animals), in variable
quantities. Frequently their chief value lies in the carbonate of lime they contain
and which has been derived from shells—usually those of mussels or oysters, Some
specimens possess notable percentages of nitrogen, phosphoric acid and potash. In
organic matter and nitrogen, however, they never approach the richness of swamp
muck.

These muds have been largely used in the Maritime Provinces as a fertilizer,
and good results as a rule have followed the first applications. It has been the ex-
perience of many, however, that the beneficial effects are not lasting and that after
a few years there is but little response from a repeated dressing when applied as
the sole manure. This is not to be wondered at, since these muds are not complete
fertilizers and cannot furnish all the plant food in the proportions required by farm
crops. To a certain extent they supply the elements of fertility and alzo act on
many soils as stimulants, but they must not be cousidered as concentrated manures,
nor should they be used exclusively. As far as possible, they should be supple-
mented with more assimilable and stronger manures. Barnyard manure, superphos-
phate and wood ashes are probably the casiest to obtain and the cheapest for use
with these muds.

The fine mechanical condition of many “muds” may have made them useful
in improving the tilth of certain soils, but instances have come to my notice in
which the tilth has been injured by an over application. For the improvement of
such soils I would recommend the ploughing under of green crops, preferably clover or
peage. This green manuring would not only mellow the soil; but would also enrich
it in organic matter and nitrogen.

ANALYSES of air-dried Muds,

. . =3 < gé si
H Locality. Forwarded by 3] & 24 'S
-] 4 S ] =<
g ] z &2 Fe
3 ] = o -
z ! 7 - [ [~

i I

1 {Tatamagouche, N.S........ ... ‘J. A. C. Campbell..... 730 600 | 2572 ‘ 5135 | 13-93

2 “ “ eeeeel 3040 2°85 | 1144 68'35 | 1736
i

3 |Waterville, N.B.... ...... ... |A. E. Plumer......... 720 2-49 | 19°80 1°37 | 7634

4 |Mabou, N.S............ e e H. Cameron, M.P..... *014 ‘44 145 | 3996 | 5815
i I

5 e e : “« 00 38| 2.23] 1823 | 7916
H

Nos. 1 and 3 contain very fair percentages of nitrogen. No. 2 is much of the
nature of a good soil. The lake mud from Walkerville, N.B. (No. 3), cousists
largely of carbonate of lime, derived from shells. In all essential particulars it may
be considered a marl. The samples from Mabou (Nos. 4 and 5) %ossess large per-
centages of carbonate of lime, but are poor in other constituents. They would only
prove of service to soils requiring lime,

Complete analyses were made of river and mussel mud from Shediae, N,B.
The data are as follows : —
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ANALYsEs of ¢ Muds.”

Constituents. River Mud. [Mussel Mud.

Moisture........-.. « - . ... 2-23 172
Organic and volatile matter..... 13°18 10°52
Insoluble matter, sand and clay. 6768 37°561
Oxide of iron and alumina....... .. 12.59 9°08
Lime (Ca0). 0.t veerie vinreiaannens 48 21°64
Magnesia (MgO)...... oo . oiiei i i e s s e e e s 1-50 113
Potash (K G . coie et mieveieosstaias caseenareaanses tensvncnnesanansanss 23 ‘13
Soda (Na,0)... .. Ll U 128 170
Silica (S10g). . © it i it er e iaaee iae aereeeeie e 04 07
Phosphoric acid (P,0g).a.. .. cviviiinn ciiiinann.. et eeireans ‘14 13
Carbonic acid, &c., undetermined..........c.coieiiiieiiinaniia.. e 65 16°37

' 10000 10000
Nitrogen.. . cveeereeierereaanrenn oo e ee et aemaeen e e et et eaan 409 1294

As regards potash and phosphoric acid, neither of these specimens exceeds in
richness ordinary fertile soils; in fact by reference to the table on page 131in the pre-
sent report, it wiil be seen that they possess amounts under, rather than above, the
average found in representative virgin soils, In nitrogeu, the river mud is fairly rieh,
the percentage equalling that found in the most fertile soils, To light, sandy soils
that eoutain in the neighbourhood of *1 per cent nitrogen, thismud would act bene-
ficially. The mussel mud possesses about two-thirds of the amount of nitrogen present
in the river mud. The carbonate of lime, derived from the mussel shells, amounts to
38 per cent, ‘

WOOD-ASHES.

It may not be amiss to again call the attention of farmers to the fact that the
percentage of soluble or available pota:h even in the most fertilé soils, is extremely
small, and further, that without rational treatment the successive growth of ecrops
more or less depletes this store, .

When the produce of the land is fed upon the farm, nearly 80 per cent of the
plant food withdrawn from the soil by the crops is returned in the manure and thus
fertility maintained. When, however, the produce is sold, and no concomitant
return muade, the effect of continuous croppings must be to leave the land poorer
and more particularly so in its available nitrogen, phosphoric acid and potash,.
According to the degree to which this latter style of farming is indulged in, s0 must
these fertilizers brought from outside sources be added to the soil.

Leaving out of consideration for the present barnyard manure and muck de-
posits—which do but return to thesoil what has been more immediately taken from
it—we may inquire from what outside, but Canadian sources, these valuable and
necessary elements for plunt nourishment can be obtained. Phosphoric acid for
ages to come can be got from our apatite deposits, nitrogen is made available from
the atmosphere through the agency of the leguminose (pease, clover, &c.) a compa-
ratively rapid process, but of potash Canada has, as far as we know, no natural
deposits save those which are stored in the trees of her forests.

In wood-ashes are the mineral or inorganic constituents which the trees by a
slow, life-long process have taken from the soil—and chief among these is potash.
As a special fertilizer for supplying potash, wood-ashes are of the greatest import-
ance to the Canadian farmer. Nor should it be forgotten that they are also valuable
for phosphoric acid, lime and other inorganic plant food, which they furnish in
notable quantities.

The following analysis, made during the past year, of an excellent sample for-
warded from Williamston, N. S., is now given. Analyses of flue-ashes and of the
ashes of oat hulls have also been made and are here stated in tabular form, for the
sake of comparison:
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ANALYSES oF ASHES.

Wood-ashes | Flue-ashes [AshesfromOat
Constituents, from from hulls from
Williamston. Montreal. | Fergus, Ont.

Moisture...........ovene.. e e eeeeemerenianea. e 419 19 1:06
Organic and volatile matter. ............. ... ... iiiiilieieieiaanenn. 2-22 6°14
Insoluble matter... ..... ........ oo ciiel ol 448 6504 8462
Oxide of iron and alumina... ..... .. ... ... ......... it 16-28 40
Lime (Ca0)......oovvivniiii i i 36-40 751 1-02
Magnesia (MgO). . 440 1-76 67
Potash (K,0)..... 12:00 ‘19 359
Soda (Na,0). . .. . *93 40 57
Sulphuric acid (SO,;) 58 832 15
Phosphorie acid (PgOg)........ocovv ve cevniieiiin L 167 124 60
Carbonic acid, &C..o ..ol L. e e e e 34°57 1'8 1-18

100°00 100°00 100-00

Assigning the following values to the chief constituents : Potash, 6 cents per Ib,,
and phosphoric acid, b cents per lb,, the wood-ashes are worth $16.07 per ton, the
flue-ashes, $1.24 per ton and the ashes from the oathulls, $4.90 per ton.

Woobn-Asaes.—For orchards, vineyards and small fruit plantations, wood-ashes
are of especial value, though at the same time they should be supplemented by a
more complete manure. All leafy crops, e. g. cabbage, beet and potato, and legumi-
nous plants, as the clover, pea and bean, require a liberal supply of potash and hence
are much benefited by an applieation of wood-ashes.

They are also of much value in improving the tilth of light, sandy soils, cement-
ing together the grains of sand and making the whole more retentive of moisture,

Wood-ashes have long been used to advantage for making a compost with muek
or (feat. The resulting manure i8 one that is exceedingly rich in available nitrogen
and potash.

ith these facts before us, I may be pardoned for again impressing upon our
farmers and fruit growers the good returns resalting from the home use of Canadian
wood-ashes, which is yet extremely limited, compared with the quantities exported.
It is to be hoped that in the future their true value will be more and more recog-
nized and appreciated throughout the Dominion, .

Frue-Asaes.—These were collected at the base of a flue from a furnace in
which coal was burnt, and hence they may be considered as fine coal-ashes, They

have an exceedingly low fertilizing value, the value of potash present being only

22 cents per ton of the ashes. Such material, however, serves a useful purpose in
mellowing heavy clay soils.

AsHES oF Oar Hurrs,—These were from a by produet in the manufacture
of oatmeal. As already stated, they have a considerable fertilizing value, though
in this respect they are much inferior, weight for weight, to wood-ashes.

GYPSUDM.

A specimen from a mine on the Tobigue River, N.S,, was analysed, with the
following result:—
ANavLysis oF Gypsuy,

Sulphate of lime (gypsum) ....ee.vvveeeie riene. cevrararrernees a 68-65

Insoluble rock mMatter .cccvecvvent vieer ceviveciinenn veenens cenveee 1585
Oxide of iron and alumina ....... . coeeviveverin cvvieer ceenee. 391
Carbonate of lime........ ... 4:98

“ magnesia, &c,bydlﬁ‘exence weens 6461

8c—10
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Gypsum, in addition to supplying certain elements of plant food, is useful in
liberating potash in the soil and absorbing or fixing ammonia,

Though not in any sense a complete fertilizer, an application on rich soils is
followed by excellent results. For poor soils, its use must be supplemented by
manures containing nitrogen, phosphoric acid and potash.

Gypsum has been found of special value for pease and clover. Since it sets potash
free, it is also useful for turnips, Indian corn and many crops that require large
quantities of this element.

Powdered gypsum when sprinkled in stable, cow-houses, &c., preserves much
ammonia (valuable plant food) that would otherwise escape and be lost. Its use
therefore for such a purpose is to be strongly recommended.

LEGUMES.

Several members of the leguminoss, to which the pea, bean and clover belong,
have been analysed during the past year and their composition is now given. The
plants of this order are characterized by a large percentage of albuminoids, and
consequently as a rule make more valuable fodder than the grasses. It has been
shown of late years by carefully conducted experiments that they procure a large
proportion of their nitrogen (the essential element of the albuminoids) from
the atmosphere, a property not possessed, as far as is known, by plants of other
families. They have, therefore, been termed nitrogen-collectors, and must be looked
upon as of special value, not only in furnishing rich and nutritious fodder, but also in
keeping up the fertility of the soil. Green manuring with the legumes, i.e., ploughing
under a crop of clover or pease, preferably while in flower, is one of the cheapest
and most effective methods of enriching and improving the soil. It increases the
amount of organic matter and nitrogen, the latter becoming readily available for
succeeding crops,

ANALYsES of Legumes, 1893,

CALCULATED TO

HAY oR FRESH MATERIAL. WATER FREE SUBSTANCE.

: il | | 3| .

—_— 2 $ 2 2 g 2|8

ey 5 | % <. G X
p a2 g5y |23 |, 183%|Fa
5] .| 83 S ES'.‘Z #3 . 133 g |g5%| 5=
L] EE] 2 SAEER[E1RE] 2 |BE8) =B

E |4 |m & [ZTE 2| = & E
Lathyrus sylvestris, Wagneri (green).| 79:651°53] 452 6°60] 6-50/1'20,7°52] 22-23} 32-46] 31-72{ 6-07
* Lathyrus venosus (hay)....... Ceeran 7-11|7-37) 14-06] 32 47| 34°10{4°897° 93| 15°13; 34°95) 8672 527
Astragalus Canadensis (hay).. .. . 9°46/6-02] 10-75| 33-45| 38-78'1-54/6°66] 11-87| 36-95| 42°79] 1'73
Melilotus alba (hay)...... «........ 9-3015-31| 11-75! 43-24| 27-7012°70/5°65] 12-91 47 67| 30-79| 2-98
Vicia.America.n&(hay):. ........... 7°01|7-99| 13-87] 34°33 35'58i1'228'59 1492 36°90| 38-28] 131

The botanical data contained in the following notes have been kindly furnished
by Mr, Jas. Fietcher, Botanist and Entomologist of the Experimental Farms.

Larayrus sYLVEsTRIS, Wagneri (Wagner’s Wood Pea).

. This is a fodder plant of recent introduction, and said to do well even on poor
soils, Itis a free growing, leafy pea, which in its second year of growth at the
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Central Farm, Ottawa, produced a thick mass of leafy stems nearly four feet in
height. It flowers profusely during June, It is extremely rich in albuminoids and
is reported from England to be relished by the cattle, both in the green condition
and as hay. TFor these reasons and also that it yields a very heavy crop per acre, it
may become a valuable addition toour present list of fodders. Our own experience
in feeding it is as yet extremely limited. It would appear that the cattle do not at
first evince a fondpess for it.

LataYRUs VENOsUs, Miihl,

A free growing, native, perennial pea, with abundance of leaves. Found on the
western plains, from which the sample analysed was obtained. There appears to be
no statement on record as to its value as a fodder, though judging from the a nalysis
it is well worthy of trial.

AsTRAGALUS CaNADENSIS, L. (Canada Mi-lk-vetch).

A stiff, free-growing, vetch-like plant, with abundant foliage and epikes of
Ereenish yellow flowers. It occurs usually on river banks and sometimes attains a
eight of three feet. Flowering period, July. The sample analysed was sent by .
Wm. Tingey, Esq., Marieton, Assa., N.W.T., who stated that it was cut about two
weeks after it had passed its prime. Probably a palatable and nutritive feed if cut
while yet young, but no experience of it as a fodder is recorded, beyond that of Mr.
Tingey to the effect that * cattle are particularly fond of it.”

MEeLiLoTus ALBA, Lam. (Bokhara Clover, White Melilot).

An introduced biennial. It is a tall, coarse plant, well known for ils sweet
vdour. It occurs now in many waste places throughout Canada as a weed. It pro-
duces a large quantity of fodder, which when cut young is succulent and readily
eaten by cattle.

Vicia AMERICANA, Miihl.
A native, perennial vetch, with fine leaves. This sample was obtained on the

western plains, where it is an important fodder. Judging from the analysis, it com-
pares very well in feeding value with the preceding legumes.

EXPERIMENTS WITH CARROTS.

It is well known that certain roots have the habit of growing out of the ground,
developing to a large extent above the surface of the soil. This exposed portion is
green, due to the development of chlorophyll by the action of sunlight. As this
tendency is marked among certain varicties of root crops, more especially carrots,
it became interesting to ascertain what difference, if any, as revealed by chemical
analygi.;, existed between the lower, underground portion and that which was
exposed,

P To this end, four White Belgian carrots were selected, nearly half of each root
being green, due to growth above ground. They were cut in two at the line of
jntlxction of the green and white portions. The weight of the parts were as
follows :—

Upper and green Parts.....c.ceees sesceemennersatiieees s avenes 2 10
Lower and white parts... cecceerecciieiie ceree cevviinneees 3 7

Total weight of four roots..cc..c..weeeveiieraennne 6 1
8c—10%
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These were then submitted to analysis, with the following results :—

Albuminoids.

Nitrogen-free
extract.

Fibre.

Ash

| Water.
Fat.

41
21

&

Upper (green) portion ..... . .  ceiieiiecannn. 89°04

Lower (white) portion........cco.evevees iiann. 90°70 75

@ 2
& ¥
-
=3
&

93 76

The composition of the dry matter is given in the subjoined table.

Albuminoids.
Nitrogen-free
extract.

Fat.
Ash.

Upper (green) portion. ... .......c..o coee ... . 9°60 372 | 6881 7:70
.................. o1l 28| nan| 817

Lower (white) do ..... ............. .. .

These data show that in many particulars the composition of the exposed and
underground parts is very similar, and that the differences, where such exist, are
by no means large. The most notable of these are in the albuminoids and fat.
The slightly higher percentage of the former, recorded as occurring in the
exposed portion of the carrot, may probably be due to the presence of the green
colouring matter (chlorophyll), which contains nitrogen as a constituent, or it may
be owing to a development of soluble nitrogen compounds, whose function is to carry
this important element from one part of the plant to another to be finally laid up
as protein. Further experiments will be made to ascertainif this increase of
nitrogen compounds is constant in the 'parts developed above ground, and also to
find out the true character of such compounds. For the present, it will suffice to
say that the apparent increased percentage does not in all probability represent any
real or material increase in food value, The larger proportion of the consti-
tuent here designated as fat, found in the upper part of the root, is undoubtedly due
to the presence of chlorophyll, which by the method of analysis is dissolved out
and determined with the fat. This increase, therefore, has a fictitions and not a real
value.

It may be concluded from the chemical data of the present experiments that no
material ditference in food value exists between the two portions. The questions
of palatability and digestibility (since disagreeable and poisonous principles are
sometimes developed in exposed roots), as well as the economic one of cost of culture
and harvesting and weight of crop, are probably the most important to be con-
sidered in arriving at a conclusion as tothe relative merits of those varieties of roots

which grow above and below ground. :
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THE BABCOCK TEST.

In June of this year, a bulletin (No. 13 of the Dairy series) was issued, in which
I gave full instructions for working this test in the dairy, for single and composite
samples —the latter by the use of potassium bichromate as a preservative. Informa-
tion was also added, necessary for the calculation of the payments to patrons of
creameries and cheese factories in which the percentage of fat in the milk has been
adopted as a basis of remuneration,

Since that date, many questions have been received regarding the manipulation
of the composite test. Chief among these have been those that referred to the max-
imum and minimum quantities of potassium bichromate that can be used without
affecting the reading of the fat obtained. Several series of experiments were ac-
cordingly instituted to establish the limits between which this preservative can be
employed with certainty, and also to ascertain the length of time a composite sam-
ple so treated may be kept without showing a diminution in its fat contents.

Composite samples were prepared in duplicate from the milk of a herd which,

during the week that the samples were taken, gave the average of 3-10 per cent of
butter-fat as the mean of the daily tests.
’ While preparing the composites (from Monday to Satarday) and until the test
was concluded, the bottles were gently shaken every day to incorporate the risen
cream and to prevent the latter from sticking to the sides of the bottle, The tem-
perature of the samples throughout the test would average about 63°F.

ExXPERIMENT A,

Date of composite samples, May 8th-15th, 1893,

Mathematical average of daily tests: 3-40 per cent fat.

Composite sample A, =600 c.c. milk -- 3 grms. potassium bichromate,
&“ « B. pa— 600 c.C. [ + .6 13 3

(Note. These quantities of potassium bichromate are equal to 4} grains and 9
grains to the pint respectively.)

The percentage of fat was ascertained in these samples on the subjoined dates,
with the following results:—

A. B.
Fat, Fat,

Date. per cent., per cent,
May 15th....... eereeriennas reeererese o veveeeanersas . 34 34
“ 20th......cccoeveeenn. eetecivaccsesstsnernens cosonss 34 34
“ 22nd.....ooceannnnnnt et eeseeses saseasescsrecensan 34 34
A § 1 R 34 34
JUne 3rd.ecccens ciiie i e e 374 34
e 11 1 D U 34 34
R & £ 1 T U DU - 34 34

These tests were made with the usual quantity of acid and gave clear readings
throughout, ,

It may fairly be concluded from these results that (1) any quantity of potassium
bichromate between 4} grains and 9 grains to the pint serves equally well in pre-
serving the milk in a fluid condition without interfering with the accuracy of the
Babcock test, and (2) that milk so treated, if kept carefully shaken and moderately
cool, shows the same percentage of fat for at least one month. ,

N T
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ExpERIMENT B.

A second series of composite tests was made during the week, May 15th to 22nd.
The mathematical average of the daily tests of the samples going to make up the
composites A and B was 3:05 per cent fat.

The series was carried on in duplicate:—

Composite sample A.= 600 c.c. milk | 1-2 grms. potassium bichromate,
“ « B=600cc ¢ 24 ¢ “ “

(This is equal to 18 grains and 36 grains to the pint, respectively.)
The fat readings are as follows :—

A, B.
Date. Fat, Fat,
per cent. per cent.
May 27th. e rrer ctrer e ce s saaaee 3:0 2:95
June3rd. ... coccceiiiiiiiin it s crrrrriesiarireeeee 371 300
LS 1171, TP PP 31 300
LD 4 7/ SN 30 300
LU 7 £ (PP 30 2:95
Jaoly 7th ........ et eerserreieeean s irrasaaen seeranrs 30 2:90

After this Iast date the fat in both samples becameslightly curdy and the percent-
age gradually lower. The samples were shaken daily and tests made every week until
September 26th, when the respective readings were A.2:20 per cent fat; B. 2:50
per cent fat. Both samples had curdled and were measured with difficulty.

For more than seven weeks the milk had retained its fluidity and yielded a cor-
rect percentage of fat, though the preservative had been increased to 36 grains to
the pint,

ExperIMENT C.

A further series was then commenced in which composite sample A. had 36
grains potassium bichromate, and B, 72 grains potassium bichromate to the pint.
The fat readings were made at intervals of one week from June 3rd to September
30th, The mathematical average of the percentages of fat, obtained from the dail
tests of the samples making the composites, was 3-51. ‘

The results were in accord with those obtained in Experiment B., viz., the per-
centage of fat after a time became gradually less. On September 9th, the fat in
both samples read 3-1 per cent. It was further observed that, as the quantity of
bichromate was increased, the volume of acid had to be slightly decreased in order to
get clear readings. Towards the close of the test period, as the bichromate becomes
reduced, however, the volume of acid must again be increased.

ExperiMENT D.

Date of composite sample, May 29th—June 3rd. Potassium bichromate to the
amount of 230 grains to the pint was added. The percentage of fat, as obtained from
the mathematical average of the daily tests, was 3-35. '

The normal quantity of acid (175 c.c.) charred the fat so that it could not be
read. The amount was gradually reduced till the readings became distinct, and as a
result it was found that 11-5 c.c gave clear readings and the correct percentage of
fat. On June 24th the milk with ihis quantity of acid still showed 33 per cent fat,
After this date the milk became lumpy and the fat adhered to the sides of the boitle,
so that a representative sample could not be taken up in a pipette.

Conclusions.—A consideration of all these results will show that the exact amount
(i.e., withincertain limits) of potassium bichromate to be added is of no momert. For
ordinary work from 3 to 7 grains (measured roughly on the point of a knife orin a small
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spoon) is ample, and is to be recommended as giving excellent results. The daily shak-
ing of the composite when adding a sample, should be done gently and thoroughly, and
the bottle kept in a cool place. If the fat readings are obscure through charring due
to excess of the preservative, the quautity of acid must be slightly reduced.

The basis or plan of paying in creameries and cheese factories for milk accord-
ing to its percentage of fat, as made possible by the Babcock test, appears to give
excellent satisfaction to all parties concerned, and it is pleasurable to note that every
succeeding year marks its more exteusive adoption. It puts the value of the milk
upon the constituent that is of the greatest commercial value, and at the same
time docs away with the necessity of irritating inspection. It encourages good
breeding and good feeding, and gives an impulse to intelligent and economic farm-
ing. It affords to each patron a just and equitable recompense for his merchandise
aud must present itself as being the best basis so far brought forward for the pur-
chase and sale of milk.

DESICCATED MILK.

A sample of this substance, which is made by the evaporation of milk, to which
a certain amount of cane sugar has been added, was forwarded from Souris, Prince
Edward Island, where it had been manufactured.

It is in the form of a yellowish-white powder, and it is claimed that it may be
preserved in good condition and palatable for a length of time, eveu though exposed
to the atmosphere. If it possesses this latter quality, it may for certaiu uses replace
the ordinary condensed milk.

In view of its possible introduction into the markets as & Cauadiau dairy pro-
duet, its analysis was deemed advisable.

ANALYSIS.

L 1> S U P U 5-44
Fat e e e e 21-%3
Albuminoids (casein and albumen)........cccceeerniiinnnnnnnee 18-01
A s Ceemeenens 3-15
Milk 8UZAr « eeeveniiiieciiieie et e caeenen e 25-22
Cane BUZAT eceeeereenueeirnirneiinnin veren oanenns Cearees ereeeeenns 26-45

160-60

WELL WATERS.

It is undoubtedly owing to what has been said in previous reports that year by
year there is to be noticed an increased interest taken by farmers in the condition of
their water supplies. This is indeed encouraging, but from the character of the
samples forwarded for analysis, it is plain that our warnings as to the danger of
pollution from the barnyard, stables, &c., must be continued. Itis probably true that
those only who very strongly suspect contamination send samples—since farmers
wishing an apalysis are required to follow instructions (forwarded on application)
and also to prepay express charges—yet the data here given emdphasize the fact
that many waters used on Cauadian farms are seriously and dangerously pol-
luted. In the majority of instances there is no necessity to have impure water,
the contamination of the supply being due to the location of the well in the barn-
yard or stable, or in the vicinity of some such source of pollution., As a matter of
course, such wells must act more or less as cess-pools.
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ANALYSES OF
Rosults stated in
é -
2 | 4] 2 .
9 Ts | g3 o
. g leg 528! 4 | B,
No. Name. Locality. Date. i g g a‘é,‘h: _2 71e]
g [E%|232| & | %
m |4 |= 5 | &
1 [Quarantine Station../Partridge Island, N.B...{Nov. 30. ‘056 | *130 { -250 3621 1040
2 ¢ “ . “ ...] “ 30..] None. | ‘058 | 1'104 19°5 | 112-0
3 “ ¢« . o “ 30 ‘024 | 134 | 1:504 255 1380
4 |Allen Bros.......... Winona, Ont. .,.... ... Feb. 2..| 4270| ‘05 | None. 440°0 | 3536°0
6 [Mummery, A. R ....[Chatham, Ont. ........ “ 3., 04 [ ‘144 -023 35| 380
6 Radley, E.C........ i ieiaeees “ - 3. *628 | ‘162 056 1000 | 4650
7 |[Kemp,D. ..., .... Weymouth N.S........ o 3..) 004 ‘104 ] 5'06 220 182°0
8 |Rice, B. Spring. ..... Regina, Assa., NW.T..] 4.1 21 (-11 [........ 235 | 4240°0
9 ¢ . ¢ Lo 4.. 965 | *285 (... .... 180°0 [18390°0
10 {Johnson, Basil J. .... St. Louis, Co. Kent, N.S.{Mar. 29.. <028 | 066 640 125°0 | 3240
11 " “ ¢ 29, “14 ‘155 ‘963 35°0| 2520
12 |Carpenter, F.M.,M.P Stony Creek, Ont....... “ 29,..] None. | '064 | 2-444 430°0 | 18640
13 {Petapiece, Geo. E...,[Manotick, Ont ......... April 5..128°00 |......0.... ... 250°0 | 1134-0
B S Yarker, Ont.......... May 1.. ‘97 78 <7322 28-0] 3980
15 {Dunning, W. H.... Sandwich, Essex, Ont...| ¢« 15.. ‘97 | "044 | -180 483°0 | 4147°2
16 DilL . W........... Moosomin, N.W.T..... June 14..| ‘78 | ‘154 | None. | 120 18672
17 |Shearer, Jas......... Dromore, Co. Grey, Ont.| “ 16. *032 1 (022, -026 50| 2268
18 {Dunning, W. H....../Sandwich, EssexCo Ont.] ¢ 26..] 101 | ... -022 500°0 | 4146°0
19 |Gordon, J. G........ Moose Jaw, NNW.T..... July 10, ‘048 | 104 |........ 1000 { 610°0
20 |Kelsey, J.F......... Agricola, Alta.,, N.W.T..{ ¢ 25, 2°19 ‘455 |.oun.n.. 106 | 720°0
21 (McDonald, Jas. .. . (Starbuck, Man......... “ 25,1 170500 ........ 2276°0 | 5915°0
22 |Experimental Farm.. . : ‘024 | 046 26 836
23 |Knight, Wm ...... . ‘074 03 14| 1400
24 [McDonald, Hugh..... .11, 24 |ooin.... 2930 |........
25 “ ] 10 feeeee s 2750 |......o.s
26 [Campbel, R ........ . ‘04 *349 60 ........
27 N . ‘054 27 17°0 |........
28 “ . . - +084 | 2-787 13°04... ....
29 C . . . ‘425 | -023 150 [........
30 “ . . . : 324 *095 1006 |........
31 “ L 12, . 098 | 2°161 1504...... .
32 [Fathers, Joseph....., South Cayuga, Ont. ....} * 31.. ‘229 1 314} -804 46°0 | 24684
33 |Tragnair, Wm....... Welwyn, Assa., N.W.T.|Sept. 26..] 1°676 | ‘084 | None. 23:0 | 1855°2
34 |Tattrie, Calvin...... River John P, O N.S...|Oct. 6. 016 | 042 | 9-24 8501 5660
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WELL WATERS—1893.
Parts per Million.

g
3 }% Oxygen absorbed .
%S g at 80° F.
&5 1 & 2
N ) ] Feport
= In15 | In4 &
= & | M |Hows| 2
n Y]
faint .
80-0 24°0) 740 | 1°7 Fair; not polluted by sewage.
860 26°0 | -268 ‘6768 ¢ Of purer quality than No. 1.
104-0 34°0]1-0032 1 2-1876 ¢ Fair, though too much vegetable matter.
31860 | 350°0| -038 2844 | traces. [Unfit for use; poliuted by drainage from stable.
2900 9570 |..oivnei]eennnans b o Fair; no indication of sewage pollution.
eavy
© 3850 80°0|....... |...... .| traces. |Unfit for use; polluted by drainage.
1320 50°0 4572 | 1-004 {:lraces. Suspicious ; previous contamination indicated.
eavy
37800} 460°0| -7156 | 1-384 traces. |Seriously polluted ; unfit for use.
16752°0 | 16380 | 1-6432 | 3-1568 ¢ An ex ingly bad water.
276-0 48°0 | ‘640 | 1°200 o A fairly water, though chlorine too high.
210°0 42°0 | 1532 | 2°308 o Not safe for drinking purposes ; polluted.
1462:0 | 202°0 252 B8 ..o Second class ; with suspicious features.
very heavy
9280 | 206°0 | 2:584 | 5-076 . |Totally unfit for drinking purposes ; very bad.
222-8 | 1752 | 6:4952 |13-3732 “ Very water.
3198-'4 | 948'8| None. | 18 |.......... The free ammonia and chlorine indicate presence of
liquid manure.
1428°0 | 439°2 | 20132 | 86364 { traces. |Unfit for drinking purposes.
1352 91°6 1492 | ‘3048 none. |Excellent; perfectly wholesome and ranking with
first-class waters,
3052-0 { 10940 Polluted as in No. 15.
440°0 | 1700 A good water ; safe for drinking purposes.
566°0 | 154°0 Seriously polluted and unsafe for drinking purposes.
4870°0 | 1045°0 Dangerous to use ; a bad water.
60-4 23-2 A first-class water of excellent quality.
87-0 630 An excellent water.
...... B P, Notﬁtf‘?rdrinkingpuq‘)?ses.
................ A good drinking water.
................ Probably a and safe water.
............... Pollu
................ Polluted ; not fit for drinking purposes.
................ ...|A very fair water ; safe to drink.
I PO .. .|Condemned as a drinking water.
19652 | 503°2 Dangerously contaminated. .
14820 | 3732 Seriously polluted ; unsafe for drinking purposes.
3110 2550 Shows previous contamination.
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It would unnecessarily burden these pages to give here in full the reports for-
warded to the farmers who sent the samples, bnt sufficient is said in connection with
the analytical data to point out the general character of the waters.

It would only be reiterating what has been said in previous reports were I to
state here the reasons why it is ot paramount importance to have pure water on the
farm. It is only necessary to add that such is indispensable for the good health of man
and beast, and that it is only a matter of time before the effects of an impure supply
are apparent to those who choose to see them, indeed to all but the most careless.
I am well assured that much sickness on the farm and poor results in the stable
and dairy are to be attributed to polluted water, rather than to the causes which
many now assign them.

It is remarkable that only a very small proportion of those who write for (and
receive) the instructions we issue for taking the water, forward a sample. It
indicates that many do not consider the knowledge of the character of their well
water as worth the trouble and expense consequent upon sending the sample.

MISCELLANEOUS.

EXPERIMENTS TOWARDS THE IMPROVEMENT OF CERTAIN
SALINE WATERS.

From the examination in onr laboratories of several samples of saline, or, as
they are usually called, alkaline waters from the North-west Territories and
* Manitoba, it has become apparent that many contain a large amount of Epsom salts or
sulphate of magnesium. Insome instances this is associated with other saline matter,
as sulphate and chloride of sodium (Glauber’s salt and common salt), but it
often occurs that the Epsom salts is the chief, if not the only, foreign saline material.
The well known purgative effect on man and animals which follows the drinking of
such waters makes their improvement a subject of the greatest importance,
especially to those sitnated in localities where ready access to a supply of pure
water is not attainable.

To the end of being able to suggest a method of treatment that wonld resnlt in
making these waters potable, the following experiments were made:

A. To 50 c.c. of a saline water containing Epsom salts were added 100 c.c. of
lime water, which precipitated the magnesia as the flocculent hydrate. After
settling till the supernatant fluid was clear, the whole was filtered, and the
filtrate tested for magnesia with negative results. The washings of the magnesinm
hydrate however showed traces, pointing to the fact that while magnesium hydrate
is insoluble in dilute lime water, it is slightly soluble in pure water, probahly owing
to the latter containing some carbonic acid gas in solution.

B. To 100 c.c. of a 1 per cent solution of Epsom salts (MgSO,, 7 H,0) 200 ec.c.
of lime-water were added. After standing several houYs and filtering, 100 c.c. of the
filtrate, after separation of the lime, were tested for magnesia. A very slight pre-
cipitation ensued. This precipitate was carefully determined and found to be
equal to ‘00064 gram of magnesium oxide. By calculation it is ascertained, there-
fore, that 1-18 per cent. of the original amount of Epsom salts was still in solution, or
in other words, the 1 per cent. of Epsom salts had been reduced by this treatment
to ‘01 per cent.

These experiments being considered very fairly successful and satisfactory in
showing that lime-water can precipitate the magnesia in an inert form, the next
step was to ascertain if, after treatment, simple exposure of the water to air would
gerve to separate out the excess of lime used for precipitating the magnesia as the
insoluble carbonate. For it should be noted that the water after the precipitation of
the magnesia is strongly alkaline and caustic, dne to the presence of the lime as already -
explained. The experiment now to be detailed offers a solution to this question.

C. The saline water used was taken from thesamesample as that employed in ex-
periment A, Itwasforwarded from near Regina, N.-W.T., and contained 715 grains of
Epsom saltsto the gallon. To 100 c.c. of the water were added 200 c.c. of lime-water,
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thesubsequent treatment being that already described in experiments A and B, The
filtrate from the magnesium hydrate was exposed in a shallow dish to the atmos-
phere of the laboratory for ten days. A considerable precipitation of carbonate of
lime ensned, due to carbonie acid in the air, and the water was no longer found to
be alkaline to test paper, proving the absence of caustic lime.

From the results of these experiments, I think we may fairly conclude (1) that
by the use of lime-water the deleterious magnesinm salt may be practically removed,
and (2) that by the subsequent exposure of the treated water to the atmosphere, the
excess of lime used in precipitating the magnesia may be precipitated as the innocuous
carbonate,

No practical application of this mode of treatment on a large scale has yet been
made, though its cheapness, simplicity and thoroughness warrant me in suggesting
it as well worthy of trial by those compelled to use water more or less impregnated
with Epsom salts. Wooden tubs or troughs could be used for the precipitation and
subsequent exposure, and no expense, save the cost of the burnt lime, need be
entailed. The [precipitation of the magnesia and subsequehntly of the lime by ex-
posure might proceed simultaneously and in the same vessel, and the clear superna-
tant water subsequently poured or siphoned off. Ifsuch a process were adopted,
care must be taken not to have too great an excess of lime, or the total conversion
into carbonate would take a very long time.

It must be remembered that the water so obtained, though free from Epsom
saits and caustic lime, would not rank as first ¢lass. It would be a hard water, con-
taining both sulphate and bicarbonate of lime, the latter, however, could be got rid
of by a subsequent boiling, which would throw it down as the insoluble carbonate.
If the water, however, did not originally contain much sulphate and chloride of
sodium, I am of the upinion thata fairly palatable water would result, and certainly
one much more wholesome than the original.

SLUG-SHOT: AN INSECTICIDE.

A sample of this material was forwarded by a correspondent in Cape Breton,
accompanied by a request for its analysis and a report as to its value for killing the
potato beetle. .

Itis a pinkish red, earthy powder, not unlike burnt clay. It was carefully exam-
ined for arsenic and other poisonous compounds with negative results. Further exami-
nation proved it to contain flowers of sulphur, This constituent was determined and
found to be54 per cent. It is scarcely necessary to add that this material must prove
valueless for preserving potato vines from the ravages of the potato beetle.

THE VALUE OF DILUTE SULPHURIC ACID FOR CHECKING THE
SPROUTING OF POTATOES.

From a series of experiments recorded in my last report,* the conclusion arrived
at under the conditions of the experiments was thai a 2 per cent solution of
sulphuric acid was valueless for checking the sprouting of potatoes. These trials
were, however, made in the spring, and the treated tubers were not protected from
light—conditions which it was thought were perhaps unfavourable to the best resnlts
of the treatment. In the experiment the results of which are now given, the potatoes
were treated in the autumn and preserved in the dark,

On November 30th, 1892, three varieties of potatoes, Early Ohio, Beauty of
Hebron and State of Maine were treated (a) for twenty minutes and (b) for one
hour with a 2 per cent solution of sulphuric acid. Immediately after the expira-
tion of these periods, the several samples were repeatediy washed with water, allowed
to drain, placed in jars and stored in adark place, the other details of the experiments
being similar to those given last year. On March 13th, 1892, the potatoes were

*Pages 141, 142, Report of Experimental Farm, 1892,
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examined, The potatoes of all the samples, both treated and untreated (the latter
being stored as checks) had sprouted. 1t was noticed that the sprouts of the treated
tubers were longer than those of the untreated, showing apparently that the action
of the acid treatment was to accelerate rather than retard the sprouting. These
results corroborate those obtained and reported on last year. The sprouting of the
untreated tubers, as well as of the treated, may probably have been assisted by the
presence of air which freely surrounded the potatoes in the jars. Potatoes stored
in a bin have smaller air spaces between them, and under such conditions it is found
that those on the surface are the first to sprout, It is, however, quite evident from
our two years’ work on this subject that 2 per cent sulphuric acid has not the
deterrent action in preserving potatoes that has been claimed for it,



REPORT OF THE ENTOMOLOGIST AND BOTANIST

(Jaues Frercmer, F.R.S.C, F.LS.)

W. SaunpeRs, Esq., !
Director, Dominion Experimental Farms, :
Ottaws,

Sir,—I have the honour to hand you herewith a report upon some of the more
important subjects which have beeu brought officially under my notice during the
past season.

DIVISION OF ENTOMOLOGY.

Withregardtoinsects injurioustothe agricalturalindustries, the enormousincrease
and spread of the Cattle Horn-fly claim firstmention. This fly has undoubtedly cansed

great loss. Where the well known remedies have been applied perseveringly, there .

has been decided relief to the infested cattle, and much needless loss has been averted.
In most instances of failure, I have found on inquiry that the remedy had been
applied once or twiceonly and then given up. Canadian farmers must recognize the
fact that this is an exceptional visitation, and that therefore they must take excep-
tional mesasures tocombat it. As tothe trouble and expense of these measures, leaving
aside altogether a consideration of the cruelty to the animals, that is merely a matter
of dollars and cents. The question which all must ask themsclves, is, Will the bene-
fit I shall reap overbalunce the cost of the applications? In reply to this I can
answer emphatically that it will, many times over, and further, that the better they
attend to the instructions given, 8o mach greater will the profit be. Judging from
the past history of the introduction and spread of this pest in America, I am led to
hope that in districts which have been badly infested this season, the attack will
be decreasingly less severe year after year in futare. -

Grasshoppers have been destructive in western Ontario and a few of the usual
fruit pests have been locally abundant. Two of the worst ot these, the Plum Curculio
and the Codling Moth, have caused much injuryiu Ontario. Spraying the trees with
Paris green for both of these pests still remains the best remedy. Where the work
is done carefully and intelligently it is practically all sufficient, the occasional cases
of failure which are sometimes heard of, and these are very rare, are almost invari-
ably due to careless work. One of the most remarkable instances I have ever seen
of the results of good careful work, was in the orchard of Mr. S, A. Fisher at Knowlton,
Que. When I visited him in September last, I could not find in his orchard a
singleapple which had been injured by the Codling Moth. This was the first year
he had sprayed his orchard. In previous years hie crop had always been badl
infested, and this year the orchards of his neighbours all around him, none of whic
had been sprayed, were so still, In British Columbis, where fruit-growing has be-
come a leading industry of the country, the Apple Aphis has developed in aremark-
able manner and is doing much harm. Besides information from my own corres-
pondents I see by the extremely valuable report for 1892, published by Mr. J. R. An-
derson, the Statistician of the Department of Agriculture of British Columbia, one of
the best colonial reports I have ever seen, that this insect is alarmingly abundant and
destructive throughout the province.
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Early in October by the kind permission of the Hon, Minister of Agriculture, 1
had the great advantage of attending the World’s Columbian Exposition at Chicago,
where I not only acquired much information of value to my department by ex-
amining the many excellent collections of insects there displayed in illustration of
the value of applied entomology, but was able to be of service in reporting upon
certain pests of stored grain, which just at that time had been noticed to be des-
troying the cereals exposed as samples or used in ornamentation of the various
courts in the Agricnltural Building. From the fact that very few connected with
the exhibits knew the life histories of the pests concerned, there was a good deal
of unnecessary anxiety at the time of my visit, which I was pleased to be able in a
measure to allay. The entomological division of my department was represented
at Chicago by a collection of 20 cases of insects systematically arranged. In the
preparation of this collection I was materially assisted by Mr. J. Alston Moffat, of
London, who arranged the cases of moths, and by Mr. W, Hague Harrington, of
Ottawa, who prepared two beautiful cases of Hymenoptera. I have also to gratefully
acknowledge donations of insects from the Entomological Society of Ontario, the
~ Rev. C.J. S. Bethune, of Port Hope, Messrs. H. S. Saunders and W. Rennie of
London, Ont., and Prof. W, Saunders, of Ottawa. When finished, the collection pre-
sented a very creditable appearance and, when returned, will form the nucleus of a
reference collection at the Central Experimental Farm. Such a collection for
reference has been much needed in the past. I hope during the coming winter to
much increase this collection from the large amount of material which had accumu-
lated previous to the appointment of my assistant, Mr, Guignard, and which could
not be arranged, owing to pressure of other worlk. ’

DIVISION OF BOTANY,

In the Division of Botany the experiments with grasses, native and foreign,have
been continued and have attracted much attention from visitorsto the farm. The
inereased importance of the dairy industry during the last decade, has naturally
drawn much attention to the subject of fodder plants. The experimental grass plots
covering about 1} acres are situated on a piece of moderately good land, lying to
the west of the main road to the office and between the road and the ponltry house.
The ground is varied and provides the different kinds of soil and degrees of moisture
necessary for the testing of grasses of various habitats, The method which has been
followed in furnishing these beds has been to obtain seed by exchange, purchase or
collection in the field, and caltivate the plants until a sufficient quantity were on
hand to set out a plot of one square rod to each species. There are about 130 of
these plots now in use. It is considered that plots of this size are large enough to
give a correct idea of the value of a grass from its habit of growth and weight of
product per acre. In addition to the whole plots of 1 square rod are half plots
where grasses are grown which are of known value or have been tested and which
may be of interest to visiting farmers, _Grasses of botanical interestonly are grown in
mixed beds, about4 rows being given to each species. A bulletin (C.E.F.,No,19.) having
been lately issued entitled : * Grasses, their Uses and Composition,” treating of the work
of this department in that line, it is not thought advisable to devote much space in
this report to that subject. Experiments have been carried on, but are not yet
completed with permanent pasture and hay and lawn mixtures. Samples of the
best mixtures offered for sale by seedsmen were secured and sown, and although on
the whole these mixtures were satisfactory, there were several points in which it
was thought they could be improved. Some of the grasses which form a large pro-
portion of the mixtures were not suited to our climate, and others came to maturity
at seasons 80 different that the grasses could not all be at their best when mown for
hay. Careful notes have been kept of the time of flowering of all the different
varieties year by year, and these have been made use of in some trial mixtures for
hay which have been sown in 6 large plots of i acre each, lying to the north of
the road leading to the poultry house and beyond the row of birch trees shown to
theright of the illustration, In addition to the true grasses about 15 plots have
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been devoted to clovers and other fodder plauts; these lie immediately in front of
the poultry house. Early last sprin%a distribution of seeds of grasses for trial was
made to farmers in all parts of the Dominion: over 1,000 packets were sent out to
110 different individuals, With the seeds a letter of instructions was sent and a blank
form for filling in data as to time of sowing, flowering, etc. I am sorry to say that
very few reports have been so far received, which 1s much to be regretted; for
farmers all over Canada are buyin% large quantities of grass seed every year much
of which is quite uselessto them. If these reports were made, we should have exact
data from all provinces which could be tabulated and would then be of great economic
value. ’

A large addition has been made to the collection of plants in the Arboretum
and Botanical Garden, details of which will be found on page 34 of this report.

There has been much correspondence concerning Weeds, particularly from the
North-west and Manitoba, where farmers seem to be ulive to the importance of de-
stroying these agricultural marauders which drain the soil of its nourishment and
choke out the crop. A special collection, separate from the large hortus siccus, is
being prepared of the weeds of the farm, as well as a reference collection of the
seeds of weeds for examination and comparison,

Meetings.—I have during the year attended nine agricultural meetings to deliver
" addresses upon subjects connected with my department:—

1. Dairymen’s Association of Western Ontario, London, Ont.

2. Farmers' and Dairymen’s Association of New Brunswick, at Fredericton, N.B.

3. Central Farmers' Institute, Toronto.

4. Meeting of fruit growers of Lincoln Farmers' [nstitute, St. David’s, Ont.

5-17. District of Bedford Dairymen’s Association, Cowansville, Que., followed by
two meetings of horticulturists on the following days at Knowltou and
Waterloo, Que,

8. County of Carleton Farmers' Institute at March' Corners, Ont.

9. Township of Fitzroy Farmers' Institute at Galetta, Ont.

Acknowledgments.—I beg again to express my thanks to my many correspon
dents who have rendered me much valuable assistance in making observations and
sending me prompt notice of the occurrence of injurious insects. I am more and

more convinced every year of the value of being in constant correspondence with °

those actually engaged in the cultivation of the eoil. If suggested remedies are suc-
cessful, the very best must be discovered and made known as widely and as quickly
as possible; if they fail, the reason of this must be found out, and if useless, tarmers
must be warned against them, so that neither labour, time nor money may be lost which
might be better employed. I have again to acknowledge many courtesies extended
and valuable reports received from colleagues, official entomologists and botanists
in other countries, amongst whom I would particularly name Prof. Riley, the
United States Entomologist; Miss E. A, Ormerod, of England; Dr. J. A, Lintner, of
New York; Dr, J, Ritzema Bos, of Holland; Mr. F. Turner, of New South Wales,
and Mr. C, French, of Victoria, Australia.

An object which has attracted much attention in my office is 8 wall case given
by Prof, Fernald, Secretary of the Massachusetts Gypsy Moth Committee, illustrating
by means of beautifully mounted specimens the life history of the Gypsy Moth
(Ocneria dispar, L.,), which has been the cause of so much loss in the New England
States,

For identification of difficult species I gratefully acknowledge my indebtedness
to the following specialists: For Coleoptera, Mr. Albert Fauvel, of France, Dr. John
Hanmilton, of Allegheny, Pa., Dr. George H. Horn, of Philadelphia, Pa., and Mr. W,
H. Harrington, of Ottawa; for Lepidoptera (Noctuide) Prof. J. B. Smith, of New
Bruuswick, N. J.; gMz‘crolepidoptera) Prof. C. H. Fernald, Amherst, Mass.; for
Coccide, Prof. T, D. A. Cockerell, Las Cruces, New Mexico.

For botanical specimens: Prof. J, Macoun, Ottawa; for microscopie fungi, Mr.
J. Dearness, of London, Ont., aud Prof. B. D. Halsted, of New Brunswick, N. J.

To all of whom I here respectfully tender my heartiest thanks. :
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The following donations of plants and seeds have been received during the year:
Prof. Beal, Michigan Agricultural College: collection of grass seeds, 14 species,
F. Tarner, Esq., Botanist, Department of Agriculture, New South Wales: seeds
of grasses and fodder plants, 19 species.
Prof, O. Lugger, Minnesota Experiment Station: collection of grass seeds, 37
species.
P Steele, Briggs, Marcon & Co., Toronto: collection of imported grass seeds, 34
species, and 13 varieties of rape.
W. R. Carles, Esq., Chinkiang, China: seeds of Stillingia sebifera and Anemone
cernua ; also bulbs of Tulipa edulis. -
J. A, Balkwill, Esq., London, Ont.: roots of native plants.

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

JAMES FLETCHER,
Entomologist and Botanist.

DIVISION OF ENTOMOLOGY.

CEREALS.

The grain crops of the Dominion as a whole have been less injured by insect
pests during the past season than has been the case for many years. The only
occurrences of unusual severity have been by Cut-worms to wheatin Manitoba, and by
Locusts chiefly to oats in Ontario. Specimens of the true Army-worm (Leucania
unipuncta, Haw.) from which the moths were subsequently raised, were sent to me

from Manitoba by Mr. Richard Waugh, of Winnipeg, who writes as follows :—
' “ August 4—1 send you this day samples of some caterpillars which have ap-
peared in great numbers on the end of a wheat field, just outside the city, eating
both blades and ears, The field abuts on the river and the path is strewn with the
worms which are in great force.”

 Angust 18.—The army-worm has destroyed a lot of wheat on the east side of the
Red River in Northern Miunesota, and I believe our visitation is a stray lot from
that section. They devoured both the leaves and the green heads, but vanished in
a few days.”

The Wheat-stem Maggot (Meromyza Americana, Fitch) was observed to a small
extent in wheat fieldsin the Ottawa district; but few complaints were received from
other parts. The larve were found much more abundantly this year in the root-
shoots of grasses than in the stems of wheat and barley.

. CUT-WORMS IN GRAIN CROPFS.

Year after year complaints are received concerning the injuries of Cut-worms to
grain crops, and during the past season, these have been very numerous in Manitoba
and parts of the North-west Territories. Up to the present time no satisfactory
remedy has been devised to put a stop to these depredations. A great desideratum
is more knowledge a3 to the exact identity and life habits of the species concerned.
I trust I may be able next year with the assistance of correspondents in the West,
to obtain specimens and work out the life histories and food habits of some of the
western Cut-worms, on which there is yet much to learn before a practical remedy
can be recommended. The followingletters will, I think, give an idea of the urgency
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of this case and will indicate the present state of the entomological information iw
our hands:—

“ Angust 19.—I was told a few days ago, that a report had been sent out by you
which contained a simple remedy for destroying cut-worms. If such is the case, 1
would like to have itsentto me. Ihad a 20-acre field of wheatentirely destroyed last
year when the second leaf was about one inch long. Where the drill teeth ran, the
ground was as fine after they had done as if it had been sifted ; there was not a leaf
to be found. As far as I can learn, this grub is known as the little black grub, and
what would kill the cut-worm, would kill it.”—JorN STEWART, Regina, Assa.

Reply :—* April 26.—I fear the report that I have a simple remedy for destroy-
ing Cut-worms is vather more than I can myself admit. Cut-worms are amongst
the most troublesome of our farm enemies, more particalarly when, as in your case,
they attack grain crops. There are upwards of 400 kinds of Cut-worms, some of
which differ from the others in their habits, I shall be obliged if you will send me
this epring some living specimens for examination. This can be done easily by mail
and free of postage. As the Cut-worms you refer to attacked your grain crop, it is just
possible that they might not injure some other plants, such as potatoes, which do
not belong to the Grass family, like the small grains. Could you not put your in-
fested field under some other crop next season, 80 as to try this?”

“June 12.—The Cut-worms are not so numerous this summer, as they were last,
This evening I could only obtain a few. Last 12th of June, they could have been
got by the handful. I send you a boxof the grubs.”—JouN STEWART.

Reply :—* June 21.—Yours of the 12th inst. and the insects referred to therein
arrived safely. The Cut-worms in your grain crop are the Clay-backed Cut-worm
(Carneades insulsa, Walk,=Agrotis campestris, Grt.), which in many districts of Mani-
toba and the Territories has done much barm during the last ten years. I find by
my notes that this species is always most numerous where weeds have been allowed pos-
session of the ground during the previous autumn. Were you able this season, as sug-
gested by me, to put that part of your farm which was badly infested last year under
any other crops than grain?”’

“June 19.—I am sending you by this mail in a small box some Cut-worms that
are doing considerable damage to wheat and oats. A neighbour of mine has had a
field of 30 acres of wheat completely cleared by them, and now they have started
on my oats in an adjoining field. The land where they began was badly summer-
fallowed last year and the weeds came very thickly, chiefly pig weed orlamb’s quar-
ters., They seem to have bred in this field. Can you give us any information how
- 1o get rid of them ? I thonght of summer-fallowing all my land on this place next
j“year and sowing timothy. It is no use trying to grow grain where these insects
are. I had a small piece of last year's fallow that the weeds had started on this
spring, adjoining my neighbour, and when the grubs had cleaned his field they started
on the pig weed on mine, I hauled dry straw and manure and covered them up
with it and then set fire to it the next day. They got up into the straw over night
and I must have burnt millions of them, for I could take them up by the shovelful,
I never saw anything like it. T have put feed oats on the land, but expect they will
clear the whole, I see they are on many farms here, but the owners do not seem
to think much of them, I fear they will be getting woree. There is one thing cer-
tain. We shall have to adopt a different method of working our summer-fallows,”
—Wax. RicaarDsoN, Douglas, Man.

1n reply Mr. Richardson was informed that the caterpillars sent were the Clay-
backed Cut-worm, and that his theory was correct that the prevalence of these insects
was largely consequent upon imperfect summer-fallowing of the previous year,

“June 27.—I inclose a few specimens of grubs which are doing considerable
damage to gardens and early summer-fallowed lands. Whole fields are being des-
troyed by them. Can you give us any information concerning their habits of life,
euch as how deep the eggs are deposited and if late fall-ploughing would kill them.”
—JoaN LAwRENCE, Sewell, Man.

8c—11
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In reply Mr. Lawrence was informed that the species was the same as referred
to above, and the usnal remedies were given,

Early last spring I had some correspondence with Mr. Richard Waugh upon
this subjeet, which began by his rending me a letter from Mr. John Stewart, com-
plaining of the injuries to his crop of 1892, in which he also mentioned that a crop
of flax had been left untouched; to this I replied, March 26:— I have read your
eorrespondent’s letter earefully and notieed that the erops attacked by the caterpil-
lars were oats and wheat (Gramines), and that flax the only other erop mentioned,
which belongs to a different family of plants, wus uninjured. Now some of the Cat-
worms which destroy grass erops, grains ineluded, do not injure other erops, and it
is just possible that the species in question may be one of these. Should this be the
case, the simplest remedy which suggests itself is to put the land under some other
crop than one belonging to the Grass family for two or three years. Potatoes are
good for this purpose, not only because comparatively few insectsinjure that plant,
but because potatoes are late in appearing above the ground in spring. I surmise that
the inscet complained of is the same Cut-worm as some years ago was sent to me by
Mr. A. Burrows, and upon which I wrote an article for The Nor' West Farmer. It
is difficult to suggest a definite remedy for any insect without seeing specimens. I
hope that Mr. Stewart or any other farmers will send me specimens of inseets
whieh may trouble them.” «

“ June '7.—Yesterday when at Carberry speaking at the Institute, considerable
damage was reported to summer-fallowed wheat by caterpillars of which I send you
a sample. Very weedy fields which had been allowed to grow so without disturb-
ance, suffered most, and a eultivated strip in the same field seemed free of the
insects. Barley was being sown on the top of the ruined wheat, in the hope that it
would eseape. I asked one man to try a half bushel of flax. Some allege that late
ploughed fallow does not suffer, and it is assumed that deep plonghing and rolling
later in the year would either bury them or divert them from eoming there. Others
allege that mellowness of the soil is a8 much the attraction as the green weeds,
Some years ago a crop of wheat was saved by the grubs eating ulilthe pig weed in
the crop and leaving the less palatable vegetation. Such grubs have devoured the
crops in clean gardens that were summer-fallowed. Will you please consider this
and give us your opinion as to remedial aetion? Prof. Lugger killed the grasshop-
per grubs in Minnesota by deep ploughing.”

Reply :—* Jure 21.—The grubs sent with your letter are the Clay-backed Cut
worm (Agrotis campestris)* which is frequently very troublesome in Manitoba, You
are eorrect when you say that Cut-worms are most injurious where weeds have been
allowed to grow undisturbed the previous year. It is just possible but hardly likely
that the barley sown where the wheat was ruined will eseape. This Cut-worm, I
think, comes to full growth only toward the end of June, and the barley: would, of
course, be up long before that. Grain crops being occasionally saved owing to the
fact that the grubs attacked by preference pig weed and other plants growing among
them, is merely due to the fact that some varieties of Cut-worms feed only upon certain
kinds of plants; but then again on the other hand, others are virtually omnivorous,
and will eat anything. There are in Canada about 300 different kinds of Cut-worms,
many of which differ widely in their tastes and habits. I am afraid that the deep
ploughing remedy for this pest, would not avail much. Prof. Lugger’s experiments
in Minnesota were with grasshoppers’ eggs not with the grubs, There are some
Cut-worms which pass the winter in the moth state and lay their eggs in thespring,
as in the case of the Army-worm moth. Itis just possible that those gardens which
were infested afterhaving been kept clean the year before, were devastated by aspecies
having this habit. These, however, are luckily few in number, 5o that, on the whole,
I consider one of the best remedies for Cut-worms is, keeping the land as clean as
possible in the autamn.” ~

There is perhaps no one single question concerning which &0 many inquiries
are made by farmers and gardeners every year as the best remedy for Cut-worms.

* = Carneades insulse, Walk.
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In my annual report for 1888, I published a rather extensive artiele upon this sub-
jeet, but as the edition is entirely exhuausted, I reproduce here with a few slight
alterations part of that article which I think will be of use at the prescnt time.
“ Cut-worms are the eaterpillars of dull eoloured active moths belonging to the
Noetuidee or Owlet moths, of which there are upwards of400 on the North Ameriean
lists. Fig. 1 shows the moth of the Devastating Cut-worm
(Hadena devastatriz, Braee). Of eourse, the different
speeies vary somewhat in their habits, but taken as a
elass they are very similar, and in the present state of
our knowledge,it will be more convenient to treat thom
as a class, at any rate in a report like this, whieh is
prepared particularly with the hope of helping farmers
to overcome their insect foes. As Cut-worms
Fig. 1. —The Devastating Cut-worm. are the caterpillars of so many different species of
moths, the inaecuracy of speaking of them as the Cut-worm is apparent. Moreover
many other insects are sent in and reported upon as Cut-worms, which do not belong
to this class at all.  Of these the White Grubs, the larval state of the June Bugs
(Laclmnosterna), are most often referred to. There is some reason in this from their
oceasional habit of biting off plants in the manner of the true Cut-worms, which are
the caterpillars of the moths referred to above; these latter may be deseribed in a
general way as smooth, almost naked, greasy-looking, caterpillars of somo dull shade
of colour similar to the ground in which they hide during the day. The head is
smooth and shining and sometimes of a different eolour from the rest of the body.
On the top of the segment next to the head iy asmooth chitinous plate known as
the thoracie shicld. There are generally three or four series of bristle-bearing tuber-
cles ulong cach sideof the body, and when disturbed the caterpillars curl up into aring.
o3 Their habits are almost always nocturnal; they lie hid by _day
99 just beneath tho surfuee of the soil and come out at night
to feed. When, however, they develop in large numbers, they
> frequently change their habits and feed by day, owing probably
Fig. 2. —Cut-worm, 0 the reduced food supply conseqnent upon their ravages. The
habits of most Cut-worms are probably as follows, The egg is laid in the spring,
summer or attumn, and the insects may pass the vyinter, either in the perfeet mf)th
state, as a chrysalis, a3 a young half-grown eaterpillar, or as an egg. Those w}neh
hibernate as moths lay the spring eggs and moths are produced again before winter
sets in.  Most of the cggs which are laid in the summer or autumn hateh soon a:fter,
and the caterpillars either beeome full fed the same season and pass the winter
underground in the chrysalis state, or after feeding for a short time, beeome torpid
and pass the winter as half-grown caterpillars. In this eondition they may be found
late in the autumn under stones, logs or heaps of dead vegetation, in the roots of
grasses or in eells beneath the surfaee of the ground. Of some, as in the case of
Curneades ochrogaster, Gn., the eggs are laid in the autumn, but do not hateh until
the following spring. The ravages of the young eaterpillars which hateh in the
summer and autumn, are seldom roticed then, on aecount of the abundant vegetation
at those seasons. In the spring, however, not ouly are the caterpillars mueh larger
and capable of more mischief, but the land is eleared of all weeds and vegetation
other than the crop whieh is to be grown, and when the Cut-worms, revived by
the warmth of the sun and the opening of spring, eome from their winter retreats,
there is nothing for them to eat but the farmer’s early erops. They are parti-
cularly troublesome in gardens eutting off young .eabbages, tomatoes and other
Plants, as soon as prieked out. When the eaterpillars are full-fed, they burrow
= into the ground to a depth of some inches and turn to
brown ehrysalides inside a smooth eell or light eoeoon.
(Fig.3.) From these, after a few weeks, the pel'f'ee.t moths
emerge. They are very active at night, and when disturbed
have the same habit as their eaterp}illarsuof' dropping
- = - = .. to the ground and remainin erfectly still as if dead.
! 'g:3.—Cub-worm Chrysalis o o their dull eolour theyg :L?e then diffieult to find.
8c—113%
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When at rest (See Fig. 4.), their wings lie
horizontally over their backs, and the upper
ones entirely cover the lower pair. The
upper wings are generally crossed with one
or more waved lines and always bear two
characteristic marks, one about half way
down the wing, orbicular in shape, the other
nearer the tip, reniform or kidney-shaped.
§ Owing to their nocturnal habits, Cut-worms
Iig. 4.—The Gothic Dart Moth, frequently do a great deal of harm to vege-
Wings open and closed. tation without being recognized as the cause.

It is important, in the view of discovering

useful remedies, to ascertain as soon as possible the habits of all these caterpillars.”

The remedies given below are from Bulletin 11, of the Experimental Farm series.

Remedies.—(i.) Clean Culture. As the young caterpillars of many species
hatch in autumn, the removal of all vegetation from the ground as soon as possible
in autumn deprives them of their food supply and also prevents the late-flying moths
from laying their eggs in that locality. FRields or gardens which are allowed to
become overgrown with weeds or other vegetation late in the autumn are almost
sure to be troubled with Cut-worms the next spring.

(ii.) Traps.—Large numbers may be destroyed by placing between the rows of
an infested crop, or at short distances apart on infested land, bundles of any succu-
lent weed or other vegetation which has been previously poisoned by dipping it,
after tying it in bundles, into a strong mixture of Paris green (2 oz. to a pailful of
water). The Cut-worms eat the poisoned plants and bury themselves and die.
In hot, dry weather these bundles should be placed out after sun-down, and a shingle
may be laid on each to keep it from fading.

(iil.) Banding and Wrapping—(a.) It will be found to well repay the trouble
and expense, to place a band of tin around each cabbage or other plant at the time of
setting out. These may very easily be made by taking pieces of tin 6 inches long
and 2% wide and bending them around a spade or broom handle so as to form short
tubes. In placing them around a plant the two ends can be sprung apart to admit
the plant, and then the tube should be pressed about half an inch into the ground.
I have found this a useful means of disposing of empty tomato and other cans. To
prepare these easily, they need only be thrown into a bonfire, when the tops and
bottoms fall off and the side becomes unsoldered. The large piece of tin can then
be cut down the centre with a pair of shears, and forms two tubes.

(b.) Wrapping a piece of paper round the stems of plants when setting them
out will also save a great many and is highly recommended.

(¢.) Hand-picking or digging out the Cut-worms whenever a plant is seen to be
cut off, should, of course, always be practised.

Natural Enemies.—There are two enemies of Cut-worms which deserve especial
notice, and, from the good service
they do, should be known by sight
to every cultivator, They are the
Fiery Ground-beetle or Cut-worm
Lion (Calosoma calidum, Fab., Fig. 5)
and the Black Ground Wasp (Ammo-
phila luctuosa, Smith) which closely
resembles Fig. 6. Both of these
are desperate enemies of Cut-
worms, the former feeding on them
in all of its stages, the latter digging
them out and storing iis nest with

Fig. 5.—Fiery .
Ground Beetle. them as food for its young grubs. Fig. 6.—Ground Wasp.
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THI: RED-LEGGED LOCUST
(Melanoplus femur-rubrum, DeG.)

One of the notable attacks of the year, mention of which has been made by sev-
eral correspondents in Western Ontario, has been that of ¢ Grasshoppers” or more
properly Locusts. Their injuries have been most seriousin those parts of Ontario
which have suffered from a lack of rain. They are also mentioned several times in
British Columbian correspondence. In Ontario and Quebec the species of which I
have received most specimens, was the common Red-Legged Locust.

Oceurring with this, however, were many specimens of the Lesser Migratory Locust
( Melanoplus atlanis, Riley) and the large green Two-striped Locust (Melanoplus
bivittatus, Say).. .

Special complaints were made of Locust injuries to oats by many correspondents.
Major Lloyd, of Oakville, Ont., and Mr. G, C. Caston, of Craighurst, Ont., speak of their
damages in turnip fields, and records of their injuries to vegetation in general were
frequent; the following extracts will give some idea of the losses due to these pests:—

“ There is almost universal complaint of the damage to the oat crop by grass-
hoppers. Four-fifths of the correspondents from the Lake Ivie counties refer to
them, From Lambton, Simcoe, Middlesex, Northumberland and Durham, Prince
Edward, Lennox and Addington, and Frontenac, come reports of great destruction to
every thing growing in the fields. Correspondents report them more numerous and
destractive than for many years,"—DBull. 47, Ont. Bureau of Industries, Aug., 1893.

“Qats this season are a light crop, owing to the prevalence of rust and the pre-
valence of grasshoppers.”—Bull. 48, Ont. Bureau of Industries, Nov., 1893, )

“ August 15.—1 remember secing in some pamphlet when at Ottawa a descrip-
tion of a machine used in the North-west for destroying grasshioppers; can you let
me know how this is made and used. The fact is theso insccts are becoming a per-
feet pest in many parts of Ontario, and if something is not done to at least thin out
their numbers, the injury to vegetation will be very serious. They have done, I am
told, very great damage in the neighbourhood of Woodstock, and the country round
there, and out at my place at Lake Simcoe, my noigkbours, as well as myself, have
sutfered not a little, Last autumn I was very carciul to have all the stubble and the
long grass round the sides of the ficlds cutelose, 80 as not to leave them any har-
bourage or place to deposit their eggs, but they are this year more numerous than
ever, If you can suggest anything that we can do to lessen the evil, I shall be very
much obliged if you would drop me a line. If they go on increasing, farming in
Ontario will suffer a heavy blow.” o ) )

“ August 19.—The grasshoppers, now that the grain is all in, are turning their
attention chiefly to the kitchen garden, where they are playing havoce with everything,
and there does not seem to be any effectual method of fighting them.”—Hon. G. W,
Avrvan, Toronto, Ont. i

TR The life history of the Red-legged
' Locust is briefly as follows :—It is
gingle-brooded. The eggs are laid in
. the autumn but hatch only the following
spring. The young pass through five
suceessive moults, attaining their full
growth in July, when they have well
developed wings. The females deposit
their eggs in symmetrical masses called
pods within burrows bored with their
abdomens; each female lays 3 or 4 pods
of eggs before she dies, each pod con-
: taining about 30 eggs. Prof. S. A.
Forbes says:—* They select by prefer-
ence for oviposition hard and dry

r

Fig. 7.—Locusts laying their eggs. ground, roadsides and pastures being
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especially favourite localities. Meadows and pastures are commonly resorted to by
the mature females, especially the latter, as the eggs seern not to be laid ordinarily
on ground covered by luxuriant vegetation. I have never known them deposited in
cultivated earth, The food habits of these locusts are extremely simple, and consist
in eating nearly everything coming in their way.” ‘

TrE LEsseR M16RATORY LocustT is a very widely distributed species which fre-
quently becomes injurious on account of its excessive increase. It is more nearly
allied to the Rocky Mountain Locust than to the Red-legged. Itis about the size of
the latter, but, like the former, has longer wings and, although to a lesser degree, is
migratory in its habits. This is the species to which probably most of the locust
injury in Canada should be attributed, as it is a common species from British Colum-
bia to the Maritime Provinces, and Prof, Lawrence Bruner says:—*“ It is the species
which most frequently does the locust injury in the New England States, much of
that in the Northern States, and some of that in the extreme North-west. It has
also been known to become injurious in the Middle and Southern States. In its distri-
bution this species seems to be more partial to hilly or mountainous country, and
especially is this noticeable in reference to its appearance in destructive numbers.
It seems also to prefer wooded or mixed country to the open prairies or plains,”

The Lesser Migratory Locust is about the samesize as, and closely resembles the
Red-legged Locust, and, as its range is practically the same, it is impossible to sepa-
rale the injuries of the two in the reports received. The twospecies may, however,
be easily distingunished by the entomologist, from the fact that the prosternal spine
of M. atlanis is sharply pointed, while that of A femur-subrum is spatulate or en-
larged at the apex. '

Tug Two-sTRIPED LocusT is the large common olive-green species with heavy
body and two light stripes down the back, which is frequently found in gardens and
about the edges of fields. It occurs from the Atlantic to the Pacific and from the
Gulf of Mexico to the Saskatchewan. Prof. Bruner says of it:—*JIts increase in
destructive numbers appears to be confined chiefly to the regions lying between the
Rocky Mountainy and the Atlantic. This locust appears o vary considerably in
size and colour. Theve are, however, two well defined forms, the one receiving the
name bivittatus and the other going by thal of femoratus, the latter ocecurring only
northward.”

The large amount of damage annually wrought by locusts is seldom appreciated.
Their habits are to frequent grass lands, where a large proportion of the crop may
be consumed without making much difference in the appearance of the fields. It 1s
only after hay is cut, or in seasons of unusual drought, that locust injuries are
much noticed. If, however, their numbers at all times and their voracity are con-
sidered, it will at once be seen that they must every year destroy much produce,
They do not develop wings until July, and previous to that they pass most of their
lives low down among the stems of grasses. Besides locusts, there are many other
grass feeding insects which every year levy a heavytollunnoticed. These may all be
to a large measure controlled by the use of machines called “ hopper-dozers,” or  tar
pans,” which were invented in the west some years ago at the time of the so-called
“locust invasions.” Prof. Herbert Osborn, of Iewa, writing on means of destroying
grasshoppers, says:—*“In meadows and pastures we believe the use of the hopper-
dozer the most practical plan that can be recommended. In many cases it can be
used to capture these and the leaf-hoppers at the same time, especially if used when
grasshoppers are still quite small and can be held by a thin layer of coal tar used
on the simple flat rheet of iron. When larger they need a deeper layer of coal tar,
or a pan of water with a covering of coal oil onit. A cheap and simple plan for this
purpose, costing but from $1.50 to $2, was described many years ago by Prof. Riley.
It consists of a strip of sheet iron 8 or 10 feet long, turned up 1 inch in front
and 1 foot behind, with pieces soldered in at the ends (or made of wood), and hooks
placed in front at the ends for the attachment of ropes. If to run on rough ground
1t will be better to put rnnners 1} or 2inches high underneath. Into this puta
layer of coal tar half an inch deep, or water and kerosene. It can be drawn by a
boy at each end, or by horse power if preferred.”
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“To treat pastures and meadows for grasshoppers and leaf-hoppers, it would
seem from present experience the best plan to run over all grass lands early in
May with the simple dozer described for leaf-hoppers (a picce of sheet iron 8%
feet long and 2 feet wide, was coated on the upper side with coal tar, and lying flat
on the sod was dragged along by means of three cords, one fastened at each end and
one in the middle)., Pastutes should be treated a second time about the middle of
June. For meadows, the second treatment may follow hay cutting, if insects ure
abundant, and then if grasshoppers appear in July in numbers, resort to the deep
hopper-dozer described above.” (Bull. 14, Iowa Ag. Exp. Station, p. 176.)

Summarizing the results of his experiments with leaf-hoppers; the same writer
says:—* Experiments with hopper-dozers for grass leaf-hoppers show that this method
can be used very successfully iu capturing the insects, that the simplest form, a flut
sheet of sheet iron was most satisfactory, that one application resulted, in adding 34
per cent to the crop of hay on a plot experimented on, and in one experiment leaf-
hoppers were captured at the rate of 376,000 per acre.”

These results are most striking, and one cannot but feel convinced that it would
pay well to adopt systematically such a simple and cheap method of freeing pastures
of the myvriad insects which reduce the yield every year. -

The use of hopper-dozers in the Western States for the destruction of locusts is
recognized as one of the standard methods of fighting these injurious insects, and
has been attended with marked success. The other method which is relied on is
ploughing the land where the eggs have been deposited, so as either to bury them
deeply, so that the young cannot emerge in spring, or so as to expose them under
unnatural conditions, to the frosts of winter or their numerous predaceous enemies.
Iu the thickly settled portions of Canada where as a rulestubble fields are regularly
Ploughed up before winter, we as a consequence do not suffer from locust plagues
so frequently as is the case in the west.

The use of insecticides such as Paris green for locust attacks is seldom a practi
cal remedy except on limited areas. In response to some who have a{;plied for the
receipt of the bran and arsenic reniedy, I extract the following from Prof. Clarence
Weed’s useful little work, ¢ Insects and Insecticides:"—*“ A mixture which has been
successfully employed, consists of arsenic, sugar, bran, and water, the proportions
being one part, by weight, of arsenic, one of sugar and five of bran, to which is ad-
ded a certain quantity of water. The arsenic and bran are first mixed together, then
the sugar is dissolved in water and added to the bran and arsenic; after which a
sufficicnt quantity of water is added to thoroughly wet the mixture. About a tea-
spoonful of this mixture is thrown on the ground at the base of each tree or vine (in
gardens and orchards) and left to do its work.”

I found by experiment that the poison works slowly but is very efleciuul.
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GRANARY INSECTS.

When visiting the Chicago Exhibition, I was requested by the Executive Com-
missioner for Canada to examine the grain exposed in the agricultural trophy and
to report to him whether it would be safe fo distribute samples of it to farmers who
had made application for it, and to use the straw when taken from the trophy for
packing purposes. The following is a copy of my report:—

REPORT UPON INSECT PESTS IN THE CANADIAN EXHIBIT OF
GRAIN AT CHICAGO.

J. S. Larke, Esq.,
Executive Commissioner for Canada,
World's Fair, Chicago.

Sir, —I have the honour to report as follows with regard to my examination of
the exhibits in the Canadian Court of the Agricultural Building at the World’s Fair
as requested by you. I examined them carefully as well as similar exhibits situated
near them in the building., I found that the greater part of the injury was due to the
attacks of the Grain Moth (Gelechia cerealella, Oliv.). The Rice Weevil (Calandra
oryze, 1.) and the Common Grain Weevil (C. granaria, 1..), were also both found in
smaller numbers. These were chiefly in jars of grain which had been imperfectly
closed. In reply to your question whether it would be safe to use the straw of this
infested grain for packing purposes and the grain for distribution, I would say that
it would be safer and cheaper not to use the straw for packing, because it would be
first necessary to disinfect it by inclosing it in some tight receptacle and then sub-
mitting it to the fumes of bisulphide of carbon. It would be wiseralso to treat all
grain required for distribution with the same chemical when, I think, there would
be no danger in distributing the grain. As a matter of fact, both the Grain Moth
and the Grain Weevils are now well established in all parts of the world where the
climate will aliow them to propagate. In Canada this is not the case and there is no
doubt that our exhibit has been infested from contiguous exhibits in the Agricultural
Building. Grain distributed in Canada will do no harm because the insects will not
propagate here in injurious numbers, and samples sent to southern countries, even
if infested, will only take insects to those countries which already exist there.

I take the liberty of forwarding you herewith a copy of my report for 1889,
containing an article upon Granary Weevils. See pages 71-83. I have marked one
or two passages, giving a description of the method and apparatus necessary in dis-
infecting grain, to which I would draw your attention. I may mention that Mr.
Chittenden, a member of the entomological staff now in charge of the United States
Government exhibit at Chicago, has been making a special investigation of these
Granary Weevils and other pests to be found in the exhibits now at Chicago. Prof.
Riley the United States Entomologist, by whose instructions this investigation is now
being made, will also be in Chicago during this weelk, as Mr, Chittenden informs me
he has been telegraphed for. As requested by you I called upon Mr. Buchanan to
explain our position in this matter but was unable to see him until the day I was
leaving, when I called again in company with Mr. Chittenden and told him practi-
cally what I now report officially to you. :

OrTAWa, Oct. 13, 1893.

It will be observed that only three kinds of insects were mentioned in the above
report. But Mr. I, . Chittenden of the United States Division of Entomology,
who was speciallycharged by Prof, Rileywith the work of examining the food products
exhibited at the Exposition, for the purpose of investigating the nature and ravages
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of any inseets whieh might be found, made observations upon a mueh larger number
of species. This investigation was undertaken as a preeautionary measure in ease
some dangerous encmy might be introduced, and Prof. Riley announees his intention
of issuing a bulletin on the subject, eovering at the same time other information
on insects affecting stored produets,

The! three insects mentioned above oe-
casionally eause slight damage to stored
grain in Canada, but they cannot be eon-
~idered as serious enemies. Tur GrRANARY
WEEVILS belong to two speeies, the Riee
Weevil, Spotted Weevil or Black Weevil
J of the South (Calandra oryze, 1..) and

i the Common Granary Weevil (Calandra
granaria, 1)  Thege are small, dark col-
oured, narrow beetles rather more than %
of an ineh in length, with their heads pro-
longed into aslendersnout. These insccts,
both in the grub state and as perfeet beetles,
sometimes destroy eonsiderable quantities
Fig. 8.9 Rice Weevil. 7 Common Granary Weevil, of ,Q'I‘{lil] in grumu‘ics. The eggs’ are laid
in holes which the females horc m dry grain with their slender beaks. After
hatching, the young grubs feed on the eontents of the kernel where the egg was
laid, complete their growth and turn to beetles inside the same grain, which does not
show any sign of injury until the beetle emerges, when it is found that the greater
part of the inside has been eonsumed. The beetles themselves do even more harm
than the grubs, for they also feed on the grain and live for a long time, so that in
hot elimates, when grain is kept in store for alength of time, the injury may be
considerable; but in Canada the eold of our winters stops the development and
destroys the mature beetles if exposed to it. o ]

Tue Grain Moru (Gelechia cerealella, Oliv.). This insect is bettgr kown as the
Angoumois Grain Moth but is also eatled in the South, the I'ly \Yeevﬂ.. It has been
treated of by various entomologists. Prof. Howard 1. Weed (Bulletin 17, Missis-
sippi Bxp. Station) says:—*The first extensive aceount of the habits of this insect
was given in 1736 by Réaumur, a French naturalist, who found it very destruetive
to barley at Lugon (Franee). In 1760 it was very destruetive to wheat in the
Provinee of Angoumois, and Harris states that, ‘The afflicted inhabitants were
thereby deprived not only of their principal staple wherowith they were wont to pay
their annual rents, their taxes and their tithos, but were threatened with famine
and pestilence from the want of wholesome food.”  Two members of thq _l’zms Aca-
demy of Seiences were eommissioned by the Freneh Government to visit the pro-
vinee of Angoumois to investigate the habits of this insect :u?d since the publieation
of their report the inseet has reeeived the popular name of the ¢ Angoumois Grain
Moth. The first reeord of the appearance of this insect in Ameriea was in 1768

The Grain Moth has never developed in Canada even to the same
extent as the Granary Weevils, although oceasional instanees of its occur-
rence have been brought to my notiee. In the Southern States, where
it is very abundant, the moths fly from the granaries and lay their eggs
upon the ripe grain in the flelds; the eggs or young eaterpillars are thus
carried back into the granmary and great loss frequently ensues. This never
takes plaee in Canada. The small eggs are deposited in groups of from 1::) to
25, generally upon the underside of the grain or in the crease of the kernel. They
are white at first, turning pink before hatehing. The young eaterpillar is only a
millimetre in length, pink, slender and eovered with long hair. As a ru-lo,l only one
enters a kernel, where it remains until full grown, when it is about % of an ineh
in length and dirty whitein eolour. It then changes to a brownish chrysalis, from
whieh subsequently the small moth issues. This is rather larger than, but at first
sight very mueh like, the Carpet Moth (Tineola biselliella, Hum.) The wings ex-
pand about } ineh, are of a satiny eream colour and bear a few dark spots on the
forewings, whieh are mnarrow, pointed and fringed. The hind wings are darker,
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and have much wider fringes. Prof, Weed states that there are at least cight
wenerations in a year in Mississippi, but that doubtless there are only two in the

Northern States, as recorded by Harris,

Sinee the appearance in the press of notices of the infestation of the grasn at
Chicago, specimens of various insects injurious to stored grain, have been sent in,
as well as those mentioned above, with inquiries as to the best way of treating them :
(1) The Lesser Grain beetle (Silvanus Surinamensis, L.), a small, flai, brown, beetle
with very narrow body and short legs, {; of an inch in length., Thisinsect is eusily
recognized by the saw-like edges and three prominent ridges of the thorax. This was
sent in large numbers from a store-house in Toronto. (2) The Least Grain beetle
(Silvanus advena, Walt.), found abundaunt in flour at Ottawa.  (3) The Meal Snout
Moth (Asopia farinalis, L), from several places; and (4) Ptinus fur, L., a small brown
beetle, somewhat oval in shape with long slender antenn:e, which was received from
Orillia and Toronto as occurring abundantly in flour, This inscct attacks numerous
specimens of plants and inscets in collections, and it is there probably where its

ravages have attracied most notice, but the small yellowish curved larvie about L of

an inch in length, doubtless feed on many dry substances of animal or voucmbl
origin,

° Remedies.—Should grain at any time be found to be infested by any of the
above pests, they may all be treated in the same manner.  The surest remedy is to
subject the grain to the vapour of bisulphide of carbon.  This chemical vaporizes
when exposed to the air, and the vapour is so much heavier than air that it will
run down through the mass of any grain upon the top of which it has been placed,
and will destroy all contained insects. The quantity required is small, 1 1b. being
enough for cach ton of grain. The method of using it, is to inclose tho grain in a
pufcctly tight bin, then pourt someof the blbulplmlc into & shallow vessel, “and vlace
it on the top l\ecpmg the bin tightly closed for forty-cight honrs, The blaulphxde
does not injure the grain, but it must be used with carve, on account of its extreme
inflammability. The frmin should then be emptied out, out of doors, and no flame,
lighted cigaror pipe, Tust be brought near it, or an (,xplosmn will oceur. In large
qu.mtltxes blfsll]hhld() of carbon costs only about 20 cents a pound.

With regard to the treatment of mills Prof. Weed writes as follows:—¢ To destroy
inseots infesting milly, quantities of bisulphide should be placed in open dishes or
plates in various elevated parts of the mill, commencing the application in the base-
ment and going upwards.  The mill should then be closed as tightly as possible,and
a watchman employed to see that no lights are brought near until the odour of the
bisulphide has passed off. Ifa mill is thus treated on Saturday afternoon, work can
he resumed as usual on Monday morning. The bisulphide should not be applxed to
unpainted floors or walls, as it will bml\ into the wood and it will take some time
before the fumes will have passed away.”  (Bull. 17, Mississippi Exp. Station, p. 14.)

ROOT CROPS.
TURNIPS.

With the cxception of Locusts in Western Ontario, the insect enemies
of root crops do not appear to have been so noticeable last season as
usual. The only complaints of the attacks of the TurNiP FLEA-BEETLE
(Phyllotreta vittata, Fab.), were received from a few localities in New
Brunswick, Fastern Ontario and Quebee. The Binvle report from British
Tig. 9.— Columbia was: “There are no Flea-beetles this year.’

Tite Turnip This well know pest is shown very mueh enlarged at Fig, 9

Flea-beetle. The remedy recommended, and found successful in all instances but oune,
was dusting land plaster or ashes and Paris green (50 1bs. to 1) over the young plants
early in the morning. In the instance of failure referred to, I found that the ashes
and Paris green had been mixed and carried to the field in the evening and left
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exposed to the dew till the next morning; consequently, when applied, it did not
remain on the leaves because it was not, as it should have been, perfectly dry, so as
to fall upon the plants as ‘a fine powder, when it would have remained on the
seed leaves and had the desired effect.

The North-west REp TurNip-BEETLE ( Entomoscelisadonidis, Fab.), treated of fully
last year, was much less abundant than previously, only one lot of specimens having
been received, and these came without the address of the sender. Mr, J. A. Smith
writes from Saskatoon: ‘‘I have seen none of the Red Turnip-beetles this season.
Crop prospects good.” Mr. Thomas Copland, of the same place, however, observed
a few, and has been fortunate enough to discover the native food plant, He writes:
“ July 6.—1In re Entomoscelis, the beetles made their first appearance here on 17th
June. I send you specimens of their wild food plant, which is a common weed. 1
have found them feeding a little on other weeds, but the kind sent is their chief wild
food. This year the beetles are attacking cabbages. I intended to sow no turnips
or radishes, 0 as to starve them, but I have sowed some a few days ago to poison
them on.” The plant sent by Mr. Copland was the Small-flowered Prairie Wall-
flower (Erysimum parviflorum, Nutt.), which, like the turnip, radish and cabbage,
belongs to the Cress family.

The Turnip Aphis is mentioned in the Ontario Crop Returns for November, as hav-
ing injured the turnipcrop. Specimenswere sent to me from Ottawa by Mr. Thomas
Nicholson, which had infested his Swede turnips. This is a troublesome insect to
treat, but successful experiments have been made with Kerosene emulsion in a crop
where the injury was restricted to small areas. This is usually the case when the
attack first begins, and the presence of the insects as arulecan be detected if looked
for during the operations of thinning and cultivating the turnips.

POTATOES.

Tue Cot.orapo PotaTo-BEETLE (Doryphora 10-lineata, Say) has been noticeably
less prevalent this yeur in Eastern Ontario than usual, probably owing to the wet
season. In Western Ontario, in the sections where drought was felt, it was abundant
and very injurious, particularly to egg plants. In the Maritime Provinces alsoit was
plentiful. "It is only of late years that this insect has extended its ravages into Nova
Scotia and Prince Edward Tsland, and the farmers there have not yet learnt fully the
value of Paris green in destroying it. In June last the Gold Hunter and Farmer's
Journal of Caledonia, N.S., wrote: *“ Kindly send formula and directions for using
Paris green for exterminating potato bugs. Our people are sorely pestered with
them, but are afraid to use Paris green.”

Reply : “The proper and only practical remedy for the Colorado Potato-beetle
is Paris green used in the proportion of 1 1b. to 160 gallons of water, that is, 1 0z. to 10
gallons. There is no necessity to nse it stronger, and with ordinary care, there is
not the slightest danger in employing this material as an insecticide. Of course, it
is a poison if’ eaten by animals or human beings, and, therefore, must be keptin a
safe place and not used earelessly.” Itcan also be used as a dry application: 11b.
of Paris green may be mixed with 50 Ibs. of perfectly dry land plaster, air slaked
lime, common flour or sifted wood ashes.

The Colorado Potato-beetle has never done much injury in Manitoba. Mr.
Richard Waugh has referred to it occasionally during the last four or five years;
but epeaks of it as a minor pest only of uncertain occurrence. During the last
season, however, it seems to have rather increased. Mr. W. G. Fouseca writes,
“ August9. The Colorado bug has been invading this province by slow mecasures
for three years past. This scason bas seen the invaders in increased numnbery,
nearly all my potatoes have disappeared. Tens of thousands have been destroyed.
They are now fully winged, and there is danger of their spreading.”

In addition to the ordinary Colorado Potato-beetle, the Cucumber Flea-beetle
(Epitriz cucumeris, Harris), was the cause of considerable injury to potatoes by
perforating the leaves. This occurred in many localities from Ontario to New
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Brunswick., Specimens were also received of two kinds of BLIsTER BEETLES, with
notes of their attacks upon potatoes. Epicauta Pennsylvanica, DeG., was received
from Mr. E. Walker, of Tuscarora, Ont., which was eating the leaves of potatoes and
mangels in his neighbourhood and doing a great deal of damage on account of its
abundance. The same insect was received from Mr, F, Mitchell, of Innerkip, Ont.,
with this statement: “I send you by mail specimens of a most destructive beetle,
which has thisseason come upon us in myriads; they are by nomeans local, as they
extend southward as far as Baltimore, Ont., at least; for in reports from there, I
find that florists there are suffering loss to the same extent as myself. They devour
the petals of almost every kind of flower. Can you inform me what they are ?”
The same beetle came also from Mr, A. Mackay, Indian Head, as a depredator on
beans. My reply to Mr. Mitchell was:—* The insects sent with your letter are the
Black Blister beetle, and I have had them sent in from several places. These
beetles seldom occur in large numbers for more than one season, and I think it is
unlikely that you will be troubled again next year. They are not, however, an
unmixed evil, for in their grub state they live as parasites on the eggs of locusts and
grasshoppers. I know of no remedy which you could apply for the protection of
your asters, When they attack garden crops, as beets, mangels, potatoes, &c.,
dusting the plants with Paris green and plaster, 1 pound to 50, has been found suc-
cessful. This, however, would not do for flowers, and the only thing which occars
to me is to sweep them off the plants by means of a hand-net mounted on a short
handle.”

Mr. Walker was advised to use Paris green in the same proportions, or for a
liquid application to mangels, 1 pound in 100 gallons of water, in which had been
previously dissolved a pound of soap. The latter must be added so as to make the
solution adhere to the leavesof such plants as mangels, turnips, cabbage, etc.

The other Blister-beetle mentioned was the Gray Blister-beetle (Macrobasis
unicolor, Kirby), of which Mr. A, Laperriére writes from Entremonts, Lake Temis-
caming:—*“I have just found a black beetle in great numbers in my field of potatoes,
which they are devonring voraciously, leaving only the stems. I have not heard of
it in other places, but here and on my son’s place, it is causing much havoc, and
seems to work much more quickly than the old yellow striped Potato-beetle.” The
habits of this beetle are very similar to the Black Blister-beetle, and like that
species, it feeds upon a variety of plants. It may frequently be found in the woods
feeding upon the Tall meadow rue (Thalictrum Cornuti, L.) and Leguminos:e,

FODDER CROPS.

" Todder crops have been exceptionally good in Canada this year, and very few
complaints have been received of either fungus or inscct injuries. The new fodder
plant, the English Horse bean, rcommended by Prof. Robertson, the Dominion Dairy
Commissioner, has been largely grown for mixing with Indian corn and the heads
of sunflowers in the preparation of a complete ensilage ; and the few reports of injury
to fodder crops have been in connection with this plant. The small white BEaN
Leav-HOPPER (Empoa fabe, Harris) has occurred in several places and done much
injury by puncturing the leaves and causing them to turn black and wither. As
the beans were grown this year mixed with the corn, it was difficult to treat this
insect at the time it appeared, in the middle of August. The most satisfactory
remedy for the leaf-hoppers is to spray the infested plants early in the season before
the insects have developed wings, with Kerosene emulsion. Should this pest become
numerous, it will be necessary to watch for its appearance and spray the crop,
while the insects are in their larval condition when they have no wings.

BL1sTER-BEETLES have also infested beans to a serious degree in some localities,
as shown by the following :—

“July 1.—I am mailing you under separate cover a number of beetles (these were
the Western Blister-beetle, Cantharis Nuttalli, Say) that have proved very destruc-
tive to our beans. The specimens were handed to me by Mr. R. Norton at Brandon,
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Ashes appear to drive them away for a time. They eat the plants right to the
ground.”—S, A. Beprorp, Brandon, Man.

“ July 6.—Cantharis Nuttalli made its appearance on my beans on June 19, but
we have had no such immense numbers of them as last year yet.”—TroxnAs CoPLAND,
Saskatoon, Sask.

“ July 7.—I inclose you a few insects that are doing considerable injury in the
North-west this year. They attack the Siberian pea tree (Caragana), beans, tares
and peas, and in other places garden vegetables. I have used Paris green with good
effect. Liast year a few were found in our tares; so far this is the only pest that has
troubled us much this year. It seems to especially appreciate Prof. Robertson’s
horse-beans,”—ANGus MackAy, Indian Head, Assa.

The insects sent were Cantharis Nuttalli and the Black Blister-beetle (Epicauta
Pennsylvanica, DeG.). It was probably the latter which was referred to as attack-
ing garden vegetables.

“July 4.—I send you to-day some insects, and shall be very much obliged for
any information yon can give me about them; they have appeared on my horse-
beans which I have planted with corn. They eat the leaves only, beginning on the
outer edge and leaving the stalks and veins of the leaves. They have appeared on
a spot three or four rods square. 1 donot think they breed on the plants. Ifthese
are likely to prove destructive, please tell me what I must do to destroy them. They
do not eat the corn which is planted in the same hill as the beans.”—PERrcy G.
Mirns, Sussex, N.B.

The insects sent by Mr, Mills were the Gray Blister-beetle (AL unicolor, Kirby).

The remedy recommended for blister-beetles on beans in my report last year is
as follows: “In looking over all the reports received I find that they are all dated
in July, so that the time of injury to this crop will seem to be limited to a few weeks,
and if a sharp watch were kept for their appearance, the ravages could be controlled,
either by sweeping the crops with a net mounted on a handle or by beating the
beetles into a pan containing some water with a little coal-oil on thetop. When the
area attacked is too large for this, spraying promptly with Paris Green, 1 lb. to
100 gallons of water (or dusting with 1 lb, of Paris green to 50 of flour) would
destroy them.”

VEGETABLES.

Garden vegetables in Eastern Ontario thisseason have not sutfered veryseverely
from insect enemies, although the abundance of some has made up for the non-ap-
pearance of others. The root maggots of the cabbage and onion were very destruc-
tive. In the case of the cabbage, experiments with Kerosene emulsion and Hellebore
tea poured round the roots of infested plants were to a large measure successtal.
The Onion Maggot was also experimented with by sowing common salt along the
rows and in the bottom of the drills: the results were conflicting, but on the whole
quite encouraging, and it is proposed to continue the experiments next year.

Cabbages this year in Eastern Ontario had an almost entire exemption from the
attacks of the Imported Cabbage Butterfly (Pieris rape, L.).

Beans were damaged in many places during June by Cut-worms of several
kinds, Carneades ochrogaster, Gn,, being the most generally distributed species. This
caterpillar has & very wide range of destruction, specimens having been received
from Cape Breton to Calgary, Alta. The protection of freshly set out herbaceous
plants by wrapping a small piece of paper around the stems has been highly com-
mended by several to whom this remedy had been suggested. Celery was received
which was heavily infested late in the season by an Aphis. It was too late, the crop
having been dug, to apply the usual remedies for plant lice.

Tomatoes were injured in some places by plant bugs and a report was received
from Mr. W, G. Baylay of Ottawa, of the girdling of the main stem by the Buffalo
Tree-hopper (Ceresa bubalus, Fab). The insects were, however, fewer than when
he recorded the same damagein a previous year. The Tomato Stalk-borer (Hydrecia
cataphracta, Grt.) was somewhat prevalent in the Ottawa district, the larve being
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found in the stems of hollyhocks, sunflowers and other succulent herbaceous planta
a3 well as of tomatoes.

Some imported fruit of early tomatoes was sent in from Mr., W. E. Saunders, of
London, Ont., containing specimens of the larvae of the Corn or Bull-worm (Helio-
this armiger, Hbn.). These had been imported from the United States by Mr. E.
West, florist of London, who stated that he had found over a dozen in each crate of
tomatoes. Although Heliothis armiger occurs in Canada, I have never in this
country seen this injury to tomatoes in the field, which is well known in the States.

The Tomato Sphinx (Protoparce celeus, Hbn.) was reported as rather abundant
in central Ontario, but the actual damage by this large conspicuous insect was slight.
A few inquiries were as usual made as to any danger from beingstung by the cater-
pillar when hand-picking it. This, of course, as cun easily be ascertained, is utterly
impossible; the caterpillar is perfectly harmless.

Early planted tomatoes were somewhat injured by the Colorado Potato beetle,
before the potatoes came up. This beetle also isso much attracted by the egg-plant,
us to render it almost impossible to grow this vegetable in many parts of Ontario
swithout covering the plants,

ANOTHER VEGETARIAN CARRION BEETLE
(Silpha bituberosa, Lec.).

Attack.—Shining black, very active, grubs, $-inch in length, like wood lice,
which devour the leaves of pumpkins, squashes and plants of the Spinach family.,

A new attack of some interest recorded this year for the first time is that of
the larvee of one of the native carrion beetles upon plants of the Gourd and Goose-
foot families in the North-west Territories. In Europe a very similar insect belong-
ing to the same genus is sometimes a serious pest in mangel and beet-root fields,
As the:e last-named plants also belong to the same large fumily, the Chenopodiacez
or Spinach family, it is not impossible that as the North-west is settled up, this
new pest may become troublesome, and it is fortunate that its habits have been
found out before it does so. ~ My esteemed correspondent, Mr, Thomas Copland, who
has assisled me frequently with his careful and reliable observations, when on the
look-out during the past summer for the larvee of the Red Turnip beetle, found
larvee of the Carrion beetle mentioned. Ie writes from Saskatoon, N.W.T, :.—

“ June 5th.—I inclose you a few larvee which I suppose may be those of
Entomoscelis adonidis, and, as I am not acquainted with the weed on which they
were feeding, I inclose some with the larve for them to feed upon on the way and
for you to identify, These insects are very active in hunting for their food if they
happen to be where weeds are few and cultivated food has not yet been supplied in
the gardens and fields. It is possible 1 may be wrong in the identity of the larva.”

“ June 17,—I send you two more plants of the weed on which 1 first found the
larvee of the Carrion beetle (which I thought might be those of the Red turnip-
beetle when I sent them), The plants sent were the favourite food of the larve :
but they by no means confined themselves to these. The common lamb's quarters
or pig-weed (Chenopodium album, 1) and several other weeds were eaten, but not
quite sofreely as the specimenssent. Thelarve areremarkably activeand drop from
the food-plants when disturbed, hiding under them or seeking crevicesin the ground.
I will let you know if they attack any cultivated plants, I have heard of similar,
probably identical, larva attacking the young squash vines ; but, as our vines are
inclosed, I cannot say whether they are liable to attack or not.” .

The weeds sent were the wild North-west plant Monolepis chenopodioides, Moq.,
which also belongs, like the lamb’s quarters, to the Chenopodiacee.

Referring to the above letters, Mr. Copland wrote on July 6th:—* Yours of the
28th June is to hand. I have, since receiving it, recognized and captured a speci-
men of the Silpha beetle. I havenot found the larve on any cultivated plants, but
did observe that they were rather indiscriminate feedets, and the succulént condi-
tion of the plant seemed to have everything to do with the choice, except in the
case of the Monolepis chenopodioides, which is their favourite; they have not yet
touched my beets. I will keep a look out for a second brood.”
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About the same time, I received more specimens of this ingect from the same
place from Mr. Geo. L. Smith :—

“ June 17.—I mail to your address to-day a packet containing a number of insects
which T discovered to-day eating my squash and pumpkin vines. Some of the
vines they had almost destroyed. When disturbed, they drop to the ground and
hide under leaves or earth, They are the first I have scen, and they have not been
working, I think, more than a couple of days. Let me know what they are and
give me what information you can.”

When received these larvee were nearly full grown, and when placed in abreed-
ing jar, and provided with leaves of lamb's quarters and beet-root, fed freely upon
them until ready to pupate. They fed at night and kept out of sight by day. The
last date when they were seen feeding was 12th June, and on 24th the first fully dev-
eloped beetle appeared. The pupae were white and were found in little cells about 3
inches beneath the surface of the ground.

The larvee are entirely black, shining, from % to £ of aninch in length, rounded
above, flattened beneath, X inch wide and tapering to each end. The body isdivided
distinetly at the segments like a woodlouse or “ sowbug” (Oniscus).

The beetle is dull black, flattened, having
asmall prominence on each wing case towards
the end, and with the thorax covered with
fuscous hairs. .
\\\\ It is in habits and appearance very much

Ny like the Huropean Beet Carrion Bectle (Silpha
opaca, 1), which also occurs in North Ame-
riea, and like that species, probably has the
g dual habit, both in the larval and perfect
P states, of feeding sometimes on carrion as
well as on vegetable matter. 1 am indebted
to Dr. George H. Horn for the identification
of the imago,

These two species are distinguished as follows :—

Form elongate oval (as in trituberculata) ...... Ve opaca.
Form oval (as in ramosa)....... B P AT TPOpR bituberosa.

Of the latter Dr. Horn remarks: “ It is a much broader species and in form
more neurly resecmbles inequalis.” In opaca, the middle eo._sta pf’ elytron is given as
extending nearly to apical margin, while in the other speeics it does not attain the
apical margin,

Curtig’s figure of the Beet Carrion Beetle (Fig. 10) kindly lent by Messrs,
Blackie & Son, of Glasgow, at Miss Ormerod’s request, gives 80 good an idea of the

Fig. 10.—The Beet Carrion Beetle.

different stages, that Nos. 1, 2, 4 and 5 might almost answer for those of \S. bituberosa.

Remedies—Should this insect develop into a pest of Chenopodiaceous plants
such as beet-root, mangels and spinach, it will be necessary to protect the plants

“during the first part of June until the larve have attained their full growth, by

dusting them with Paris green and some dusty diluent such as flour, land plaster,
or ashes (1 part to 50), or in the case of spinach it may be necessary to planta more
attractive food-plant near by as a bait, to be afterwards destroyed with the infest-
ing insects. For this purpose Monolepis or lamb's quarters should be tried. In the
case of young pumpkins or squashes, as the season when the larvee attain full growth
is 80 early, these plants could be easily protected by keeping the hills covered with
checse cloth or paper after dusting the plants with the poison mixturc above men-
tioned. Tt is not likely that the mature beetles will attack plants.

FRUITS.

The crop of large fruits this year has not been remarkable for cxcellence, TIn
Ontario the November bulletin says :—“The August bulletin did not speak cheer-
fully regarding the prospective apple crop, and reports to hand are confirmatory.
The Codling moth has done much injury and so have the scab and drought, hence a
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considerable quantity of the unusually light yield of apples are wormy, spotted and
small.”” In British Columbia the orchards on the mainland have been badly infested
with Apple Aphis (Aphis mali, Fab,) and the Oyster-shell Bark louse (Mytilaspis
pomorum, Bouché). On Vancouver Island Mr, John Tolmie reports “ The fruit crop
is poor this year, mainly due to heavy showers just as the fruit was forming; small
’ 5 fruits have, however, done well.” Mr. G. A.
. Knight, of Vletorla BC also states that the
Woolly Aphis (b’chzzoneura lanigera, Hausm.)
is now very abundant on Vancouver Island in
apple orchards, and that the Cherry-treec Slug
e (Selandria cerasi, Peck,) Fig. 11, has been this
¥ig. 11.—The Cherry tree Slug. year extmoxdmauly abundant. This insect
was also complained of to a certain extent in Nova Scotia and Ontario. At Ottawa,
besides cherry trees, the larvee disfigured ornamental hawthorns and the oak- leaved
mountain ash, It is easily treated with a weak application of Paris green, or may
be dusted with freshly slaked lime.

Tue Snor-BorER (Xyleborus dispar, Fab.), I fear, is again on the increase

in the Nova Scotia apple orchards. Through the kindnesss of Mr. W. H,
Woodworth, of Berwick, N.S., and Mr. T. E. Smith, of Cornwallis, N.S. I
am in possession of a large quantity of facts as to the depredations and
habits of this injurijous insect, and hope, at an early date, to have more defi-
: nite information as to remedies than is as yet available.
Fig. 12— Mr. T, E. Smith sent to me from North Sydney, Cape Breton, some larva
The Shot- which were abundant thero upon apple trees. These, when recelved had
borer.  gpun their cocoons; of which gpecimens were submltted to Prof. J A,
Lintuer, and he reports: “There is hardly a doubt but that the little cocoons sent
me are those of Micropteryx pomivorella, Pack.”

TuE RED-HUMPED CATERPILLAR OF THE APPLE ((Hdemasia concinna, Sm. & Abb,)
was rather abundant upon young apple trees at Ottawa, and specimen